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necessary correction.

Each mL of 0.05 mol/L perchloric acid VS
= 12.16 mg of C9H13N305

Containers and storage Containers—Tight containers.

Danazol
4=

C22H27N02: 337.46
170-Pregna-2,4-dien-20-yno[2,3-d Jisoxazol-17-ol
[17230-88-5]

Danazol, when dried, contains not less than 98.5%
and not more than 101.0% of C,,H,;NO,.

Description Danazol occurs as a white to pale yellow crys-
talline powder.

It is soluble in acetone, sparingly soluble in ethanol (99.5),
and practically insoluble in water.

Melting point: about 225°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Danazol in ethanol (95) (1 in 50,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum or the
spectrum of a solution of Danazol RS prepared in the same
manner as the sample solution: both spectra exhibit similar
intensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Danazol as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum or the spectrum of
Danazol RS: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

Optical rotation <2.49> [o]¥): +8- +11° (after drying,
0.25 g, ethanol (99.5), 50 mL, 100 mm).

Purity (1) Chloride <1.03>—To 2.0 g of Danazol add 80
mL of water, shake well, and boil for 5 minutes. After cool-
ing, add water to make 100 mL, and filter through a glass
filter (G4). Discard the first 30 mL of the filtrate, take 40 mL
of the subsequent filtrate, and add 6 mL of dilute nitric acid
and water to make 50 mL. Perform the test using this solu-
tion as the test solution. Prepare the control solution with
0.25 mL of 0.01 mol/L hydrochloric acid VS (not more than
0.011%).

(2) Heavy metals </.07>—Proceed with 2.0 g of Danazol
according to Method 2, and perform the test. Prepare the
control solution with 2.0 mL of Standard Lead Solution (not
more than 10 ppm).

(3) Related substances—Dissolve 0.20 g of Danazol in 4
mL of acetone, and use this solution as the sample solution.
Pipet 2 mL of the sample solution, add acetone to make ex-
actly 200 mL. Pipet 4 mL of this solution, add acetone to
make exactly 20 mL, and use this solution as the standard
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solution. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Spot 5 uL each of
the sample solution and standard solution on a plate of silica
gel with fluorescent indicator for thin-layer chromatogra-
phy. Develop the plate with a mixture of cyclohexane and
ethyl acetate (3:2) to a distance of about 15 cm, and air-dry
the plate. Examine under ultraviolet light (main wavelength:
254 nm): the spots other than the principal spot and the spot
of the starting point obtained from the sample solution are
not more intense than the spot from the standard solution.
(4) Residual solvent—Being specified separately.

Loss on drying <2.4/> Not more than 0.2% (1 g, in vacu-
um, phosphorous (V) oxide, 60°C, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 25 mg each of Danazol and
Danazol RS, previously dried, dissolve separately in ethanol
(95) to make exactly 50 mL. Pipet 2 mL each of these solu-
tions, add ethanol (95) to make exactly 50 mL, and use these
solutions as the sample solution and the standard solution,
respectively. Perform the test with the sample solution and
standard solution as directed under Ultraviolet-visible Spec-
trophotometry <2.24>, and determine the absorbances, Ar
and Ag, at 285 nm.

Amount (mg) of danazol (C,,H,;NO,)
= Ms X AT/AS

Ms: Amount (mg) of Danazol RS

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.

Dantrolene Sodium Hydrate
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C1HsN,NaO;.3 2 H,0: 399.29

Monosodium 3-[5-(4-nitrophenyl)furan-
2-ylmethylene]amino-2,5-dioxo-1,3-imidazolidinate
hemiheptahydrate

[14663-23-1, anhydride]

Dantrolene Sodium Hydrate contains not less than
98.0% of dantrolene sodium (C;,HyN,NaOs: 336.23),
calculated on the anhydrous basis.

Description Dantrolene Sodium Hydrate occurs as a yel-
lowish orange to deep orange, crystalline powder.

It is soluble in propylene glycol, sparingly soluble in meth-
anol, slightly soluble in ethanol (95), very slightly soluble in
water and in acetic acid (100), and practically insoluble in
acetone, in tetrahydrofuran and in diethyl ether.

Identification (1) Determine the absorption spectrum of a
solution of Dantrolene Sodium Hydrate in methanol (1 in
100,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
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ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of Dan-
trolene Sodium Hydrate as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

(3) To 0.1 g of Dantrolene Sodium Hydrate add 20 mL
of water and 2 drops of acetic acid (100), shake well, and
filter: the filtrate responds to the Qualitative Tests <71.09> (1)
for sodium salt.

Purity (1) Alkalinity—To 0.7 g of Dantrolene Sodium
Hydrate add 10 mL of water, shake well, and centrifuge or
filter through a membrane filter. To 5 mL of the supernatant
liquid or the filtrate add 45 mL of water, 3 drops of phenol-
phthalein TS and 0.10 mL of 0.1 mol/L hydrochloric acid
VS: a red color is not produced.

(2) Heavy metals <1.07>—Proceed with 1.0 g of Dantro-
lene Sodium Hydrate according to Method 2, and perform
the test. Prepare the control solution with 2.0 mL of Stand-
ard Lead Solution (not more than 20 ppm).

(3) Related Substances—Dissolve 50 mg of Dantrolene
Sodium Hydrate in 20 mL of tetrahydrofuran and 2 mL of
acetic acid (100), add ethanol (99.5) to make 100 mL, and
use this solution as the sample solution. Pipet 1 mL of the
sample solution, add ethanol (99.5) to make exactly 50 mL,
and use this solution as the standard solution. Perform the
test with exactly 10 uL. of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions. Determine each peak
area from these solutions by the automatic integration
method: the total area of peaks other than dantrolene ob-
tained from the sample solution is not larger than the peak
area of dantrolene from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 300 nm).

Column: A stainless steel column about 4 mm in inside di-
ameter and about 15 cm in length, packed with silica gel for
liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of hexane, acetic acid (100) and
ethanol (99.5) (90:10:9).

Flow rate: Adjust the flow rate so that the retention time
of dantrolene is about 8 minutes.

Selection of column: Dissolve 5 mg of Dantrolene Sodium
Hydrate and 0.1 g of theophylline in 20 mL of tetrahydrofu-
ran and 2 mL of acetic acid (100), and add ethanol (99.5) to
make 100 mL. To 10 mL of this solution add ethanol (99.5)
to make 100 mL. Proceed with 10 uL of this solution under
the above operating conditions, and calculate the resolution.
Use a column giving elution of theophylline and dantrolene
in this order with the resolution between these peaks being
not less than 6.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of dantrolene from 10 uL of the stand-
ard solution is 10% to 40% of the full scale.

Time span of measurement: About twice as long as the
retention time of dantrolene, beginning after the solvent
peak.
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Water <2.48>
direct titration).

14.5-17.0% (0.2 g, volumetric titrotion,

Assay Weigh accurately about 0.7 g of Dantrolene Sodium
Hydrate, dissolve in 180 mL of a mixture of propylene glycol
and acetone (1:1), and titrate <2.50> with 0.1 mol/L perchlo-
ric acid VS (potentiometric titration). Perform a blank deter-
mination, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 33.62 mg of C14H9N4Na05

Containers and storage Containers—Tight containers.

Daunorubicin Hydrochloride
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C,7H5oNO;,.HCI: 563.98
(2S5,45)-2-Acetyl-4-(3-amino-2,3,6-trideoxy-o-L-Iyxo-
hexopyranosyloxy)-2,5,12-trihydroxy-7-
methoxy-1,2,3,4-tetrahydrotetracene-6,11-dione
monohydrochloride

[23541-50-6]

Daunorubicin Hydrochloride is the hydrochloride of
an anthracycline substance having antitumor activity
produced by the growth of Streptomyces peucetius.

It contains not less than 940 ug (potency) and not
more than 1050 ug (potency) per mg, calculated on the
dried basis. The potency of Daunorubicin Hydrochlo-
ride is expressed as mass (potency) of daunorubicin
hydrochloride (C27H29N010.HC1).

Description Daunorubicin Hydrochloride occurs as a red
powder.

It is soluble in water and in methanol, and slightly soluble
in ethanol (99.5).

Identification (1) Determine the absorption spectrum of a
solution of Daunorubicin Hydrochloride in methanol (1 in
100,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum or the spectrum of a solution of Daunorubi-
cin Hydrochloride RS prepared in the same manner as the
sample solution: both spectra exhibit similar intensities of
absorption at the same wavelengths.

(2) A solution of Daunorubicin Hydrochloride (1 in 50)
responds to the Qualitative Tests <1.09> (2) for chloride.

Optical rotation <2.49> [o¥: +250 - +275° (15 mg calcu-
lated on the dried basis, methanol, 10 mL, 100 mm).

pH <2.54> Dissolve 0.15 g of Daunorubicin Hydrochloride
in 30 mL of water: the pH of the solution is between 4.5 and
6.0.
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Purity (1) Clarity and color of solution—Dissolve 20 mg
of Daunorubicin Hydrochloride in 10 mL of water: the solu-
tion is clear and red.

(2) Heavy metals <I1.07>—Proceed with 1.0g of
Daunorubicin Hydrochloride according to Method 2, and
perform the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(3) Related substances—Dissolve 10 mg of Daunorubicin
Hydrochloride in 5 mL of methanol, and use this solution as
the sample solution. Pipet 3 mL of the sample solution, add
methanol to make exactly 100 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot
10 uL each of the sample solution and standard solution on a
plate of silica gel for thin-layer chromatography. Develop
the plate with a mixture of chloroform, methanol, water and
acetic acid (100) (15:5:1:1) to a distance of about 10 cm, and
air-dry the plate. Examine the spots with the naked eye: the
spot other than the principal spot obtained from the sample
solution is not more intense than the spot from the standard
solution.

Loss on drying <2.4/> Not more than 7.5% (0.1 g, reduced
pressure not exceeding 0.67 kPa, 60°C, 3 hours).

Assay Weigh accurately an amount of Daunorubicin Hy-
drochloride and Daunorubicin Hydrochloride RS, equiva-
lent to about 20 mg (potency), dissolve each in a suitable
amount of the mobile phase, add exactly 4 mL of the in-
ternal standard solution and the mobile phase to make 20
mL, and use these solutions as the sample solution and the
standard solution, respectively. Perform the test with 5 uL
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.0I> according to the
following conditions, and calculate the ratios, QO and Qs,
of the peak area of daunorubicin to that of the internal
standard.

Amount [ug (potency)] of CyyHNO;c.HCI
= Ms X Qr/Qs X 1000

Ms: Amount [mg (potency)] of Daunorubicin Hydrochlo-
ride RS

Internal standard solution—A solution of 2-naphthalenesul-
fonic acid in the mobile phase (1 in 100).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 30 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (10 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Adjust the pH of a mixture of water and
acetonitrile (31:19) to 2.2 with phosphoric acid.

Flow rate: Adjust the flow rate so that the retention time
of daunorubicin is about 9 minutes.

System suitability—

System performance: When the procedure is run with 5 uL
of the standard solution under the above operating condi-
tions, the internal standard and daunorubicin are eluted in
this order with the resolution between these peaks being not
less than 2.0.

System repeatability: When the test is repeated 6 times
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with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratios of
the peak area of daunorubicin to that of the internal stand-
ard is not more than 2.0%.

Containers and storage Containers—Tight containers.

Deferoxamine Mesilate
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C25H48N608 . CH403S 1 656.79
N-[5-(Acetylhydroxyamino)pentyl]-N’-(5-{3-[(5-
aminopentyl)hydroxycarbamoyl]propanoylamino}pentyl)-

N’-hydroxysuccinamide monomethanesulfonate
[138-14-7]

Deferoxamine Mesilate contains not less than 98.0%
and not more than 102.0% of C,sHN¢Os.CH,0;S,
calculated on the anhydrous basis.

Description Deferoxamine Mesilate occurs as a white to
pale yellowish white, crystalline powder.

It is freely soluble in water, and practically insoluble in
ethanol (99.5), in 2-propanol and in diethyl ether.

Melting point: about 147°C (with decomposition).

Identification (1) To 5 mL of a solution of Deferoxamine
Mesilate (1 in 500) add 1 drop of iron (III) chloride TS: a
deep red color develops.

(2) A 50 mg portion of Deferoxamine Mesilate responds
to the Qualitative Tests <1.09> (1) for mesilate.

(3) Determine the infrared absorption spectrum of
Deferoxamine Mesilate as directed in the potassium bromide
disk method under Infrared Spectrophotometry <2.25>, and
compare the spectrum with the Reference Spectrum or the
spectrum of Deferoxamine Mesilate RS: both spectra exhibit
similar intensities of absorption at the same wave numbers.

pH <2.54> Dissolve 1.0 g of Deferoxamine Mesilate in 10
mL of water: the pH of this solution is between 3.5 and 5.5.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Deferoxamine Mesilate in 10 mL of water: the solution is
clear and colorless to pale yellow.

(2) Chloride <1.03>—Perform the test with 1.0g of
Deferoxamine Mesilate. Prepare the control solution with
0.90 mL of 0.01 mol/L hydrochloric acid VS (not more than
0.032%).

(3) Sulfate <I1.14>—Perform the test with 0.6g of
Deferoxamine Mesilate. Prepare the control solution with
0.50 mL of 0.005 mol/L sulfuric acid VS (not more than
0.040%).

(4) Heavy metals <1.07>—Proceed with 2.0 g of Deferox-
amine Mesilate according to Method 4, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm).
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(5) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Deferoxamine Mesilate according to Method 3, and per-
form the test. Use a solution of magnesium nitrate hexahy-
drate in ethanol (95) (1 in 10) (not more than 2 ppm).

(6) Related substances—Dissolve 50 mg of Deferoxa-
mine Mesilata in 50 mL of the mobile phase, and use this so-
lution as the sample solution. Pipet 3 mL of the sample solu-
tion, add the mobile phase to make exactly 50 mL, and use
this solution as the standard solution. Perform the test with
exactly 20 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.0/> ac-
cording to the following conditions. Determine each peak
area of both solutions by the automatic integration method:
the total area of peaks other than deferoxamine obtained
from the sample solution is not larger than the peak area of
deferoxamine from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 230 nm).

Column: A stainless steel column 4 mm in inside diameter
and 20 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (10 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 1.32 g of diammonium hydrogen
phosphate, 0.37 g of disodium dihydrogen ethylenediamine
tetraacetate dihydrate and 1.08 g of sodium 1-heptanesul-
fonate in 950 mL of water, and adjust the pH of this solu-
tion to 2.8 with phosphoric acid. To 800 mL of this solution
add 100 mL of 2-propanol.

Flow rate: Adjust the flow rate so that the retention time
of deferoxamine is about 15 minutes.

Time span of measurement: About two times as long as
the retention time of deferoxamine, beginning after the sol-
vent peak.

System suitability—

Test for required detection: To exactly 2 mL of the stand-
ard solution add the mobile phase to make exactly 100 mL.
Confirm that the peak area of deferoxamine obtained from
20 uL of this solution is equivalent to 1.5 to 2.5% of that of
deferoxamine obtained from 20 uL of the standard solution.

System performance: Dissolve 16 mg of Deferoxamine
Mesilate and 4 mg of methyl parahydroxybenzoate in 50 mL
of the mobile phase. When the procedure is run with 20 uLL
of this solution under the above operating conditions,
deferoxamine and methyl parahydroxybenzoate are eluted in
this order with the resolution between these peaks being not
less than 4.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
areas of deferoxamine is not more than 3.0%.

Water <2.48> Not more than 2.0% (0.2 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 60 mg of Deferoxamine
Mesilate and Deferoxamine Mesilate RS (previously deter-
mine the water <2.48> in the same manner as Deferoxamine
Mesilate), dissolve each in 20 mL of water, add exactly 10
mL of 0.05 mol/L sulfuric acid TS, and add water to make
exactly 50 mL. Pipet 5mL each of these solutions, add
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exactly 5 mL of 0.05 mol/L sulfuric acid TS and exactly 0.2
mL of iron (III) chloride TS, then add water to make exactly
50 mL, and use these solutions as the sample solution and
the standard solution, respectively. Perform the test with
these solutions as directed under Ultraviolet-visible Spectro-
photometry <2.24>, using a solution prepared by adding 0.05
mol/L sulfuric acid TS to 0.2 mL of iron (IIT) chloride TS to
make exactly 50 mL as the blank, and determine the absor-
bances, At and Ag, of each solution from the sample solu-
tion and the standard solution at 430 nm.

Amount (mg) of C25H48N603.CH4O3S
= MS X AT/AS

Ms: Amount (mg) of Deferoxamine Mesilate RS, calcu-
lated on the anhydrous basis

Containers and storage Containers—Tight containers.

Dehydrocholic Acid
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C24H3405: 402.52
3,7,12-Trioxo-58-cholan-24-oic acid
[81-23-2]

Dehydrocholic Acid, when dried, contains not less
than 98.5% of C24H3405.

Description Dehydrocholic Acid occurs as a white, crystal-
line powder. It is odorless, and has a bitter taste.

It is sparingly soluble in 1,4-dioxane, slightly soluble in
ethanol (95), and practically insoluble in water and in diethyl
ether.

It dissolves in sodium hydroxide TS.

Identification (1) Dissolve 5 mg of Dehydrocholic Acid in
1 mL of sulfuric acid and 1 drop of formaldehyde solution,
and allow to stand for 5 minutes. Add 5 mL of water to the
solution: the solution shows a yellow color and a blue-green
fluorescence.

(2) To 0.02g of Dehydrocholic Acid add 1mL of
ethanol (95), shake, add 5 drops of 1,3-dinitrobenzene TS
and 0.5 mL of a solution of sodium hydroxide (1 in 8), and
allow to stand: a purple to red-purple color develops, and
gradually changes to brown.

Optical rotation <2.49> [o]¥: +29 - +32° (after drying,
0.2 g, 1,4-dioxane, 10 mL, 100 mm).

Melting point <2.60> 233 - 242°C

Purity (1) Odor—To 2.0 g of Dehydrocholic Acid add
100 mL of water, and boil for 2 minutes: the solution is
odorless.

(2) Clarity and color of solution—To 0.10 g of Dehydro-
cholic Acid, previously powdered in a mortar, add 30 mL of
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ethanol (95), and dissolve by shaking for 10 minutes: the so-
lution is clear and colorless.

(3) Chloride <1.03>—To 2.0 g of Dehydrocholic Acid
add 100 mL of water, shake for 5 minutes and filter, and use
this filtrate as the sample solution. To 25 mL of the sample
solution add 6 mL of dilute nitric acid, heat in a water bath
for 6 minutes, filter after cooling, and collect the clear fil-
trate. Wash the residue with 10 mL of water, combine the
washings and the filtrate, dilute with water to 50 mL, and
perform the test using this solution as the test solution. Pre-
pare the control solution with 0.30 mL of 0.01 mol/L hydro-
chloric acid VS (not more than 0.021%).

(4) Sulfate <7.74>—Add 1 mL of dilute hydrochloric acid
to 25 mL of the sample solution obtained in (3), heat in a
water bath for 6 minutes, filter after cooling, and collect the
clear filtrate. Wash the residue with 10 mL of water, com-
bine the washings and the filtrate, dilute with water to 50
mL, and perform the test using this solution as the test solu-
tion. Prepare the control solution with 0.50 mL of 0.005
mol/L sulfuric acid VS (not more than 0.048%).

(5) Heavy metals <1.07>—Proceed with 1.0 g of Dehy-
drocholic Acid according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

(6) Barium—To the solution obtained in (1) add 2 mL of
hydrochloric acid, and boil for 2 minutes. Cool, filter, and
wash with water until 100 mL of the filtrate is obtained. To
10 mL of the filtrate add 1 mL of dilute sulfuric acid: no tur-
bidity is produced.

Loss on drying <2.41> Not more than 1.0% (1 g, 105°C,
2 hours).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 0.5g of Dehydrocholic
Acid, previously dried, add 40 mL of neutralized ethanol
and 20 mL of water, and dissolve by warming. Add 2 drops
of phenolphthalein TS, titrate <2.50> with 0.1 mol/L sodium
hydroxide VS, adding 100 mL of freshly boiled and cooled
water as the end point is approached, and continue the titra-
tion.

Each mL of 0.1 mol/L sodium hydroxide VS
= 40.25 mg of C24H3405

Containers and storage Containers—Well-closed contain-
ers.

Official Monographs / Purified Dehydrocholic Acid 695

Purified Dehydrocholic Acid
BETE ROO— LB

C24H34O5: 402.52
3,7,12-Trioxo-58-cholan-24-oic acid
[81-23-2]

Purified Dehydrocholic Acid, when dried, contains
not less than 99.0% of C24H3405.

Description Purified Dehydrocholic Acid occurs as a
white, crystalline powder. It is odorless, and has a bitter
taste.

It is sparingly soluble in 1,4-dioxane, slightly soluble in
ethanol (95), and practically insoluble in water and in diethyl
ether.

It dissolves in sodium hydroxide TS.

Identification (1) Dissolve 5mg of Purified Dehydro-
cholic Acid in 1 mL of sulfuric acid and 1 drop of formalde-
hyde solution, and allow to stand for 5 minutes. Add 5 mL
of water to the solution: the solution shows a yellow color
and blue-green fluorescence.

(2) To 0.02 g of Purified Dehydrocholic Acid add 1 mL
of ethanol (95), shake, add 5 drops of 1,3-dinitrobenzene TS
and 0.5 mL of a solution of sodium hydroxide (1 in 8), and
allow to stand: a purple to red-purple color develops, and
gradually changes to brown.

Optical rotation <2.49> [o]¥: +29 - +32° (after drying,
0.2 g, 1,4-dioxane, 10 mL, 100 mm).

Melting point <2.60> 237 - 242°C

Purity (1) Odor—To 2.0g of Purified Dehydrocholic
Acid add 100 mL of water, and boil for 2 minutes: the solu-
tion is odorless.

(2) Clarity and color of solution—Dissolve 0.10 g of
Purified Dehydrocholic Acid, previously powdered in a mor-
tar, in 30 mL of ethanol (95) by shaking for 10 minutes: the
solution is clear and colorless.

(3) Chloride <1.03>—To 2.0 g of Purified Dehydrocholic
Acid add 100 mL of water, shake for 5 minutes and filter,
and use this filtrate as the sample solution. To 25 mL of the
sample solution add 6 mL of dilute nitric acid, heat in a
water bath for 6 minutes, filter after cooling, and collect the
clear filtrate. Wash the residue with 10 mL of water, com-
bine the washings and the filtrate, dilute with water to 50
mL, and perform the test using this solution as the test solu-
tion. Prepare the control solution with 0.30 mL of 0.01
mol/L hydrochloric acid VS (not more than 0.021%)).

(4) Sulfate <71.14>—Add 1 mL of dilute hydrochloric acid
to 25 mL of the sample solution obtained in (3), heat in a
water bath for 6 minutes, filter after cooling, and collect the
clear filtrate. Wash the residue with 10 mL of water, com-
bine the washings and the filtrate, dilute with water to 50
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mL, and perform the test using this solution as the test solu-
tion. Prepare the control solution with 0.50 mL of 0.005
mol/L sulfuric acid VS (not more than 0.048%).

(5) Heavy metals <I1.07>—Proceed with 1.0 g of Purified
Dehydrocholic Acid according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 20 ppm).

(6) Barium—To the solution obtained in (1) add 2 mL of
hydrochloric acid, and boil for 2 minutes, cool, filter, and
wash the filter with water until 100 mL of the filtrate is ob-
tained. To 10 mL of the filtrate add 1 mL of dilute sulfuric
acid: no turbidity is produced.

Loss on drying <2.41> Not more than 1.0% (1 g, 105°C,
2 hours).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 0.5 g of Purified Dehydro-
cholic Acid , previously dried, add 40 mL of neutralized
ethanol and 20 mL of water, and dissolve by warming. Add
2 drops of phenolphthalein TS, then titrate <2.50> with 0.1
mol/L sodium hydroxide VS, adding 100 mL of freshly
boiled and cooled water as the end point is approached, and
continue the titration.

Each mL of 0.1 mol/L sodium hydroxide VS
= 40.25 mg of C24H3405

Containers and storage Containers—Well-closed contain-
ers.

Dehydrocholic Acid Injection
Dehydrocholate Sodium Injection
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Dehydrocholic Acid Injection is an aqueous solution
for injection.

It contains not less than 95.0% and not more than
105.0% of the labeled amount of dehydrocholic acid
(C24H3405: 402.52).

Method of preparation Dissolve Purified Dehydrocholic
Acid in a solution of Sodium Hydroxide, and prepare as di-
rected under Injections.

Description Dehydrocholic Acid Injection is a clear, color-
less to light yellow liquid, and has a bitter taste.
pH: 9-11

Identification Transfer a volume of Dehydrocholic Acid
Injection, equivalent to 0.1 g of Purified Dehydrocholic
Acid according to the labeled amount, to a separator, and
add 10 mL of water and 1 mL of dilute hydrochloric acid: a
white precipitate is produced. Extract the mixture with three
15-mL portions of chloroform, combine all the chloroform
extracts, evaporate the chloroform on a water bath, and dry
the residue at 105°C for 1 hour: the residue so obtained
melts <2.60> between 235°C and 242°C.

Purity Heavy metals </.07>—Evaporate a volume of Dehy-
drocholic Acid Injection, equivalent to 1.0 g of Purified De-
hydrocholic Acid according to the labeled amount, on a
water bath to dryness. Proceed with the residue according to
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Method 2, and perform the test. Prepare the control solution
with 2.0 mL of Standard Lead Solution (not more than 20
ppm).

Bacterial endotoxins <4.0/> Less than 0.30 EU/mg.
Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> It meets the require-
ment.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Transfer an exactly measured volume of Dehydro-
cholic Acid Injection, equivalent to about 0.5 g of dehydro-
cholic acid (C,4H3405), to a 100-mL separator, and add, if
necessary, water to make 25 mL. Add 2 mL of hydrochloric
acid, and extract with 25-mL, 20-mL and 15-mL portions of
chloroform successively. Combine the chloroform extracts,
wash with cold water until the washings become negative to
acid, and evaporate the chloroform on a water bath. Dis-
solve the residue in 40 mL of neutralized ethanol and 20 mL
of water by warming. Add 2 drops of phenolphthalein TS to
this solution, titrate <2.50> with 0.1 mol/L sodium hydroxide
VS, adding 100 mL of freshly boiled and cooled water as the
end point is approached, and continue the titration.

Each mL of 0.1 mol/L sodium hydroxide VS
= 40.25 mg of C24H3405

Containers and storage Containers—Hermetic containers,
and colored containers may be used.
Storage—Light-resistant.

Demethylchlortetracycline
Hydrochloride

TAFILZALT FZH A7) AAGEAIE

C21H21C1N203.HC12 501.31
(4S,4a8,5a8,6S,12aS)-7-Chloro-4-dimethylamino-
3,6,10,12,12a-pentahydroxy-1,11-dioxo-
1,4,4a,5,5a,6,11,12a-octahydrotetracene-2-carboxamide
monohydrochloride

[64-73-3]

Demethylchlortetracycline Hydrochloride is the hy-
drochloride of a tetracycline substance having antibac-
terial activity produced by the growth of the mutant of
Streptomyces aureofaciens.

It contains not less than 900 ug (potency) and
not more than 1010 ug (potency) per mg, calculated
on the dried basis. The potency of Demethylchlor-
tetracycline Hydrochloride is expressed as mass
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(potency) of demethylchlortetracycline hydrochloride
(C21H CIN,Og. HCI).

Description Demethylchlortetracycline Hydrochloride oc-
curs as a yellow crystalline powder.
It is soluble in water, and slightly soluble in ethanol (99.5).

Identification (1) Dissolve 40 mg of Demethylchlortetra-
cycline Hydrochloride in 250 mL of water. To 10 mL of this
solution add 85 mL of water and 5 mL of a solution of so-
dium hydroxide (1 in 5). Determine the absorption spectrum
of this solution as directed under Ultraviolet-visible Spectro-
photometry <2.24>, and compare the spectrum with the Ref-
erence Spectrum or the spectrum of a solution of Demethyl-
chlortetracycline Hydrochloride RS prepared in the same
manner as the sample solution: both spectra exhibit similar
intensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Demethylchlortetracycline Hydrochloride as directed in the
potassium chloride disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum or the spectrum of Demethylchlortetracycline
Hydrochloride RS: both spectra exhibit similar intensities of
absorption at the same wave numbers.

(3) A solution of Demethylchlortetracycline Hydrochlo-
ride (1 in 100) responds to the Qualitative Tests <1.09> (2) for
chloride.

Optical rotation <2.49> [o]¥: —248 - —263° (0.25 g calcu-
lated on the dried basis, 0.1 mol/L hydrochloric acid TS,
25 mL, 100 mm).

pH <2.54> Dissolve 1.0 g of Demethylchlortetracycline Hy-
drochloride in 100 mL of water: the pH of the solution is be-
tween 2.0 and 3.0.

Purity (1) Heavy metals </.07>—Proceed with 1.0 g of
Demethylchlortetracycline Hydrochloride according to
Method 2, and perform the test. Prepare the control solution
with 2.0 mL of Standard Lead Solution (not more than 20
ppm).

(2) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Demethylchlortetracycline Hydrochloride according to
Method 4, and perform the test (not more than 2 ppm).

(3) Related substances—Dissolve 25 mg of Demethyl-
chlortetracycline Hydrochloride in 50 mL of 0.01 mol/L hy-
drochloric acid TS, and use this solution as the sample
solution. Pipet 5 mL of the sample solution, add 0.01 mol/L
hydrochloric acid TS to make exactly 100 mL, and use this
solution as the standard solution. Perform the test with
exactly 20 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions. Determine each peak
area obtained from the chromatograms of these solutions by
the automatic integration method: each peak area other than
demethylchlortetracycline obtained from the sample solution
is not larger than 1.2 times that of demethylchlortetracycline
from the standard solution, and the sum of the areas of the
peaks other than demethylchlortetracycline is not larger than
2 times the peak area of demethylchlortetracycline from the
standard solution.

Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.
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Time span of measurement: About 2 times as long as the
retention time of demethylchlortetracycline beginning after
the solvent peak.

System suitability—

Test for required detectability: Measure exactly 10 mL of
the standard solution, add 0.01 mol/L hydrochloric acid TS
to make exactly 50 mL, and use this solution as the solution
for system suitability test. Pipet 5 mL of the solution for sys-
tem suitability test, and add 0.01 mol/L hydrochloric acid
TS to make exactly 50 mL. Confirm that the peak area of
demethylchlortetracycline obtained from 20 uL of this solu-
tion is equivalent to 7 to 13% of that from 20 uL of the solu-
tion for system suitability test.

System performance: Proceed as directed in the system
suitability in the Assay.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of demethylchlortetracycline is not more than 1.0%.

Loss on drying <2.4I> Not more than 2.0% (1 g, in vacu-
um, 60°C, 3 hours).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately an amount of Demethylchlortetra-
cycline Hydrochloride and Demethylchlortetracycline Hy-
drochloride RS, equivalent to about 25 mg (potency), dis-
solve each in 0.01 mol/L hydrochloric acid TS to make
exactly 50 mL, and use these solutions as the sample solution
and the standard solution, respectively. Perform the test
with exactly 20 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions, and determine the
peak areas, Ar and Ag, of demethylchlortetracycline.

Amount [ug (potency)] of C,;H,;CIN,O3.HCI
= Ms X AT/AS X 1000

Ms: Amount [mg (potency)] of Demethylchlortetracycline
Hydrochloride RS

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.1 mm in inside diame-
ter and 25 cm in length, packed with styrene-divinylbenzene
copolymer for liquid chromatography (10 um in particle di-
ameter).

Column temperature: A constant temperature of about
60°C.

Mobile phase: Dissolve 3.5 g of dipotassium hydrogen
phosphate, 1.5 g of tetrabutylammonium hydrogensulfate
and 0.4 g of disodium dihydrogen ethylenediamine tetraa-
cetate dihydrate in 300 mL of water, and adjust the pH to
8.5 with sodium hydroxide TS. To this solution add 75.0 g of
t-butanol and water to make 1000 mL.

Flow rate: Adjust the flow rate so that the retention time
of demethylchlortetracycline is about 8 minutes.

System suitability—

System performance: Heat 10 mL of the standard solution
on a water bath for 60 minutes. When the procedure is run
with 20 uL. of this solution so obtained under the above
operating conditions, 4-epidemethylchlortetracycline and
demethylchlortetracycline are eluted in this order with the
resolution between these peaks being not less than 3. The
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relative retention time of 4-epidemethylchlortetracycline
with respect to demethylchlortetracycline is about 0.7.
System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of demethylchlortetracycline is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Deslanoside
F25 /LR
CH3 o
HA 0,
CHQ \ H
(o]
H O T oH
HO n
O H
HA ] o
OH H
HO H
H OH

C47H74019: 943.08
3p-[5-p-Glucopyranosyl-(1—4)-2,6-dideoxy-f-D-
ribo-hexopyranosyl-(1—4)-2,6-dideoxy-f-D-ribo-
hexopyranosyl-(1—4)-2,6-dideoxy-f-D-ribo-
hexopyranosyloxy]-124,14-dihydroxy-58,148-card-20(22)-
enolide

[17598-65-1]

Deslanoside, when dried, contains not less than
90.0% and not more than 102.0% of C4sH74010.

Description Deslanoside occurs as colorless or white crys-
tals or a white, crystalline powder. It is odorless.

It is freely soluble in anhydrous pyridine, sparingly soluble
in methanol, slightly soluble in ethanol (95), and practically
insoluble in water and in diethyl ether.

It is hygroscopic.

Identification Transfer 1 mg of Deslanoside to a small test
tube about 10 mm in inside diameter, dissolve in 1 mL of a
solution of iron (III) chloride hexahydrate in acetic acid
(100) (1 in 1000), and underlay gently with 1 mL of sulfuric
acid: at the zone of contact of two liquids a brown ring is
produced, and the color of the upper layer near to the con-
tact zone changes gradually to blue through purple, and the
entire acetic acid layer shows a blue-green color through a
deep blue color.

Purity (1) Clarity and color of solution—Dissolve 20 mg
of Deslanoside in 10 mL of ethanol (95) and 3 mL of water
by warming, cool, and dilute to 100 mL with water: the solu-
tion is clear and colorless.
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(2) Related substances—Dissolve 10 mg of Deslanoside
in exactly 5 mL of methanol, and use this solution as the
sample solution. Dissolve 1.0 mg of Deslanoside RS in
exactly 5 mL of methanol, and use this solution as the stand-
ard solution. Perform the test with these solutions as di-
rected under Thin-layer Chromatography <2.03>. Spot 20 uL
each of the sample solution and standard solution on a plate
of silica gel for thin-layer chromatography. Develop the
plate with a mixture of dichloromethane, methanol and
water (84:15:1) to a distance of about 13 cm, and air-dry the
plate. Spray evenly dilute sulfuric acid on the plate, and heat
the plate at 110°C for 10 minutes: the spots other than the
principal spot obtained from the sample solution are not
larger and not more intense than the spot from the standard
solution.

Optical rotation <2.49> [o]¥: +6.5 - +8.5° (after drying,
0.5 g, anhydrous pyridine, 25 mL, 100 mm).

Loss on drying <2.4/> Not more than 8.0% (0.5 g, in vacu-
um, phosphorus (V) oxide, 60°C, 4 hours).

Residue on ignition <2.44> Not more than 0.5% (0.1 g).

Assay Dissolve about 12 mg each of Deslanoside and Des-
lanoside RS, previously dried and accurately weighed, in 20
mL each of methanol, add water to make exactly 100 mL,
and use these solutions as the sample solution and the stand-
ard solution, respectively. Pipet 5 mL each of these solu-
tions, transfer to light-resistant, 25-mL volumetric flasks,
shake well with 5 mL each of 2,4,6-trinitrophenol TS and 0.5
mL each of a solution of sodium hydroxide (1 in 10), add
diluted methanol (1 in 4) to make 25 mL, and allow to stand
at a temperature between 18°C and 22°C for 25 minutes. De-
termine the absorbances, At and Ag, of the subsequent solu-
tions of the sample solution and the standard solution, re-
spectively, at 485 nm as directed under Ultraviolet-visible
Spectrophotometry <2.24>, using a solution prepared with 5
mL of diluted methanol (1 in 5) in the same manner as the
blank.

Amount (mg) of C4;H7409 = Ms X Ar/Ag
Ms: Amount (mg) of Deslanoside RS

Containers and storage Containers—Tight containers.

Deslanoside Injection
FRT /L REHE

Deslanoside Injection is an aqueous solution for in-
jection.

It contains not less than 90.0% and not more
than 110.0% of the labeled amount of deslanoside
(C47H74019: 94308)

Method of preparation Dissolve Deslanoside in 10 vol%
ethanol and prepare as directed under Injections. It may
contain Glycerin. It may be prepared with a suitable amount
of Ethanol and Water for Injection or Sterile Water for
Injection in Containers.

Description Deslanoside Injection is a clear and colorless
liquid.
pH: 5.0-7.0



JP XVI

Identification (1) Place a volume of Deslanoside Injec-
tion, equivalent to 2 mg of Deslanoside according to the
labeled amount, in a separator, add sodium chloride in the
ratio of 0.2 g to each mL of this solution, and extract with
three 10-mL portions of chloroform. Combine the chlo-
roform extracts, mix uniformly, pipet 15 mL of this solu-
tion, and evaporate the chloroform under reduced pressure.
Proceed with the residue as directed in the Identification
under Deslanoside.

(2) Evaporate the remaining chloroform extract obtained
in (1) under reduced pressure, dissolve the residue in 5 mL of
methanol, and use this solution as the sample solution. Sepa-
rately, dissolve 1 mg of Deslanoside RS in 5 mL of metha-
nol, and use this solution as the standard solution. Perform
the test with these solutions as directed under Thin-layer
Chromatography <2.03>. Spot 20 uL each of these solutions
on a plate of silica gel for thin-layer chromatography. De-
velop the plate with a mixture of dichloromethane, methanol
and water (84:15:1) to a distance of about 13 cm, and air-dry
the plate. Spray evenly dilute sulfuric acid upon the plate,
and heat the plate at 110°C for 10 minutes: the spots from
the sample solution and standard solution show a black
color and have the same Rf value.

Bacterial endotoxins <4.01> Less than 500 EU/mg.
Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07>
ment.

It meets the require-

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Measure exactly a volume of Deslanoside Injection,
equivalent to about 3 mg of deslanoside (C4;H74,019). Add 5
mL of methanol and water to make 25 mL. Use this solution
as the sample solution, and proceed as directed in the Assay
under Deslanoside.

Amount (mg) of deslanoside (C,;H740,9)
= Ms X AT/AS X 1/4

Ms: Amount (mg) of Deslanoside RS

Containers and storage Containers—Hermetic containers.
Storage—Light-resistant.
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Dexamethasone
THERYAL S

C22H29FO5: 392.46
9-Fluoro-114,17,21-trihydroxy-16ca-methylpregna-1,4-
diene-3,20-dione

[50-02-2]

Dexamethasone, when dried, contains not less than
97.0% and not more than 102.0% of C,,H,oFOs.

Description Dexamethasone occurs as white to pale yellow
crystals or crystalline powder.

It is sparingly soluble in methanol, in ethanol (95) and in
acetone, slightly soluble in acetonitrile, and practically in-
soluble in water.

Melting point: about 245°C (with decomposition).

Identification (1) Proceed with 10 mg of Dexamethasone
as directed under Oxygen Flask Combustion Method <1.06>,
using a mixture of 0.5 mL of 0.01 mol/L sodium hydroxide
TS and 20 mL of water as the absorbing liquid: the solution
obtained responds to the Qualitative Tests <71.09> for fluo-
ride.

(2) Dissolve 1 mg of Dexamethasone in 10 mL of ethanol
(95). Mix 2 mL of the solution with 10 mL of phenylhydra-
zine hydrochloride TS, heat in a water bath at 60°C for 20
minutes, and cool the solution. Determine the absorption
spectrum of the solution as directed under Ultraviolet-visible
Spectrophotometry <2.24>, using as the blank the solution
prepared with 2 mL of ethanol (95) in the same manner as
the former solution, and compare the spectrum with the Ref-
erence Spectrum or the spectrum of a solution of Dexa-
methasone RS prepared in the same manner as the former
solution: both spectra exhibit similar intensities of absorp-
tion at the same wavelengths.

(3) Determine the infrared absorption spectrum of Dexa-
methasone, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum or the spectrum of previously dried Dexamethasone
RS: both spectra exhibit similar intensities of absorption at
the same wave numbers. If any difference appears between
the spectra, dissolve Dexamethasone and Dexamethasone RS
in acetone, respectively, then evaporate the acetone to dry-
ness, and repeat the test on the residues.

Optical rotation <2.49> [o]¥: +86 - +94° (after drying,
0.1 g, methanol, 10 mL, 100 mm).

Purity (1) Heavy metals </.07>—Proceed with 1.0 g of
Dexamethasone according to Method 2, and perform the
test. Prepare the control solution with 3.0 mL of Standard
Lead Solution (not more than 30 ppm).

(2) Related substances—Dissolve 0.18 g of Dexametha-
sone in 100 mL of acetonitrile. To 33 mL of this solution add
a solution, prepared by dissolving 1.32 g of ammonium for-
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mate in water to make 1000 mL and adjusted to pH 3.6 with
formic acid, to make 100 mL, and use this solution as the
sample solution. To exactly 1 mL of the sample solution add
the mobile phase to make exactly 100 mL, and use this solu-
tion as the standard solution. Perform the test with exactly
10 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and determine each peak area by
the automatic integration method: each peak area other than
dexamethasone obtained from the sample solution is not
larger than the peak area of dexamethasone from the stand-
ard solution, and the total area of the peaks other than the
peak of dexamethasone is not larger than 2 times the peak
area of dexamethasone from the standard solution.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with phenylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 1.32 g of ammonium formate in
1000 mL of water, and adjust the pH to 3.6 with formic
acid. To 670 mL of this solution add 330 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of dexamethasone is about 13 minutes.

Time span of measurement: About 4 times as long as the
retention time of dexamethasone beginning after the solvent
peak.

System suitability—

Test for required detectability: To exactly 1 mL of the
standard solution add the mobile phase to make exactly 10
mL. Confirm that the peak area of dexamethasone obtained
with 10 uL of this solution is equivalent to 8 to 12% of that
with 10 uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of dexamethasone are not less than 5000
and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of dexamethasone is not more than 1.0%.

Loss on drying <2.41> Not more than 0.5% (0.2 g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (0.2 g,
platinum crucible).

Assay Dissolve about 10 mg each of Dexamethasone and
Dexamethasone RS, previously dried and accurately
weighed, in 70 mL each of diluted methanol (1 in 2), add
exactly 5 mL each of the internal standard solution, then add
diluted methanol (1 in 2) to make 100 mL, and use these so-
lutions as the sample solution and standard solution. Per-
form the test with 10 uL each of these solutions as directed
under Liquid Chromatography <2.0I> according to the fol-
lowing conditions, and calculate the ratios, Qr and Qs, of
the peak area of dexamethasone to that of the internal stand-
ard, respectively.

Amount (mg) of C,,HyFOs = Mg X Q1/Qs
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Ms: Amount (mg) of Dexamethasone RS

Internal standard solution—A solution of propyl parahy-
droxybenzoate in diluted methanol (1 in 2) (1 in 1000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4 mm in inside diameter
and 30 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (10 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of water and acetonitrile (2:1).

Flow rate: Adjust the flow rate so that the retention time
of dexamethasone is about 6 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, dexamethasone and the internal standard are eluted
in this order with the resolution between these peaks being
not less than 6.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of dexamethasone to that of the internal stand-
ard is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Dextran 40

FERFF 40

Dextran 40 is a product obtained by partial decom-
position of polysaccharide, which is produced by fer-
mentation of sucrose with Leuconostoc mesenteroides
van Tieghem (Lactobacillaceae), and the average mo-
lecular mass is about 40,000.

When dried, it contains not less than 98.0% and not
more than 102.09% of dextran 40.

Description Dextran 40 occurs as a white, amorphous pow-
der. It is odorless and tasteless.

It is practically insoluble in ethanol (95) and in diethyl
ether.

It dissolves gradually in water.

It is hygroscopic.

Identification To 1 mL of a solution of Dextran 40 (1 in
3000) add 2 mL of anthrone TS: a blue-green color develops
and turns gradually dark blue-green. Then to this solution
add 1 mL of diluted sulfuric acid (1 in 2) or 1 mL of acetic
acid (100): the solution does not change in color.

pH <2.54> Dissolve 1.0 g of Dextran 40 in 10 mL of water:
the pH of this solution is between 5.0 and 7.0.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Dextran 40 in 10 mL of water by warming: the solution is
clear and colorless.

(2) Chloride <1.03>—Perform the test with 2.0g of
Dextran 40. Prepare the control solution with 1.0 mL of 0.01
mol/L hydrochloric acid VS (not more than 0.018%).
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(3) Heavy metals <I1.07>—Proceed with 1.0 g of Dextran
40 according to Method 1, and perform the test. Prepare the
control solution with 2.0 mL of Standard Lead Solution (not
more than 20 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.5¢g
of Dextran 40 according to Method 1, and perform the test
(not more than 1.3 ppm).

(5) Nitrogen—Weigh accurately about 2 g of Dextran 40,
previously dried, and perform the test as directed under
Nitrogen Determination <1.08>, where 10 mL of sulfuric acid
is used for decomposition, and 45 mL of a solution of so-
dium hydroxide (2 in 5) is added: the amount of nitrogen (N:
14.01) is not more than 0.010%.

(6) Reducing substances—Weigh exactly 3.00 g of Dex-
tran 40, previously dried, dissolve in water to make exactly
50 mL, and use this solution as the sample solution. Sepa-
rately, weigh exactly 0.450 g of glucose, previously dried,
dissolve in water to make exactly 500 mL, and use this solu-
tion as the control solution. Pipet 5 mL each of the sample
solution and the control solution, and add water to make
exactly 50 mL, respectively. Pipet 5 mL each of these solu-
tions, add 5 mL of alkaline copper TS, exactly measured,
and heat for 15 minutes in a water bath. After cooling, add 1
mL of a solution of potassium iodine (1 in 40) and 1.5 mL of
dilute sulfuric acid, and titrate <2.50> with 0.005 mol/L so-
dium thiosulfate VS (indicator: 2 mL of starch TS).

The titrant consumed for the sample solution is not less
than that for the control solution.

Loss on drying <2.41> Not more than 5.0% (1 g, 105°C,
6 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).
Bacterial endotoxins <4.0I> Less than 2.5 EU/g.

Viscosity <2.53> (1) Dextran 40—Weigh accurately 0.2 to
0.5 g of Dextran 40, previously dried, dissolve in water to
make exactly 100 mL, and use this solution as the sample so-
lution. Perform the test with the sample solution and with
water as directed in Method 1 at 25°C : the intrinsic viscosity
is between 0.16 and 0.19.

(2) High-molecular fraction—Weigh accurately about
6 g of Dextran 40, previously dried, dissolve in water to
make exactly 100 mL, and transfer to a flask. Add slowly
enough methanol to get 7% to 10% of the precipitate
(usually 80 to 90 mL) at 25 £+ 1°C with stirring. Dissolve the
precipitate at 35°C in a water bath with occasional shaking,
and allow to stand for more than 15 hours at 25 + 1°C.
Remove the supernatant liquid by decantation, and heat the
precipitate of the lower layer to dryness on a water bath. Dry
the residue, and determine the intrinsic viscosity of the dried
substance as directed in (1): the value is not more than 0.27.

(3) Low-molecular fraction—Weigh accurately about 6 g
of Dextran 40, previously dried, dissolve in water to make
exactly 100 mL, and transfer to a flask. Add slowly enough
methanol to get 90% to 93% of the precipitate (usually 115
to 135 mL) at 25 = 1°C with stirring, centrifuge at 25°C,
and evaporate the supernatant liquid to dryness on a water
bath. Dry the residue, and determined the intrinsic viscosity
of the dried substance as directed in (1): the value is not less
than 0.09.

Antigenicity Dissolve 10.0 g of Dextran 40 in isotonic so-
dium chloride solution to make 100 mL, sterilize, and use
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this solution as the sample solution. Inject 1.0 mL of the
sample solution on 3 occasions at intervals of 2 days into the
peritoneal cavity of each of 4 well-nourished, healthy guinea
pigs weighing 250 to 300 g. Inject 0.10 mL of horse serum
into the peritoneal cavity of each of 4 guinea pigs of another
group as a control. Inject 0.20 mL of the sample solution in-
travenously to each of 2 guinea pigs of the first group 14
days after the first intraperitoneal injection and into each of
the remaining 2 guinea pigs 21 days after the injection, and
inject 0.20 mL of horse serum intravenously in the same
manner into each guinea pig of the second group. Observe
the signs of respiratory distress, collapse or death of the
animals for 30 minutes after each intravenous injection and
24 hours later: the animals of the first group exhibit no signs
mentioned above.

All the animals of the second group exhibit symptoms of
respiratory distress or collapse and not less than 3 animals
are killed.

Assay Weigh accurately about 3 g of Dextran 40, previ-
ously dried, dissolve in water to make exactly 50 mL, and
use this solution as the sample solution. Determine the opti-
cal rotation ap with the sample solution as directed under
Optical Rotation Determination <2.49> in a 100-mL cell at
20 £ 1°C.

Amount (mg) of dextran 40 = ap X 253.8

Containers and storage Containers—Tight containers.

Dextran 40 Injection

THFRAMT 40 F 5K

Dextran 40 Injection is an aqueous solution for in-
jection.

It contains not less than 9.5 w/v% and not more
than 10.5 w/v% of dextran 40.

Method of preparation

Dextran 40 10g
Isotonic Sodium Chloride
Solution a sufficient quantity

To make 100 mL

Prepare as directed under Injections, with the above ingre-
dients.
No preservative is added.

Description Dextran 40 Injection is a clear and colorless
liquid. It is slightly viscous.

Identification (1) Dilute 1 mL of Dextran 40 Injection
with water to 200 mL, and to 1 mL of the diluted solution
add 2 mL of anthrone TS: a blue-green color develops and
turns gradually dark blue-green. Add 1 mL of diluted sulfu-
ric acid (1 in 2) or 1 mL of acetic acid (100) to this solution:
the solution does not change in color.

(2) Dextran 40 Injection responds to the Qualitative
Tests <1.09> for sodium salt and for chloride.

pH <2.54> 4.5-7.0
Bacterial endotoxins <4.0/> Less than 0.50 EU/mL.
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Extractable volume <6.05> It meets the requirement.

Viscosity <2.53> Measure exactly 2 to 5 mL of Dextran 40
Injection, add isotonic sodiumchloride solution to make
exactly 100 mL, and use this solution as the sample solution.
Perform the test with the sample solution and with isotonic
sodium chloride solution as directed in Method 1 at 25°C:
the intrinsic viscosity is between 0.16 and 0.19. Calculate the
concentration of the sample solution (g/100 mL) as directed
in the Assay.

Assay To exactly 30 mL of Dextran 40 Injection add water
to make exactly 50 mL, and use this solution as the sample
solution. Determine the optical rotation ap with the sample
solution as directed under Optical Rotation Determination
<2.49> in a 100-mL cell at 20 + 1°C.

Amount (mg) of dextran 40 in 100 mL of
Dextran 40 Injection
= ap X 846.0

Containers and storage Containers—Hermetic containers.
Plastic containers for aqueous injections may be used.

Storage—Avoid exposure to undue fluctuations in temper-
ature.

Dextran 70

TEALTT0

Dextran 70 is a product obtained by partial decom-
position of polysaccharide, which is produced by fer-
mentation of sucrose with Leuconostoc mesenteroides
van Tieghem (Lactobacillaceae), and the average mo-
lecular mass is about 70,000.

When dried, it contains not less than 98.0% and not
more than 102.0% of dextran 70.

Description Dextran 70 occurs as a white, amorphous pow-
der. It is odorless and tasteless.

It is practically insoluble in ethanol (95) and in diethyl
ether.

It dissolves gradually in water.

It is hygroscopic.

Identification To 1 mL of a solution of Dextran 70 (1 in
3000) add 2 mL of anthrone TS: a blue-green color develops
and turns gradually dark blue-green. Then to this solution
add 1 mL of diluted sulfuric acid (1 in 2) or 1 mL of acetic
acid (100): the solution does not change in color.

pH <2.54> Dissolve 3.0 g of Dextran 70 in 50 mL of water:
the pH of this solution is between 5.0 and 7.0.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Dextran 70 in 10 mL of water with warming: the solution
is clear and colorless.

(2) Chloride <1.03>—With 2.0 g of Dextran 70, perform
the test. Prepare the control solution with 1.0 mL of 0.01
mol/L hydrochloric acid VS (not more than 0.018%).

(3) Heavy metals <I1.07>—Proceed with 1.0 g of Dextran
70 according to Method 1, and perform the test. Prepare the
control solution with 2.0 mL of Standard Lead Solution (not
more than 20 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.5 g
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of Dextran 70 according to Method 1, and perform the test
(not more than 1.3 ppm).

(5) Nitrogen—Weigh accurately about 2 g of Dextran 70,
previously dried, perform the test as directed under Nitrogen
Determination <7.08>, where 10 mL of sulfuric acid is used
for decomposition, and 45 mL of a solution of sodium hy-
droxide (2 in 5) is added: the amount of nitrogen (N: 14.007)
is not more than 0.010%.

(6) Reducing substances—Weigh exactly 3.00 g of Dex-
tran 70, previously dried, dissolve in water to make exactly
50 mL, and use this solution as the sample solution. Sepa-
rately, weigh exactly 0.300 g of glucose, previously dried,
dissolve in water to make exactly 500 mL, and use this solu-
tion as the control solution. Pipet 5 mL each of the sample
solution and the control solution, and add water to make
exactly 50 mL, respectively. Pipet 5 mL of these diluted solu-
tions, add exactly 5 mL of alkaline copper TS, and heat for
15 minutes in a water bath. After cooling, add 1 mL of a so-
lution of potassium iodide (1 in 40) and 1.5 mL of dilute sul-
furic acid, and titrate <2.50> with 0.005 mol/L sodium thio-
sulfate VS (indicator: 2 mL of starch TS).

The titrant consumed for the sample solution is not less
than that for the control solution.

Loss on drying <2.41> Not more than 5.0% (1g, 105°C,
6 hours).

Residue on ignition <2.44> Not more than 0.10% (1 g).

Viscosity <2.53> (1) Dextran 70—Weigh accurately 0.2 to
0.5 g of Dextran 70, previously dried, dissolve in water to
make exactly 100 mL, and use this solution as the sample so-
lution. Perform the test with the sample solution and with
water as directed in Method 1 at 25°C : the intrinsic viscosity
is between 0.21 and 0.26.

(2) High-molecular fraction—Weigh accurately about
6 g of Dextran 70, previously dried, dissolve in water to
make exactly 100 mL, and transfer to a flask. Add slowly
enough methanol to get 7% to 10% of the precipitate
(usually, 75 to 85 mL) at 25 = 1°C with stirring. Dissolve
the precipitate in a water bath at 35°C with occasional shak-
ing, and allow to stand for more than 15 hours at 25 + 1°C.
Remove the supernatant liquid by decantation, and heat the
precipitate of the lower layer on a water bath to dryness. Dry
the residue, and determine the intrinsic viscosity of the dried
residue as directed in (1): the value is not more than 0.35.

(3) Low-molecular fraction—Weigh accurately about 6 g
of Dextran 70, previously dried, dissolve in water to make
exactly 100 mL, and transfer to a flask. Add slowly enough
methanol to get 90% to 93% of the precipitate (usually 110
to 130 mL) at 25 = 1°C with stirring, centrifuge at 25°C,
and evaporate the supernatant liquid to dryness on a water
bath. Dry the residue, and determine the intrinsic viscosity
of the dried residue as directed in (1): the value is not less
than 0.10.

Antigenicity Dissolve 6.0 g of Dextran 70 in isotonic so-
dium chloride solution to make 100 mL, sterilize, and use
this solution as the sample solution. Inject 1.0 mL of the
sample solution on 3 occasions at intervals of 2 days into the
peritoneal cavity of each of 4 well-nourished, healthy guinea
pigs weighing 250 to 300 g. Separately, inject 0.10 mL of
horse serum into the peritoneal cavity of each of 4 guinea
pigs of another group as a control. Inject 0.20 mL of the
sample solution intravenously to each of 2 guinea pigs of the
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first group 14 days after the first intraperitoneal injection
and into each of the remaining 2 guinea pigs 21 days after
the injection, and inject 0.20 mL of horse serum intrave-
nously in the same manner into each guinea pigs of the
second group. Observe the signs of respiratory distress, col-
lapse or death of the animals for 30 minutes after each in-
travenous injection and 24 hours later: the animals of the
first group exhibit not signs.

All the animals of the second group exhibit symptoms of
respiratory distress or collapse and not less than 3 animals
are killed.

Pyrogen <4.04> Dissolve 6.0 g of Dextran 70 in isotonic so-
dium chloride solution to make 100 mL, and perform the
test: this solution meets the requirement.

Assay Weigh accurately about 3 g of Dextran 70, previ-
ously dried, dissolve in water to make exactly 50 mL, and
use this solution as the sample solution. Determine the opti-
cal rotation ap as directed under Optical Rotation Determi-
nation <2.49> in a 100-mL cell at 20 = 1°C.

Amount (mg) of dextran 70 X ap = 253.8

Containers and storage Containers—Tight containers.

Dextran Sulfate Sodium Sulfur 5
FTEXFIAMNIUWBIXTILFMNYIL AFT5

Dextran Sulfate Sodium Sulfur 5 is a sodium salt of
sulfate ester obtained by sulfation of partial decompo-
sition products of dextran, which is produced by fer-
mentation of sucrose with Leuconostoc mesenteroides
Van Tieghem (Lactobacillaceae).

Description Dextran Sulfate Sodium Sulfur 5 occurs as a
white to light yellowish white powder. It is odorless, and has
a saline taste.

It is freely soluble in water and practically insoluble in
ethanol (95) and in diethyl ether.

It is hygroscopic.

Identification (1) To 10mL of a solution of toluidine
blue (1 in 100,000) add 0.05 mL of a solution of Dextran Sul-
fate Sodium Sulfur 5 (3 in 50) dropwise: a color of the solu-
tion changes from blue to red-purple.

(2) To 1mL of a solution of Dextran Sulfate Sodium
Sulfur 5 (1 in 1500) add 2 mL of anthrone TS: a blue-green
color develops, which turns dark blue-green gradually.
Then, add 1 mL of diluted sulfuric acid (1 in 2) or 1 mL of
acetic acid (100) to this solution: the solution remains dark
blue-green.

(3) A solution of Dextran Sulfate Sodium Sulfur 5 (1 in
100) responds to the Qualitative Tests <1.09> (1) for sodium
salt.

Optical rotation <2.49> [of¥: +135.0- +155.0° (calcu-
lated on the dried basis, 1.5 g, water, 25 mL, 100 mm).

pH <2.54> Dissolve 1.0 g of Dextran Sulfate Sodium Sulfur
5 in 20 mL of water: the pH of this solution is between 5.5
and 7.5.

Purity (1) Clarity of solution—Dissolve 2.5 g of Dextran
Sulfate Sodium Sulfur 5 in 50 mL of water: the solution is
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clear. And, determine the absorbance of the solution at 420
nm as directed under Ultraviolet-visible Spectrophotometry
<2.24>: not more than 0.090.

(2) Chloride <1.03>—Perform the test with 0.10 g of
Dextran Sulfate Sodium Sulfur 5. Prepare the control solu-
tion with 0.30 mL of 0.01 mol/L hydrochloric acid VS (not
more than 0.106%).

(3) Sulfate <1.14>—Dissolve 0.10 g of Dextran Sulfate
Sodium Sulfur 5 in 6 mL of water, add 0.6 mL of barium
chloride TS, and heat in a water bath for 4 minutes. After
cooling, add 1 mL of dilute hydrochloric acid and water to
make 50 mL, allow to stand for 10 minutes, and observe: the
turbidity of the solution is not more intense than that of the
control solution. Prepare the control solution as follows: to
0.50 mL of 0.005 mol/L sulfuric acid VS add 6 mL of water,
and proceed in the same manner (not more than 0.240%).

(4) Heavy metals <1.07>—Proceed with 1.0 g of Dextran
Sulfate Sodium Sulfur 5 according to Method 2, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(5) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Dextran Sulfate Sodium Sulfur 5 according to Method 3,
and perform the test (not more than 2 ppm).

Sulfur content Weigh accurately about 1.0 g of Dextran
Sulfate Sodium Sulfur 5, dissolve in 5 mL of water, add 1.5
mL of hydrochloric acid, and heat in a water bath for 1
hour. After cooling, add water to make exactly 100 mL, and
use this solution as the sample solution. To exactly 10 mL of
the sample solution add exactly 20 mL of 0.02 mol/L barium
chloride VS, add 5 mL of methanol, and heat in a water bath
for 30 minutes. After cooling, neutralize with sodium hy-
droxide TS, and add 70 mL of water, 10 mL of a solution of
zinc disodium ethylenediamine tetraacetate tetrahydrate (1 in
20), 3 mL of ammonium chloride TS and 7 mL of strong am-
monium water, and titrate <2.50> with 0.02 mol/L disodium
dihydrogen ethylenediamine tetraacetate VS until the color
of the solution changes from red to light blue (indicator: 5
drops of eriochrome black T TS). Perform a blank determi-
nation. Amount of sulfur (S: 32.07), calculated on the dried
basis, is between 3.0 and 6.0%.

Each mL of 0.02 mol/L barium chloride VS
= 0.6414 mg of S

Loss on drying <2.4/> Not more than 10.0% (0.5¢, in
vacuum, phosphorus (V) oxide, 60°C, 4 hours).

Viscosity <2.53> Weigh accurately about 1.5 g of Dextran
Sulfate Sodium Sulfur 5, calculated on the dried basis, dis-
solve in a solution of sodium chloride (29 in 500) to make
exactly 100 mL, and use this solution as the sample solution.
Perform the test with the sample solution and a solution of
sodium chloride (29 in 500) at 25 + 0.02°C as directed: the
intrinsic viscosity is between 0.030 and 0.040.

Containers and storage Containers—Tight containers.
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Dextran Sulfate Sodium Sulfur 18
FEZPMSCHBIATILF M UL 4418

Dextran Sulfate Sodium Sulfur 18 is a sodium salt
of sulfate ester obtained by sulfation of partial decom-
position products of dextran, which is produced by
fermentation of sucrose with Leuconostoc mesen-
teroides Van Tieghem (Lactobacillaceae).

Description Dextran Sulfate Sodium Sulfur 18 occurs as a
white to light yellowish white powder. It is odorless, and has
a saline taste.

It is freely soluble in water and practically insoluble in
ethanol (95) and in diethyl ether.

It is hygroscopic.

Identification (1) To 10mL of a solution of toluidine
blue (1 in 100,000) add 0.05 mL of a solution of Dextran Sul-
fate Sodium Sulfur 18 (3 in 50) dropwise: a color of the solu-
tion changes from blue to red-purple.

(2) To 1mL of a solution of Dextran Sulfate Sodium
Sulfur 18 (1 in 1500) add 2 mL of anthrone TS: a blue-green
color develops, which turns dark blue-green gradually.
Then, add 1 mL of diluted sulfuric acid (1 in 2) or 1 mL of
acetic acid (100) to this solution: the solution remains dark
blue-green.

(3) A solution of Dextran Sulfate Sodium Sulfur 18 (1 in
100) responds to the Qualitative Tests <1.09> (1) for sodium
salt.

Optical rotation <2.49> [o]¥: +90.0 - +110.0° (calculated
on the dried basis, 1.5 g, water, 25 mL, 100 mm).

pH <2.54> Dissolve 1.0 g of Dextran Sulfate Sodium Sulfur
18 in 20 mL of water: the pH of this solution is between 5.5
and 7.5.

Purity (1) Chloride <7.03>—Perform the test with 0.10 g
of Dextran Sulfate Sodium Sulfer 18. Prepare the control so-
lution with 0.30 mL of 0.01 mol/L hydrochloric acid VS (not
more than 0.106%).

(2) Sulfate <7.14>—Dissolve 0.10 g of Dextran Sulfate
Sodium Sulfur 18 in 6 mL of water, add 0.6 mL of barium
chloride TS, and heat in a water bath for 4 minutes. After
cooling, add 1 mL of dilute hydrochloric acid and water to
make 50 mL, allow to stand for 10 minutes, and observe: the
turbidity of the solution is not more intense than that of the
control solution. Prepare the control solution as follows: to
1.0 mL of 0.005 mol/L sulfuric acid VS add 6 mL of water,
and proceed in the same manner (not more than 0.480%).

(3) Heavy metals <1.07>—Proceed with 1.0 g of Dextran
Sulfate Sodium Sulfur 18 according to Method 2, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Dextran Sulfate Sodium Sulfur 18 according to Method 3,
and perform the test (not more than 2 ppm).

Sulfur content Weigh accurately about 0.5 g of Dextran
Sulfate Sodium Sulfur 18, dissolve in 5 mL of water, add 1.5
mL of hydrochloric acid, and heat in a water bath for 1
hour. After cooling, add water to make exactly 100 mL, and
use this solution as the sample solution. To exactly 10 mL of
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the sample solution add exactly 20 mL of 0.02 mol/L barium
chloride VS, add 5 mL of methanol, and heat in a water bath
for 30 minutes. After cooling, neutralize with sodium hy-
droxide TS, and add 70 mL of water, 10 mL of a solution of
zinc disodium ethylenediamine tetraacetate tetrahydrate (1 in
20), 3 mL of ammonium chloride TS and 7 mL of strong am-
monium water, and titrate <2.50> with 0.02 mol/L disodium
dihydrogen ethylenediamine tetraacetate VS until the color
of the solution changes from red to light blue (indicator: 5
drops of eriochrome black T TS). Perform a blank determi-
nation. Amount of sulfur (S: 32.07), calculated on the dried
basis, is between 15.0 and 20.0%.

Each mL of 0.02 mol/L barium chloride VS
= 0.6414 mg of S

Loss on drying <2.4/> Not more than 10.0% (0.5g, in
vacuum, phosphorus (V) oxide, 60°C, 4 hours).

Viscosity <2.53> Weigh accurately about 1.5 g of Dextran
Sulfate Sodium Sulfur 18, calculated on the dried basis, dis-
solve in a solution of sodium chloride (29 in 500) to make
exactly 100 mL, and use this solution as the sample solution.
Perform the test with the sample solution and a solution of
sodium chloride (29 in 500) at 25 + 0.02°C as directed: the
intrinsic viscosity is between 0.020 and 0.032.

Containers and storage Containers—Tight containers.

Dextrin

FERIY >

Description Dextrin occurs as a white or light yellow,
amorphous powder or granules. It has a slight, characteristic
odor and a sweet taste. It does not irritate the tongue. Dex-
trin is freely soluble in boiling water, soluble in water, and
practically insoluble in ethanol (95) and in diethyl ether.

Identification To 0.1 g of Dextrin add 100 mL of water,
shake, and filter if necessary. To 5 mL of the filtrate add 1
drop of iodine TS: a light red-brown or light red-purple
color develops.

Purity (1) Clarity and color of solution—Take 2.0 g of
Dextrin in a Nessler tube, add 40 mL of water, dissolve by
heating, cool, and add water to make 50 mL: the solution is
colorless or light yellow. It is clear, and even if turbid, the
turbidity is not more than that of the following control solu-
tion.

Control solution: To 1.0 mL of 0.005 mol/L sulfuric acid
VS add 1 mL of dilute hydrochloric acid, 46 mL of water
and 2mL of barium chloride TS, allow to stand for 10
minutes, and shake before use.

(2) Acidity—To 1.0 g of Dextrin add 5 mL of water, dis-
solve by heating, cool, and add 1 drop of phenolphthalein
TS and 0.50 mL of 0.1 mol/L sodium hydroxide VS: a red
color develops.

(3) Chloride <1.03>—To 2.0 g of Dextrin add 80 mL of
water, dissolve by heating, cool, add water to make 100 mL,
and filter. Take 40 mL of the filtrate, and add 6 mL of dilute
nitric acid and water to make 50 mL. Perform the test using
this solution as the test solution. Prepare the control solution
with 0.30 mL of 0.01 mol/L hydrochloric acid VS (not more
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than 0.013%).

(4) Sulfate <1.14>—To 45 mL of the filtrate obtained in
(3) add 1 mL of dilute hydrochloric acid and water to make
50 mL, and perform the test using this solution as the test so-
lution. Prepare the control solution with 0.35 mL of 0.005
mol/L sulfuric acid VS (not more than 0.019%).

(5) Oxalate—To 1.0 g of Dextrin add 20 mL of water,
dissolve by heating, cool, add 1 mL of acetic acid (31), and
filter. To 5 mL of the filtrate add 5 drops of calcium chloride
TS: no turbidity is produced immediately.

(6) Calcium—To a 5-mL portion of the filtrate obtained
in (5) add 5 drops of ammonium oxalate TS: no turbidity is
immediately produced.

(7) Heavy metals <I1.07>—Proceed with 0.5 g of Dextrin
according to Method 2, and perform the test. Prepare the
control solution with 2.5 mL of Standard Lead Solution (not
more than 50 ppm).

Loss on drying <2.41> Not more than 10% (0.5 g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.5% (0.5 g).

Containers and storage Containers—Well-closed contain-
ers.

Dextromethorphan Hydrobromide
Hydrate

FEZ O X MILT 7 > RIEKERRE KT

-

F

* HBr « H0

HsC—O

CsH,sNO.HBr.H,0: 370.32
(95,138,148)-3-Methoxy-17-methylmorphinan
monohydrobromide monohydrate

[6700-34-1]

Dextromethorphan Hydrobromide Hydrate con-
tains not less than 98.0% of dextromethorphan
hydrobromide (CgH,sNO.HBr: 352.31), calculated on
the anhydrous basis.

Description Dextromethorphan Hydrobromide Hydrate
occurs as white crystals or crystalline powder.
It is very soluble in methanol, freely soluble in ethanol (95)
and in acetic acid (100), and sparingly soluble in water.
Melting point: about 126°C (Insert the capillary tube into
the bath preheated to 116°C, and continue the heating so
that the temperature rises at a rate of about 3°C per minute.)

Identification (1) Determine the absorption spectrum of a
solution of Dextromethorphan Hydrobromide Hydrate (1 in
10,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of Dex-
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tromethorphan Hydrobromide Hydrate as directed in the
potassium bromide disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

3) To 50mL of a solution of Dextromethorphan
Hydrobromide Hydrate (1 in 100) add 2 drops of phenol-
phalein TS and sodium hydroxide TS until a red color de-
velops. Add 50 mL of chloroform, shake, and add 5 mL of
dilute nitric acid to 40 mL of the water layer. This solution
responds to the Qualitative Tests <7.09> for bromide.

Optical rotation <2.49> [a]¥: +26 - +30° (0.34 g, calcu-
lated on the anhydrous basis, water, 20 mL, 100 mm).

pH <2.54> Dissolve 1.0g of Dextromethorphan
Hydrobromide Hydrate in 100 mL of water: the pH of this
solution is between 5.2 and 6.5.

Purity (1) Clarity and color of solution—Dissolve 0.20 g
of Dextromethorphan Hydrobromide Hydrate in 20 mL of
water: the solution is clear and colorless.

(2) N, N-dimethylaniline—To 0.50 g of Dextromethor-
phan Hydrobromide Hydrate add 20 mL of water, and dis-
solve by heating on a water bath. After cooling, add 2 mL of
dilute acetic acid, 1 mL of sodium nitrite TS and water to
make 25 mL: the solution has no more color than the follow-
ing control solution.

Control solution: Dissolve 0.10 g of N, N-dimethylaniline
in 400 mL of water by warming on a water bath, cool, and
add water to make 500 mL. Pipet 5 mL of this solution, and
add water to make 200 mL. To 1.0 mL of this solution add 2
mL of dilute acetic acid, 1 mL of sodium nitrite TS and
water to make 25 mL.

(3) Heavy metals <1.07>—Proceed with 1.0 g of Dex-
tromethorphan Hydrobromide Hydrate according to
Method 4, and perform the test. Prepare the control solution
with 2.0 mL of Standard Lead Solution (not more than 20
ppm).

(4) Phenolic compounds—Dissolve 5mg of Dextro-
methorphan Hydrobromide Hydrate in 1 drop of dilute hy-
drochloric acid and 1 mL of water, add 2 drops of iron (III)
chloride TS and 2 drops of potassium hexacyanoferrate (I1I)
TS, shake, and allow to stand for 15 minutes: no blue-green
color develops.

(5) Related substances—Dissolve 0.25g of Dextro-
methorphan Hydrobromide Hydrate in 10 mL of methanol,
and use this solution as the sample solution. Pipet 1 mL of
the sample solution, add methanol to make exactly 200 mL,
and use this solution as the standard solution. Perform the
test with these solutions as directed under Thin-layer Chro-
matography <2.03>. Spot 5 uLL each of the sample solution
and standard solution on a plate of silica gel for thin-layer
chromatography. Develop the plate with a mixture of tolu-
ene, ethyl acetate, methanol, dichloromethane and 13.5
mol/L ammonia TS (55:20:13:10:2) to a distance of about 15
cm, and air-dry the plate. Spray evenly bismuth potassium
iodide TS on the plate, and then spray evenly hydrogen
peroxide TS on the plate: the spots other than the principal
spot from the sample solution are not more intense than the
spot from the standard solution.

Water <2.48> 4.0-5.5% (0.2 g, volumetric titration, back
titration).
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Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.5 g of Dextromethorphan
Hydrobromide Hydrate, dissolve in 10 mL of acetic acid
(100) and add 40 mL of acetic anhydride. Titrate <2.50> with
0.1 mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination, and make any necessary correc-
tion.

Each mL of 0.1 mol/L perchloric acid VS
= 35.23 mg of ClgHZSNO.HBr

Containers and storage Containers—Well-closed contain-
ers.

Diastase
STRY—F¥

Diastase is an enzyme drug mainly prepared from
malt.

It has amylolytic activity.

It contains not less than 440 starch saccharifying
activity units per g.

It is usually diluted with suitable diluents.

Description Diastase occurs as a light yellow to light brown
powder.
It is hygroscopic.

Purity Rancidity—Diastase has no unpleasant or rancid
odor, and has no unpleasant or rancid taste.

Loss on drying <2.41> Not more than 4.0% (1 g, 105°C,
5 hours).

Assay (i) Substrate solution—Use potato starch TS for
amylolytic activity test.
(ii) Sample solution—Weigh accurately about 0.1 g of
Diastase, and dissolve in water to make exactly 100 mL.
(iii) Procedure—Proceed as directed in 1.1. Measure-
ment of starch saccharifying activity of 1. Assay for starch
digestive activity under Digestion Test <4.03>.

Containers and storage Containers—Tight containers.
Storage—Not exceeding 30°C.

Diastase and Sodium Bicarbonate
Powder

CTRY—¥ -EEW

Method of preparation

Diastase 200 g
Sodium Bicarbonate 300 g
Precipitated Calcium Carbonate 400 g
Magnesium Oxide 100 g

To make 1000 g

Prepare before use as directed under Powders, with the
above ingredients.

Description Diastase and Sodium Bicarbonate Powder oc-
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curs as a light yellow powder. It has a characteristic, salty
taste.

Containers and storage Containers—Well-closed contain-
ers.

Compound Diastase and Sodium
Bicarbonate Powder

‘AT RY—¥ EEH

Method of preparation

Diastase 200 g
Sodium Bicarbonate 600 g
Magnesium Oxide 150 g
Powdered Gentian 50g

To make 1000 g

Prepare before use as directed under Powders, with the
above ingredients.

Description Compound Diastase and Sodium Bicarbonate
Powder occurs as a slightly brownish, light yellow powder. It
has a characteristic odor and a bitter taste.

Containers and storage Containers—Well-closed contain-
ers.

Diazepam

CT7ENL

C¢H3CIN,O: 284.74
7-Chloro-1-methyl-5-phenyl-1,3-dihydro-2H-1,4-
benzodiazepin-2-one

[439-14-5]

Diazepam, when dried, contains not less than 98.0%
of C16H13C1N20.

Description Diazepam occurs as a white to light yellow,
crystalline powder. It is odorless, and has a slightly bitter
taste.

It is freely soluble in acetone, soluble in acetic anhydride
and in ethanol (95), sparingly soluble in diethyl ether,
slightly soluble in ethanol (99.5), and practically insoluble in
water.

Identification (1) Dissolve 10 mg of Diazepam in 3 mL of
sulfuric acid, and observe under ultraviolet light (main wave-
length: 365 nm): the solution shows a yellow-green fluores-
cence.

(2) Dissolve 2 mg of Diazepam in 200 mL of a solution
of sulfuric acid in ethanol (99.5) (3 in 1000). Determine the
absorption spectrum of the solution as directed under Ultra-
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violet-visible Spectrophotometry <2.24>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of Dia-
zepam, previously dried, as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

(4) Perform the test with Diazepam as directed under
Flame Coloration Test <1.04> (2): a blue to blue-green color
appears.

Melting point <2.60> 130 - 134°C

Purity (1) Clarity of solution—Dissolve 0.10 g of Diaze-
pam in 20 mL of ethanol (95): the solution is clear.

(2) Chloride <1.03>—To 1.0 g of Diazepam add 50 mL of
water, allow to stand for 1 hour, with occasional shaking,
and filter. To 25 mL of the filtrate add 6 mL of dilute nitric
acid and water to make 50 mL. Perform the test using this
solution as the test solution. Prepare the control solution
with 0.20 mL of 0.01 mol/L hydrochloric acid VS (not more
than 0.014%).

(3) Heavy metals <1.07>—Proceed with 1.0 g of Diaze-
pam according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 20 ppm).

(4) Related substances—Dissolve 1.0 g of Diazepam in
10 mL of acetone, and use this solution as the sample solu-
tion. Pipept 1 mL of the sample solution, and add acetone to
make exactly 100 mL. Pipet 1 mL of this solution, add ace-
tone to make exactly 10 mL, and use this solution as the
standard solution. Perform the test with these solutions as
directed under Thin-layer Chromatography <2.03>. Spot 5
uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of ethyl
acetate and hexane (1:1) to a distance of about 12 cm, and
air-dry the plate. Examine under ultraviolet light (main
wavelength: 254 nm): the spots other than the principal spot
from the sample solution are not more intense than the spot
from the standard solution.

Loss on drying <2.41> Not more than 0.5% (1g, 105°C,
2 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.6 g of Diazepam, previ-
ously dried, dissolve in 60 mL of acetic anhydride, and
titrate <2.50> with 0.1 mol/L perchloric acid VS (potentio-
metric titration). Perform a blank determination, and make
any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 28.47 mg of C16H13C1N20

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Diazepam Tablets
CTENLEE

Diazepam Tablets contain not less than 95.0% and
not more than 105.0% of the labeled amount of dia-
zepam (C,cH3CIN,O: 284.74).

Method of preparation Prepare as directed under Tablets,
with Diazepam.

Identification To a portion of the powdered Diazepam
Tablets, equivalent to 50 mg of Diazepam according to the
labeled amount, add 50 mL of acetone, shake, and filter.
Evaporate 1 mL of the filtrate on a water bath to dryness,
and dissolve the residue with 100 mL of a solution of sulfuric
acid in ethanol (99.5) (3 in 1000). Determine the absorption
spectrum of this solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>: it exhibits maxima be-
tween 240 nm and 244 nm, between 283 nm and 287 nm, and
between 360 nm and 370 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Diazepam Tablets add 5 mL of water, and
disintegrate the tablet by shaking. Then add 30 mL of meth-
anol, shake for 10 minutes, add methanol to make exactly 50
mL, and centrifuge. Pipet V' mL of the supernatant liquid,
equivalent to 0.4 mg of diazepam (C,sH;3CIN,O), add ex-
actly 5 mL of the internal standard solution, then add meth-
anol to make 20 mL, and use this solution as the sample so-
lution. Separately, weigh accurately about 20 mg of diazep-
am for assay, previously dried at 105°C for 2 hours, and dis-
solve in methanol to make exactly 100 mL. Pipet 2 mL of
this solution, add exactly 5 mL of the internal standard solu-
tion and add methanol to make 20 mL, and use this solution
as the standard solution. Perform the test with 10 uL each of
the sample solution and standard solution as directed under
Liquid Chromatography <2.0I> under the following condi-
tions, and calculate the ratios, Qr and Qs, of the peak area
of diazepam to that of the internal standard.

Amount (mg) of diazepam (C,;sH;3CIN,O)
=MS X QT/QS X 1/V

Ms: Amount (mg) of diazepam for assay

Internal standard solution—A solution of ethyl parahy-
droxybenzoate in methanol (1 in 25,000).
Operating conditions—

Proceed as directed in the operating conditions in the
Assay.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and diazepam are eluted in this
order with the resolution between these peaks being not less
than 6.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of diazepam to that of the internal standard is
not more than 1.0%.
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Dissolution Being specified separately.

Assay Weigh accurately the mass of not less than 20
Diazepam Tablets, and powder. Weigh accurately a portion
of the powder, equivalent to about 50 mg of diazepam
(CisH3CIN,0), add 10 mL of water, shake, then add 60 mL
of methanol, shake for 10 minutes, add methanol to make
exactly 100 mL, and centrifuge. Pipet 5 mL of the superna-
tant liquid, add exactly 5 mL of the internal standard solu-
tion, then add methanol to make 100 mL, and use this solu-
tion as the sample solution. Separately, weigh accurately
about 50 mg of diazepam for assay, previously dried at
105°C for 2 hours, and dissolve in 10 mL of water and add
methanol to make exactly 100 mL. Pipet 5 mL of this solu-
tion, add exactly 5 mL of the internal standard solution and
add methanol to make 100 mL, and use this solution as the
standard solution. Perform the test with 10 uL each of the
sample solution and standard solution as directed under
Liquid Chromatography <2.01> according to the following
conditions, and calculate the ratios, Qr and Qs, of the peak
area of diazepam to that of the internal standard.

Amount (mg) of diazepam (C;sH;3CIN,O)
= Ms X Qr/Qs

Ms: Amount (mg) of diazepam for assay

Internal standard solution—A solution of ethyl parahy-
droxybenzoate in methanol (1 in 5000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4 mm in inside diameter
and 15 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of methanol and water (13:7).

Flow rate: Adjust the flow rate so that the retention time
of diazepam is about 10 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and diazepam are eluted in this
order with the resolution between these peaks being not
more than 6.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of diazepam to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.
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Dibekacin Sulfate

TRBDT RS

[o]
H * xHSO4

C18H37N508.XH2804
3-Amino-3-deoxy-a-D-glucopyranosyl-(1—6)-[2,6-
diamino-2,3,4,6-tetradeoxy-a-D-erythro-hexopyranosyl-
(1—4)]-2-deoxy-D-streptamine sulfate

[58580-55-5]

Dibekacin Sulfate is the sulfate of a derivative of
bekanamycin.

It contains not less than 640 ug (potency) and not
more than 740 ug (potency) per mg, calculated on the
dried basis. The potency of Dibekacin Sulfate is ex-
pressed as mass (potency) of dibekacin (C;sH3;N;5Oq:
451.52).

Description Dibekacin Sulfate occurs as a white to yellow-
ish white powder.

It is very soluble in water, and practically insoluble in
ethanol (99.5).

Identification (1) Dissolve 20 mg each of Dibekacin Sul-
fate and Dibekacin Sulfate RS in 1 mL of water, and use
these solutions as the sample solution and the standard solu-
tion. Perform the test with these solutions as directed under
Thin-layer Chromatography <2.03>. Spot 5 uL. each of the
sample solution and standard solution on a plate of silica gel
for thin-layer chromatography. Develop the plate with a
mixture of ammonia solution (28) and methanol (1:1) to a
distance of about 10 cm, and air-dry the plate. Spray evenly
0.2% ninhydrin-water saturated 1-butanol TS, and heat at
100°C for 10 minutes: the principal spots obtained from the
sample solution and standard solution show a purple-brown
color and the same Rf value.

(2) To 5mL of a solution of Dibekacin Sulfate (1 in 50)
add 1 drop of barium chloride TS: a white precipitate is pro-
duced.

Optical rotation <2.49> [a]®: +96 - +106° (0.25 g calcu-
lated on the dried basis, water, 25 mL, 100 mm).

pH <2.54> The pH of a solution obtained by dissolving
1.0 g of Dibekacin Sulfate in 20 mL of water is between 6.0
and 8.0.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Dibekacin Sulfate in 10 mL of water: the solution is clear
and colorless to pale yellow.

(2) Heavy metals <1.07>—Proceed with 1.0 g of Dibeka-
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cin Sulfate according to Method 1, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

Loss on drying <2.4I> Not more than 5.0% (1 g, reduced
pressure not exceeding 0.67 kPa, 60°C, 3 hours).

Assay Perform the test according to the Cylinder-plate
method as directed under Microbial Assay for Antibiotics
<4.02> according to the following conditions.

(i) Test organism—DBacillus subtilis ATCC 6633

(ii) Culture medium—Use the medium i in 1) Medium
for test organism [5] under (1) Agar media for seed and base
layer having pH 6.5 to 6.6 after sterilization.

(iii) Standard solutions—Weigh accurately an amount of
Dibekacin Sulfate RS, previously dried, equivalent to about
20 mg (potency), dissolve in diluted phosphate buffer solu-
tion, pH 6.0 (1 in 2) to make exactly 50 mL, and use this so-
lution as the standard stock solution. Keep the standard
stock solution at 5 to 15°C and use within 30 days. Take
exactly a suitable amount of the standard stock solution be-
fore use, add 0.1 mol/L phosphate buffer solution, pH 8.0
to make solutions so that each mL contains 20 ug (potency)
and 5 ug (potency), and use these solutions as the high con-
centration standard solution and the low concentration
standard solution, respectively.

(iv) Sample solutions—Weigh accurately an amount of
Dibekacin Sulfate, equivalent to about 20 mg (potency), and
dissolve in water to make exactly 50 mL. Take exactly a suit-
able amount of this solution, add 0.1 mol/L phosphate
buffer solution, pH 8.0 to make solutions so that each mL
contains 20 ug (potency) and 5 ug (potency), and use these
solutions as the high concentration sample solution and the
low concentration sample solution, respectively.

Containers and storage Containers—Tight containers.

Dibekacin Sulfate Ophthalmic
Solution

RN CTRERE RERR

Dibekacin Sulfate Ophthalmic Solution is an aque-
ous ophthalmic preparations.

It contains not less than 90.0% and not more
than 110.0% of the labeled potency of dibekacin
(C18H37N508: 45152).

Method of preparation Prepare as directed under Ophthal-
mic Preparations, with Dibekacin Sulfate.

Description Dibekacin Sulfate Ophthalmic Solution is a
clear, colorless liquid.

Identification To a volume of Dibekacin Sulfate Ophthal-
mic Solution add water so that each mL contains about 2.5
mg (potency) of Dibekacin Sulfate according to the labeled
amount, and use this solution as the sample solution. Sepa-
rately, dissolve an amount of Dibekacin Sulfate RS, equiva-
lent to 5 mg (potency), in 2 mL of water, and use this solu-
tion as the standard solution. Perform the test with these
solutions as directed under Thin-layer Chromatography
<2.03>. Spot 10 uL each of the sample solution and standard

Official Monographs / Dibucaine Hydrochloride 709

solution on a plate of silica gel for thin-layer chromatogra-
phy. Proceed as directed in the Identification (1) under
Dibekacin Sulfate.

pH <2.54> 6.5-17.5
Foreign insoluble matter <6./1> It meets the requirement.

Insoluble particulate matter <6.08> It meets the require-
ment.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Perform the test according to the Cylinder-plate
method as directed under Microbial Assay for Antibiotics
<4.02> according to the following conditions.

(i) Test organism, culture medium and standard solu-
tions—Proceed as directed in the Assay under Dibekacin
Sulfate.

(ii) Sample solutions—Pipet a volume of Dibekacin Sul-
fate Ophthalmic Solution, equivalent to about 12 mg (po-
tency), and add water to make exactly 30 mL. Pipet a suita-
ble volume of this solution, add 0.1 mol/L phosphate buffer
solution, pH 8.0, to make solutions so that each mL contains
20 ug (potency) and 5 ug (potency), and use these solutions
as the high concentration sample solution and the low con-
centration sample solution, respectively.

Containers and storage Containers—Tight containers.

Dibucaine Hydrochloride
Cinchocaine Hydrochloride
ST hA AEREE

N\ O\/\/CHQ
o '/CHB *HCI

o N/\/N\/CH3
H

CH,9N;0,.HCI: 379.92
2-Butyloxy-N-(2-diethylaminoethyl)-4-
quinolinecarboxamide monohydrochloride
[61-12-1]

Dibucaine Hydrochloride, when dried, contains not
less than 980% of C20H29N302.HC1.

Description Dibucaine Hydrochloride occurs as white crys-
tals or crystalline powder.

It is very soluble in water, in ethanol (95) and in acetic acid
(100), freely soluble in acetic anhydride, and practically in-
soluble in diethyl ether.

It is hygroscopic.

Identification (1) Determine the absorption spectrum of a
solution of Dibucaine Hydrochloride in 1 mol/L hydrochlo-
ric acid TS (1 in 100,000) as directed under Ultraviolet-
visible Spectrophotometry <2.24>, and compare the spectrum
with the Reference Spectrum: both spectra exhibit similar in-
tensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Dibucaine Hydrochloride, previously dried, as directed in
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the potassium bromide disk method under Infrared Spectro-
photometry <2.25>, and compare the spectrum with the Ref-
erence Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

(3) A solution of Dibucaine Hydrochloride (1 in 10)
responds to the Qualitative Tests <7.09> for chloride.

pH <2.54> Dissolve 1.0 g of Dibucaine Hydrochloride in 50
mL of water: the pH of this solution is between 5.0 and 6.0.

Melting point <2.60> 95 -100°C Charge Dibucaine Hy-
drochloride into a capillary tube for melting point determi-
nation, and dry in vacuum over phosphorus (V) oxide at
80°C for 5 hours. Seal immediately the open end of the tube,
and determine the melting point.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Dibucaine Hydrochloride in 20 mL of water: the solution
is clear and colorless. Determine the absorbance of this solu-
tion at 430 nm as directed under Ultraviolet-visible Spectro-
photometry <2.24>, using water as the blank: it is not more
than 0.03.

(2) Sulfate <I.14>—Perform the test with 0.30g of
Dibucaine Hydrochloride. Prepare the control solution with
0.35 mL of 0.005 mol/L sulfuric acid VS (not more than
0.056%).

(3) Heavy metals <1.07>—Proceed with 1.0g of
Dibucaine Hydrochloride according to Method 1, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(4) Related substances—Dissolve 0.20 g of Dibucaine
Hydrochloride in 5 mL of ethanol (95), and use this solution
as the sample solution. Pipet 1 mL of the sample solution,
add ethanol (95) to make exactly 20 mL, then pipet 2 mL of
this solution, add ethanol (95) to make exactly 20 mL, and
use this solution as the standard solution. Perform the test
with these solutions as directed under Thin-layer Chroma-
tography <2.03>. Spot 5 uL each of the sample solution and
standard solution on a plate of silica gel for thin-layer chro-
matography. Develop the plate with a mixture of ethyl ace-
tate, water and acetic acid (100) (3:1:1) to a distance of
about 10 cm, and air-dry the plate. Examine under ultravio-
let (main wavelength: 254 nm): the spots other than the prin-
cipal spot from the sample solution are not more intense
than the spot from the standard solution.

Loss on drying <2.41> Not more than 2.0% (1 g, in vacu-
um, phosphorus (V) oxide, 80°C, 5 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.3 g of Dibucaine Hydro-
chloride, previously dried, dissolve in 50 mL of a mixture of
acetic anhydride and acetic acid (100) (7:3), and titrate <2.50>
with 0.1 mol/L perchloric acid VS (potentiometric titration).
Perform a blank determination, and make any necessary
correction.

Each mL of 0.1 mol/L perchloric acid VS
= 19.00 mg of C20H29N302.HC1

Containers and storage Containers—Tight containers.
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Diclofenac Sodium
son7zFF UYL

@Ccozm
NH

cl Cl

C14H10C12NN3.02: 318.13
Monosodium 2-(2,6-dichlorophenylamino)phenylacetate
[15307-79-6]

Diclofenac Sodium, when dried, contains not less
than 985% of C14H10C12NN302.

Description Diclofenac Sodium occurs as white to pale yel-
lowish white crystals or crystalline powder.

It is freely soluble in methanol and in ethanol (95), spar-
ingly soluble in water and in acetic acid (100), and practically
insoluble in diethyl ether.

It is hygroscopic.

Identification (1) To 1 mL of a solution of Diclofenac
Sodium in methanol (1 in 250) add 1 mL of nitric acid: a
dark red color develops.

(2) Perform the test with 5 mg of Diclofenac Sodium as
directed under Flame Coloration Test <1.04> (2): a light
green color appears.

(3) Determine the infrared absorption spectrum of
Diclofenac Sodium, previously dried, as directed in the po-
tassium bromide disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

(4) A solution of Diclofenac Sodium (1 in 100) responds
to the Qualitative Tests <1.09> for sodium salt.

Purity (1) Heavy metals </.07>—Proceed with 2.0 g of
Diclofenac Sodium according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 10 ppm).

(2) Arsenic <I.11>—Prepare the test solution with 1.0 g
of Diclofenac Sodium according to Method 3, and perform
the test (not more than 2 ppm).

(3) Related substances—Dissolve 0.05 g of Diclofenac
Sodium in 50 mL of the mobile phase, and use this solution
as the sample solution. Pipet 2 mL of the sample solution,
and add the mobile phase to make exactly 50 mL. Pipet 5
mL of this solution, add the mobile phase to make exactly
100 mL, and use this solution as the standard solution. Per-
form the test with exactly 20 uL each of these solutions as
directed under Liquid Chromatography <2.0I> according to
the following conditions. Determine each peak area of these
solutions by the automatic integration method: the area of
each peak other than the peak of diclofenac obtained from
the sample solution is not larger than the peak area of the
standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 240 nm).

Column: A stainless steel column 4.6 mm in inside diame-
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ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (7 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of methanol and diluted acetic
acid (100) (3 in 2500) (4:3).

Flow rate: Adjust the flow rate so that the retention time
of diclofenac is about 20 minutes.

Time span of measurement: About twice as long as the
retention time of diclofenac beginning after the solvent peak.
System suitability—

System performance: Dissolve 35 mg of ethyl parahy-
droxybenzoate and 0.05 g of propyl parahydroxybenzoate in
100 mL of the mobile phase. To 1 mL of this solution add
the mobile phase to make 50 mL. When the procedure is run
with 20 uL of this solution under the above operating condi-
tions, ethyl parahydroxybenzoate and propyl parahydroxy-
benzoate are eluted in this order with the resolution between
these peaks being not less than 5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
areas of diclofenac is not more than 2.0%.

Loss on drying <2.41> Not more than 0.5% (1 g, 105°C,
3 hours).

Assay Weigh accurately about 0.5 g of Diclofenac Sodium,
previously dried, dissolve with 40 mL of water in a separa-
tor, add 2 mL of dilute hydrochloric acid, and extract the
precipitate formed with 50 mL of chloroform. Extract again
with two 20-mL portions of chloroform, and filter the ex-
tract each time through a pledget of absorbent cotton
moistened with chloroform. Wash the tip of the separator
and the absorbent cotton with 15 mL of chloroform, com-
bine the washing with the extracts, add 10 mL of a solution
of 1 mol/L hydrochloric acid TS in ethanol (99.5) (1 in 100),
and titrate <2.50> with 0.1 mol/L potassium hydroxide-
ethanol VS from the first equivalent point to the second
equivalent point (potentiometric titration).

Each mL of 0.1 mol/L potassium hydroxide-ethanol VS
= 31.81 mg of C14H10C12NN302

Containers and storage Containers—Tight containers.

Diclofenamide
Dichlorphenamide

2787z F 3k
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C6H6C12N20482: 305.16
4,5-Dichlorobenzene-1,3-disulfonamide
[120-97-8]

Diclofenamide, when dried, contains not less than
980% of C6H6C12N204SZ.
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Description Diclofenamide occurs as a white, crystalline
powder.

It is very soluble in N, N-dimethylformamide, soluble in
ethanol (95), and very slightly soluble in water.

It dissolves in sodium hydroxide TS.

Identification (1) Dissolve 0.01 g of Diclofenamide in 100
mL of 0.01 mol/L sodium hydroxide TS. To 10 mL of the
solution add 0.1 mL of hydrochloric acid. Determine the
absorption spectrum of the solution as directed under Ultra-
violet-visible Spectrophotometry <2.24>, and compare the
spectrum with the Reference Spectrum or the spectrum of a
solution of Diclofenamide RS prepared in the same manner
as the sample solution: both spectra exhibit similar intensi-
ties of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of Diclo-
fenamide, as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum or the spectrum of
Diclofenamide RS: both spectra exhibit similar intensities of
absorption at the same wave numbers.

Melting point <2.60> 237 - 240°C

Purity (1) Chloride <1.03>—Dissolve 0.10 g of Diclofena-
mide in 10 mL of N,N-dimethylformamide, and add 6 mL
of dilute nitric acid and water to make 50 mL. Perform the
test using this solution as the test solution. Prepare the con-
trol solution as follows: to 0.45 mL of 0.01 mol/L hydro-
chloric acid VS add 10 mL of N,N-dimethylformamide,
6 mL of dilute nitric acid and water to make 50 mL (not
more than 0.160%).

(2) Selenium—To 0.10 g of Diclofenamide add 0.5 mL
of a mixture of perchloric acid and sulfuric acid (1:1) and 2
mL of nitric acid, and heat on a water bath until no more
brown gas evolves and the solution becomes to be a light yel-
low clear solution. After cooling, add 4 mL of nitric acid to
this solution, then add water to make exactly 50 mL, and use
this solution as the sample solution. Separately, pipet 3 mL
of Standard Selenium Solution, add 0.5 mL of a mixture of
perchloric acid and sulfuric acid (1:1) and 6 mL of nitric
acid, then add water to make exactly 50 mL, and use this so-
lution as the standard solution. Perform the test with the
sample solution and standard solution as directed under
Atomic Absorption Spectrophotometry <2.23> according to
the following conditions, and determine constant absor-
bances, At and Ag, obtained on a recorder after rapid in-
creasing of the absorption: At is smaller than Ag (not more
than 30 ppm).

Perform the test by using a hydride generating system and
a thermal absorption cell.

Lamp: An selenium hollow cathode lamp.

Wavelength: 196.0 nm.

Temperature of sample atomizer: When an electric fur-
nace is used, about 1000°C.

Carrier gas: Nitrogen or Argon.

(3) Heavy metals <1.07>—Proceed with 2.0 g of Diclo-
fenamide according to Method 2, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 10 ppm).

(4) Related substances—Dissolve 0.10 g of Diclofena-
mide in 50 mL of the mobile phase, and use this solution as
the sample solution. Pipet 2 mL of the sample solution, add
the mobile phase to make exactly 100 mL, and use this solu-
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tion as the standard solution. Perform the test with exactly
10 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and determine each peak area by
the automatic integration method: the total area of the peaks
other than the peak of diclofenamide obtained from the
sample solution is not larger than the peak area of diclofena-
mide from the standard solution.

Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 5 times as long as the
retention time of diclofenamide.

System suitability—

Test for required detection: To exactly 5 mL of the stand-
ard solution add the mobile phase to make exactly 100 mL.
Confirm that the peak area of diclofenamide obtained from
10 uLL of this solution is equivalent to 3.5 to 6.5% of that
from 10 uL of the standard solution.

System performance: Proceed as directed in the system
suitability in the Assay.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of diclofenamide is not more than 1.0%.

Loss on drying <2.4/> Not more than 1.0% (1 g, in vacuum
at a pressure not exceeding 0.67 kPa, 100°C, 5 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 50 mg each of Diclofena-
mide and Diclofenamide RS, previously dried, and dissolve
each in 30 mL of the mobile phase. To each add exactly 10
mL of the internal standard solution and the mobile phase to
make 50 mL, and use these solutions as the sample solution
and the standard solution. Perform the test with 10 uL each
of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions, and calculate the ratios, Qr and Qs, of
the peak area of diclofenamide to that of the internal stand-
ard, respectively.

Amount (mg) of C6H6C12N204SZ = Ms X QT/QS
Ms: Amount (mg) of Diclofenamide RS

Internal standard solution—A solution of butyl parahydroxy
benzoate in the mobile phase (3 in 5000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 280 nm).

Column: A stainless steel column 4 mm in inside diameter
and 30 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (10 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of sodium phosphate TS and
acetonitrile (1:1).

Flow rate: Adjust the flow rate so that the retention time
of diclofenamide is about 7 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, diclofenamide and the internal standard are eluted in
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this order with the resolution between these peaks being not
less than 9.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of diclofenamide to that of the internal
standard is not more than 1.0%.

Containers and storage Containers—Tight containers.

Diclofenamide Tablets
Dichlorphenamide Tablets
07 x7F 3 ke

Diclofenamide Tablets contain not less than 92.0%
and not more than 108.0% of the labeled amount of
diclofenamide (C6H6C12N204SZZ 30516)

Method of preparation Prepare as directed under Tablets,
with Diclofenamide.

Identification To a quantity of powdered Diclofenamide
Tablets, equivalent to 0.2 g of Diclofenamide according to
the labeled amount, add 20 mL of methanol, shake, and
filter. Evaporate the filtrate on a water bath to dryness, and
dissolve 0.01 g of the residue in 100 mL of 0.01 mol/L so-
dium hydroxide TS. To 10 mL of this solution add 0.1 mL of
hydrochloric acid TS, and determine the absorption spec-
trum of this solution as directed under Ultraviolet-visible
Spectrophotometry <2.24>: it exhibits maxima between 284
nm and 288 nm, and between 293 nm and 297 nm.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 60 minutes of Diclofenamide Tablets is not less than 70%.

Start the test with 1 tablet of Diclofenamide Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.8 um. Discard the first
10 mL of the filtrate, pipet ¥ mL of the subsequent filtrate,
add water to make exactly V' mL so that each mL contains
about 56 ug of diclofenamide (C4HzCI,N,0,S,) according to
the labeled amount, and use this solution as the sample solu-
tion. Separately, weigh accurately about 55 mg of Diclofena-
mide RS, previously dried under reduced pressure not
exceeding 0.67 kPa at 100°C for 5 hours, dissolve in 10 mL
of ethanol (95), and add water to make exactly 100 mL.
Pipet 10 mL of this solution, add water to make exactly 100
mL, and use this solution as the standard solution. Deter-
mine the absorbances, At and Ag, of the sample solution
and standard solution at 285 nm as directed under Ultravio-
let-visible Spectrophotometry <2.24>, using water as the
blank.

Dissolution rate (%) with respect to the labeled amount
of diclofenamide (C6H6C12N204SZ)
= Ms X AT/AS X 1/C X 90

Ms: Amount (mg) of Diclofenamide RS
C: Labeled amount (mg) of
(C6H5C12N20482) in 1 tablet.

diclofenamide
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Assay Weigh accurately, and powder not less than 20
tablets of Diclofenamide Tablets. Weigh accurately a por-
tion of the powder, equivalent to about 50 mg of diclofena-
mide (C¢H¢CLLN,0,4S,), add exactly 25 mL of the mobile
phase, shake for 15 minutes, and centrifuge. Pipet 10 mL of
the supernatant liquid, add exactly 4 mL of the internal
standard solution and the mobile phase to make 20 mL, and
use this solution as the sample solution. Separately, weigh
accurately about 50 mg of Diclofenamide RS, previously
dried at 100°C in vacuum at a pressure not exceeding 0.67
kPa for 5 hours, dissolve in 30 mL of the mobile phase, add
exactly 10 mL of the internal standard solution and the
mobile phase to make 50 mL, and use this solution as the
standard solution. Proceed as directed in the Assay under
Diclofenamide.

Amount (mg) of diclofenamide (C¢HsCl,N,0,S,)
= Ms X Qr/Qs

Ms: Amount (mg) of Diclofenamide RS

Internal standard solution—A solution of butyl parahy-
droxybenzoate in the mobile phase (3 in 5000).

Containers and storage Containers—Well-closed contain-
ers.

Dicloxacillin Sodium Hydrate
A DA o Wy FN, &l

1 ,CONa

H
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C19H16C12N3N3.O5S.H202 510.32

Monosodium (2S,5R,6R)-6-{[3-(2,6-dichlorophenyl)-5-
methylisoxazole-4-carbonyl]amino}-3,3-dimethyl-7-oxo0-4-
thia-1-azabicyclo[3.2.0]heptane-2-carboxylate
monohydrate

[13412-64-1]

Dicloxacillin Sodium Hydrate contains not less than
910 ug (potency) and not more than 1020 ug (potency)
per mg, calculated on the anhydrous basis. The po-
tency of Dicloxacillin Sodium Hydrate is expressed as
mass (potency) of dicroxacillin (C;oH;;Cl,N;O;sS:
470.33).

Description Dicloxacillin Sodium Hydrate occurs as a
white to light yellowish white crystalline powder.

It is freely soluble in water and in methanol, and soluble in
ethanol (95).

Identification (1) Determine the absorption spectrum of a
solution of Dicloxacillin Sodium Hydrate (1 in 2500) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum or
the spectrum of a solution of Dicloxacillin Sodium RS pre-
pared in the same manner as the sample solution: both spec-
tra exhibit similar intensities of absorption at the same wave-
lengths.

(2) Determine the infrared absorption spectrum of
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Dicloxacillin Sodium Hydrate as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum or the spectrum of Dicloxacillin Sodium RS: both spec-
tra exhibit similar intensities of absorption at the same wave
numbers.

(3) Dicloxacillin Sodium Hydrate responds to the Quan-
titative Tests <7.09> (1) for sodium salt.

Water <2.48> Not less than 3.0% and not more than 4.5%
(0.1 g, volumetric titration, direct titration).

Assay Perform the test according to the Cylinder-plate
method as directed under Microbial Assay for Antibiotics
<4.02> according to the following conditions.

(i) Test organism—Bacillus subtilis ATCC 6633

(i) Culture medium—Use the medium i in 1) Medium
for test organism [5] under (1) Agar media for seed and base
layer. Adjust the pH of the medium so that it will be 6.5 to
6.6 after sterilization.

(iii) Standard solutions—Weigh accurately an amount of
Dicloxacillin Sodium RS equivalent to about 50 mg (po-
tency), dissolve in phosphate buffer solution, pH 6.0 to
make exactly 50 mL, and use this solution as the standard
stock solution. Keep the standard stock solution at 5°C or
below and use within 24 hours. Take exactly a suitable
amount of the standard stock solution before use, add phos-
phate buffer solution, pH 6.0 to make solutions so that each
mL contains 10 ug (potency) and 2.5 ug (potency), and use
these solutions as the high concentration standard solution
and the low concentration standard solution, respectively.

(iv) Sample solutions—Weigh accurately an amount of
Dicloxacillin Sodium Hydrate equivalent to about 50 mg
(potency), dissolve in phosphate buffer solution, pH 6.0 to
make exactly 50 mL. Take exactly a suitable amount of the
solution, add phosphate buffer solution, pH 6.0 to make so-
lutions so that each mL contains 10 ug (potency) and 2.5 ug
(potency), and use these solutions as the high concentration
sample solution and the low concentration sample solution,
respectively.

Containers and storage Containers—Tight containers.

Diethylcarbamazine Citrate

CIFIIDINTS LT B
(o]

(\NJ\N/\CH3 HO COH
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N CHs

HsC”
C10H21N3O .C6H307: 391.42
N, N-Diethyl-4-methylpiperazine-1-carboxamide
monocitrate
[1642-54-2]

Diethylcarbamazine Citrate, when dried, contains
not less than 98.0% of C10H21N3O.C6H807.

Description Diethylcarbamazine Citrate occurs as a white,
crystalline powder. It is odorless, and has an acid and bitter
taste.

It is very soluble in water, soluble in ethanol (95), and
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practically insoluble in acetone, in chloroform and in diethyl
ether.
A solution of Diethylcarbamazine Citrate (1 in 20) is acid.
It is hygroscopic.

Identification (1) Dissolve 0.5 g of Diethylcarbamazine
Citrate in 2 mL of water, add 10 mL of sodium hydroxide
TS, and extract with four 5-mL portions of chloroform.
Wash the combined chloroform extracts with 10 mL of
water, and evaporate the chloroform on a water bath. Add 1
mL of iodoethane to the residue, and boil gently under a
reflux condenser for 5 minutes. Evaporate the excess iodo-
ethane with the aid of a current of air, and dissolve the
residue in 4 mL of ethanol (95). Cool the ethanol solution in
an ice bath, with continuous stirring, add diethyl ether until
precipitates are formed, and stir until crystallization is evi-
dent. Allow to stand in the ice bath for 30 minutes, and col-
lect the precipitate. Dissolve the precipitate in 4 mL of
ethanol (95), repeat the recrystallization in the same manner,
then dry at 105°C for 4 hours: the crystals so obtained melt
<2.60> between 151°C and 155°C.

(2) Neutralize the remaining aqueous layer obtained in
(1) with dilute sulfuric acid: the solution responds to the
Qualitative Tests <1.09> (2) and (3) for citrate.

Melting point <2.60> 135.5-138.5°C

Purity Heavy metals </.07>—Proceed with 2.0g of
Diethylcarbamazine Citrate according to Method 4, and
perform the test. Prepare the control solution with 4.0 mL of
Standard Lead Solution (not more than 20 ppm).

Loss on drying <2.41> Not more than 1.0% (2 g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.75 g of Diethylcarbama-
zine Citrate, previously dried, dissolve in 50 mL of acetic
acid (100) by warming, cool, and titrate <2.50> with 0.1
mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination, and make any necessary correc-
tion.

Each mL of 0.1 mol/L perchloric acid VS
= 39.14 mg of C10H21N3O.C6H807

Containers and storage Containers—Tight containers.

Diethylcarbamazine Citrate Tablets

SIFIINAINTS 7T BiEeR

Diethylcarbamazine Citrate Tablets contain not
less than 95.0% and not more than 105.0% of the
labeled amount of diethylcarbamazine citrate
(C10H21N3O'C6H307: 39142)

Method of preparation Prepare as directed under Tablets,
with Diethylcarbamazine Citrate.

Identification To a quantity of the powdered Diethylcar-
bamazine Citrate Tablets, equivalent to 0.1 g of Diethylcar-
bamazine Citrate according to the labeled amount, add 10
mL of water, shake well, and filter. To the filtrate add 1 mL
of Reinecke salt TS: a light red precipitate is formed.
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Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Diethylcarbamazine Citrate Tablets add 70
mL of the mobile phase, shake vigorously for 10 minutes,
add the mobile phase to make exactly 100 mL, and filter
through a membrane filter with a pore size not exceeding
0.45 um. Discard the first 3 mL of the filtrate, pipet ¥ mL of
the subsequent filtrate, equivalent to about 2.5 mg of
diethylcarbamazine citrate (C;oH,;N;0.CsHgO-), add exactly
5 mL of the internal standard solution, add the mobile phase
to make 50 mL, and use this solution as the sample solution.
Proceed as directed in the Assay.

Amount (mg) of diethylcarbamazine citrate
(C1oH21N30.C4H0)
= MS X QT/QS X 10/V

Ms: Amount (mg) of Diethylcarbamazine Citrate RS

Internal standard solution—A solution of 2-aminoben-
zimidazol in the mobile phase (1 in 12,500).

Assay Weigh accurately the mass of not less than 20
Diethylcarbamazine Citrate Tablets, and powder. Weigh ac-
curately a portion of the powder, equivalent to about 50 mg
of diethylcarbamazine citrate (C,,H,;N;0.CcHzO;), add 70
mL of the mobile phase, shake vigorously for 10 minutes,
add the mobile phase to make exactly 100 mL, and filter
through a membrane filter with a pore size not exceeding
0.45 um. Discard the first 3 mL of the filtrate, pipet 5 mL of
the subsequent filtrate, add exactly 5 mL of the internal
standard solution, add the mobile phase to make 50 mL, and
use this solution as the sample solution. Separately, weigh
accurately about 25 mg of Diethylcarbamazine Citrate RS,
previously dried at 105°C for 4 hours, dissolve in the mobile
phase to make exactly 50 mL. Pipet 5 mL of this solution,
add exactly 5 mL of the internal standard solution, add the
mobile phase to make 50 mL, and use this solution as the
standard solution. Perform the test with 20 uL each of the
sample solution and standard solution as directed under Lig-
uid Chromatography <2.0I> according to the following con-
ditions, and calculate the ratios, Qr and Qs, of the peak area
of diethylcarbamazine to that of the internal standard.

Amount (mg) of diethylcarbamazine citrate
(C1oH21N30.CsH07)
= Ms X Or/Qs X 2

Ms: Amount (mg) of Diethylcarbamazine Citrate RS

Internal standard solution—A solution of 2-aminoben-
zimidazole in the mobile phase (1 in 12,500).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: To 0.05 mol/L potassium dihydrogen phos-
phate TS add phosphoric acid to adjust the pH to 2.5. To
950 mL of this solution add 50 mL of methanol.

Flow rate: Adjust the flow rate so that the retention time
of diethylcarbamazine is about 14 minutes.
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System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, diethylcarbamazine and the internal standard are
eluted in this order with the resolution between these peaks
being not less than 2.5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of diethylcarbamazine to that of the internal
standard is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.

Difenidol Hydrochloride
$7 1= k— LR

oL

C,H»NO.HCI: 345.91
1,1-Diphenyl-4-piperidin-1-ylbutan-1-ol monohydrochloride
[3254-89-5]

’Q * HCH

Difenidol Hydrochloride, when dried, contains not
less than 98.5% of C,;H,NO.HCI.

Description Difenidol Hydrochloride occurs as white crys-
tals or crystalline powder. It is odorless.

It is freely soluble in methanol, soluble in ethanol (95),
sparingly soluble in water and in acetic acid (100), and prac-
tically insoluble in diethyl ether.

Melting point: about 217°C (with decomposition).

Identification (1) Dissolve 0.01 g of Difenidol Hydro-
chloride in 1 mL of sulfuric acid: an orange-red color de-
velops. To this solution add carefully 3 drops of water: the
solution becomes yellowish brown, and colorless on the ad-
dition of 10 mL of water.

(2) To 5mL of a solution of Difenidol Hydrochloride (1
in 100) add 2 mL of Reinecke salt TS: a light red precipitate
is formed.

(3) To 10 mL of a solution of Difenidol Hydrochloride
(1 in 100) add 2 mL of sodium hydroxide TS, and extract
with two 15-mL portions of chloroform. Combine the ex-
tracts, wash with three 10-mL portions of water, evaporate
the chloroform on a water bath, and dry the residue in a
desiccator (in vacuum, silica gel, 55°C) for 5 hours: the
residue melts <2.60> between 103°C and 106°C.

(4) A solution of Difenidol Hydrochloride (1 in 100)
responds to the Qualitative Tests <7.09> for chloride.

pH <2.54> Dissolve 1.0 g of Difenidol Hydrochloride in 100
mL of freshly boiled and cooled water: the pH of this solu-
tion is between 4.7 and 6.5.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Difenidol Hydrochloride in 10 mL of methanol: the solu-
tion is clear and colorless.
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(2) Heavy metals <1.07>—Proceed with 1.0g of
Difenidol Hydrochloride according to Method 2, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(3) Arsenic <I.1I>—Prepare the test solution with 2.0 g
of Difenidol Hydrochloride according to Method 3, and per-
form the test (not more than 1 ppm).

(4) Related substances—Dissolve 0.10 g of Difenidol
Hydrochloride in methanol to make exactly 10 mL, and use
this solution as the sample solution. Separately, dissolve 10
mg of 1,1-diphenyl-4-piperidino-1-butene hydrochloride for
thin-layer chromatography in methanol to make exactly 20
mL, pipet 1 mL of this solution, add methanol to make
exactly 10 mL, and use this solution as the standard solution.
Perform the test with these solutions as directed under Thin-
layer Chromatography <2.03>. Spot 5 uL each of the sample
solution and standard solution on a plate of silica gel with
fluorescent indicator for thin-layer chromatography. De-
velop the plate with a mixture of toluene, methanol and
acetic acid (100) (10:2:1) to a distance of about 15 cm, and
air-dry the plate. Examine under ultraviolet light (main
wavelength: 254 nm): the spots other than the principal spot
from the sample solution are not more intense than the spot
from the standard solution.

Loss on drying <2.4/> Not more than 0.5% (1 g, in vacu-
um, silica gel, 5 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.35 g of Difenidol Hydro-
chloride, previously dried, dissolve in 30 mL of acetic acid
(100) by warming if necessary, cool, add 30 mL of acetic an-
hydride, and titrate <2.50> with 0.05 mol/L perchloric acid
VS (potentiometric titration). Perform a blank determina-
tion, and make any necessary correction.

Each mL of 0.05 mol/L perchloric acid VS
= 17.30 mg of C21H27NO.HC1

Containers and storage Containers—Well-closed contain-
ers.

Diflucortolone Valerate

CTLANPOCEHFERIZTIL

C27H36F205: 478.57
6a,9-Difluoro-114,21-dihydroxy-16c-methylpregna-
1,4-diene-3,20-dione 21-pentanate

[59198-70-8]

Diflucortolone Valerate contains not less than
98.0% and not more than 102.0% of CyH;cF,0s, cal-
culated on the dried basis.

Description Diflucortolone Valerate occurs as white crys-
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tals or crystalline powder.
It is sparingly soluble in methanol and in ethanol (99.5),
and practically insoluble in water.

Identification (1) Prepare the test solution by proceeding
with 10 mg of Diflucortolone Valerate according to the Oxy-
gen Flask Combustion Method <1.06>, using a mixture of 0.5
mL of 0.01 mol/L sodium hydroxide TS and 20 mL of water
as the absorbing liquid: the test solution responds to the
Qualitative Tests <1.09> for fluoride.

(2) Determine the absorption spectrum of a solution of
Diflucortolone Valerate in methanol (3 in 200,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum or
the spectrum of a solution of Diflucortolone Valerate RS
prepared in the same manner as the sample solution: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(3) Determine the infrared absorption spectrum of
Diflucortolone Valerate as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum or
the spectrum of Diflucortolone Valerate RS: both spectra ex-
hibit similar intensities of absorption at the same wave num-
bers.

Optical rotation <2.49> [o]¥: +110- +115° (0.1 g calcu-
lated on the dried basis, ethanol (99.5), 10 mL, 100 mm).

Melting point <2.60> 200 - 204°C

Purity (1) Heavy metals <1.07>—Proceed with 2.0 g of
Diflucortolone Valerate in a platinum crucible according to
Method 2, and perform the test. Prepare the control solution
with 2.0 mL of Standard Lead Solution (not more than 10
ppm). Carbonize and incinerate as directed under Residue on
Ignition <2.44>.

(2) Related substances—Use the sample solution ob-
tained in the Assay as the sample solution. Perform the test
with 10 uL of the sample solution as directed under Liquid
Chromatography <2.0/> according to the following condi-
tions. Determine each peak area of sample solution by the
automatic integration method, and calculate the amounts of
these peaks by the area percentage method: the amount of
each peak of flucortolone valerate, 12« diflucortolone valer-
ate and 44 diflucortolone valerate, having the relative reten-
tion times of about 0.97, 1.03 and 1.05 with respect to
diflucortolone valerate, respectively, is not more than 0.6%,
respectively; the amount of the peak of clocortolone valer-
ate, having the relative retention time of about 1.09, is not
more than 0.3%; and the amount of each peak other than
those mentioned above is not more than 0.1%. Furthermore,
the total amount of the peaks other than the peak of
diflucortolone valerate is not more than 2.0%.

Operating conditions—

Detector, column, column temperature, mobile phase and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 1.4 times as long as the
retention time of diflucortolone valerate, beginning after the
solvent peak.

System suitability—

Test for required detectability: To 0.1 mL of the sample
solution, add a mixture of water and acetonitrile (1:1) to
make 10 mL, and use this solution as the solution for system
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suitability test. Pipet 1 mL of the solution for system suita-
bility test, and add a mixture of water and acetonitrile (1:1)
to make exactly 20 mL. Confirm that the peak area of
diflucortolone valerate obtained from 10 uL of this solution
is equivalent to 3.5 to 6.5% of that of diflucortolone valerate
from 10 uL of the solution for system suitability test.

System performance and system repeatability: Proceed as
directed in the system suitability in the Assay.

(3) Residual solvent—Being specified separately.

Loss on drying <2.41> Not more than 0.5% (1g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).

Assay Weigh accurately about 5 mg each of Diflucortolone
Valerate and Diflucortolone Valerate RS (separately, deter-
mine the loss on drying <2.41> in the same conditions as
Diflucortolone Valerate), dissolve each in a mixture of water
and acetonitrile (1:1) to make exactly 10 mL, and use these
solutions as the sample solution and the standard solution,
respectively. Perform the test with exactly 10 uL each of the
sample solution and standard solution as directed under
Liquid Chromatography <2.0I> according to the following
conditions, and determine the peak areas, Ar and Ag, of
diflucortolone valerate in each solution.

Amount (mg) of diflucortolone valerate (Cy;H3F,05)
= Ms X AT/AS

Ms: Amount (mg) of Diflucortolone Valerate RS, calcu-
lated on dried basis

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 238 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with sulfonamide group
bound to hexadecylsilanized silica gel for liquid chromatog-
raphy (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase A: A mixture of 0.02 mol/L potassium dihy-
drogen phosphate TS, adjusted to pH 3.0 with phosphoric
acid, and acetonitrile for liquid chromatography (11:9).

Mobile phase B: Acetonitrile for liquid chromatography.

Flowing of the mobile phase: Control the gradient by mix-
ing the mobile phases A and B as directed in the following
table.

Time after injection Mobile phase A Mobile phase B

of sample (min) (vol%) (vol%)
0-10 100 — 90 0—10
10-25 90 10
25 -45 90 — 35 10 — 65
45 -50 35 65

Flow rate: 1.0 mL per minute.
System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of diflucortolone valerate are not less than
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10,000 and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of diflucortolone valerate is not more than 1.0%.

Containers and storage Containers—Tight containers.

Digitoxin
CErF

CHs
H o9
H
H
HO H
OH

C41HgO3: 764.94
3-[2,6-Dideoxy-f-D-ribo-hexopyranosyl-(1—4)-
2,6-dideoxy-fS-D-ribo-hexopyranosyl-(1—4)-2,6-dideoxy-
B-D-ribo-hexopyranosyloxy]-14-hydroxy-54,144-card-
20(22)-enolide

[71-63-6]

Digitoxin, when dried, contains not less than 90.0%
of C4HesO13.

Description Digitoxin occurs as a white to light yellowish
white, crystalline powder. It is odorless.

It is soluble in chloroform, sparingly soluble in methanol
and in ethanol (95), and practically insoluble in water and in
diethyl ether.

Identification (1) Transfer 1 mg of Digitoxin to a small
test tube about 10 mm in inside diameter, dissolve in 1 mL of
a solution of iron (III) chloride hexahydrate in acetic acid
(100) (1 in 10,000), and underlay gently with 1 mL of sulfuric
acid: at the zone of contact of the two liquids a brown ring
free from a reddish color is produced, and the color of the
upper layer near the contact zone changes to green through
purple. Finally the color of the entire acetic acid layer
changes to green through deep blue.

(2) To 2mg of Digitoxin add 25 mL of a freshly pre-
pared solution of 1,3-dinitrobenzene in ethanol (95) (1 in
100), and dissolve by shaking. Take 2 mL of this solution,
add 2 mL of a solution of tetramethylammonium hydroxide
in ethanol (95) (1 in 200), and mix: a red-purple color de-
velops slowly, and then fades.

(3) Dissolve 1 mg each of Digitoxin and Digitoxin RS in
a mixture of chloroform and ethanol (95) (1:1) to make 50
mL, and use these solutions as the sample solution and the
standard solution, respectively. Perform the test with these
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solutions as directed under Thin-layer Chromatography
<2.03>. Spot 20 uL each of the sample solution and standard
solution on a plate of silica gel for thin-layer chromatogra-
phy. Develop the plate with a mixture of dichloromethane,
methanol and water (84:15:1) to a distance of about 10 cm,
and air-dry the plate. Spray evenly dilute sulfuric acid upon
the plate, and heat at 110°C for 10 minutes: the spot from
the sample solution shows the same Rf value as the spot
from the standard solution.

Optical rotation <2.49> [o]®: +16 - +18° (after drying,
0.5 g, chloroform, 20 mL, 200 mm).

Purity Digitonin—Dissolve 10 mg of Digitoxin in 2 mL of
ethanol (95) in a test tube, having the inner walls which are
free from scratches, add 2 mL of a solution of cholesterol in
ethanol (95) (1 in 200), mix gently, and allow to stand for 10
minutes: no turbidity is produced.

Loss on drying <2.4/> Not more than 1.5% (0.5 g, in vacu-
um, 100°C, 2 hours).

Residue on ignition <2.44> Not more than 0.5% (0.1 g).

Assay Dissolve about 20 mg each of Digitoxin and Digitox-
in RS, previously dried and accurately weighed, in methanol
to make exactly 200 mL. Pipet 5 mL each of these solutions,
add exactly 10 mL of the internal standard solution to each
solution, add 12.5 mL of water, then add methanol to make
50 mL, and use these solutions as the sample solution and
the standard solution, respectively. Perform the test with 50
uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and calculate the ratios, Qr and
QOs, of the peak area of digitoxin to that of the internal
standard, respectively.

Amount (mg) of C41H64013 = MS X QT/QS
Ms: Amount (mg) of Digitoxin RS

Internal standard solution—A solution of acenaphthene in
methanol (3 in 1,000,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 230 nm).

Column: A stainless steel column about 4 mm in inside di-
ameter and 15 to 20 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 um in parti-
cle diameter).

Column temperature: Room temperature.

Mobile phase: A mixture of methanol and water (3:1).

Flow rate: Adjust the flow rate so that the retention time
of digitoxin is about 5 minutes.

Selection of column: Proceed with 50 uLL of the standard
solution under the above operating conditions, and calculate
the resolution. Use a column giving elution of digitoxin and
the internal standard in this order with the resolution be-
tween these peaks being not less than 6.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Digitoxin Tablets
S hFof

Digitoxin Tablets contain not less than 90.0% and
not more than 110.0% of the labeled amount of
digitoxin (C41H64013: 76494)

Method of preparation Prepare as directed under Tablets,
with Digitoxin.

Identification (1) Place a portion of powdered Digitoxin
Tablets, equivalent to 2 mg of digitoxin (C4;Hg4O43) accord-
ing to the labeled amount, in a separator, shake with 30 mL
of water, and shake vigorously with 30 mL of chloroform.
Filter the chloroform extract with a funnel on which a small
amount of anhydrous sodium sulfate is placed, and transfer
to a round-bottomed flask connected by a universal joint.
Evaporate the solution to dryness by warming under reduced
pressure, and dissolve the residue in 10 mL of chloroform.
Transfer 5 mL of this solution to a small test tube about 10
mm in inside diameter, and evaporate to dryness on a water
bath with the aid of a current of air. Proceed with the
residue as directed in the Identification (1) under Digitoxin.

(2) Evaporate 4 mL of the chloroform solution obtained
in (1) to dryness, by warming under reduced pressure, add a
freshly prepared solution of 1,3-dinitrobenzene in ethanol
(95) (1 in 100) to the residue, and dissolve by shaking. Pro-
ceed with 2 mL of this solution as directed in the Identifica-
tion (2) under Digitoxin.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

Transfer 1 tablet of Digitoxin Tablets to a 50-mL beaker,
add 0.5 mL of water to disintegrate the tablet, add 5 mL of
acetonitrile, and warm on a water bath for 5 minutes, cover-
ing the beaker with a watch glass. After cooling, transfer the
solution to separator A, rinse the beaker with 30 mL of chlo-
roform and then with 20 mL of water, transfer the rinsings
to separator A, and extract by vigorous shaking. Transfer
the chloroform extract to separator B containing 5 mL of a
solution of sodium hydrogen carbonate (1 in 100), and shake
to wash. Filter the chloroform layer through a pledget of ab-
sorbent cotton, previously moistened with chloroform. Ex-
tract the water layer in separator A with two 30-mL portions
of chloroform, wash the chloroform extract with a solution
of sodium hydrogen carbonate (1 in 100) in separator B,
filter in the same manner, and combine the filtrate with the
first one. Evaporate this filtrate to dryness under reduced
pressure by warming, add diluted ethanol (95) (4 in 5) to
make exactly V' mL of a solution containing 5 ug of digitoxin
(C41Hg4043) per ml. Shake vigorously for 20 minutes to dis-
solve, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 10 mg of Digitoxin RS, previ-
ously dried at 100°C for 2 hours, and dissolve in diluted
ethanol (95) (4 in 5) to make exactly 100 mL. Pipet 5 mL of
this solution, add diluted ethanol (95) (4 in 5) to make
exactly 100 mL, and use this solution as the standard solu-
tion. Pipet 2 mL each of the sample solution, the standard
solution and diluted ethanol (95) (4 in 5) into brown glass-
stoppered test tubes T, S and B. Add exactly 10 mL each of
0.02 w/v% L-ascorbic acid-hydrochloric acid TS, shake well,
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and immediately add exactly 1 mL each of dilute hydrogen
peroxide TS. Shake vigorously, and allow to stand at a con-
stant temperature between 25°C and 30°C for 45 minutes.
Determine the fluorescence intensities, Fr, Fs and Fg, of
these solutions at 400 nm of the excitation wavelength and at
about 570 nm of the fluorescence wavelength as directed
under Fluorometry <2.22>, respectively.

Amount (mg) of digitoxin (C4;HgO13)
= Mg X (Fy — Fy)/(Fs — Fg) X V/2000

Ms: Amount (mg) of Digitoxin RS

Dissolution <6.10> When the test is performed at 100 revo-
lutions per minute according to the Basket method, using
500 mL of diluted hydrochloric acid (3 in 500) as the dissolu-
tion medium, the dissolution rates in 30 minutes and in 60
minutes of Digitoxin Tablets are not less than 60% and 85%,
respectively. No retest requirement is applied to Digitoxin
Tablets.

Start the test with 1 tablet of Digitoxin Tablets, withdraw
o + 15 mL of the medium at the specified minute after start-
ing the test, immediately add the same volume of fresh disso-
lution medium, previously warmed at 37 = 0.5°C, to the
vessel, and filter withdrawing medium through a membrane
filter with a pore size not exceeding 0.8 um. Discard the first
10 mL of the filtrate, and use the subsequent filtrate as the
sample solution. Measure exactly ¢ mL of the sample solu-
tion, equivalent to about 2 ug of digitoxin (C4;HgO,3) ac-
cording to the labeled amount, transfer to a glass-stoppered
centrifuge tube T3y, and warm at 37 £ 0.5°C for 30 minutes.
Further, at 60 minutes after starting the test, take ¢ + 15 mL
of the dissolved solution, proceed in the same manner as
above, measure exactly ¢ mL of the sample solution so
obtained, and transfer to a glass-stoppered centrifuge tube
Te. Separately, weigh accurately 100 times the labeled
amount of Digitoxin RS, previously dried under reduced
pressure at 100°C for 2 hours, and dissolve in ethanol (95) to
make exactly 100 mL. Measure exactly 1 mL of this solution,
add the dissolution medium to make exactly 500 mL, warm
at 37 £ 0.5°C for 60 minutes, and filter through a mem-
brane filter (less than 0.8 um in pore size). Discard the first
10 mL of the filtrate, and use the subsequent filtrate as the
standard solution. Measure exactly ¢ mL each of the stand-
ard solution and the dissolution medium, transfer to glass-
stoppered centrifuge tubes Ts and Ty, respectively. Add
exactly 7 mL of chloroform to each of the glass-stoppered
centrifuge tubes T3, Tsy, Ts and Ty, shake vigorously for 10
minutes and centrifuge. Discard the aqueous layer, measure
exactly 5 mL of the chloroform layer, transfer to brown test
tubes T3, Téo, Ts and Tg, evaporate the chloroform, add
exactly 4 mL each of 0.05 g/dL L-ascorbic acid-hydrochloric
acid TS, shake well, and allow to stand for 10 minutes. Then
add exactly 0.5 mL each of dilute hydrogen peroxide TS,
shake well, and allow to stand at a constant temperature be-
tween 25°C and 30°C for 45 minutes. Determine the fluores-
cence intensities, F3y, Fgy, Fs and Fy, of these solutions at
about 395 nm of the excitation wavelength and at about 560
nm of the fluorescence wavelength as directed under Fluoro-
metry <2.22>.

Dissolution rate (%) with respect to the labeled
amount of digitoxin (C4HesO;3) for 30 minutes
= Ms X (Fy — Fp)/(Fs — Fp) X 1/C
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Dissolution rate (%) with respect to the labeled
amount of digitoxin (C4HeO3) for 60 minutes

FGO_FB+F30_FBXQ+15
FS_FB FS_FB 500

Ms: Amount (mg) of Digitoxin RS
C: The labeled amount (mg) of digitoxin (C;4HeO13) in 1
tablet
a + 15: Measured volume (mL) of dissolved solution at
the specified minute

Assay Weigh accurately and powder not less than 20
Digitoxin Tablets. Weigh accurately a portion of the pow-
der, equivalent to about 0.5 mg of digitoxin (C4Hg,O;3), and
shake with 12.5 mL of water for 10 minutes. Add exactly 10
mL of the internal standard solution, shake for 20 minutes,
and add methanol to make 50 mL. Centrifuge this solution,
and use the supernatant liquid as the sample solution. Sepa-
rately, weigh accurately about 20 mg of Digitoxin RS, previ-
ously dried in vacuum at 100°C for 2 hours, dissolve in
methanol to make exactly 200 mL. Pipet 5 mL of the solu-
tion, add exactly 10 mL of the internal standard solution,
add 12.5 mL of water, then methanol to make 50 mL, and
use this solution as the standard solution. Proceed as di-
rected in the Assay under Digitoxin.

Amount (mg) of digitoxin (CsHesO13)
= Mg X Q1/Qs X 1/40

Ms: Amount (mg) of Digitoxin RS

Internal standard solution—A solution of acenaphthene in
methanol (3 in 1,000,000).

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Digoxin

O

C41H64014: 780.94
33-[2,6-Dideoxy-f-D-ribo-hexopyranosyl-(1—4)-2,6-
dideoxy-f-D-ribo-hexopyranosyl-(1—4)-2,6-dideoxy-f£-D-
ribo-hexopyranosyloxy]-124,14-dihydroxy-54,144-card-
20(22)-enolide

[20830-75-5]

Digoxin, when dried, contains not less than 96.0%
and not more than 1060% of C41H64014.

Description Digoxin occurs as colorless or white crystals or
a white crystalline powder.

It is freely soluble in pyridine, slightly soluble in ethanol
(95), very slightly soluble in acetic acid (100), and practically
insoluble in water.

Identification (1) Transfer 1 mg of Digoxin to a small test
tube about 10 mm in inside diameter, dissolve in 1 mL of a
solution of iron (III) chloride hexahydrate in acetic acid
(100) (1 in 10,000), and underlay gently with 1 mL of sulfuric
acid: at the zone of contact of the two liquids a brown ring
free from a reddish color is produced, and the color of the
upper layer near the contact zone changes to green through
purple. Finally the entire acetic acid layer shows a green
color through a deep blue color.

(2) Determine the infrared absorption spectrum of
Digoxin, previously dried, as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

Optical rotation <2.49> [a]¥: +10.0 - +13.0° (after dry-
ing, 0.20 g, dehydratead pyridine, 10 mL, 100 mm).

Purity (1) Clarity and color of solution—Dissolve 0.10 g
of Digoxin in 15 mL of diluted ethanol (95) (4 in 5) by warm-
ing: the solution is clear and colorless.

(2) Related substances—Dissolve 25.0 mg of Digoxin in
50 mL of warm ethanol (95), cool, and add ethanol (95) to
make exactly 100 mL. Pipet 10 mL of this solution, add 10
mL of water and dilute ethanol to make exactly 50 mL, and
use this solution as the sample solution. Separately, dissolve
exactly 5.0mg of Gitoxin RS, previously dried under
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reduced pressure at 105°C for 1 hour, in a mixture of aceto-
nitrile and water (7:3) to make exactly 200 mL. Pipet 2 mL
of this solution, add dilute ethanol to make exactly 50 mL,
and use this solution as the standard solution. Perform the
test with exactly 10 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.01> according to the following conditions, and determine
the peak areas, A and Ag, of gitoxin: Ay is not larger than
Asg, and the total of the areas of the peaks other than digitox-
in and gitoxin, obtained by the area percentage method, is
not more than 3%.

Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 4 times as long as the
retention time of digoxin beginning after the solvent peak.
System suitability—

Test for required detectability: Dissolve 25 mg of Digoxin
in 50 mL of warm ethanol (95), cool, and add ethanol (95) to
make 100 mL. To 10 mL of this solution add 10 mL of water
and dilute ethanol to make 50 mL, and use this solution as
the solution for system suitability test. Pipet 2 mL of the so-
lution for system suitability test, and add dilute ethanol to
make exactly 100 mL. Pipet 5 mL of this solution, and add
dilute ethanol to make exactly 100 mL. Confirm that the
peak area of digoxin obtained from 10 uL of this solution is
equivalent to 0.07 to 0.13% of that from 10 uL of the solu-
tion for system suitability test.

System performance: Dissolve 25 mg of Digoxin in 50 mL
of warm ethanol (95), cool, and add ethanol (95) to make
100 mL. To 10 mL of this solution add 5 mL of a solution of
propyl parahydroxybenzoate in ethanol (95) (1 in 4000), 10
mL of water and dilute ethanol to make 50 mL. When the
procedure is run with 10 4L of this solution under the above
operating conditions, digoxin and propyl parahydroxyben-
zoate are eluted in this order with the resolution between
these peaks being not less than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the solution for system suitability test under
the above operating conditions, the relative standard devia-
tion of the peak area of digoxin is not more than 2.5%.

Loss on drying <2.4/> Not more than 1.0% (0.5 g, in vacu-
um, 105°C, 1 hour).

Residue on ignition <2.44> Not more than 0.5% (0.1 g).

Assay Weigh accurately about 25 mg each of Digoxin and
Digoxin RS, previously dried, dissolve in 50 mL of warm
ethanol (95), cool, and add ethanol (95) to make exactly 100
mL. Pipet 10 mL of these solutions, add exactly 5 mL of the
internal standard solution, 10 mL of water and dilute
ethanol to make 50 mL, and use these solutions as the
sample solution and standard solution. Perform the test with
10 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and calculate the ratios, Qr and
QOs, of the peak area of digoxin to that of the internal stand-
ard.

Amount (mg) of C;iHeO14 = Ms X Q1/Qs
Ms: Amount (mg) of Digoxin RS

Internal standard solution—A solution of propyl parahy-
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droxybenzoate in ethanol (95) (1 in 4000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of water and acetonitrile (7:3).

Flow rate: Adjust the flow rate so that the retention time
of digoxin is about 10 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, digoxin and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of digoxin to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Digoxin Injection

CaOF L AR

Digoxin Injection is an aqueous solution for injec-
tion.

It contains not less than 90.0% and not more than
105.0% of the labeled amount of digoxin (Cys;HgsO4:
780.94).

Method of preparation Prepare as directed under Injec-
tions, with a solution of Digoxin in 10 to 50 vol% ethanol.

Description Digoxin Injection is a clear, colorless liquid.

Identification Dilute Digoxin Injection, if necessary, with
methanol so that each mL contains about 0.25 mg of Digox-
in according to the labeled amount, and use this solution as
the sample solution. In case where ingredients are suspected
to affect the test, remove them by means of a solid-phase
extraction. Separately, dissolve 0.5 mg of Digoxin RS in 2
mL of methanol, and use this solution as the standard solu-
tion. Perform the test with these solutions as directed under
Thin-layer Chromatography <2.03>. Spot 10 uL each of the
sample solution and standard solution on a plate of oc-
tadecylsilanized silica gel for thin-layer chromatography. De-
velop the plate with a mixture of methanol and water (7:3) to
a distance of about 10cm, and air-dry the plate. Spray
evenly a mixture of a solution of trichloroacetic acid in
ethanol (99.5) (1 in 4) and a freshly prepared solution of so-
dium toluenesulfonchloramide trihydrate (3 in 100) (4:1) on
the plate, heat at 110°C for 10 minutes, and examine under
ultraviolet light (main wavelength: 366 nm): the Rf values of
the principal spots with the sample solution and the standard
solution are not different each other.

Alcohol number <7.01> 0.8 - 1.2 (Method 1).
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Purity Related substances—To a volume of Digoxin Injec-
tion, equivalent to about 2.5 mg of Digoxin according to the
labeled amount, add dilute ethanol to make 50 mL, and use
this solution as the sample solution. Perform the test with 10
uL of the sample solution as directed under Liquid Chroma-
tography <2.0I> according to the following conditions. De-
termine each peak area of the sample solution by the auto-
matic integration method and calculate the amounts of these
peaks by the area percentage method: the total amount of
the peaks other than digoxin is not more than 5%.
Operating conditions—

Detector, column, column temperature, mobile phase and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 4 times as long as the
retention time of digoxin, beginning after the solvent peak.
System suitability—

Test for required detectability: Dissolve 25 mg of digoxin
in 50 mL of warm ethanol (95), cool, add ethanol (95) to
make 100 mL. To 10 mL of this solution add 10 mL of water
and dilute ethanol to make 50 mL, and use this solution as
the solution for system suitability test. Pipet 2 mL of the so-
lution for system suitability test, and add dilute ethanol to
make exactly 100 mL. Pipet 5 mL of this solution, and add
dilute ethanol to make exactly 100 mL. Confirm that the
peak area of digoxin obtained from 10 uL this solution is
equivalent to 0.07 to 0.13% of that of digoxin from 10 uL of
the solution for system suitability test.

System performance: Dissolve 25 mg of digoxin in 50 mL
of warm ethanol (95), cool, and add ethanol (95) to make
100 mL. To 10 mL of this solution add 5 mL of a solution of
propyl parahydroxybenzoate in ethanol (95) (1 in 4000), 10
mL of water and dilute ethanol to make 50 mL. When the
procedure is run with 10 4L of this solution under the above
operating conditions, digoxin and propyl parahydroxyben-
zoate are eluted in this order with the resolution between
these peaks being not less than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the solution for system suitability test under
the above operating conditions, the relative standard devia-
tion of the peak area of digoxin is not more than 2.5%.

Bacterial endotoxins <4.0> Less than 200 EU/mg.

Extractable volume <6.05> It meets the requirements.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> Perform the test ac-
cording to Method 1: it meets the requirement.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay To an exact volume of Digoxin Injection, equivalent
to about 2.5 mg of digoxin (C4;HesO14), add exactly S mL of
the internal standard solution and dilute ethanol to make 50
mL, and use this solution as the sample solution. Separately,
weigh accurately about 25 mg of Digoxin RS, previously
dried under reduced pressure at 105°C for 1 hour, dissolve in
50 mL of warm ethanol (95), cool, and add ethanol (95) to
make exactly 100 mL. Pipet 10 mL of this solution, add
exactly 5 mL of the internal standard solution, 10 mL of
water and dilute ethanol to make 50 mL, and use this solu-
tion as the standard solution. Perform the test with 10 uL
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each of the sample solution and standard solution as directed
under Liquid Chromatography <2.0I> according to the fol-
lowing conditions, and calculate the ratios, Or and Qs, of
the peak area of digoxin to that of the internal standard.

Amount (mg) of digoxin (C4HgO14)
= Ms X Q1/Qs X 1/10

Ms: Amount (mg) of Digoxin RS

Internal standard solution—A solution of propyl parahy-
droxybenzoate in ethanol (95) (1 in 4000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of water and acetonitrile (7:3).

Flow rate: Adjust the flow rate so that the retention time
of digoxin is about 10 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, digoxin and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of digoxin to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Hermetic containers,
and colored containers may be used.
Storage—Light-resistant.

Digoxin Tablets

S = DR

Digoxin Tablets contain not less than 90.0% and
not more than 105.0% of the labeled amount of digox-
in (C41H64014: 78094)

Method of preparation Prepare as directed under Tablets,
with Digoxin.

Identification To an amount of pulverized Digoxin
Tablets, equivalent to 0.5 mg of Digoxin according to the
labeled amount, add 2mL of methanol, shake for 10
minutes, filter, and use the filtrate as the sample solution.
Separately, dissolve 0.5 mg of Digoxin RS in 2 mL of metha-
nol, and use this as the standard solution. Perform the test
with these solutions as directed under Thin-layer Chroma-
tography <2.03>. Spot 10 uL each of the sample solution and
standard solution on a plate of octadecylsilanized silica gel
for thin-layer chromatography. Develop the plate with a
mixture of methanol and water (7:3) to a distance of about
10 cm, and air-dry the plate. Spray evenly a mixture of a
solution of trichloroacetic acid in ethanol (99.5) (1 in 4)
and a freshly prepared solution of sodium tolu-
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enesulfonchloramide trihydrate (3 in 100) (4:1) on the plate,
heat at 110°C for 10 minutes, and examine under ultraviolet
light (main wavelength: 366 nm): the Rf values of the princi-
pal spots with the sample solution and the standard solution
are not different each other.

Purity Related substances—Powder not less than 20 Digox-
in Tablets. Weigh a portion of the powder equivalent to 2.5
mg of Digoxin according to the labeled amount, add 30 mL
of dilute ethanol, treat with ultrasonic waves for 20 minutes,
and shake for 5 minutes. After cooling, add dilute ethanol to
make 50 mL, filter, and use the filtrate as the sample solu-
tion. Perform the test with 10 uL of the sample solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions. Determine each peak area of the
sample solution by the automatic integration method and
calculate the amount of these peaks by the area percentage
method: the total amount of the peaks other than digoxin is
not more than 5%.

Operating conditions—

Detector, column, column temperature, mobile phase and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 4 times as long as the
retention time of digoxin, beginning after the solvent peak.
System suitability—

Test for required detectability: Dissolve 25 mg of digoxin
in 50 mL of warm ethanol (95), cool, add ethanol (95) to
make 100 mL. To 10 mL of this solution add 10 mL of water
and dilute ethanol to make 50 mL, and use this solution as
the solution for system suitability test. Pipet 2 mL of the so-
lution for system suitability test, and add dilute ethanol to
make exactly 100 mL. Pipet 5 mL of this solution, and add
dilute ethanol to make exactly 100 mL. Confirm that the
peak area of digoxin obtained from 10 uL of this solution is
equivalent to 0.07 to 0.13% of that of digoxin from 10 uL of
the solution for system suitability test.

System performance: Dissolve 25 mg of digoxin in 50 mL
of warm ethanol (95), cool, and add ethanol (95) to make
100 mL. To 10 mL of this solution add 5 mL of a solution of
propyl parahydroxybenzoate in ethanol (95) (1 in 4000), 10
mL of water and dilute ethanol to make 50 mL. When the
procedure is run with 10 4L of this solution under the above
operating conditions, digoxin and propyl parahydroxyben-
zoate are eluted in this order with the resolution between
these peaks being not less than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the solution for system suitability test under
the above operating conditions, the relative standard devia-
tion of the peak area of digoxin is not more than 2.5%.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Digoxin Tablets add 0.5 mL of water to dis-
integrate, then add exactly 0.5 mL of the internal standard
solution, and add V' mL of dilute ethanol so that each mL
contains about 21 ug of digoxin (C4;HgO14). Exposure this
solution to ultrasonic waves for 20 minutes, shake for 5
minutes, filter, and use the filtrate as the sample solution.
Separately, weigh accurately about 25 mg of Digoxin RS,
previously dried under reduced pressure at 105°C for 1 hour,
dissolve in 50 mL of warm ethanol (95), cool, and add
ethanol (95) to make exactly 100 mL. Pipet 10 mL of this
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solution, and add ethanol (95) to make exactly 20 mL. Pipet
1 mL of this solution, add exactly 0.5 mL of the internal
standard solution, then add 1.5 mL of water and (V' -2) mL
of dilute ethanol, and use this as the standard solution.
Proceed with the sample solution and standard solution as
directed in the Assay.

Amount (mg) of digoxin (C4HgsO14)
= Ms X Q1/Qs X 1/200

Ms: Amount (mg) of Digoxin RS

Internal standard solution—A solution of propyl parahy-
droxybenzoate in ethanol (95) (1 in 40,000/V).

Dissolution <6.70> When the test is performed at 100 revo-
lutions per minute according to the Basket method, using
500 mL of diluted hydrochloric acid (3 in 500) as the dissolu-
tion medium, the dissolution rate in 60 minutes of Digoxin
Tablets is not less than 65%. No retest requirement is ap-
plied to Digoxin Tablets.

Start the test with 1 tablet of Digoxin Tablets, withdraw
not less than 20 mL of the medium at the specified minute
after starting the test, and filter through a membrane filter
with a pore size not exceeding 0.8 um. Discard the first 10
mL of the filtrate, and use the subsequent filtrate as the
sample solution. Separately, weigh accurately about 25 mg
of Digoxin RS, previously dried in vacuum at 105°C for 1
hour, dissolve in a small portion of ethanol (95), and add a
mixture of ethanol (95) and water (4:1) to make exactly 500
mL. Pipet 5 mL of this solution, add the dissolution medium
to make exactly 500 mL, and use this solution as the stand-
ard solution. Pipet 2 mL each of the sample solution, the
standard solution and the dissolution medium, and transfer
to brown glass-stoppered test tubes. Add exactly 10 mL of
0.012 g/dL L-ascorbic acid-hydrochloric acid TS to these
tubes, and shake. Immediately add exactly 1 mL of dilute
hydrogen peroxide TS, shake well, and allow to stand at a
constant temperature between 25°C and 30°C for 45
minutes. Determine the fluorescence intensities, Fr, Fs, and
F3, of these solutions at 360 nm of the excitation wavelength
and at 485 nm of the fluorescence wavelength as directed
under Fluorometry <2.22>, respectively.

Dissolution rate (%) with respect to the labeled amount
of digoxin (C41H64014)
= Mg X (Fr — Fp)/(Fs — Fg) X 1/C

Ms: Amount (mg) of Digoxin RS
C: The labeled amount (mg) of digoxin (C4;Hg4O14) in 1
tablet

Assay Weigh accurately the mass of not less than 20 Digox-
in Tablets, and powder. Weigh accurately a portion of the
powder, equivalent to about 2.5 mg of digoxin (C4;HesO14),
add 30 mL of dilute ethanol, exposure to ultrasonic waves
for 20 minutes, and shake for 5 minutes. Add exactly 5 mL
of the internal standard solution and dilute ethanol to make
50 mL, centrifuge, and use the supernatant liquid as the
sample solution. Separately, weigh accurately about 25 mg
of Digoxin RS, previously dried under reduced pressure at
105°C for 1 hour , dissolve in 50 mL of warm ethanol (95),
cool, and add ethanol (95) to make exactly 100 mL. Pipet 10
mL of this solution, add exactly 5 mL of the internal stand-
ard solution, 10 mL of water and dilute ethanol to make 50
mL, and use this solution as the standard solution. Perform
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the test with 10 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions, and calculate the
ratios, Qr and Qs, of the peak area of digoxin to that of the
internal standard.

Amount (mg) of digoxin (C4HesO14)
=Ms X QT/QS X 1/10

Ms: Amount (mg) of Digoxin RS

Internal standard solution—A solution of propyl parahy-
droxybenzoate in ethanol (95) (1 in 4000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of water and acetonitrile (7:3).

Flow rate: Adjust the flow rate so that the retention time
of digoxin is about 10 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, digoxin and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of digoxin to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Dihydrocodeine Phosphate

e koaFqA) LB

. H3P04

CisN,3NO;3 . H3PO,: 399.38
(5R,65)-4,5-Epoxy-3-methoxy-17-methylmorphinan-6-ol
monophosphate

[24204-13-5]

Dihydrocodeine Phosphate contains not less than
98.0% of C;sH,3NO;.H;POy, calculated on the dried
basis.

Description Dihydrocodeine Phosphate occurs as a white
to yellowish white, crystalline powder.

It is freely soluble in water and in acetic acid (100), slightly
soluble in ethanol (95), and practically insoluble in diethyl
ether.
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The pH of a solution of Dihydrocodeine Phosphate (1 in
10) is between 3.0 and 5.0.
It is affected by light.

Identification (1) Determine the absorption spectrum of a
solution of Dihydrocodeine Phosphate (1 in 10,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared spectrum of Dihydrocodeine
Phosphate, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

(3) A solution of Dihydrocodeine Phosphate (1 in 20)
responds to the Qualitative Tests <1.09> (1) for phosphate.

Purity (1) Chloride <7.03>—Perform the test with 0.5 g of
Dihydrocodeine Phosphate. Prepare the control solution
with 0.30 mL of 0.01 mol/L hydrochloric acid VS (not more
than 0.021%).

(2) Sulfate <1.14>—Perform the test with 0.20 g of Dihy-
drocodeine Phosphate. Prepare the control solution with
1.0mL of 0.005 mol/L sulfuric acid VS (not more than
0.240%).

(3) Related substances—Dissolve 0.20g of Dihydro-
codeine Phosphate in 10 mL of diluted ethanol (1 in 2), and
use this solution as the sample solution. Pipet 1 mL of the
sample solution, add diluted ethanol (1 in 2) to make exactly
50 mL, and use this solution as the standard solution. Per-
form the test with these solutions as directed under Thin-
layer Chromatography <2.03>. Spot 10 uL. of the sample so-
lution and standard solution on a plate of silica gel with
fluorescent indicator for thin-chromatography. Develop the
plate with a mixture of ethanol (99.5), toluene, acetone and
ammonia solution (28) (14:14:7:1) to a distance of about 15
cm, and air-dry the plate. Examine under ultraviolet light
(main wavelength: 254 nm): the spots other than the princi-
pal spot from the sample solution are not more intense than
the spot from the standard solution.

Loss on drying <2.41> Not more than 1.0% (0.5 g, 105°C,
4 hours).

Assay Weigh accurately about 0.5 g of Dihydrocodeine
Phosphate, dissolve in 70 mL of acetic acid (100), and titrate
<2.50> with 0.1 mol/L perchloric acid VS until the color of
the solution changes from purple through blue to greenish
blue (indicator: 3 drops of crystal violet TS). Perform a
blank determination, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 39.94 mg of C13H23NO3.H3PO4

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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19% Dihydrocodeine Phosphate
Powder

CekparFq ) CEER1%
1% Dihydrocodeine Phosphate Powder contains not

less than 0.90% and not more than 1.10% of dihydro-
codeine phosphate (C;sH»;NO;.H;PO,: 399.38).

Method of preparation

Dihydrocodeine Phosphate 10g
Lactose Hydrate a sufficient quantity
To make 1000 g

Prepare as directed under Granules or Powders, with the
above ingredients.

Identification Determine the absorption spectrum of a so-
lution of 1% Dihydrocodeine Phosphate Powder (1 in 100)
as directed under Ultraviolet-visible Spectrophotometry
<2.24>: it exhibits a maximum between 281 nm and 285 nm.

Assay Weigh accurately about 5 g of 1% Dihydrocodeine
Phosphate Powder, dissolve in water to make exactly 100
mL, then pipet 10 mL of this solution, add exactly 10 mL of
the internal standard solution, and use this solution as the
sample solution. Separately, weigh accurately about 50 mg
of dihydrocodeine phosphate for assay (previously determine
the loss on drying <2.41> (105°C, 4 hours)), dissolve in water
to make exactly 100 mL, then pipet 10 mL of this solution,
add exactly 10 mL of the internal standard solution, and use
this solution as the standard solution. Perform the test with
20 uL. each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and calculate the ratios, Qr and
QOs, of the peak area of dihydrocodeine to that of the internal
standard.

Amount (mg) of dihydrocodeine phosphate
(C15H,3NO;.H;POy)
= Ms X Or/Qs

Ms: Amount (mg) of dihydrocodeine phosphate for assay,
calculated on the dried basis

Internal standard solution—A solution of ethylefurin hydro-
chloride (3 in 10,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 280 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 1.0 g of sodium lauryl sulfate in
500 mL of diluted phosphoric acid (1 in 1000), and adjust
the pH to 3.0 with sodium hydroxide TS. To 240 mL of this
solution add 70 mL of tetrahydrofuran.

Flow rate: Adjust the flow rate so that the retention time
of dihydrocodeine is about 9 minutes.

System suitability—
System performance: When the procedure is run with 20
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uL of the standard solution under the above operating con-
ditions, dihydrocodeine and the internal standard are eluted
in this order with the resolution between these peaks being
not less than 4.

System repeatability: When the test is repeated 5 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of dihydrocodeine to that of the internal
standard is not more than 1.0%.

Containers and storage Containers—Tight containers.

10% Dihydrocodeine Phosphate
Powder

CekOaFq ) CEER 10%
10% Dihydrocodeine Phosphate Powder contains

not less than 9.3% and not more than 10.7% of dihy-
drocodeine phosphate (C;3H,;NO;. H;PO,4: 399.38).

Method of preparation

Dihydrocodeine Phosphate 100 g
Lactose Hydrate a sufficient quantity
To make 1000 g

Prepare as directed under Powders, with the above ingre-
dients.

Identification Determine the absorption spectrum of a so-
lution of 10% Dihydrocodeine Phosphate Powder (1 in
1000) as directed under Ultraviolet-visible Spectrophotome-
try <2.24>: it exhibits a maximum between 281 nm and 285
nm.

Assay Weigh accurately about 2.5g of 10% Dihydro-
codeine Phosphate Powder, dissolve in water to make
exactly 100 mL, then pipet 2 mL of this solution, add exactly
10 mL of the internal standard solution and water to make
20 mL, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 50 mg of dihydrocodeine
phosphate for assay, (previously determine the loss on dry-
ing <2.4I> (105°C, 4 hours)), dissolve in water to make
exactly 100 mL, then pipet 10 mL of this solution, add
exactly 10 mL of the internal standard solution, and use this
solution as the standard solution. Perform the test with 20
uL each of the sample solution and standard solution as di-
rected under Liquid Chromatography <2.0I> according to
the following conditions, and calculate the ratios, Qr and
Qs, of the peak area of dihydrocodeine to that of the internal
standard.

Amount (mg) of dihydrocodeine phosphate
(C1sH,3NO;.H;POy)
= Ms X Or/Qs X 5

Ms: Amount (mg) of dihydrocodeine phosphate for assay,
calculated on the dried basis

Internal standard solution—A solution of ethylefrine hydro-
chloride (3 in 10,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 280 nm).
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Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 1.0 g of sodium lauryl sulfate in
500 mL of diluted phosphoric acid (1 in 1000), and adjust
the pH to 3.0 with sodium hydroxide TS. To 240 mL of this
solution add 70 mL of tetrahydrofuran.

Flow rate: Adjust the flow rate so that the retention time
of dihydrocodeine is about 9 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, dihydrocodeine and the internal standard are eluted
in this order with the resolution between these peaks being
not less than 4.

System repeatability: When the test is repeated 5 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of dihydrocodeine to that of the internal
standard is not more than 1.0%.

Containers and storage Containers—Tight containers.

Dihydroergotamine Mesilate
CEROTLTY I A LBE

OH
N
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C33H3;N505.CH,0;S: 679.78
(5'S,10R)-5’-Benzyl-12’-hydroxy-2"-methyl-9,10-
dihydroergotaman-3’,6,18-trione monomethanesulfonate
[6190-39-2]

Dihydroergotamine Mesilate contains not less than
97.0% of C3;3H;3,N5O5.CH,O;8S, calculated on the dried
basis.

Description Dihydroergotamine Mesilate occurs as a white
to yellowish white or grayish white to reddish white powder.

It is freely soluble in acetic acid (100), sparingly soluble in
methanol and in chloroform, slightly soluble in water and in
ethanol (95), and practically insoluble in acetic anhydride
and in diethyl ether.

It is gradually colored by light.

Melting point: about 214°C (with decomposition).

Identification (1) Dissolve 1 mg of Dihydroergotamine
Mesilate in S mL of a solution of L-tartaric acid (1 in 100).
To 1 mL of this solution add 2 mL of 4-dimethylaminoben-
zaldehyde-ferric chloride TS, and shake: a blue color de-
velops.

(2) To 0.1 g of Dihydroergotamine Mesilate add 0.4 g of
sodium hydroxide, stir well, and incinerate by gradual igni-
tion. After cooling, add 10 mL of water to the residue, heat
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to boiling, cool, and filter. To the filtrate add 0.5 mL of hy-
drochloric acid: the solution responds to the Qualitative
Tests <1.09> for sulfate. Separately, to 0.1 g of Dihydroer-
gotamine Mesilate add 5 mL of dilute hydrochloric acid,
shake for 5 minutes, filter, and to the filtrate add 1 mL of
barium chloride TS: the solution is clear.

(3) Determine the absorption spectrum of a solution of
Dihydroergotamine Mesilate in methanol (1 in 20,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(4) Determine the infrared absorption spectrum of Di-
hydroergotamine Mesilate, previously dried, as directed in
the potassium bromide disk method under Infrared Spectro-
photometry <2.25>, and compare the spectrum with the Ref-
erence Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

Optical rotation <2.49> [«]¥: —16.7 - —22.7° [0.5 g, calcu-
lated on the dried basis, a mixture of ethanol (99.5), chlo-
roform and ammonia solution (28) (10:10:1), 20 mL, 100
mm)].

pH <2.54> Dissolve 0.05 g of Dihydroergotamine Mesilate
in 50 mL of water: the pH of this solution is between 4.4 and
5.4.

Purity (1) Clarity and color of solution—Dissolve 0.10 g
of Dihydroergotamine Mesilate in 0.1 mL of a solution of
methanesulfonic acid (7 in 100) and 50 mL of water: the
solution is clear, and has no more color than the following
control solutions [1] or [2].

Control solution [1]: Pipet 0.6 mL of Iron (III) Chloride
CS and 0.15 mL of Cobalt (II) Chloride CS, mix, and add
diluted hydrochloric acid (1 in 40) to make exactly 100 mL.

Control solution [2]: Pipet 0.6 mL of Iron (III) Chloride
CS, 0.25 mL of Cobalt (II) Chloride CS and 0.1 mL of Cop-
per (II) Sulfate CS, mix, and add diluted hydrochloric acid
(1 in 40) to make exactly 100 mL.

(2) Related substances—Conduct this procedure without
exposure to daylight, using light-resistant vessels. Dissolve
0.10 g of Dihydroergotamine Mesilate in 5 mL of a mixture
of chloroform and methanol (9:1), and use this solution as
the sample solution. Pipet 1 mL of the sample solution, add
a mixture of chloroform and methanol (9:1) to make exactly
200 mL, and use this solution as the standard solution (1).
Pipet 10 mL of the standard solution (1), add a mixture of
chloroform and methanol (9:1) to make exactly 25 mL, and
use this solution as the standard solution (2). Perform the
test with these solutions as directed under Thin-layer Chro-
matography <2.03>. Spot 5 uLL each of the sample solution
and standard solutions (1) and (2) on a plate of silica gel for
thin-layer chromatography. Develop the plate with a mixture
of dichloromethane, ethyl acetate, methanol and ammonia
solution (28) (50:50:6:1) to a distance of about 15 cm, and
dry the plate with cold wind within 1 minute. Develop the
plate again immediately with a freshly prepared mixture of
dichloromethane, ethyl acetate, methanol and ammonia so-
lution (28) (50:50:6:1) to a distance of about 15 cm, and air-
dry the plate. Spray evenly 4-dimethylaminobenzaldehyde
TS for spraying on the plate, and dry the plate with warm
wind: the spots other than the principal spot from the sample
solution are not more intense than the spot from the stand-
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ard solution (1), and the spots, which are more intense than
the spot from the standard solution (2), are not more than
two.

Loss on drying <2.4/> Not more than 4.0% (0.5 g, in vacu-
um at a pressure not exceeding 0.67 kPa, 100°C, 6 hours).

Assay Weigh accurately about 0.2 g of Dihydroergotamine
Mesilate, dissolve in 170 mL of a mixture of acetic anhydride
and acetic acid (100) (10:1), and titrate <2.50> with 0.02
mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination, and make any necessary correc-
tion.

Each mL of 0.02 mol/L perchloric acid VS
= 13.60 mg of C33H37N505.CH403S

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Dihydroergotoxine Mesilate
SERODILT b AL LBE
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Dihydroergocornine Mesilate : R= 4<
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Dihydro-a-ergocryptine Mesilate: R =
‘>70H3
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Dihydro-B-ergocryptine Mesilate: R =
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Dihydroergocristine Mesilate : R=

g

Dihydroergocornine Mesilate
C3;H4N;05.CH,0;S: 659.79
(5'S,10R)-12-Hydroxy-2’,5’-bis(1-methylethyl)-
9,10-dihydroergotaman-3’,6’,18-trione
monomethanesulfonate

Dihydro-a-ergocryptine Mesilate
C3,H;3N505.CH,0;S: 673.82
(5’S,10R)-12'-Hydroxy-2'-(1-methylethyl)-5"-(2-
methylpropyl)-9,10-dihydroergotaman-3’,6’,18-trione
monomethanesulfonate

Dihydro-g-ergocryptine Mesilate
C32H43N505.CH403S: 673.82
(5’S,10R)-12’-Hydroxy-2'-(1-methylethyl)-5'-(1-
methylpropyl)-9,10-dihydroergotaman-3',6’,18-trione
monomethanesulfonate

Dihydroergocristine Mesilate
C35H41N5O5.CH4O3S: 707.84
(5'S,10R)-5'-Benzyl-12'-hydroxy-2'-(1-methylethyl)-
9,10-dihydroergotaman-3’,6’,18-trione
monomethanesulfonate

[8067-24-1, Dihydroergotoxine Mesilate]

Dihydroergotoxine Mesilate contains not less than
97.0% and not more than 103.0% of dihydroergoto-
xine mesilate [as a mixture of dihydroergocornine
mesilate (C;H4Ns;O5.CH,05S), dihydro-a-ergocryp-
tine mesilate (Cs;,Hy3N505.CH,0;3S), dihydro-f-ergo-
cryptine mesilate (Cs;,H3NsO5.CH405S) and dihydro-
ergocristine mesilate (Cs;sH,4NsOs.CH,405S)], calcu-
lated on the anhydrous basis. The relative contents of
dihydroergocornine mesilate (C;;H4;N505.CH,O;S),
dihydroergocryptine mesilate (Cs;,H43NsO5.CH405S)
and dihydroergocristine mesilate  (C;5H4NsOs.
CH,05S) are 30.3-36.3% each, and the content ratio
of dihydro-a-ergocryptine mesilate and dihydro-S-
ergocryptine mesilate is 1.5-2.5:1.

Description Dihydroergotoxine Mesilate occurs as a white
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to pale yellow powder.

It is soluble in methanol, sparingly soluble in ethanol (95),
slightly soluble in water, in acetonitrile and in chloroform,
and practically insoluble in diethyl ether.

Identification Determine the infrared absorption spectrum
of Dihydroergotoxine Mesilate as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

Optical rotation <2.49> [o]¥: +11.0 - +15.0° (0.2 g, calcu-
lated on the anhydrous basis, dilute ethanol, 20 mL, 100
mm).

Purity (1) Clarity and color of solution—Dissolve 0.10 g
of Dihydroergotoxine Mesilate in 20 mL of water: the solu-
tion is clear and the color of the solution is not more intense
than that of the following control solution.

Control solution: To a mixture of 1.0 mL of Cobalt (II)
Chloride CS, 0.4 mL of Copper (II) Sulfate CS and 2.4 mL
of Iron (III) Chloride CS add diluted hydrochloric acid (1 in
40) to make exactly 200 mL.

(2) Heavy metals <1.07>—Proceed with 1.0 g of Di-
hydroergotoxine Mesilate according to Method 2, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(3) Related substances—Weigh accurately 0.100 g of Di-
hydroergotoxine Mesilate, dissolve it in a mixture of chlo-
roform and methanol (9:1) to make exactly 5 mL, and use
this solution as the sample solution. Separately, weigh accu-
rately 10 mg of dihydroergocristine mesilate for thin-layer
chromatography, and dissolve in a mixture of chloroform
and methanol (9:1) to make exactly 100 mL. Pipet 6 mL, 4
mL and 2 mL of this solution, add a mixture of chloroform
and methanol (9:1) to make exactly 10 mL, respectively, and
use these solutions as the standard solutions (1), (2) and (3),
respectively. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03> without putting
the filter paper in the developing vessel. Spot 5 uL each of
the sample solution and the standard solutions (1), (2) and
(3) on a plate of silica gel for thin-layer chromatography.
Develop the plate with a mixture of dichloromethane, ethyl
acetate, methanol and ammonia solution (28) (50:50:3:1) to
a distance of about 15 cm, and dry the plate with the aid of a
cool air stream. Immediately after that, develop the plate
again with a newly prepared mixture of dichloromethane,
ethyl acetate, methanol and ammonia solution (28)
(50:50:3:1) to a distance of about 15 cm, and dry the plate
within 1 minute with the aid of a cool air stream. Spray
evenly p-dimethylaminobenzal-dehyde-hydrochloric acid TS
on the plate, dry the plate within 2 minutes with the aid of a
cool air stream, and heat it at 40°C for 15 minutes: the spots
other than the principal spot from the sample solution are
not more intense than the spot from the standard solution
(1), not more than 2 spots are more intense than that from
the standard solution (2), and not more than 4 spots are
more intense than that from the standard solution (3).

Water <2.48> Not more than 5.0% (0.2 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay (1) Dihydroergotoxine mesilate—Weigh accurately
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about 30 mg each of Dihydroergotoxine Mesilate and Di-
hydroergotoxine Mesilate RS, and dissolve them separately
in a suitable amount of a mixture of water and acetonitrile
(3:1). To these solutions add exactly 10 mL of the internal
standard solution and an amount of a mixture of water and
acetonitrile (3:1) to make 50 mL, and use these solutions as
the sample solution and the standard solution. Perform the
test with 20 uL of the sample solution and standard solution
as directed under Liquid Chromatography <2.0/> according
to the following conditions, and calculate the ratios of the
peak areas of dihydroergocornine, dihydro-a-ergocryptine,
dihydroergocristine and dihydro-S-ergocryptine to the peak
area of the internal standard of these solutions.

Amount (mg) of dihydroergotoxine mesilate
= Ms X (Qra + QOrs + QOrc + Or)/
(Osa + Ose + Osc + QOsp)

Ms: Amount (mg) of Dihydroergotoxine Mesilate RS, cal-
culated on the anhydrous basis

Ora: Ratio of the peak area of dihydroergocornine to that
of the internal standard of the sample solution X
659.80

Org: Ratio of the peak area of dihydro-a-ergocryptine to
that of the internal standard of the sample X 673.83

Orc: Ratio of the peak area of dihydroergocristine to that
of the internal standard of the sample solution X
707.85

Orp: Ratio of the peak area of dihydro-f-ergocryptine to
that of the internal standard of the sample solution
X 673.83

Osa: Ratio of the peak area of dihydroergocornine to that
of the internal standard of the standard solution X
659.80

Osg: Ratio of the peak area of dihydro-a-ergocryptine to
that of the internal standard of the standard solution
X 673.83

Osc: Ratio of the peak area of dihydroergocristine to that
of the internal standard of the standard solution X
707.85

Osp: Ratio of the peak area of dihydro-f-ergocryptine to
that of the internal standard of the standard solution
X 673.83

Internal standard solution—Dissolve 0.04 g of chloram-
phenicol in a mixture of water and acetonitrile (3:1) to make
250 mL.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 280 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of water, acetonitrile and
triethylamine (30:10:1).

Flow rate: Adjust the flow rate so that the retention time
of chloramphenicol is about 5 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the internal standard, dihydroergocornine, dihydro-
a-ergocryptine, dihydroergocristine and dihydro-g-ergocryp-
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tine are eluted in this order with the resolution between the
peaks of dihydro-a-ergocryptine and dihydroergocristine
being not less than 1.5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of dihydroergocornine, dihydro-a-ergocryp-
tine, dihydroergocristine and dihydro-f-ergocryptine to that
of the internal standard is not more than 0.5%.

(2) Relative contents of dihydroergocornine mesilate,
dihydroergocryptine mesilate and dihydroergocristine
mesilate—Calculate the relative amounts of dihydroergocor-
nine mesilate, dihydroergocryptine mesilate (dihydro-a-
ergocryptine mesilate and dihydro-f-ergocryptine mesilate)
and dihydroergocristine mesilate from the chromatogram
obtained in Assay (1) for the sample solution using the fol-
lowing equations:

Relative amount (%) of dihydroergocornine mesilate
= Ora/(Qra + Q1 + QOrc + Orp) X 100

Relative amount (%) of dihydroergocryptine mesilate
= (Qm + Om)/(Qra + O + Orc + QOrp) X 100

Relative amount (%) of dihydroergocristine mesilate
= Orc/(Qra + Qrs + QOrc + Orp) X 100

(3) Ratio of the content of dihydro-a-ergocryptine mesi-
late to dihydro-fS-ergocryptine mesilate—Calculate the ratio
of the amount of dihydro-a-ergocryptine mesilate to di-
hydro-f-ergocryptine mesilate from the chromatogram ob-
tained in the Assay (1) for the sample solution using the fol-
lowing equations:

Ratio of the content of dihydro-a-ergocryptine
mesilate to dihydro-f-ergocryptine mesilate

= QOrs/0Om

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.

Dilazep Hydrochloride Hydrate

T Z¥ TIEEE KN
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C;HuN,0,0.2HCI.H,0: 695.63
3,3’-(1,4-Diazepane-1,4-diyl)dipropyl
bis(3,4,5-trimethoxybenzoate) dihydrochloride
monohydrate

[20153-98-4, anhydride]

Dilazep Hydrochloride Hydrate contains not
less than 98.0% of dilazep hydrochloride
(C3;H4N,049.2HCI: 677.62), calculated on the dried
basis.

Description Dilazep Hydrochloride Hydrate occurs as a
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white, crystalline powder. It is odorless.

It is freely soluble in acetic acid (100) and in chloroform,
soluble in water, slightly soluble in ethanol (95) and in acetic
anhydride, and practically insoluble in diethyl ether.

Melting point: 200 - 204°C Immerse the sample in a bath
of 110°C, and raise the temperature at the rate of about 3°C
per minute from 140°C to 150°C, about 10°C per minute
from 160°C to 195°C and about 1°C per minute from
195°C.

Identification (1) To 1 mL of a solution of Dilazep Hy-
drochloride Hydrate (1 in 100) add 0.1 mL of a solution of
hydroxylammonium chloride (1 in 10) and 0.1 mL of 8
mol/L potassium hydroxide TS, and warm in a water bath
of 70°C for 10 minutes. After cooling, add 0.5 mL of dilute
hydrochloric acid and 0.1 mL of iron (III) chloride TS: a
purple color develops.

(2) To 5mL of a solution of Dilazep Hydrochloride Hy-
drate (3 in 500) add 0.3 mL of Reinecke salt TS: a light red
precipitate is formed.

(3) Determine the absorption spectrum of a solution of
Dilazep Hydrochloride Hydrate (1 in 50,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(4) Determine the infrared absorption spectrum of
Dilazep Hydrochloride Hydrate as directed in the potassium
chloride disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

pH <2.54> Dissolve 1.0 g of Dilazep Hydrochloride Hy-
drate in 100 mL of water: the pH of this solution is between
3.0 and 4.0.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Dilazep Hydrochloride Hydrate in 20 mL of water: the
solution is clear and colorless.

(2) Sulfate <I.14>—Perform the test with 0.5g of
Dilazep Hydrochloride Hydrate. Prepare the control solu-
tion with 0.50 mL of 0.005 mol/L sulfuric acid VS (not more
than 0.048%).

(3) Heavy metals <1.07>—Proceed with 2.0 g of Dilazep
Hydrochloride Hydrate according to Method 1, and perform
the test. Prepare the control solution with 2.0 mL of Stand-
ard Lead Solution (not more than 10 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Dilazep Hydrochloride Hydrate according to Method 3,
and perform the test (not more than 2 ppm).

(5) Related substances—Dissolve 0.40 g of Dilazep Hy-
drochloride Hydrate in 10 mL of chloroform, and use this
solution as the sample solution. Pipet 1 mL of the sample
solution, add chloroform to make exactly 200 mL, and use
this solution as the standard solution. Perform the test with
these solutions as directed under Thin-layer Chromatogra-
phy <2.03>. Spot 5 uL each of the sample solution and stand-
ard solution on a plate of silica gel for thin-layer chroma-
tography. Develop the plate with a mixture of methanol,
ethyl acetate, dichloromethane and hydrochloric acid
(500:200:100:1) to a distance of about 10 cm, and air-dry the
plate. Spray evenly Dragendorff’s TS for spraying on the
plate: the spots other than the principal spot from the sample
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solution are not more intense than the spot from the stand-
ard solution.

Loss on drying <2.4/> 2.0-3.0% (1 g, 105°C, 3 hours).
Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.3 g of Dilazep Hydrochlo-
ride Hydrate, dissolve in 40 mL of a mixture of acetic anhy-
dride and acetic acid (100) (7:3), and titrate <2.50> with 0.1
mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination, and make any necessary correc-
tion.

Each mL of 0.1 mol/L perchloric acid VS
= 33.88 mg of C31H44N2010.2HC1

Containers and storage Containers—Tight containers.

Diltiazem Hydrochloride
SIVF T LIRS

C,H6N,0,S.HCI: 450.98
(25,35)-5-[2-(Dimethylamino)ethyl]-2-(4-methoxyphenyl)-
4-0x0-2,3,4,5-tetrahydro-1,5-benzothiazepin-3-yl

acetate monohydrochloride

[33286-22-5]

Diltiazem Hydrochloride, when dried, contains not
less than 98.5% of C22H26N204S.HC1.

Description Diltiazem Hydrochloride occurs as white crys-
tals or crystalline powder. It is odorless.

It is very soluble in formic acid, freely soluble in water, in
methanol and in chloroform, sparingly soluble in aceto-
nitrile, slightly soluble in acetic anhydride and in ethanol
(99.5), and practically insoluble in diethyl ether.

Identification (1) Dissolve 0.05 g of Diltiazem Hydro-
chloride in 1 mL of 1 mol/L hydrochloric acid TS, add 2 mL
of ammonium thiocyanate-cobalt (II) nitrate TS and 5 mL of
chloroform, shake well, and allow to stand: a blue color de-
velops in the chloroform layer.

(2) Proceed as directed under Oxygen Flask Combustion
Method <1.06> with 0.03 g of Diltiazem Hydrochloride,
using 20 mL of water as the absorbing liquid, and prepare
the test solution: the test solution responds to the Qualitative
Tests <1.09> (1) for sulfate.

(3) Dissolve 0.01 g of Diltiazem Hydrchloride in 0.01
mol/L hydrochloric acid TS to make 100 mL. To 2 mL of
the solution add 0.01 mol/L hydrochloric acid TS to make
20 mL. Determine the absorption spectrum of the solution as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
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and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(4) Determine the infrared absorption spectrum of Dil-
tiazem Hydrochloride, previously dried, as directed in the
potassium bromide disk method under Infrared Spectropho-
tometry <2.25>: it exhibits absorption at the wave numbers of
about 1741 cm~!, 1678 cm~!, 1252 cm~! and 1025 cm~!.

(5) A solution of Diltiazem Hydrochloride (1 in 50)
responds to the Qualitative Tests <1.09> (2) for chloride.

Optical rotation <2.49> [o]¥: +115 - +120° (after drying,
0.20 g, water, 20 mL, 100 mm).

Melting point <2.60> 210 -215°C (with decomposition).

pH <2.54> Dissolve 1.0 g of Diltiazem Hydrochloride in
100 mL of water: the pH of this solution is between 4.3 and
5.3.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Diltiazem Hydrochloride in 20 mL of water: the solution
is clear and colorless.

(2) Sulfate <1.14>—Perform the test with 1.0 g of Diltia-
zem Hydrochloride. Prepare the control solution with
0.50 mL of 0.005 mol/L sulfuric acid VS (not more than
0.024%).

(3) Heavy metals <1.07>—Proceed with 2.0 g of Diltia-
zem Hydrochloride according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 10 ppm).

(4) Arsenic <I.11>—Place 1.0 g of Diltiazem Hydrochlo-
ride in a decomposition flask, add 5 mL of nitric acid and 2
mL of sulfuric acid, put a small funnel on the neck of the
flask, and heat cautiously until white fumes are evolved.
After cooling, add 2 mL of nitric acid, heat, and repeat this
procedure twice, add several 2-mL portions of hydrogen
peroxide (30), and heat until the solution becomes colorless
to pale yellow. After cooling, add 2 mL of saturated solution
of ammonium oxalate monohydrate, and heat again until
white fumes are evolved. After cooling, add water to make 5
mL, use this solution as the test solution, and perform the
test: the test solution has no more color than the following
control solution (not more than 2 ppm).

Control solution: Proceed in the same manner as the test
solution without Diltiazem Hydrochloride, add 2.0 mL of
Standard Arsenic Solution and water to make 5 mL, and
proceed in the same manner as the test solution.

(5) Related substances—Dissolve 50 mg of Diltiazem Hy-
drochloride in 50 mL of diluted ethanol (4 in 5), and use this
solution as the sample solution. Measure exactly 1 mL of the
sample solution, add diluted ethanol (4 in 5) to make exactly
200 mL, and use this solution as the standard solution. Per-
form the test with exactly 20 4L each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.0I> according to the following conditions. Deter-
mine each peak area of both solutions by automatic integra-
tion method: the total peak area of peaks other than the
peak of diltiazem obtained from the sample solution is not
larger than 3/5 times the peak area of diltiazem obtained
from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 240 nm).

Column: A stainless steel column 4.6 mm in inside diame-
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ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
50°C.

Mobile phase: Dissolve 8 g of sodium acetate trihydrate
and 1.5 g of d-camphorsulfonic acid in 500 mL of water, and
filter using a membrane filter (0.4 yum in pore size). Add 250
mL each of acetonitrile and methanol to the filtrate, and
adjust the solution to a pH of 6.6 by adding sodium acetate
trihydrate.

Flow rate: Adjust the flow rate so that the retention time
of diltiazem is about 9 minutes.

Time span of measurement: About twice as long as the
retention time of diltiazem beginning after the solvent peak.
System suitability—

Test for required detection: To exactly 2 mL of the stand-
ard solution add diluted ethanol (4 in 5) to make exactly 10
mL. Confirm that the peak area of diltiazem obtained from
20 uL of this solution is equivalent to 15 to 25% of that from
20 uL of the standard solution.

System performance: Dissolve 0.03 g of Diltiazem Hy-
drochloride, 0.02g of d-3-hydroxy-cis-2,3-dihydro-5-[2-
(dimethylamino)ethyl]-2-(4-methoxyphenyl)-1, 5-benzothia-
zepin-4-(5H)-one hydrochloride and 0.02 g of phenylbenzo-
ate in 160 mL of ethanol (99.5), and add water to make 200
mL. When the procedure is run with 20 uL of this solution
under the above operating conditions, d-3-hydroxy-cis-2,3-
dihydro-5-[2-(dimethylamino)ethyl] -2- (4-methoxyphenyl) -
1,5-benzothiazepin-4(5H)-one, diltiazem and phenyl benzo-
ate are eluted in this order with the resolutions between
the peaks of d-3-hydroxy-cis-2,3-dihydro-5-[2-(dimethyla-
mino)ethyl]-2-(4-methoxyphenyl)-1,5-benzothiazepin-4(5H)-
one and diltiazem and between the peaks of diltiazem and
phenyl benzoate being not less than 2.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of diltiazem is not more than 2.0%.

Loss on drying <2.41> Not more than 0.5% (1 g, 105°C,
2 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.7 g of Diltiazem Hydro-
chloride, previously dried, dissolve in 2.0 mL of formic acid,
add 60 mL of acetic anhydride, and titrate <2.50> with 0.1
mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination, and make any necessary correc-
tion.

Each mL of 0.1 mol/L perchloric acid VS
= 45.10 mg of C22H25N204S.HC1

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Dimemorfan Phosphate
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C18H25N.H3PO4: 353.39
(98,138,145)-3,17-Dimethylmorphinan monophosphate
[36304-84-4]

Dimemorfan Phosphate, when dried, contains not
less than 985% of C18H25N.H3PO4.

Description Dimemorfan Phosphate occurs as white to
pale yellowish white crystals or crystalline powder.

It is freely soluble in acetic acid (100), sparingly soluble in
water and in methanol, slightly soluble in ethanol (95), and
practically insoluble in diethyl ether.

Melting point: about 265°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Dimemorfan Phosphate (1 in 5000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelenghs.

(2) Determine the infrared absorption spectrum of
Dimemorfan Phosphate, previously dried, as directed in the
potassium bromide disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibits similar intensities of
absorption at the same wave numbers.

(3) To 2mL of a solution of Dimemorfan Phosphate (1
in 100) add 2 to 3 drops of silver nitrate TS: a yellow precipi-
tate is formed, and it dissolves on the addition of dilute
nitric acid.

Optical rotation <2.49> [o]®: +25- +27° (after drying,
1 g, methanol, 100 mL, 100 mm).

pH <2.54> Dissolve 1.0 g of Dimemorfan Phosphate in 100
mL of water: the pH of this solution is between 4.0 and 5.0.

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Dimemorfan Phosphate according to Method 1, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(2) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Dimemorfan Phosphate according to Method 3, and per-
form the test. Use 10 mL of a solution of magnesium nitrate
hexahydrate in ethanol (95) (1 in 10) (not more than 2 ppm).

(3) Related substances—Dissolve 0.10 g of Dimemorfan
Phosphate in 10 mL of methanol, and use this solution as
the sample solution. Pipet 1 mL of the sample solution, add
methanol to make exactly 100 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot
10 uL each of the sample solution and standard solution on a
plate of silica gel for thin-layer chromatography. Develop
the plate with a mixture of methanol, chloroform and am-
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monia solution (28) (150:150:1) to a distance of about 10 cm,
and air-dry the plate. Spray evenly the plate with Dragen-
dorff’s TS for spraying: the spots other than the principal
spot from the sample solution are not more intense than the
spot from the standard solution.

Loss on drying <2.41> Not more than 0.5% (1 g, 105°C,
3 hours).

Assay Weigh accurately about 0.6 g of Dimemorfan Phos-
phate, previously dried, dissolve in 100 mL of acetic acid
(100), and titrate <2.50> with 0.1 mol/L perchloric acid VS
(potentiometric titration). Perform a blank determination,
and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 35.34 mg of C;gH,sN.H;PO,

Containers and storage Containers—Tight containers.

Dimenhydrinate
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C;H,;NO.C;H;CIN,O,: 469.96

2-(Diphenylmethoxy)-N, N-dimethylethylamine—
8-chloro-1,3-dimethyl-1H-purine-2,6(3H,7H)-dione (1/1)
[523-87-5]

Dimenhydrinate, when dried, contains not less
than 53.0% and not more than 55.5% of diphenhydra-
mine (C;;H,;NO: 255.36), and not less than 44.0%
and not more than 47.0% of 8-chlorotheophylline
(C;H;CIN,O,: 214.61).

Description Dimenhydrinate occurs as a white, crystalline
powder. It is odorless, and has a bitter taste.

It is very soluble in chloroform, freely soluble in ethanol
(95), and slightly soluble in water and in diethyl ether.

Identification (1) Dissolve 0.5 g of Dimenhydrinate in 30
mL of dilute ethanol, add 30 mL of water, and use this solu-
tion as the sample solution. Transfer 30 mL of the sample
solution to a separator, and add 2 mL of ammonia solution
(28). Extract with two 10-mL portions of diethyl ether, com-
bine the diethyl ether extracts, wash the combined extracts
with 5 mL of water, and then extract the combined extracts
with 15 mL of diluted hydrochloric acid (1 in 100). With this
acid extract perform the following tests.

(i) To 5 mL of this acid extract add 5 drops of Reinecke
salt TS: a light red precipitate is produced.

(ii) To 10 mL of this acid extract add 10 mL of 2,4,6-
trinitrophenol TS dropwise, and allow to stand for 30
minutes. Collect the precipitate by filtrating, recrystallize
from dilute ethanol, and dry at 105°C for 30 minutes: the
crystals melt <2.60> between 128°C and 133°C.

(2) To 30mL of the sample solution obtained in the
Identification (1) add 2 mL of dilute sulfuric acid, and cool
for 30 minutes. Scratch the inside wall of the container fre-
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quently to facilitate crystallization. Filter, and wash the
white crystals with a small amount of ice-cooled water. Dry
the crystals for 1 hour at 105°C: the crystals melt <2.60> be-
tween 300°C and 305°C with decomposition.

(3) To 0.01 g of the crystals obtained in the Identifica-
tion (2) add 10 drops of hydrogen peroxide TS and 1 drop of
hydrochloric acid, and evaporate on a water bath to dryness:
the residue shows a yellow-red color. When the dish contain-
ing the residue is held over a vessel containing 2 to 3 drops of
ammonia TS, the color changes to red-purple, which is dis-
charged on the addition of 2 to 3 drops of sodium hydroxide
TS.

(4) Mix well 0.05 g of the crystals obtained in the Iden-
tification (2) with 0.5 g of sodium peroxide in a nickel cruci-
ble, and heat until the mass melts. Cool, dissolve the melted
mass in 20 mL of water, and acidify with dilute nitric acid:
the solution responds to the Qualitative Tests <7.09> for
chloride.

Melting point <2.60> 102 -107°C

Purity (1) Chloride <1.03>—Transfer 50 mL of the fil-
trate obtained in the Assay (2) to a Nessler tube, add 1 mL of
nitric acid, and allow to stand for 5 minutes: the turbidity of
the solution is not greater than that of the following control
solution.

Control solution: Dilute 0.25 mL of 0.01 mol/L hydro-
chloric acid VS with 6 mL of dilute nitric acid and with water
to make 50 mL, add 1 mL of silver nitrate TS, and allow to
stand for 5 minutes (not more than 0.044%).

(2) Bromide and iodide—Place 0.10g of Dimen-
hydrinate in a glass-stoppered test tube, and add 0.05 g of
sodium nitrite, 10 mL of chloroform and 10 mL of dilute hy-
drochloric acid. Stopper, shake well, and allow to stand: the
chloroform layer remains colorless.

Loss on drying <2.4/> Not more than 0.5% (3 g, in vacu-
um, phosphorus (V) oxide, 24 hours).

Residue on ignition <2.44> Not more than 0.3% (1 g).

Assay (1) Diphenhydramine—Weigh accurately about
0.5 g of Dimenhydrinate, previously dried, transfer to a
250-mL separator, and add 50 mL of water, 3 mL of ammo-
nia TS and 10 g of sodium chloride. Extract with six 15-mL
portions of diethyl ether with shaking, combine the diethyl
ether extracts, and wash the combined diethyl ether extracts
with three 50-mL portions of water. To the diethyl ether ex-
tracts add exactly 25 mL of 0.05 mol/L sulfuric acid VS, and
add 25 mL of water. Shake thoroughly, and evaporate the
diethyl ether gently. Cool, and titrate the excess sulfuric acid
with 0.1 mol/L sodium hydroxide VS (indicator: 3 drops of
methyl red TS). Perform a blank determination, and make
any necessary correction.

Each mL of 0.05 mol/L sulfuric acid VS
= 25.54 mg C17H21NO

(2) 8-Chlorotheophylline—Weigh accurately about 0.8 g
of Dimenhydrinate, previously dried, transfer to a 200-mL
volumetric flask, add 50 mL of water, 3 mL of ammonia TS
and 6 mL of a solution of ammonium nitrate (1 in 10), and
heat on a water bath for 5 minutes. Add exactly 25 mL of
0.1 mol/L silver nitrate VS, heat on a water bath for 15
minutes with occasional shaking, cool, and add water to
make exactly 200 mL. Allow to stand overnight to settle the
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precipitate, and filter through a dry filter paper, discarding
the first 20 mL of the filtrate. Measure exactly 100 mL of the
subsequent filtrate, acidify with nitric acid, add 3 mL of
nitric acid, and titrate the excess silver nitrate with 0.1 mol/L
ammonium thiocyanate VS (indicator: 2 mL of ammonium
iron (IIT) sulfate TS). Perform a blank determination, and
make any necessary correction.

Each mL of 0.1 mol/L silver nitrate VS
= 21.46 mg of C7H7C1N402

Containers and storage Containers—Well-closed contain-
ers.

Dimenhydrinate Tablets
SALERYF— MR

Dimenhydrinate Tablets contain not less than
95.0% and not more than 105.0% of the labeled
amount of dimenhydrinate (C;;H,;NO.C;H;CIN,O,:
469.96).

Method of preparation Prepare as directed under Tablets,
with Dimenhydrinate.

Identification (1) Triturate a quanity of powdered
Dimenhydrinate Tablets, equivalent to 0.5g of Dimen-
hydrinate according to the labeled amount, with 25 mL of
warm ethanol (95), and filter. Dilute the filtrate with 40 mL
of water, and filter again. Use the filtrate as the sample solu-
tion. Transfer 30 mL of the sample solution to a separator,
and proceed as directed in the Identification (1) under
Dimenhydrinate.

(2) With 30 mL of the sample solution obtained in (1),
proceed as directed in the Identification (2), (3) and (4) under
Dimenhydrinate.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 15 minutes of Dimenhydrinate Tablets is not less than
85%.

Start the test with 1 tablet of Dimenhydrinate Tablets,
withdraw not less than 20 mL of the medium at the
specified minute after starting the test, and filter through
a membrane filter with a pore size not exceeding 0.45 um.
Discard the first 10 mL of the filtrate, pipet V' mL of the
subsequent filtrate, add water to make exactly V' mL so
that each mL contains about 28 ug of dimenhydrinate
(C7H,NO.C,H;CIN,O,) according to the labeled amount,
and use this solution as the sample solution. Separately,
weigh accurately about 28 mg of dimenhydrinate for assay,
previously dried in vacuum over phosphorous (V) oxide for
24 hours, and dissolve in water to make exactly 50 mL. Pipet
5mL of this solution, add water to make exactly 100 mL,
and use this solution as the standard solution. Determine the
absorbances, At and Ag, of the sample solution and stand-
ard solution at 276 nm as directed under Ultraviolet-visible
Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of dimenhydrinate (C17H21NO.C7H7C1N402)
= Mg X Ar/As X V'/V X 1/C %X 90
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Ms: Amount (mg) of dimenhydrinate for assay
C: Labeled amount (mg) of dimenhydrinate
(C17H21NO.C7H7C1N402) in 1 tablet

Assay Weigh accurately, and powder not less than 20
Dimenhydrinate Tablets. Weigh accurately a portion of
the powder, equivalent to about 0.5 g of dimenhydrinate
(C7H,NO.C;H,CIN,O,), transfer to a flask, add 40 mL of
ethanol (95), and heat with swirling on a water bath until the
solution just boils. Continue to heat for 30 seconds, and
filter through a glass filter (G4). Wash the filter with warm
ethanol (95), transfer the filtrate and washings to a flask,
and evaporate the ethanol on a water bath to make 5 mL.
Add 50 mL of water, 3 mL of ammonia TS and 6 mL of a
solution of ammonium nitrate (1 in 10), heat the mixture on
a water bath for 5 minutes, add exactly 25 mL of 0.1 mol/L
silver nitrate VS, and heat on a water bath for 15 minutes
with occasional shaking. Transfer the mixture to a 200-mL
volumetric flask, using water to rinse the flask, cool, add
water to make exactly 200 mL, and proceed as directed in the
Assay (2) under Dimenhydrinate.

Each mL of 0.1 mol/L silver nitrate VS
= 47.00 mg of C17H21NO.C7H7C1N402

Containers and storage Containers—Well-closed contain-
ers.

Dimercaprol
SALNTE—L

H SH

Hs\)Q/OH

C3H8082: 124.23
(2RS)-2,3-Disulfanylpropan-1-ol
[59-52-9]

and enantiomer

Dimercaprol contains not less than 98.5% and not
more than 101.5% of C;H;OS,.

Description Dimercaprol is a colorless or pale yellow lig-
uid. It has a mercaptan-like, disagreeable odor.
It is miscible with methanol and with ethanol (99.5)
It is soluble in peanut oil, and sparingly soluble in water.
It shows no optical rotation.

Identification (1) Add 1 drop of Dimercaprol to a mix-
ture of 1 drop of a solution of cobalt (II) chloride hexahy-
drate (1 in 200) and 5 mL of water: a yellow-brown color de-
velops.

(2) Determine the infrared absorption spectrum of
Dimercaprol as directed in the liquid film method under In-
frared Spectrophotometry <2.25>, and compare the spectrum
with the Reference Spectrum: both spectra exhibit similar in-
tensities of absorption at the same wave numbers.

Refractive index <2.45> n%: 1.570 - 1.575
Specific gravity <2.56> d33: 1.238 - 1.248

Purity (1) Clarity and color of solution—Dissolve 1.0 mL
of Dimercaprol in 20 mL of peanut oil: the solution is clear
and colorless to pale yellow.

(2) Bromide—To 2.0 g of Dimercaprol add 25 mL of
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dilute potassium hydroxide-ethanol TS, and heat in a water
bath under a reflux condenser for 2 hours. Evaporate the
ethanol in a current of warm air, add 20 mL of water, and
cool. Add a mixture of 10 mL of strong hydrogen peroxide
and 40 mL of water, boil gently under a reflux condenser for
10 minutes, and filter rapidly after cooling. Wash the residue
with two 10-mL portions of water, combine the washings
with the filtrate, add 10 mL of dilute nitric acid and exactly
5mL of 0.1 mol/L silver nitrate VS, and titrate <2.50> the
excess silver nitrate with 0.1 mol/L ammonium thiocyanate
VS (indicator: 2 mL of ammonium iron (III) sulfate TS).
Perform a blank determination: not more than 1.0 mL of
0.1 mol/L silver nitrate VS is consumed.

(3) Heavy metals </.07>—Proceed with 1.0 g of Dimer-
caprol according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 20 ppm).

Assay Weigh accurately about 0.15 g of Dimercaprol into a
glass-stoppered flask, dissolve in 10 mL of methanol, and
titrate <2.50> immediately with 0.05 mol/L iodine VS until a
pale yellow color is produced. Perform a blank determina-
tion, and make any necessary correction.

Each mL of 0.05 mol/L iodine VS = 6.212 mg of C;H3OS,

Containers and storage Containers—Tight containers.
Storage—Not exceeding 5°C.

Dimercaprol Injection
S A LN T O— LEHE

Dimercaprol Injection is an oily solution for injec-
tion.

It contains not less than 95.0% and not more
than 105.0% of the labeled amount of dimercaprol
(C;H508S,: 124.23).

Method of preparation Prepare as directed under Injec-
tions, with Dimercaprol. Benzyl Benzoate or Benzyl Alcohol
may be added to increase the solubility.

Description Dimercaprol Injection is a clear, colorless or
light yellow liquid. It has an unpleasant odor.

Identification Measure a volume of Dimercaprol Injection,
equivalent to 30 mg of Dimercaprol according to the labeled
amount, and proceed as directed in the Identification (1)
under Dimercaprol.

Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> Perform the test ac-
cording to Method 2: it meets the requirement.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Pipet a volume of Dimercaprol Injection, equivalent
to about 0.1 g of dimercaprol (C;H;0S,), into a flask, and
rinse the pipet several times with a mixture of methanol and
diethyl ether (3:1), adding the rinsings to the flask. Add the
mixture of methanol and diethyl ether (3:1) to make 50 mL,
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and titrate <2.50> with 0.05 mol/L iodine VS until a yellow
color persists. Perform a blank determination, and make any
necessary correction.

Each mL of 0.05 mol/L iodine VS
= 6.212 mg of C;H30S,

Containers and storage Containers—Hermetic containers.
Storage—In a cold place.

Dimorpholamine
SENKT I

o)
’\/)“\.,&0
HaC A~ N~ N/\/\CH;,
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C20H38N404: 398.54
N, N’-Ethylenebis(N-butylmorpholine-4-carboxamide)
[119-48-2]

Dimorpholamine, when dried, contains not less than
98.0% and not more than 101.0% of C,yH33N,O,.

Description Dimorpholamine is a white to light yellow,
crystalline powder, masses or syrupy liquid.

It is very soluble in ethanol (99.5) and in acetic anhydride,
and soluble in water.

The pH of a solution prepared by dissolving 1.0 g of
Dimorpholamine in 10 mL of water is between 6.0 and 7.0.

It is hygroscopic.

Identification (1) Determine the absorption spectrum of a
solution of Dimorpholamine (1 in 50,000) as directed under
Ultraviolet-visible Spectrophotometry <2.24>, and compare
the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave-
lengths.

(2) Determine the infrared absorption spectrum of
Dimorpholamine, previously dried, as directed in the potas-
sium bromide disk method under the Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Dimorpholamine in 50 mL of water: the solution is clear
and colorless to pale yellow.

(2) Chloride <1.03>—To 20 mL of the solution obtained
in (1) add 6 mL of dilute nitric acid and water to make 50
mL. Perform the test using this solution as the test solution.
Prepare the control solution with 0.40 mL of 0.01 mol/L hy-
drochloric acid VS (not more than 0.036%).

(3) Sulfate <71.14>—To 10 mL of the solution obtained in
(1) add 1 mL of dilute hydrochloric acid and water to make
50 mL. Perform the test using this solution as the test solu-
tion. Prepare the control solution with 0.40 mL of 0.005
mol/L sulfuric acid VS (not more than 0.096%).

(4) Heavy metals <I/.07>—Proceed with 2.0 g of Dimor-
pholamine according to Method 2, and perform the test.
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Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm).

(5) Related substances—Dissolve 0.20 g of Dimorphola-
mine in 10 mL of ethanol (99.5), and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add
ethanol (99.5) to make exactly 100 mL, and use this solution
as the standard solution. Perform the test with these solu-
tions as directed under Thin-layer Chromatography <2.03>.
Spot 10 uL each of the sample solution and standard solu-
tion on a plate of silica gel for thin-layer chromatography.
Develop the plate with a mixture of ethanol (99.5) and water
(4:1) to a distance of about 10 cm, and air-dry the plate.
Allow the plate to stand in iodine vapor for 10 minutes: the
spot other than the principal spot from the sample solution is
not more intense than the spot from the standard solution.

Loss on drying <2.4I> Not more than 0.5% (1 g, in vacu-
um, phosphorus (V) oxide, 8 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.6 g of Dimorpholamine,
previously dried, dissolve in 50 mL of acetic anhydride, and
titrate <2.50> with 0.1 mol/L perchloric acid VS (potentio-
metric titration). Perform a blank determination, and make
any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 39.85 mg of C20H38N404

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Dimorpholamine Injection

SEILKRT I AHK

Dimorpholamine Injection is an aqueous solution
for injection.

It contains not less than 95.0% and not more than
105.0% of the labeled amount of dimorpholamine
(C20H38N404: 39854).

Method of preparation Prepare as directed under Injec-
tions, with Dimorpholamine.

Description Dimorpholamine Injection is a clear, colorless
liquid.
pH: 3.0-5.5

Identification (1) To a volume of Dimorpholamine Injec-
tion, equivalent to 0.1 g of Dimorpholamine according to
the labeled amount, add 3 drops of Dragendorff’s TS: an
orange color develops.

(2) To a volume of Dimorpholamine Injection, equiva-
lent to 50 mg of Dimorpholamine according to the labeled
amount, add 1 mL of dilute hydrochloric acid, and evapo-
rate on a water bath to dryness. Dissolve the residue in 2 mL
of hydrochloric acid, boil for 10 minutes under a reflux con-
denser, and evaporate to dryness on a water bath. Dissolve
the residue with 1 mL of water, neurtralize with sodium hy-
droxide TS, and add 0.2 mL of a solution of acetaldehyde (1
in 20), 0.1 mL of sodium pentacyanonitrosyl ferrate (III) TS
and 0.5 mL of sodium carbonate TS: a blue color develops.

Bacterial endotoxins <4.0/> Less than 5.0 EU/mg. Perform
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the test with the sample diluted to 0.15 w/v% with water for
bacterial endotoxins test.

Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> Perform the test ac-
cording to Method 1: it meets the requirement.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Measure exactly a volume of Dimorpholamine
Injection, equivalent to about 30 mg of dimorpholamine
(C50H33N,40,), and add water to make exactly 200 mL. Pipet
1 mL of this solution, shake with exactly 4 mL of the inernal
standard solution for 5 minutes, and use this solution as the
sample solution. Separately, weigh accurately about 0.15 g
of dimorpholamine for assay, previously dried in a desicca-
tor (in vacuum, phosphorus (V) oxide) for 8 hours, and dis-
solve in water to make exactly 1000 mL. Pipet 1 mL of this
solutionn, shake with exactly 4 mL of the inernal standard
solution for 5 minutes, and use this solution as the standard
solution. Perform the test with 10 uL each of the sample so-
lution and standard solution as directed under Liquid Chro-
matography <2.0/> according to the following conditions,
and calculate the ratios, Qr and Qs, of the peak area of
dimorpholamine to that of the inernal standard.

Amount (mg) of dimorpholamine (CyH33N4Oy)
= Ms X Qr/Qs X 1/5

Ms: Amount (mg) of dimorpholamine for assay

Internal standard solution—A solution of butyl parahy-
droxybenzoate in acetonitrile (1 in 25,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 216 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of water and acetonitrile (1:1).

Flow rate: Adjust the flow rate so that the retention time
of dimorpholamine is about 4 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, dimorpholamine and the internal standard are eluted
in this order with the resolution between these peaks being
not less than 2.0.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of dimorpholamine to that of the internal
standard is not more than 1.0%.

Containers and storage Containers—Hermetic containers.
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Dinoprost
Prostaglandin F,,

/78X b

C20H34O52 354.48
(52)-7-{(1R,2R,3R,5S)-3,5-Dihydroxy-2-[(1E,3S)-3-
hydroxyoct-1-en-1-yl]cyclopentyl} hept-5-enoic acid
[551-11-1]

Dinoprost contains not less than 98.5% of C,;H340s,
calculated on the anhydrous basis.

Description Dinoprost occurs as white, waxy masses or
powder, or a clear, colorless to light yellow and viscous
liquid. It is odorless.

It is very soluble in N, N-dimethylformamide, freely solu-
ble in methanol, in ethanol (99.5) and in diethyl ether, and
very slightly soluble in water.

Identification (1) To 5 mg of Dinoprost add 2 mL of sul-
furic acid, and dissolve by shaking for 5 minutes: a dark red
color develops. To this solution add 30 mL of sulfuric acid:
an orange color develops with a green fluorescence.

(2) Dissolve 1 mg of Dinoprost in 50 mL of diluted sulfu-
ric acid (7 in 10), and warm in a water bath heated at 50°C
for 40 minutes. After cooling, determine the absorption
spectrum of the solution as directed under Ultraviolet-visible
Spectrophotometry <2.24>, and compare the spectrum with
the Reference Spectrum: both spectra exhibit similar intensi-
ties of absorption at the same wavelengths.

(3) Warm Dinoprost at 40°C to effect a liquid, and de-
termine the infrared absorption spectrum of the liquid as
directed in the liquid film method under Infrared Spectro-
photometry <2.25>, and compare the spectrum with the Ref-
erence Spectrum: both spectra exhibits similar intensities of
absorption at the same wave numbers.

Optical rotation <2.49> [o]¥: +24 - +31° (0.2 g, ethanol

(99.5), 10 mL, 100 mm).

Purity (1) Clarity and color of solution—Dissolve 0.20 g
of Dinoprost in 5 mL of ethanol (99.5): the solution is clear
and colorless to pale yellow.

(2) Related substances—Dissolve 10 mg of Dinoprost in
2 mL of methanol, add water to make 10 mL, and use this
solution as the sample solution. Pipet 3 mL of the sample so-
lution, add diluted methanol (1 in 5) to make exactly 100
mL, and use this solution as the standard solution. Perform
the test with exactly 10 uL. each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.01> according to the following conditions. Determine each
peak area of these solutions by the automatic integration
method: the total area of the peaks other than the peak of
dinoprost from the sample solution is not larger than the
peak area of dinoprost from the standard solution.
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Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 205 nm).

Column: A stainless steel column about 5 mm in inside di-
ameter and about 15 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 um in parti-
cle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of 0.02 mol/L potassium dihy-
drogenphosphate TS and acetonitrile (5:2).

Flow rate: Adjust the flow rate so that the retention time
of dinoprost is about 20 minutes.

Selection of column: Dissolve 0.01 g each of isopropyl
parahydroxybenzoate and propyl parahydroxybenzoate in 2
mL of methanol, and add water to make 10 mL. To 1 mL of
this solution add diluted methanol (1 in 5) to make 30 mL,
proceed with 10 uL of this solution under the above operat-
ing conditions, and calculate the resolution. Use a column
giving elution of isopropyl parahydroxybenzoate and propyl
parahydroxybenzoate in this order with the resolution be-
tween these peaks being not less than 2.5.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of dinoprost from the standard solution
composes 5% to 15% of the full scale.

Time span of measurement: About 1.5 times as long as the
retention time of dinoprost beginning after the solvent peak.

Water <2.48> Not more than 0.5% (0.3 g, volumetric titra-
tion, direct titration).

Assay Weigh accurately about 50 mg of Dinoprost, dis-
solve in 30 mL of N,N-dimethylformamide, and titrate
<2.50> with 0.02 mol/L tetramethylammonium hydroxide VS
under a stream of nitrogen (potentiometric titration). Per-
form a blank determination, and make any necessary correc-
tion.

Each mL of 0.02 mol/L tetramethylammonium
hydroxide VS
= 7.090 mg of C20H34O5

Containers and storage Containers—Tight containers.
Storage—Light-resistant, and in a place not exceeding
5°C.

Diphenhydramine

7z ERT I

C17H21NO: 255.35
2-(Diphenylmethoxy)-N, N-dimethylethylamine
[58-73-1]

Diphenhydramine contains not less than 96.0% of
C7H,NO.

Description Diphenhydramine is a clear, light yellow to
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yellow liquid. It has a characteristic odor, and has a burning
taste at first, followed by a slight sensation of numbness on
the tongue.

It is miscible with acetic anhydride, with acetic acid (100),
with ethanol (95) and with diethyl ether.

It is very slightly soluble in water.

Boiling point: about 162°C (in vacuum, 0.67 kPa).

Refractive index n¥: about 1.55

It is gradually affected by light.

Identification (1) To 0.05 g of Diphenhydramine add 2
mL of sulfuric acid: an orange-red precipitate is produced
immediately, and its color changes to red-brown on stand-
ing. Add carefully 2 mL of water to this solution: the inten-
sity of the color changes, but the color tone does not change.

(2) Dissolve 0.1 g of Diphenhydramine in 10 mL of
dilute ethanol, add an excess of a saturated solution of 2,4,6-
trinitrophenol in dilute ethanol with stirring, and cool in ice.
Collect the produced crystals, recrystallize from dilute
ethanol, and dry at 105°C for 30 minutes: the crystals melt
<2.60> between 128°C and 133°C.

Specific gravity <2.56> d2%): 1.013 - 1.020

Purity (1) p-Dimethylaminoethanol—Dissolve 1.0g of
Diphenhydramine in 20 mL of diethyl ether, and extract with
two 10-mL portions of water with thorough shaking. Com-
bine the water extracts, and add 2 drops of phenolphthalein
TS and 1.0 mL of 0.05 mol/L sulfuric acid VS: no red color
develops.

(2) Benzohydrol—Transfer 1.0 g of Diphenhydramine to
a separator, dissolve in 20 mL of diethyl ether, and extract
with two 25-mL portions of diluted hydrochloric acid (1 in
15) with thorough shaking. Separate the diethyl ether layer,
evaporate slowly on a water bath, and dry in a desiccator (in
vacuum, silica gel) for 2 hours: the mass of the residue is not
more than 20 mg.

(3) Heavy metals <1.07>—Proceed with 1.0 g of Diphen-
hydramine according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.5 g of Diphenhydramine,
dissolve in 50 mL of a mixture of acetic anhydride and acetic
acid (100) (7:3), and titrate <2.50> with 0.1 mol/L perchloric
acid VS (potentiometric titration). Perform a blank determi-
nation, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 25.54 mg of C17H21NO

Containers and storage Containers—Tight containers.
Storage—Light-resistant, and almost well-filled.

JP XVI
Diphenhydramine and
Bromovalerylurea Powder
STz ERTI-NLYILKREFER
Method of preparation
Diphenhydramine Tannate N¢g
Bromovalerylurea 500 g

Starch, Lactose Hydrate, or

their mixture a sufficient quantity

1000 g

To make

Prepare as directed under Powders, with the above ingre-
dients.

Description Diphenhydramine and Bromovalerylurea Pow-
der occurs as a slightly grayish white powder.

Identification (1) To 0.1g of Diphenhydramine and
Bromovalerylurea Powder add 5 mL of dilute hydrochloric
acid, 1 mL of ethanol (95) and 10 mL of water, shake, and
filter. To the filtrate add 10 mL of sodium hydroxide TS,
and extract with 10 mL of chloroform. Separate the chlo-
roform layer, add 1 mL of bromophenol blue TS, and shake:
a yellow color develops in the chloroform layer (diphen-
hydramine tannate).

(2) Shake 0.02g of Diphenhydramine and Bromo-
valerylurea Powder with 10 mL of diethyl ether, filter, and
evaporate the filtrate on a water bath. Dissolve the residue in
2 mL of sodium hydroxide TS, and add 5 mL of dimethyl-
glyoxime-thiosemicarbazide TS, and heat on a water bath
for 30 minutes: a red color develops (bromovalerylurea).

(3) Shake 0.3g of Diphenhydramine and Bromo-
valerylurea Powder with 5 mL of methanol, filter, and use
the filtrate as the sample solution. Dissolve 0.15 of bromo-
valerylurea and 0.03 g of diphenhydramine tannate in 5 mL
each of methanol, and use the solutions as standard solution
(1) and standard solution (2). Perform the test as directed
under Thin-layer Chromatography <2.03> with these solu-
tions. Spot 5 uLL each of the sample solution and standard
solutions (1) and (2) on a plate of silica gel with fluorescent
indicator for thin-layer chromatography. Develop the plate
in a mixture of ethyl acetate, ethanol (99.5) and ammonia so-
lution (28) (50:5:1) to a distance of about 10 cm. Air-dry the
plate, and examine under ultraviolet light (main wavelength:
254 nm): 3 spots from the sample solution and the cor-
responding spot from standard solutions (1) and (2) show the
same Rf value. Spray Dragendorff’s TS for spraying evenly
on the plate: the spot from the standard solution (2) and the
corresponding spot from the sample solution reveal an
orange color.

Containers and storage Containers—Well-closed contain-
ers.
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Diphenhydramine Hydrochloride

7z b RT3 GRS
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C7H, NO.HCI: 291.82
2-(Diphenylmethoxy)-N, N-dimethylethylamine
monohydrochloride

[147-24-0]

* HCI

Diphenhydramine Hydrochloride, when dried, con-
tains not less than 98.0% of C;;H,;NO.HCI.

Description Diphenhydramine Hydrochloride occurs as
white crystals or crystalline powder. It is odorless, and has a
bitter taste, followed by a sensation of numbness on the ton-
gue.

It is very soluble in methanol and in acetic acid (100),
freely soluble in water and in ethanol (95), sparingly soluble
in acetic anhydride, and practically insoluble in diethyl ether.

It is gradually affected by light.

Identification (1) Determine the absorption spectrum of a
solution of Diphenhydramine Hydrochloride in methanol
(1 in 2000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Dipenhydramine Hydrochloride as directed in the potassium
chloride disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

(3) A solution of Diphenhydramine Hydrochloride (1 in
50) responds to the Qualitative Tests <1.09> for chloride.

pH <2.54> Dissolve 1.0 g of Diphenhydramine Hydrochlo-
ride in 10 mL of water: the pH of this solution is between 4.0
and 5.0.

Melting point <2.60> 166 - 170°C

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Diphenhydramine Hydrochloride in 10 mL of water: the
solution is clear and colorless.

(2) Heavy metals <1.07>—Proceed with 1.0 g of Diphen-
hydramine Hydrochloride according to Method 4, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(3) Related substances—Dissolve 0.20 g of Diphenhydra-
mine Hydrochloride in 10 mL of methanol, and use this
solution as the sample solution. Pipet 1 mL of the sample so-
lution, add methanol to make exactly 200 mL, and use this
solution as the standard solution. Perform the test with these
solutions as directed under Thin-layer Chromatography
<2.03>. Spot 5 uL each of the sample solution and standard
solution on a plate of silica gel for thin-layer chromatogra-
phy. Develop the plate with a mixture of hexane, ethyl ace-
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tate, methanol and ammonia solution (28) (10:4:2:1) to a dis-
tance of about 10 cm, and air-dry the plate. Spray evenly
iodine TS on the plate: the spots other than the principal
spot and the spot on the original point from the sample solu-
tion are not more intense than the spot from the standard so-
lution.

Loss on drying <2.41> Not more than 0.5% (2g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.4 g of Diphenhydramine
Hydrochloride, previously dried, dissolve in 50 mL of a mix-
ture of acetic anhydride and acetic acid (100) (7:3). Titrate
<2.50> with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 29.18 mg of C17H21NO.HC1

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Diphenhydramine, Phenol and
Zinc Oxide Liniment

7z b RT3 T/ )L EBEY=A b

Method of preparation

Diphenhydramine 20g
Phenol and Zinc Oxide Liniment 980 g
To make 1000 g

Dissolve and mix the above ingredients.

Description Diphenhydramine, Phenol and Zinc Oxide
Liniment is a white to whitish, pasty mass. It has a slight
odor of phenol.

Identification (1) To 3 g of Diphenhydramine, Phenol
and Zinc Oxide Liniment add 20 mL of hexane, shake well,
and separate the hexane layer. Shake thoroughly the hexane
solution with 10 mL of 0.2 mol/L hydrochloric acid.
Separate the aqueous layer, and adjust with sodium hydrox-
ide TS to a pH of 4.6. Add 1 mL of bromophenol blue-
potassium biphthalate TS and 10 mL of chloroform, and
shake: a yellow color develops in the chloroform layer
(diphenhydramine).

(2) Place 1g of Diphenhydramine, Phenol and Zinc
Oxide Liniment in a porcelain crucible, gradually raise the
temperature by heating until the mass is charred, and ignite
strongly: a yellow color is produced, and disappears on cool-
ing. To the residue add 10 mL of water and 5 mL of dilute
hydrochloric acid, shake well, and filter. Add 2 to 3 drops of
potassium hexacyanoferrate (II) TS to the filtrate: a white
precipitate is produced (zinc oxide).

(3) Shake 0.5 g of Diphenhydramine, Phenol and Zinc
Oxide Liniment with 1 mL of water and 5 mL of chlo-
roform, filter, and use the filtrate as the sample solution.
Dissolve 0.01 g each of diphenhydramine and phenol in 5
mL each of chloroform, and use these solutions as standard
solution (1) and standard solution (2). Perform the test as di-
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rected under Thin-layer Chromatography <2.03> with the
sample solution and the standard solutions. Spot 5 uL each
of the sample solution and standard solutions (1) and (2) on
a plate of silica gel for thin-layer chromatography. Develop
the plate with a mixture of ethyl acetate, ethanol (99.5) and
ammonia solution (28) (50:5:1) to a distance of about 10 cm,
and air-dry the plate. Allow the plate to stand in iodine
vapor: two spots from the sample solution and each spot
from standard solution (1) and standard solution (2) show
the same Rf value. Sublime iodine, and spray Dragendorff’s
TS evenly upon the plate: the spot from standard solution (1)
and the corresponding spot from the sample solution reveal
an orange color.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Diphenhydramine Tannate
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Diphenhydramine Tannate is a compound of
diphenhydramine and tannic acid, and contains not
less than 25.0% and not more than 35.0% of diphen-
hydramine (C;H,;NO: 255.35).

Description Diphenhydramine Tannate occurs as a grayish
white to light brown powder. It is odorless or has a slight,
characteristic odor. It is tasteless.

It is slightly soluble in ethanol (95), and practically insolu-
ble in water and in diethyl ether.

Identification (1) To 1g of Diphenhydramine Tannate
add 15 mL of water and 0.3 mL of dilute hydrochloric acid,
shake thoroughly for 1 minute, filter, and use this filtrate as
the sample solution. Transfer 10 mL of the sample solution
to a separator, extract with two 20-mL portions of chlo-
roform, combine the chloroform extracts, and evaporate on
a water bath to dryness. To 5 mL of a solution of the residue
(1 in 100) add 5 drops of Reinecke salt TS: a light red pre-
cipitate is produced.

(2) To 10 mL of a solution of the residue obtained in (1)
(1 in 100) add 10 mL of 2,4,6-trinitrophenol TS dropwise,
and allow to stand for 30 minutes. Collect the precipitate by
filtration, recrystallize from dilute ethanol, and dry at 105°C
for 30 minutes: the crystals melt <2.60> between 128°C and
133°C.

(3) To 1 mL of the sample solution obtained in (1) add 1
drop of iron (III) chloride TS: a dark blue-purple color de-
velops.

Purity Heavy metals <7.07>—Proceed with 1.0g of
Diphenhydramine Tannate according to Method 2, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

Loss on drying <2.41> Not more than 7.0% (1 g, 105°C,
5 hours).

Residue on ignition <2.44> Not more than 1.0% (1 g).

Assay Transfer about 1.7 g of Diphenhydramine Tannate,
accurately weighed, to a separator, dissolve in 20 mL of
water and 3.0 mL of dilute hydrochloric acid with thorough
shaking, add 20 mL of a solution of sodium hydroxide (1 in

JP XVI

10) and exactly 25 mL of isooctane, shake vigorously for 5
minutes, dissolve 2 g of sodium chloride with shaking, and
allow to stand. To 20 mL of the isooctane layer add exactly
80 mL of acetic acid (100), and titrate <2.50> with 0.1 mol/L
perchloric acid VS (potentiometric titration). Perform a
blank determination, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 25.54 mg of C17H21N0

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Freeze-dried Diphtheria Antitoxin,
Equine

EBRCTTIVTIIRRER

Freeze-dried Diphtheria Antitoxin, Equine, is a
preparation for injection which is dissolved before use.

It contains diphtheria antitoxin in immunoglobulin
of horse origin.

It conforms to the requirements of Freeze-dried
Diphtheria Antitoxin, Equine, in the Minimum Re-
quirements for Biological Products.

Description Freeze-dried Diphtheria Antitoxin, Equine,
becomes a colorless or light yellow-brown, clear liquid or a
slightly whitish turbid liquid on addition of solvent.

Diphtheria Toxoid
STFUTRFYA K

Diphtheria Toxoid is a liquid for injection contain-
ing diphtheria toxoid prepared by treating diphtheria
toxin with formaldehyde by a method involving no ap-
preciable loss of the immunogenicity.

It conforms to the requirements of Diphtheria Tox-
oid in the Minimum Requirements for Biological
Products.

Description Diphtheria Toxoid is a clear, colorless to light
yellow-brown liquid.

Adsorbed Diphtheria Toxoid for
Adult Use

BRARXBES 7TV T M4 R

Adsorbed Diphtheria Toxoid for Adult Use is a lig-
uid for injection containing diphtheria toxoid pre-
pared by treating diphtheria toxin with formaldehyde
by a method involving no appreciable loss of the im-
munogenicity and very few antigenic substances other
than toxoid, and rendered insoluble with aluminum
salt.

It conforms to the requirements of Adsorbed
Diphtheria Toxoid for Adult Use in the Minimum
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Requirements of Biological Products.

Description Adsorbed Diphtheria Toxoid for Adult Use
becomes a homogeneous, whitish turbid liquid on shaking.

Adsorbed Diphtheria-Purified
Pertussis-Tetanus Combined
Vaccine

AERBREAELESTT U TREREET 75>

Adsorbed Diphtheria-Purified Pertussis-Tetanus
Combined Vaccine is a liquid for injection consisting
of a liquid containing the protective antigen of Bor-
detella pertussis, Diphtheria Toxoid and a liquid con-
taining tetanus toxoid obtained by detoxifying the
tetanus toxin with formaldehyde solution without
impairing its immunogenicity, to which aluminum is
added to make the antigen and the toxoids insoluble.

It conforms to the requirements of Adsorbed
Diphtheria-Purified Pertussis-Tetanus Combined Vac-
cine in the Minimum Requirements for Biological
Products.

Description Adsorbed Diphtheria-Purified Pertussis-Teta-
nus Combined Vaccine becomes a homogeneous, white tur-
bid liquid on shaking.

Diphtheria-Tetanus Combined
Toxoid

SITTVTRIBEEEG /A K

Diphtheria-Tetanus Combined Toxoid is a liquid for
injection containing diphtheria toxoid and tetanus tox-
oid which are prepared by treating diphtheria toxin
and tetanus toxin, respectively, with formaldehyde by
a method involving no appreciable loss of the immu-
nogenicity.

It conforms to the requirements of Diphtheria-
Tetanus Combined Toxoid in the Minimum Require-
ments of Biological Products.

Description Diphtheria-Tetanus Combined Toxoid is a col-
orless or light yellow-brown, clear liquid.

Adsorbed Diphtheria-Tetanus
Combined Toxoid

AEZSTT) TREBEEENF/A K

Adsorbed Diphtheria-Tetanus Combined Toxoid is
a liquid for injection containing diphtheria toxoid and
tetanus toxoid which are prepared by treating diphthe-
ria toxin and tetanus toxin, respectively, with formal-
dehyde by a method involving no appreciable loss of
the immunogenicity and rendered insoluble by adding
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aluminum salt.

It conforms to the requirements of Adsorbed
Diphtheria-Tetanus Combined Toxoid in the Mini-
mum Requirements for Biological Products.

Description Adsorbed Diphtheria-Tetanus Combined Tox-
oid becomes a homogeneous, whitish turbid liquid on shak-
ing.

Dipyridamole
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C24H40N304: 504.63
2,2’,2”,2"-{[4,8-Di(piperidin-
1-y)pyrimido[5,4-d ]pyrimidine-
2,6-diyl]dinitrilo}tetraethanol
[58-32-2]

Dipyridamole, when dried, contains not less than
985% of C24H40N804.

Description Dipyridamole occurs as yellow crystals or crys-
talline powder. It is odorless, and has a slightly bitter taste.

It is freely soluble in chloroform, sparingly soluble in
methanol and in ethanol (99.5), and practically insoluble in
water and in diethyl ether.

Identification (1) Dissolve 5 mg of Dipyridamole in 2 mL
of sulfuric acid, add 2 drops of nitric acid, and shake: a deep
purple color develops.

(2) Determine the absorption spectrum of a solution of
Dipyridamole in a mixture of methanol and hydrochloric
acid (99:1) (1 in 100,000) as directed under Ultraviolet-visible
Spectrophotometry <2.24>, and compare the spectrum with
the Reference Spectrum: both spectra exhibit similar intensi-
ties of absorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of
Dipyridamole, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

Melting point <2.60> 165 - 169°C

Purity (1) Clarity and color of solution—Dissolve 0.5 g
of Dipyridamole in 10 mL of chloroform: the solution is
clear, and shows a yellow color.

(2) Heavy metals <1.07>—Proceed with 2.0g of
Dipyridamole according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm).

(3) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Dipyridamole according to Method 3, and perform the
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test (not more than 2 ppm).

(4) Related substances—Dissolve 50 mg of Dipyridamole
in 50 mL of the mobile phase, and use this solution as the
sample solution. Pipet 0.5 mL of the sample solution, add
the mobile phase to make exactly 100 mL, and use this solu-
tion as the standard solution. Perform the test with exactly
20 uL. each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and determine each peak area by
the automatic integration method: the total area of the peaks
other than the peak of dipyridamole from the sample solu-
tion is not larger than the peak area of dipyridamole from
the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 280 nm).

Column: A stainless steel column 4 mm in inside diameter
and 15 cm in length, packed with octylsilanized silica gel for
liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 0.2 g of potassium dihydrogen
phosphate in 200 mL of water, and add 800 mL of metha-
nol.

Flow rate: Adjust the flow rate so that the retention time
of dipyridamole is about 4 minutes.

Time span of measurement: About 5 times as long as the
retention time of dipyridamole.

System suitability—

Test for required detection: To exactly 5 mL of the stand-
ard solution add the mobile phase to make exactly 25 mL.
Confirm that the peak area of dipyridamole obtained from
20 uL of this solution is equivalent to 15 to 25% of that of
dipyridamole obtained from 20 uL of the standard solution.

System performance: Dissolve 7 mg of Dipyridamole and
3 mg of terphenyl in 50 mL of methanol. When the proce-
dure is run with 20 L of this solution under the above oper-
ating conditions, dipyridamole and terphenyl are eluted in
this order with the resolution between these peaks being not
less than 5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of dipyridamole is not more than 1.0%.

Loss on drying <2.41> Not more than 0.2% (1 g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.6 g of Dipyridamole, pre-
viously dried, dissolve in 70 mL of methanol, and titrate
<2.50> with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 50.46 mg of C24H40N304

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.
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Disopyramide

SVJEZIER

HaN - HsC CHs and enantiomer

C21H29N30: 339.47
(2RS)-4-Bis(1-methylethyl)amino-2-phenyl-2-(pyridin-2-
yl)butanamide

[3737-09-5]

Disopyramide contains not less than 98.5% of
C, H»N;0, calculated on the dried basis.

Description Disopyramide occurs as white crystals or crys-
talline powder.

It is very soluble in methanol and in ethanol (95), freely
soluble in acetic anhydride, in acetic acid (100) and in diethyl
ether, and slightly soluble in water.

Identification (1) To 1 mL of a solution of Disopyramide
in ethanol (95) (1 in 20) add 10 mL of 2,4,6-trinitrophenol
TS, and warm: a yellow precipitate is formed. Filter this pre-
cipitate, wash with water, and dry at 105°C for 1 hour: the
residue melts <2.60> between 172°C and 176°C.

(2) Determine the absorption spectrum of a solution of
Disopyramide in 0.05 mol/L sulfuric acid-methanol TS (1 in
25,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of Dis-
opyramide, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

Absorbance <2.24> E1{%. (269 nm): 194 - 205 (10 mg, 0.05
mol/L sulfuric acid-methanol TS, 500 mL).

Purity (1) Heavy metals <71.07>—Dissolve 1.0 g of Dis-
opyramide in 10 mL of ethanol (95), and add 2 mL of dilute
acetic acid (31) and water to make 50 mL. Perform the test
using this solution as the test solution. Prepare the control
solution as follows: to 2.0 mL of Standard Lead Solution
add 10 mL of ethanol (95), 2 mL of dilute acetic acid and
water to make 50 mL (not more than 20 ppm).

(2) Arsenic <I.11>—Prepare the test solution with 1.0 g
of Disopyramide according to Method 3, and perform the
test (not more than 2 ppm).

(3) Related substances—Dissolve 0.40 g of Disopyramide
in 10 mL of methanol, and use this solution as the sample so-
lution. Pipet 1 mL of the sample solution, add methanol to
make exactly 400 mL, and use this solution as the standard
solution. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Spot 10 uL each
of the sample solution and standard solution on a plate of
silica gel with fluorescent indicator for thin-layer chromatog-
raphy. Develop the plate with a mixture of 1-butanol, water
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and ammonia solution (28) (45:4:1) to a distance of about 10
cm, and air-dry the plate. Examine under ultraviolet light
(main wavelength: 254 nm): the spots other than the princi-
pal spot from the sample solution are not more intense than
the spot from the standard solution.

Loss on drying <2.4/> Not more than 0.5% (0.5 g, in vacu-
um, 80°C, 2 hours).

Residue on ignition <2.44> Not more than 0.20% (1 g).

Assay Weigh accurately about 0.25 g of Disopyramide, dis-
solve in 30 mL of acetic acid (100), and titrate <2.50> with
0.1 mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination, and make any necessary correc-
tion.

Each mL of 0.1 mol/L perchloric acid VS
= 16.97 mg of C21H29N3O

Containers and storage Containers—Tight containers.

Distigmine Bromide
CRFYT IR
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CxH;,Br,N,Oy: 576.32
3,3’-[Hexamethylenebis(methyliminocarbonyloxy)]bis(1-
methylpyridinium) dibromide

[15876-67-2]

Distigmine Bromide contains not less than 98.5% of
C,,H3,Br,N,O,, calculated on the anhydrous basis.

Description Distigmine Bromide occurs as a white, crystal-
line powder.

It is very soluble in water, freely soluble in methanol, in
ethanol (95) and in acetic acid (100), and slightly soluble in
acetic anhydride.

The pH of a solution of Distigmine Bromide (1 in 100) is
between 5.0 and 5.5.

It is slightly hygroscopic.

It is gradually colored by light.

Melting point: about 150°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Distigmine Bromide (1 in 25,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(2) Determine the infrared absorption spectrum of Dis-
tigmine Bromide as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

(3) To 5mL of a solution of Distigmine Bromide (1 in

Official Monographs / Distigmine Bromide Tablets 741

10) add 2 mL of dilute nitric acid: the solution responds to
the Qualitative Tests <1.09> (1) for bromide.

Purity (1) Clarity and color of solution—Dissolve 0.25 g
of Distigmine Bromide in 5 mL of water: the solution is clear
and colorless.

(2) Sulfate <i1.14>—Perform the test with 0.40 g of Dis-
tigmine Bromide. Prepare the control solution with 0.40 mL
of 0.005 mol/L sulfuric acid VS (not more than 0.048%).

(3) Heavy metals <1.07>—Proceed with 2.0 g of Distig-
mine Bromide according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm).

(4) Related substances—Dissolve 40 mg of Distigmine
Bromide in 10 mL of methanol, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add
methanol to make exactly 200 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot
10 uL each of the sample solution and standard solution on a
plate of cellulose with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of 1-
butanol, water, ethanol (99.5) and acetic acid (100) (8:3:2:1)
to a distance of about 13 cm, and air-dry the plate. Examine
under ultraviolet light (main wavelength: 254 nm): the spots
other than the principal spot from the sample solution are
not more intense than the spot from the standard solution.
Spray evenly Dragendorff’s TS for spraying on the plate: the
spots other than the principal spot from the sample solution
are not more intense than the spot from the standard solu-
tion.

Water <2.48> Not more than 1.0% (1 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.4g of Distigmine
Bromide, dissolve in 60 mL of a mixture of acetic anhydride
and acetic acid (100) (8:1), and titrate <2.50> with 0.1 mol/L
perchloric acid VS (potentiometric titration with platinum
electrode). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 28.82 mg of C22H32BT2N404

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Distigmine Bromide Tablets
CRFY I R

Distigmine Bromide Tablets contain not less than
95.0% and not more than 105.0% of the labeled
amount of distigmine bromide (Cy,H;,Br,N,Oy:
576.32).

Method of preparation Prepare as directed under Tablets,
with Distigmine Bromide.

Identification Determine the absorption spectrum of the
sample solution obtained in the Assay, as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
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maximum between 268 nm and 272 nm, and a minimum be-
tween 239 nm and 243 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Distigmine Bromide Tablets add 30 mL of
0.1 mol/L hydrochloric acid TS, shake for 1 hour, add 0.1
mol/L hydrochloric acid TS to make exactly 50 mL, and
filter. Discard the first 20 mL of the filtrate, pipet V' mL of
the subsequent filtrate, and add 0.1 mol/L hydrochloric acid
TS to make exactly V" mL so that each mL contains about 30
ug of distigmine bromide (C,,H3,Br,N,0,), and use this solu-
tion as the sample solution. Proceed as directed in the Assay.

Amount (mg) of distigmine bromide (C,,Hj3,Br,N,O,)
= Ms X (Ar2 — A1)/ (Asz — As1) X V'/V X 1720

Ms: Amount (mg) of distigmine bromide for assay, calcu-
lated on the anhydrous basis

Dissolution <6.10> When the test is performed at 75 revolu-
tions per minute according to the Paddle method, using 500
mL of water as the dissolution medium, the dissolution rate
in 30 minutes of Distigmine Bromide Tablets is not less than
80%.

Start the test with 1 tablet of Distigmine Bromide Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.8 um. Discard the first
10 mL of the filtrate, pipet ¥ mL of the subsequent filtrate,
add water to make exactly ¥’ mL so that each mL contains
about 10 ug of distigmine bromide (CyHj3,Br,N,O,) accord-
ing to the labeled amount, and use this solution as the sam-
ple solution. Separately, weigh accurately about 50 mg of
distigmine bromide for assay (separately, determine the
water <2.48> in the same manner as Distigmine Bromide),
and dissolve in water to make exactly 100 mL. Pipet 10 mL
of this solution, add water to make exactly 500 mL, and use
this solution as the standard solution. Perform the test with
the sample solution and standard solution as directed under
Ultraviolet-visible Spectrophotometry <2.24>, and determine
the absorbances, At; and Ag;, at 270 nm, and Ap, and Ag,,
at 350 nm.

Dissolution rate (%) with respect to the labeled amount
of distigmine bromide (C»H3,Br,N,O,)
= Mg X (Ar; — A1)/(As — Ag) X V/V X 1/C X 10

Ms: Amount (mg) of distigmine bromide for assay, calcu-

lated on the anhydrous basis

C: Labeled amount (mg) of
(C22H32Br2N4O4) in 1 tablet

distigmine bromide

Assay Weigh accurately and powder not less than 20
tablets of Distigmine Bromide Tablets. Weigh accurately a
portion of the powder, equivalent to about 15 mg of Distig-
mine Bromide (C»,Hj3,Br,N,0,), add 30 mL of 0.1 mol/L hy-
drochloric acid TS, shake for 1 hour, add 0.1 mol/L hydro-
chloric acid TS to make exactly 50 mL, and filter. Discard
the first 20 mL of the filtrate, pipet 10 mL of the subsequent
filtrate, add 0.1 mol/L hydrochloric acid TS to make exactly
100 mL, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 30 mg of distigmine bromide
for assay (previously determine the water <2.48> in the same
manner as Distigmine Bromide), and dissolve in 0.1 mol/L
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hydrochloric acid TS to make exactly 100 mL. Pipet 10 mL
of this solution, add 0.1 mol/L hydrochloric acid TS to
make exactly 100 mL, and use this solution as the standard
solution. Determine the absorbances of the sample solution
and standard solution, Ar, and Asg,, at 270 nm and, At; and
Ag, at 241 nm as directed under Ultraviolet-visible Spectro-
photometry <2.24>, respectively.

Amount (mg) of distigmine bromide (C,,H;,Br,N,0,)
= Ms X (Ary — A1)/ (As; — Asy) X 172

Ms: Amount (mg) of distigmine bromide for assay, calcu-
lated on the anhydrous basis

Containers and storage Containers—Tight containers.

Disulfiram

CAINT 1T A

C10H20N284Z 296.54
Tetraethylthiuram disulfide
[97-77-8]

Disulfiram, when dried, contains not less than
990% of C10H20N284.

Description Disulfiram occurs as white to yellowish white
crystals or crystalline powder.

It is freely soluble in acetone and in toluene, sparingly
soluble in methanol and in ethanol (95), and practically in-
soluble in water.

Identification (1) Determine the absorption spectrum of a
solution of Disulfiram in ethanol (95) (1 in 100,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of Disul-
firam, previously dried, as directed in the potassium bromide
disk method under Infrared Spectrophotometry <2.25>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wave numbers.

Melting point <2.60> 70 -73°C

Purity (1) Heavy metals </.07>—Proceed with 2.0 g of
Disulfiram according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm).

(2) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Disulfiram according to Method 4, and perform the test
(not more than 2 ppm).

(3) Diethyldithiocarbamic acid—Dissolve 0.10 g of Dis-
ulfiram in 10 mL of toluene, and shake with 10 mL of
diluted sodium carbonate TS (1 in 20). Discard the toluene
layer, wash the water layer with 10 mL of toluene, shake
with 5 drops of a solution of cupric sulfate (1 in 250) and 2
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mL of toluene, and allow to stand: no light yellow color de-
velops in the toluene layer.

(4) Related substances—Dissolve 50 mg of Disulfiram in
40 mL of methanol, add water to make 50 mL, and use this
solution as the sample solution. Pipet 1 mL of the sample so-
lution, add the mobile phase to make exactly 200 mL, and
use this solution as the standard solution. Perform the test
with exactly 10 uL each of the sample solution and the stand-
ard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions. Determine each
peak area of both solutions by the automatic integration
method: the total area of the peaks other than the peak of
disulfiram from the sample solution is not larger than the
peak area of disulfiram from the standard solution.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 210 nm).

Column: A stainless steel column about 5 mm in inside di-
ameter and about 15 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 um in parti-
cle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of methanol and water (7:3).

Flow rate: Adjust the flow rate so that the retention time
of disulfiram is about 8 minutes.

Selection of column: Dissolve 50 mg of Disulfiram and 50
mg of benzophenone in 40 mL of methanol, and add water
to make 50 mL. To 1 mL of this solution add the mobile
phase to make 200 mL. Proceed with 10 4L of this solution
under the above operating conditions, and calculate the reso-
lution. Use a column giving elution of benzophenone and
disulfiram in this order with the resolution between these
peaks being not less than 4.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of disulfiram obtained from 10 uL of
the standard solution is 15 - 30 mm.

Time span of measurement: About 3.5 times of the reten-
tion time of disulfiram.

Loss on drying <2.4/> Not more than 0.20% (2 g, silica gel,
24 hours).

Residue on ignition <2.44> Not more than 0.1% (2 g).

Assay Weigh accurately about 0.2 g of Disulfiram, previ-
ously dried, in an iodine bottle, dissolve in 20 mL of ace-
tone, add 1.5 mL of water and 1.0 g of potassium iodide,
and dissolve by shaking thoroughly. To this solution add 3.0
mL of hydrochloric acid, stopper the bottle tightly, shake,
and allow to stand in a dark place for 3 minutes. Add 70 mL
of water, and titrate <2.50> with 0.1 mol/L sodium thiosul-
fate VS (potentiometric titration). Perform a blank determi-
nation, and make any necessary correction.

Each mL of 0.1 mol/L sodium thiosulfate VS
= 14.83 mg of C10H20N284

Containers and storage Containers—Tight containers.
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Dobutamine Hydrochloride
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OH
H
HO and enantiomer
C18H23NO3.HC1: 337.84
4-{2-[(1RS)-3-(4-Hydroxyphenyl)-1-
methylpropylamino]ethyl}benzene-1,2-diol

monohydrochloride
[49745-95-11

Dobutamine Hydrochloride, when dried, contains
not less than 98.0% of C;3sH,;NO;.HCI.

Description Dobutamine Hydrochloride occurs as white to
very pale orange crystalline powder or grains.
It is freely soluble in methanol, sparingly soluble in water
and in ethanol (95), and practically insoluble in diethyl ether.
A solution of Dobutamine Hydrochloride (1 in 100) shows
no optical rotation.

Identification (1) Determine the infrared absorption spec-
tra of Dobutamine Hydrochloride, previously dried, as di-
rected in the potassium bromide disk method under Infrared
Spectrophotometry <2.25>, and compare the spectrum with
the Reference Spectrum or the spectrum of dried Dobuta-
mine Hydrochloride RS: both spectra exhibit similar intensi-
ties of absorption at the same wave numbers.

(2) A solution of Dobutamine Hydrochloride (1 in 50)
responds to the Qualitative Tests <1.09> (2) for chloride.

pH <2.54> Dissolve 1.0 g of Dobutamine Hydrochloride in
100 mL of water: the pH of this solution is between 4.0 and
5.5.

Melting point <2.60> 188 - 191°C

Purity (1) Clarity and color of solution—Dissolve 0.5 g
of Dobutamine Hydrochloride in 30 mL of water: the solu-
tion is clear and colorless.

(2) Heavy metals <1.07>—Dissolve 1.0 g of Dobutamine
Hydrochloride in 40 mL of water by warming, cool, and add
2mL of dilute acetic acid and water to make 50 mL. Per-
form the test using this solution as the test solution. Prepare
the control solution as follows: to 2.0 mL of Standard Lead
Solution add water to make 50 mL (not more than 20 ppm).

(3) Related substances—Dissolve 0.10 g of Dobutamine
Hydrochloride in 10 mL of methanol, and use this solution
as the sample solution. Pipet 1 mL of the sample solution,
add methanol to make exactly 200 mL, and use this solution
as the standard solution. Perform the test with these solu-
tions as directed under Thin-layer Chromatography <2.03>.
Spot 10 uLL each of the sample solution and standard solu-
tion on a plate of silica gel for thin-layer chromatography.
Develop the plate with a mixture of chloroform, methanol
and formic acid (78:22:5) to a distance of about 12 cm, and
air-dry the plate. Allow the plate to stand for 5 minutes in
iodine vapor: the spots other than the principal spot from
the sample solution are not more intense than the spot from
the standard solution.
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Loss on drying <2.41> Not more than 0.30% (1 g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.1 g each of Dobutamine
Hydrochloride and Dobutamine Hydrochloride RS, each
previously dried, dissolve separately in exactly 10 mL of the
internal standard solution, add diluted methanol (1 in 2) to
make 50 mL, and use these solutions as the sample solution
and the standard solution, respectively. Perform the test
with 5 uL each of the sample solution and standard solution
as directed under Liquid Chromatography <2.0I> according
to the following conditions, and calculate the ratios, Qr and
Qs, of the peak area of dobutamine to that of the internal
standard, respectively.

Amount (mg) of C;sH;NO3; . HCI = Mg X QT/QS
Ms: Amount (mg) of Dobutamine Hydrochloride RS

Internal standard solution—A solution of salicylamide in
diluted methanol (1 in 2) (1 in 125).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 280 nm).

Column: A stainless steel column 4.0 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (7 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of tartrate buffer solution, pH
3.0 and methanol (7:3).

Flow rate: Adjust the flow rate so that the retention time
of dobutamine is about 7 minutes.

System suitability—

System performance: When the procedure is run with 5 uL
of the standard solution under the above operating condi-
tions, dobutamine and internal standard are eluted in this
order with the resolution between these peaks being not less
than 5.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratios of
the peak area of dobutamine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Tight containers.

JP XVI

Domperidone
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Cx,H,4CIN;5O,: 425.91
5-Chloro-1-{1-[3-(2-0x0-2,3-dihydro-1H-benzoimidazol-
1-yl)propyl]piperidin-4-yl}-1,3-dihydro-2 H-benzoimidazol-
2-one

[57808-66-9]

Domperidone, when dried, contains not less than
99.0% and not more than 101.0% of C,H,CIN;5O,.

Description Domperidone occurs as a white to pale yellow,
crystalline powder or powder.

It is freely soluble in acetic acid (100), slightly soluble in
methanol and in ethanol (99.5), very slightly soluble in 2-
propanol, and practically insoluble in water.

Melting point: about 243°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Domperidone in a mixture of 2-propanol and 0.1
mol/L hydrochloric acid TS (9:1) (1 in 50,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(2) Determine the infrared absorption spectrum of
Domperidone as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

Purity (1) Heavy metals <1.07>—Proceed with 2.0 g of
Domperidone according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm).

(2) Related substances—Dissolve 30 mg of Domperidone
in 100 mL of methanol, and use this solution as the sample
solution. Pipet 1 mL of the sample solution, add methanol
to make exactly 200 mL, and use this solution as the stand-
ard solution. Perform the test with exactly 10 uL each of the
sample solution and standard solution as directed under Liq-
uid Chromatography <2.0I> according to the following con-
ditions, and determine each peak area of each solution by
the automatic integration method: the area of each peak
other than domperidone obtained from the sample solution
is not larger than 1/2 times the peak area of domperidone
from the standard solution. Furthermore, the total area of
the peaks other than domperidone is not larger than the peak
area of domperidone from the standard solution.

Operating conditions—
Detector: An ultraviolet absorption photometer (wave-
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length: 287 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: Dissolve 2.72 g of potassium dihydrogen
phosphate in water to make 1000 mL, and adjust the pH to
3.5 of this solution with a solution prepared by dissolving
2.31 g of phosphoric acid in water to make 1000 mL. To 500
mL of this solution add 500 mL of methanol.

Flow rate: Adjust the flow rate so that the retention time
of domperidone is about 9 minutes.

Time span of measurement: About 4 times as long as the
retention time of domperidone, beginning after the solvent
peak.

System suitability—

Test for required detectability: Pipet 2 mL of the standard
solution, and add methanol to make exactly 5 mL. Confirm
that the peak area of domperidone obtained from 10 uL of
this solution is equivalent to 30 to 50% of that from 10 uL of
the standard solution.

System performance: Dissolve 10 mg of Domperidone and
20 mg of ethyl parahydroxybenzoate in 100 mL of methanol.
When the procedure is run with 10 uL of this solution under
the above operating conditions, domperidone and ethyl par-
ahydroxybenzoate are eluted in this order with the resolution
between these peaks being not less than 1.5.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of domperidone is not more than 3.0%.

Loss on drying <2.41> Not more than 0.5% (1 g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.5 g of Domperidone, pre-
viously dried, dissolve in 50 mL of acetic acid (100), and
titrate <2.50> with 0.1 mol/L perchloric acid VS (potentio-
metric titration). Perform a blank determination in the same
manner, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 42.59 mg of C22H24C1N502

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.
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Donepezil Hydrochloride
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and enantiomer

C24H29NO3.HC1: 415.95

(2R S)-2-[(1-Benzylpiperidin-4-yl)methyl]-5,6-dimethoxy-
2,3-dihydro-1H-inden-1-one monohydrochloride
[120011-70-3]

Donepezil Hydrochloride contains not less than
98.0% and not more than 102.0% of C,,H,,NO;.HCI,
calculated on the anhydrous basis.

Description Donepezil Hydrochloride occurs as a white
crystalline powder.
It is soluble in water, and slightly soluble in ethanol (99.5).
A solution of Donepezil Hydrochloride (1 in 100) shows
no optical rotation.

Identification (1) Determine the absorption spectrum of a
solution of Donepezil Hydrochloride (1 in 50,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum or
the spectrum of a solution of Donepezil Hydrochloride RS
prepared in the same manner as the sample solution: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(2) Determine the infrared absorption spectrum of
Donepezil Hydrochloride as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum or
the spectrum of Donepezil Hydrochloride RS: both spectra
exhibit similar intensities of absorption at the same wave
numbers. If any difference appears between the spectra,
recrystallize the sample and the RS according to the method
otherwise specified, filter and dry the crystals, and perform
the test with the crystals.

(3) A solution of Donepezil Hydrochloride (1 in 50)
responds to the Qualitative Tests <1.09> (2) for chloride.

Purity (1) Heavy metals <1.07>—To 1.0 g of Donepezil
Hydrochloride in a porcelain or platinum crucible add 5 mL
of sulfuric acid, incinerate by heating gradually, then incin-
erate by ignition between 500 and 600°C. If a carbonized
residue still retains, moisten the residue with a little amount
of sulfuric acid, and incinerate again by ignition between 500
and 600°C. After cooling, dissolve the residue with 3 mL of
hydrochloric acid, then evaporate to dryness on a water bath
or hot plate, and dissolve the residue with 10 mL of water by
warming. Then, proceed as directed in Method 4, and per-
form the test. Prepare the control solution with 1.0 mL of
Standard Lead Solution (not more than 10 ppm).

(2) Related substances—Dissolve 50 mg of Donepezil
Hydrochloride in 25 mL of the mobile phase. To 10 mL of
this solution add the mobile phase to make 50 mL, and use
this solution as the sample solution. Pipet 2 mL of the sam-
ple solution, and add the mobile phase to make exactly 100
mL. Pipet 5 mL of this solution, add the mobile phase to
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make exactly 100 mL, and use this solution as the standard
solution. Perform the test with exactly 20 uLL each of the
sample solution and standard solution as directed under Liq-
uid Chromatography <2.0/> according to the following con-
ditions, and determine each peak area by the automatic in-
tegration method: the area of the peak other than donepezil
obtained from the sample solution is not larger than the peak
area of donepezil from the standard solution.

Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 2 times as long as the
retention time of donepezil, beginning after the solvent peak.
System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of donepezil are not less than 5000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of donepezil is not more than 2.0%.

(3) Residual solvent—Being specified separately.

Water <2.48> Not more than 0.2% (0.2 g, coulometric
titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 50 mg each of Donepezil
Hydrochloride and Donepezil Hydrochloride RS (separately
determine the water <2.48> in the same manner as Donepezil
Hydrochloride), dissolve them in the mobile phase to make
exactly 25 mL. Pipet 10 mL each of these solutions, add the
mobile phase to make exactly 50 mL, and use these solutions
as the sample solution and the standard solution, respec-
tively. Perform the test with exactly 20 uL each of the sam-
ple solution and standard solution as directed under Liquid
Chromatography <2.0/> according to the following condi-
tions, and determine the donepezil peak areas, At and Ag, of
both solutions.

Amount (mg) of donepezil hydrochloride (C,;H»NO;.HCI)
= MS X AT/AS

Ms: Amount (mg) of Donepezil Hydrochloride RS, calcu-
lated on the anhydrous basis

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 271 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: Dissolve 2.5 g of sodium 1-decansulfonate
in 650 mL of water, and add 350 mL of acetonitrile and 1
mL of perchloric acid.

Flow rate: Adjust the flow rate so that the retention time
of donepezil is about 11 minutes.

System suitability—

System performance: When the procedure is run with 20

uL of the standard solution under the above operating con-
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ditions, the number of theoretical plates and the symmetry
factor of the peak of donepezil are not less than 5000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of donepezil is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.

Donepezil Hydrochloride Fine
Granules
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Donepezil Hydrochloride Fine Granules contain
not less than 95.0% and not more than 105.0% of
the labeled amount of donepezil hydrochloride
(C24H29N03.HC1: 41595).

Method of preparation Prepare as directed under Gran-
ules, with Donepezil Hydrochloride.

Identification To 2.5 mL of the sample solution obtained
in the Assay add water to make 100 mL. Determine the ab-
sorption spectrum of this solution as directed under Ultravi-
olet-visible Spectrophotometry <2.24>: it exhibits maxima be-
tween 228 nm and 232 nm, between 269 nm and 273 nm, and
between 313 nm and 317 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: the Donepezil Hydrochloride
Fine Granules in single-unit containers meet the requirement
of the Content uniformity test.

To the total amount of the content of 1 container of
Donepezil Hydrochloride Fine Granule add exactly ¥V mL of
0.1 mol/L hydrochloric acid TS so that each mL contains
about 0.2 mg of donepezil hydrochloride (C,sH,oNO;.HCI),
disperse the particles with the aid of ultrasonic waves with
occasional shaking, and treat with ultrasonic waves for a
further 10 minutes. Centrifuge this solution, and use the
supernatant liquid as the sample solution. Separately, weigh
accurately about 50 mg of Donepezil Hydrochloride RS,
(separately determine the water <2.48> in the same manner as
Donepezil Hydrochloride), dissolve in a mixture of methanol
and 0.1 mol/L hydrochloric acid TS (3:1) to make exactly 25
mL. Pipet 5 mL of this solution, add 0.1 mol/L hydrochloric
acid TS to make exactly 50 mL, and use this solution as the
standard solution. Perform the test with exactly 20 uL each
of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions, and determine the donepezil peak areas,
Ar and Ag, of both solutions.

Amount (mg) of donepezil hydrochloride (C,,H,)NO;.HCI)
= Mg X Av/As X V/250

Ms: Amount (mg) of Donepezil Hydrochloride RS, calcu-
lated on the anhydrous basis

Operating conditions—
Proceed as directed in the operating conditions in the
Assay under Donepezil Hydrochloride.
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System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of donepezil are not less than 4000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of donepezil is not more than 1.0%.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of 2nd fluid for dissolution test as the dissolution me-
dium, the dissolution rate in 15 minutes of Donepezil Hydro-
chloride Fine Granules is not less than 80%.

Start the test with an accurately weighed amount of
Donepezil Hydrochloride Fine Granules, equivalent to about
3 mg of donepezil hydrochloride (C,sH,0NO;.HCI) according
to the labeled amount, withdraw not less than 20 mL of the
medium at the specified minute after starting the test, and
filter through a membrane filter with a pore size not
exceeding 0.45 um. Discard the first 10 mL of the filtrate,
and use the subsequent filtrate as the sample solution. Sepa-
rately, weigh accurately about 55 mg of Donepezil Hydro-
chloride RS (separately determine the water <2.48> in the
same manner as Donepezil Hydrochloride), and dissolve in a
mixture of methanol and 0.1 mol/L hydrochloric acid (3:1)
to make exactly 50 mL. Pipet 5 mL of this solution, add the
dissolution medium to make exactly 50 mL. Pipet 3 mL of
this solution, add the dissolution medium to make exactly
100 mL, and use this solution as the standard solution. Per-
form the test with exactly 50 uL each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.0I> according to the following conditions, and
determine the peak areas, Ap and Ag, of donepezil of both
solutions.

Dissolution rate (%) with respect to the labeled amount
of donepezil hydrochloride (C,;H»NO;.HCI)
= Ms/My X At/As X 1/C X 27/5

Ms: Amount (mg) of Donepezil Hydrochloride RS, calcu-
lated on the anhydrous basis
M+: Amount (mg) of sample
C: Labeled amount (mg) of donepezil hydrochloride
(C24H29NO3.HC1) in 1 g

Operating conditions—

Detector, column, and column temperature: Proceed as
directed in the operating conditions in the Assay under
Donepezil Hydrochloride.

Mobile phase: A mixture of water, acetonitrile and per-
chloric acid (650:350:1).

Flow rate: Adjust the flow rate so that the retention time
of donepezil is about 4 minutes.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above operating con-
ditions, the number of throretical plates and the symmetry
factor of the peak of donepezil are not less than 5000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
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area of donepezil is not more than 1.0%.

Particle size <6.03> It meets the requirements of Fine gran-
ules.

Assay Powder Donepezil Hydrochloride Fine Granules,
if necessary. Weigh accurately a portion of the powder,
equivalent to about 20mg of donepezil hydrochloride
(C»4HNO;3;.HCI), add 30 mL of 0.1 mol/L hydrochloric
acid TS, disperse into the fine particles with the aid of
ultrasonic waves with occasional shaking, and treat with
ultrasonic waves for a further 15 minutes. Add 0.1 mol/L
hydrochloric acid TS to make exactly 50 mL. Centrifuge this
solution, and use the supernatant liquid as the sample solu-
tion. Separately, weigh accurately about 50 mg of Donepezil
Hydrochloride RS (separately determine the water <2.48> in
the same manner as Donepezil Hydrochloride), and dissolve
in a mixture of methanol and 0.1 mol/L hydrochloric acid
TS (3:1) to make exactly 25 mL. Pipet 10 mL of this solu-
tion, add 0.1 mol/L hydrochloric acid TS to make exactly 50
mL, and use this solution as the standard solution. Perform
the test with exactly 20 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and determine
the peak areas, Ay and Ag, of donepezil from each solution.

Amount (mg) of donepezil hydrochloride (C,sH,0NO;.HCI)
= MS X AT/AS X 2/5

Ms: Amount (mg) of Donepezil Hydrochloride RS, calcu-
lated on the anhydrous basis

Operating conditions—

Proceed as directed in the operating conditions in the
Assay under Donepezil Hydrochloride.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of donepezil are not less than 5000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of donepezil is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.

Donepezil Hydrochloride Tablets
kR R LIEREIESRE

Donepezil Hydrochloride Tablets contain not less
than 95.0% and not more than 105.0% of the labeled
amount of donepezil hydrochloride (C,;HNO;.HCI:
415.95).

Method of preparation Prepare as directed under Tablets,
with Donepezil Hydrochloride.

Identification To 2.5 mL of the sample solution obtained
in the Assay add water to make 100 mL. Determine the ab-
sorption spectrum of this solution as directed under Ultravi-
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olet-visible Spectrophotometry <2.24>: it exhibits maxima be-
tween 228 nm and 232 nm, between 269 nm and 273 nm, and
between 313 nm and 317 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Donepezil Hydrochloride Tablets add ex-
actly V' mL of a mixture of methanol and 0.1 mol/L hydro-
chloric acid TS (3:1) so that each mL contains about 0.2 mg
of donepezil hydrochloride (C,;H,yNO;.HCI), disperse with
the aid of ultrasonic waves. Shake until the tablet is disin-
tegrated, and treat with ultrasonic waves for a further 10
minutes. Centrifuge this solution, and use the supernatant
liquid as the sample solution. Separately, weigh accurately
about 50 mg of Donepezil Hydrochloride RS (separately,
determine the water <2.48> in the same manner as Donepezil
Hydrochloride), dissolve in a mixture of methanol and 0.1
mol/L hydrochloric acid TS (3:1) to make exactly 25 mL.
Pipet 5 mL of this solution, add a mixture of methanol and
0.1 mol/L hydrochloric acid TS (3:1) to make exactly 50 mL,
and use this solution as the standard solution. Perform the
test with exactly 20 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and determine
the donepezil peak areas, Ar and Ag, of both solutions.

Amount (mg) of donepezil hydrochloride (C,sH,0NO;.HCI)
= Ms X AT/AS X V/250

Ms: Amount (mg) of Donepezil Hydrochloride RS, calcu-
lated on the anhydrous basis

Operating conditions—

Proceed as directed in the operating conditions in the
Assay under Donepezil Hydrochloride.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of donepezil are not less than 4000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of donepezil is not more than 1.0%.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of 2nd fluid for dissolution test as the dissolution me-
dium, the dissolution rate in 15 minutes of Donepezil Hydro-
chloride Tablets is not less than 80%.

Start the test with 1 tablet of Donepezil Hydrochloride
Tablets, withdraw not less than 20 mL of the medium at the
specified minute after starting the test, and filter through a
membrane filter with a pore size not exceeding 0.45 ym. Dis-
card the first 10 mL of the filtrate, pipet ¥ mL of the subse-
quent filtrate, add the dissolution medium to make exactly
V' mL so that each mL contains about 3.3 ug of donepezil
hydrochloride (C,;H,0NO;.HCI) according to the labeled
amount, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 55 mg of Donepezil Hydro-
chloride RS (separately determine the water <2.48> in the
same manner as Donepezil Hydrochloride), and dissolve in a
mixture of methanol and 0.1 mol/L hydrochloric acid TS
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(3:1) to make exactly 50 mL. Pipet 5 mL of this solution,
and add the dissolution medium to make exactly 50 mL. Fur-
ther, pipet 3 mL of this solution, add the dissolution medium
to make exactly 100 mL, and use this solution as the stand-
ard solution. Perform the test with exactly 50 uL each of the
sample solution and standard solution as directed under
Liquid Chromatography <2.0I> according to the following
conditions, and determine the peak areas, Ar and Ag, of
donepezil from each solution.

Dissolution rate (%) with respect to the labeled amount
of donepezil hydrochloride (CyH,0NO3;.HCI)
= Mg X Ap/As X V'/V X 1/C X 27/5

Ms: Amount (mg) of Donepezil Hydrochloride RS, calcu-
lated on the anhydrous basis
C: Labeled amount (mg) of donepezil hydrochloride
(C24H29N03.HC1) in 1 tablet

Operating conditions—

Detector, column, and column temperature: Proceed as
directed in the operating conditions in the Assay under
Donepezil Hydrochloride.

Mobil phase: A mixture of water, acetonitrile and per-
chloric acid (650:350:1).

Flow rate: Adjust the flow rate so that the retention time
of donepezil is about 4 minutes.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of donepezil are not less than 5000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of donepezil is not more than 1.0%.

Assay Accurately weigh the mass of not less than 20
Donepezil Hydrochloride Tablets and powder. Weigh accu-
rately a portion of the powder, equivalent to about 20 mg of
donepezil hydrochloride (C,3H,0NO3.HCI), add 30 mL of a
mixture of methanol and 0.1 mol/L hydrochloric acid TS
(3:1), disperse with the aid of ultrasonic waves, and add a
mixture of methanol and 0.1 mol/L hydrochloric acid TS
(3:1) to make exactly 50 mL. Centrifuge this solution, and
use the supernatant liquid as the sample solution. Separately,
weigh accurately about 50 mg of Donepezil Hydrochloride
RS (separately, determine the water <2.48> in the same man-
ner as Donepezil Hydrochloride), dissolve in a mixture of
methanol and 0.1 mol/L hydrochloric acid TS (3:1) to make
exactly 25 mL. Pipet 10 mL of this solution, add a mixture
of methanol and 0.1 mol/L hydrochloric acid TS (3:1) to
make exactly 50 mL, and use this solution as the standard
solution. Perform the test with exactly 20 uL each of the
sample solution and standard solution as directed under
Liquid Chromatography <2.0I> according to the following
conditions, and determine the donepezil peak areas, Ar and
Ag, of both solutions.

Amount (mg) of donepezil hydrochloride (C,;H,0NO;.HCI)
= Ms X AT/AS X 2/5

Ms: Amount (mg) of Donepezil Hydrochloride RS, calcu-
lated on the anhydrous basis
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Operating conditions—

Proceed as directed in the operating conditions in the
Assay under Donepezil Hydrochloride.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of donepezil are not less than 5000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of donepezil is not more than 1.0%.

Containers and storage Containers—Well-closed contain-

€rs.

Dopamine Hydrochloride

kN3 D IERRIE

OH
/\/@ - Hol
HzN OH

CgH;NO,.HCl: 189.64
4-(2-Aminoethyl)benzene-1,2-diol monohydrochloride
[62-31-7]

Dopamine Hydrochloride, when dried, contains not
less than 98.5% of CsH;;NO,.HCI.

Description Dopamine Hydrochloride occurs as white crys-
tals or crystalline powder.

It is freely soluble in water and in formic acid, and spar-
ingly soluble in ethanol (95).

Melting point: about 248°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Dopamine Hydrochloride in 0.1 mol/L hydro-
chloric acid TS (1 in 25,000) as directed under Ultraviolet-
visible Spectrophotometry <2.24>, and compare the spectrum
with the Reference Spectrum: both spectra exhibit similar in-
tensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Dopamine Hydrochloride as directed in the potassium chlo-
ride disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

(3) A solution of Dopamine Hydrochloride (1 in 50) re-
sponds to the Qualitative Tests <7.09> (1) for chloride.

pH <2.54> Dissolve 1.0 g of Dopamine Hydrochloride in 50
mL of water: the pH of this solution is between 4.0 and 5.5.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Dopamine Hydrochloride in 10 mL of water: the solution
is clear and colorless.

(2) Sulfate <1.14>—Perform the test with 0.8 g of Dopa-
mine Hydrochloride. Prepare the control solution with
0.35 mL of 0.005 mol/L sulfuric acid VS (not more than
0.021%).

(3) Heavy metals <1.07>—Proceed with 1.0 g of Dopa-
mine Hydrochloride according to Method 1, and perform
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the test. Prepare the control solution with 2.0 mL of Stand-
ard Lead Solution (not more than 20 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Dopamine Hydrochloride according to Method 1, and
perform the test (not more than 2 ppm).

(5) Related substances—Dissolve 0.10g of Dopamine
Hydrochloride in 10 mL of water, and use this solution as
the sample solution. Pipet 1 mL of the sample solution, add
water to make exactly 250 mL, and use this solution as the
standard solution. Perform the test with these solutions as
directed under Thin-layer Chromatography <2.03>. Spot 5
uL each of the sample solution and standard solution on a
plate of cellulose with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of 1-
propanol, water and acetic acid (100) (16:8:1) to a distance
of about 10 cm, and air-dry the plate. Spray evenly a solu-
tion of ninhydrin in acetone (1 in 50) on the plate, and heat
at 90°C for 10 minutes: the spots other than the principal
spot from the sample solution are not more intense than the
spot from the standard solution.

Loss on drying <2.41> Not more than 0.5% (1g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.2 g of Dopamine Hydro-
chloride, previously dried, dissolve in 5 mL of formic acid,
add exactly 15 mL of 0.1 mol/L perchloric acid VS, and heat
on a water bath for 15 minutes. After cooling, add 50 mL of
acetic acid (100), and titrate <2.50> the excess perchloric acid
with 0.1 mol/L sodium acetate VS (potentiometric titration).
Perform a blank determination.

Each mL of 0.1 mol/L perchloric acid VS
= 18.96 mg of CsH;;NO,.HCl

Containers and storage Containers—Tight containers.

Dopamine Hydrochloride Injection
kN 3 AR R

Dopamine Hydrochloride Injection is an aqueous
solution for injection.

It contains not less than 97.0% and not more than
103.0% of the labeled amount of dopamine hydro-
chloride (C3H;;NO,.HCI: 189.64).

Method of preparation Prepare as directed under Injec-
tions, with Dopamine Hydrochloride.

Description Dopamine Hydrochloride Injection occurs as a
clear, colorless liquid.

Identification To a volume of Dopamine Hydrochloride
Injection, equivalent to 0.04 g of Dopamine Hydrochloride
according to the labeled amount, add 0.1 mol/L hydrochlo-
ric acid TS to make 100 mL. To 5 mL of this solution add
0.1 mol/L hydrochloric acid TS to make 50 mL. Determine
the absorption spectrum of this solution as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 278 nm and 282 nm.

pH <2.54> 3.0-5.0
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Bacterial endotoxins <4.0I> Less than 4.2 EU/mg.
Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07>
ment.

It meets the require-

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay To an exact volume of Dopamine Hydrochloride In-
jection, equivalent to about 30 mg of dopamine hydrochlo-
ride (CsH;;NO,.HCI), add the mobile phase to make exactly
50 mL. Pipet 2.5 mL of this solution, add exactly 2.5 mL of
the internal standard solution and the mobile phase to make
20 mL, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 30 mg of dopamine hydro-
chloride for assay, previously dried at 105°C for 3 hours,
dissolve in the mobile phase to make exactly 50 mL. Pipet
2.5 mL of this solution, add exactly 2.5 mL of the internal
standard solution and the mobile phase to make 20 mL, and
use this solution as the standard solution. Perform the test
with 10 uL each of the sample solution and standard solution
as directed under Liquid Chromatography <2.0I> according
to the following conditions, and calculate the ratios, Qr and
Qs, of the peak area of dopamine to that of the internal
standard.

Amount (mg) of dopamine hydrochloride (CgH;;NO,.HCI)
= Ms X Qr/Qs

Ms: Amount (mg) of dopamine hydrochloride for assay

Internal standard solution—A solution of uracil in the mo-
bile phase (3 in 10,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 280 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Disodium hydrogen phosphate-citric acid
buffer solution, pH 3.0.

Flow rate: Adjust the flow rate so that the retention time
of dopamine is about 10 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and dopamine are eluted in this
order with the resolution between these peaks being not less
than 10.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of peak area of dopamine to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Hermetic containers.
Plastic containers for aqueous injections may be used.
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Doxapram Hydrochloride Hydrate
k475 LIEREEKAY

*HCI *H,0

and enantiomer

CyH3oN,0,.HCIL.H,0: 432.98
(4RS)-1-Ethyl-4-[2-(morpholin-4-yl)ethyl]-3,3-
diphenylpyrrolidin-2-one monohydrochloride monohydrate
[7081-53-0]

Doxapram Hydrochloride Hydrate contains not
less than 98.0% of doxapram hydrochloride
(Cy4sH3N,0,.HCI: 414.97), calculated on the anhy-
drous basis.

Description Doxapram Hydrochloride Hydrate occurs as
white crystals or crystalline powder.

It is freely soluble in methanol and in acetic acid (100),
sparingly soluble in water, in ethanol (95) and in acetic anhy-
dride, and practically insoluble in diethyl ether.

Identification (1) Determine the absorption spectrum of a
solution of Doxapram Hydrochloride Hydrate (1 in 2500) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of Dox-
apram Hydrochloride Hydrate as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

(3) A solution of Doxapram Hydrochloride Hydrate (1
in 50) responds to the Qualitative Tests <1.09> for chloride.

pH <2.54> Dissolve 1.0 g of Doxapram Hydrochloride Hy-
drate in 50 mL of water: the pH of this solution is between
3.5 and 5.0.

Melting point <2.60> 218 - 222°C

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Doxapram Hydrochloride Hydrate in 50 mL of water: the
solution is clear and colorless.

(2) Sulfate <1.14>—Perform the test with 1.0 g of Dox-
apram Hydrochloride Hydrate. Prepare the control solution
with 0.50 mL of 0.005 mol/L sulfuric acid VS (not more
than 0.024%).

(3) Heavy metals <I.07>—Proceed with 2.0 g of Dox-
apram Hydrochloride Hydrate according to Method 2, and
perform the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 10 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Doxapram Hydrochloride Hydrate according to Method
3, and perform the test (not more than 2 ppm).

(5) Related substances—Dissolve 0.5 g of Doxapram Hy-
drochloride Hydrate in 10 mL of methanol, and use this so-
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lution as the sample solution. Pipet 3 mL of the sample solu-
tion, and add methanol to make exactly 100 mL. Pipet 5 mL
of this solution, add methanol to make exactly 50 mL, and
use this solution as the standard solution. Perform the test
with these solutions as directed under Thin-layer Chroma-
tography <2.03>. Spot 6 uL each of the sample solution and
standard solution on a plate of silica gel for thin-layer chro-
matography. Develop the plate with a mixture of chlo-
roform, formic acid, ethyl formate and methanol (8:3:3:2) to
a distance of about 10 cm, and air-dry the plate. Allow the
plate to stand in iodine vapor: the spots other than the prin-
cipal spot from the sample solution are not more intense
than the spot from the standard solution.

Water <2.48> 3.5 -4.5% (0.5 g, volumetric titration, direct
titration).

Residue on ignition <2.44> Not more than 0.3% (1 g).

Assay Weigh accurately about 0.8 g of Doxapram Hydro-
chloride Hydrate, dissolve in 50 mL of a mixture of acetic
anhydride and acetic acid (100) (7:3), and titrate <2.50> with
0.1 mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination, and make any necessary correc-
tion.

Each mL of 0.1 mol/L perchloric acid VS
= 41.50 mg of C24H30N202.HC1

Containers and storage Containers—Tight containers.

Doxazosin Mesilate
KEHS o A LB

H
(\N o

o) N N \/l o]

HaC” Y
| * HyC—SOH

HaC ~N

O
and enantiomer

Cx3H,5Ns05.CH4O,S: 547.58
1-(4-Amino-6,7-dimethoxyquinazolin-2-yl)-4-{[(2RS)-
2,3-dihydro-1,4-benzodioxin-2-yl]carbonyl} piperazine
monomethansulfonate

[77883-43-3]

Doxazosin Mesilate, when dried, contains not
less than 98.0% and not more than 102.0% of
C23H25N505.CH403S.

Description Doxazosin Mesilate occurs as a white to yel-
lowish white crystalline powder.

It is freely soluble in dimethylsulfoxide, slightly soluble in
water and in methanol, and very slightly soluble in ethanol
(99.5).

A solution of Doxazosin Mesilate in dimethylsulfoxide
solution (1 in 20) shows no optical rotation.

Melting point: about 272°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Doxazosin Mesilate in 0.01 mol/L hydrochloric
acid-methanol TS (1 in 200,000) as directed under Ultravio-
let-visible Spectrophotometry <2.24>, and compare the spec-
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trum with the Reference Spectrum or the spectrum of a solu-
tion of Doxazosin Mesilate RS prepared in the same manner
as the sample solution: both spectra exhibit similar intensi-
ties of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of Dox-
azosin Mesilate as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum or the spec-
trum of Doxazosin Mesilate RS: both spectra exhibit similar
intensities of absorption at the same wave numbers.

(3) 30 mg of Doxazosin Mesilate responds to the Qualita-
tive Tests <1.09> (2) for mesilate.

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Doxazosin Mesilate according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 20 ppm).

(2) Related substances—Dissolve 20 mg of Doxazosin
Mesilate in S mL of a mixture of methanol and acetic acid
(100) (1:1), and use this solution as the sample solution.
Pipet 1 mL of the sample solution, add a mixture of metha-
nol and acetic acid (100) (1:1) to make exactly 100 mL. Pipet
5 mL of this solution, add a mixture of methanol and acetic
acid (100) (1:1) to make exactly 10 mL, and use this solution
as the standard solution. Perform the test with these solu-
tions as directed under Thin-layer Chromatography <2.03>.
Spot 5 uL each of the sample solution and standard solution
on a plate of silica gel with fluorescent indicator for thin-
layer chromatography. Develop the plate with an upper layer
of a mixture, prepared by adding 1 volume of water and 1
volume of acetic acid (100) to 2 volumes of 4-methyl-2-pen-
tanon and shaking, to a distance of about 10 cm, and air-dry
the plate. Examine under ultraviolet light (main wavelength:
254 nm): the spot at the Rf value about 0.15 obtained from
the sample solution is not more intense than the spot from
the standard solution, and no spots other than the principal
spot and other than the spots mentioned above appear from
the sample solution.

(3) Residual solvent—Being specified separately.

Loss on drying <2.41> Not more than 1.0% (1g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 25 mg each of Doxazosin
Mesilate and Doxazosin Mesilate RS, previously dried, dis-
solve separately in methanol to make exactly 50 mL. Pipet 3
mL each of these solutions, add the mobile phase to make
exactly 100 mL, and use these solutions as the sample solu-
tion and the standard solution, respectively. Perform the test
with exactly 10 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions, and determine the
peak areas, Ar and Ag, of doxazosin in each solution.

Amount (mg) of doxazosin mesilate (C,3H,5sNsO5.CH,05S)
= MS X AT/AS

Ms: Amount (mg) of Doxazosin Mesilate RS

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 246 nm).

Column: A stainless steel column 3.9 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
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gel for liquid chromatography (4 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of 0.05 mol/L potassium dihy-
drogen phosphate TS, pH 3.0, methanol and acetonitrile
(12:8:3).

Flow rate: Adjust the flow rate so that the retention time
of doxazosin is about 5 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of doxazosin are not less than 2000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of doxazosin is not more than 1.0%.

Containers and storage Containers—Tight containers.

Doxazosin Mesilate Tablets
K4 A LBLESE

Doxazosin Mesilate Tablets contain not less than
95.0% and not more than 105.0% of doxazosin
(C23H25N505: 45148).

Method of preparation Prepare as directed under Tablets,
with Doxazosin Mesilate.

Identification To a quantity of powdered Doxazosin Mesi-
late Tablets, equivalent to 5 mg of doxazosin (C,;H,5N;505)
according to the labeled amount, add 100 mL of 0.01 mol/L
hydrochloric acid-methanol TS, shake vigorously, and cen-
trifuge. To 4 mL of the supernatant liquid add 0.01 mol/L
hydrochloric acid-methanol TS to make 50 mL, and deter-
mine the absorption spectrum of this solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>: it exhib-
its a maximum between 244 nm and 248 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Doxazosin Mesilate Tablets add 1 mL of
water, disintegrate the tablet by shaking, add 0.01 mol/L hy-
drochloric acid-methanol TS to make exactly 100 mL, and
shake for 30 minutes. Centrifuge, pipet ¥ mL of the super-
natant liquid, add 0.01 mol/L hydrochloric acid-methanol
TS to make exactly ¥’ mL so that each mL contains about 5
ug of doxazosin (C,3H,5sNsOs), and use this solution as the
sample solution. Separately, weigh accurately about 30 mg
of Doxazosin Mesilate RS, previously dried at 105°C for
4 hours, and dissolve in 0.01 mol/L hydrochloric acid-
methanol TS to make exactly 100 mL. Pipet 2 mL of this so-
lution, add 0.01 mol/L hydrochloric acid-methanol TS to
make exactly 100 mL, and use this solution as the standard
solution. Then, proceed as directed in the Assay.

Amount (mg) of doxazosin (C,3H,5N;5O5)
= Mg X At/As X V'/V X 1/50 x 0.825

Ms: Amount (mg) of Doxazosin Mesilate RS

JP XVI

Dissolution <6.10> When the test is performed at 75 revolu-
tions per minute according to the Paddle method, using 900
mL of 0.05 mol/L acetic acid-sodium acetate buffer solu-
tion, pH 4.0 as the dissolution medium, the dissolution rate
in 15 minutes of Doxazosin Mesilate Tablets is not less than
75%.

Start the test with 1 tablet of Doxazosin Mesilate Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet V' mL of the subsequent
filtrate, and add the dissolution medium to make exactly
V'’ mL so that each mL contains about 0.56 ug of doxazosin
(Cx3H,5N505) according to the labeled amount. Pipet 5 mL
of this solution, add exactly 5 mL of methanol, and use this
solution as the sample solution. Separately, weigh accurately
about 21 mg of Doxazosin Mesilate RS, previously dried at
105°C for 4 hours, and dissolve in methanol to make exactly
50 mL. Pipet 2 mL of this solution, add methanol to make
exactly 50 mL. Then, pipet 2 mL of this solution, add meth-
anol to make exactly 50 mL. Pipet 5 mL of this solution, add
exactly 5 mL of the dissolution medium, and use this solu-
tion as the standard solution. Perform the test with exactly
20 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and determine the peak areas, Ar
and Ag, of doxazosin of both solutions.

Dissolution rate (%) with respect to the labeled amount
of doxazosin (C23H25N505)
= Ms X Ar/As X V'/V X 1/C x 72/25 X 0.825

Ms: Amount (mg) of Doxazosin Mesilate RS
C: Labeled amount (mg) of doxazosin (C,3H»sN5Os) in 1
tablet

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 246 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: Dissolve 3.4 g of potassium dihydrogen
phosphate in 500 mL of water, and adjust to pH 3.0 with
diluted phosphoric acid (1 in 10). To 450 mL of this solution
add 550 mL of methanol.

Flow rate: Adjust the flow rate so that the retention time
of doxazosin is about 5 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of doxazosin are not less than 2000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of doxazosin is not more than 2.0%.

Assay Weigh accurately the mass of not less than 20 Dox-
azosin Mesilate Tablets, and powder. Weigh accurately a
portion of the powder, equivalent to about 5 mg of doxazo-
sin  (C53H»sNsOs), add 0.01 mol/L hydrochloric acid-
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methanol TS to make exactly 100 mL, and stir for 30
minutes. Centrifuge, pipet 4 mL of the supernatant liquid,
add 0.01 mol/L hydrochloric acid-methanol TS to make ex-
actly 50 mL, and use this solution as the sample solution.
Separately, weigh accurately about 24 mg of Doxazosin
Mesilate RS, previously dried at 105°C for 4 hours, dissolve
in 0.01 mol/L hydrochloric acid-methanol TS to make ex-
actly 100 mL. Pipet 2 mL of this solution, add 0.01 mol/L
hydrochloric acid-methanol TS to make exactly 100 mL, and
use this solution as the standard solution. Determine the ab-
sorbances, At and Ag, of the sample solution and standard
solution at 246 nm as directed under Ultraviolet-visible Spec-
trophotometry <2.24>.

Amount (mg) of doxazosin (Cy;H,5N;505)
= Ms X Ap/Ag X 1/4 x 0.825

Ms: Amount (mg) of Doxazosin Mesilate RS

Containers and storage Containers—Well-closed contain-
ers.

Doxifluridine
KESTRY S

CQH“FN205: 246.19
5’-Deoxy-5-fluorouridine
[3094-09-5]

Doxifluridine, when dried, contains not less than
98.5% and not more than 101.0% of CyH;;FN,Os.

Description Doxifluridine occurs as a white crystalline
powder.

It is freely soluble in N, N-dimethylformamide, soluble in
water and in methanol, and slightly soluble in ethanol (99.5).

It dissolves in 0.1 mol/L hydrochloric acid TS and in 0.01
mol/L sodium hydroxide TS.

Melting point: about 191°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Doxifluridine in 0.1 mol/L hydrochloric acid TS
(1 in 50,000) as directed under Ultraviolet-visible Spectro-
photometry <2.24>, and compare the spectrum with the Ref-
erence Spectrum: both spectra exhibit similar intensities of
absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Doxifluridine, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

Optical rotation <2.49> [a]3%s: + 160 - + 174° (after drying,
0.1 g, water, 10 mL, 100 mm).
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pH <2.54> The pH of a solution obtained by dissolving
0.10 g of Doxifluridine in 10 mL of water is between 4.2 and
5.2.

Purity (1) Fluoride—Dissolve 0.10 g of Doxifluridine in
10.0 mL of diluted 0.01 mol/L sodium hydroxide TS (1 in
20). Transfer 5.0 mL of this solution into a 20-mL volumet-
ric flask, add 5 mL of a mixture of acetone and lanthanum-
alizarin complexone TS (2:1) and water to make 20 mL,
allow to stand for 1 hour, and use this solution as the sample
solution. Separately, put 1.0 mL of Standard Fluorine Solu-
tion in a 20-mL volumetric flask, add 5.0 mL of diluted 0.01
mol/L sodium hydroxide TS (1 in 20) and 5 mL of the mix-
ture of acetone and alizarin complexone TS (2:1), then
proceed in the same manner as for preparation of the sample
solution, and use the solution so obtained as the standard
solution. Determine the absorbances, At and A4s, of the sam-
ple solution and standard solution at 620 nm as directed
under Ultraviolet-visible Spectrophotometory <2.24>, using a
solution obtained in the same way with 5.0 mL of diluted
0.01 mol/L sodium hydroxide TS (1 in 20) as a blank: Ay is
not larger than As.

(2) Chloride <7.03>—Perform the test with 0.30g of
Doxifluridine. Prepare the control solution with 0.30 mL of
0.01 mol/L hydrochloric acid VS (not more than 0.035%).

(3) Heavy metals <I1.07>—Proceed with 1.0 g of Doxi-
fluridine according to Method 1, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 20 ppm).

(4) Related substances—Dissolve 20 mg of Doxifluridine
in 2 mL of methanol, and use this solution as the sample so-
lution. Pipet 1 mL of the sample solution, and add methanol
to make exactly 25 mL. Pipet 5 mL of this solution, add
methanol to make exactly 50 mL, and use this solution as the
standard solution. Perform the test with these solutions as
directed under Thin-layer Chromatography <2.03>. Spot 10
uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of ethyl
acetate, acetic acid (100) and water (17:2:1) to a distance of
about 12 cm, and air-dry the plate. Examine under ultravio-
let light (main wavelength: 254 nm): the number of the spot
other than the principal spot with the sample solution is not
more than three, and they are not more intense than the spot
with the standard solution.

Loss on drying <2.41> Not more than 0.5% (1 g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).

Assay Weigh accurately about 0.25 g of Doxifluridine, pre-
viously dried, dissolve in 50 mL of N, N-dimethylformamide,
and titrate <2.50> with 0.1 mol/L tetramethylammonium hy-
droxide VS (potentiometric titration). Perform a blank de-
termination in the same manner, and make any necessary
correction.

Each mL of 0.1 mol/L tetramethylammonium hydroxide VS
= 24.62 mg of CgH]]FN205

Containers and storage Containers—Tight containers.



754 Doxifluridine Capsules / Official Monographs

Doxifluridine Capsules
KESTLYSEATHIL

Doxifluridine Capsules contain not less than
95.0% and not more than 105.0% of doxifluridine
(CnglFNzOS: 246.19).

Method of preparation Prepare as directed under Cap-
sules, with Doxifluridine.

Identification (1) Dissolve an amount of the contents of
Doxifluridine Capsules, equivalent to 20 mg of Doxifluridine
according to the labeled amount, in 0.1 mol/L hydrochloric
acid TS to make 100 mL, and filter. To 1 mL of the filtrate
add 0.1 mol/L hydrochloric acid TS to make 20 mL, and de-
termine the absorption spectrum of this solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>, using
0.1 mol/L hydrochloric acid TS as the blank: it exhibits a
maximum between 267 nm and 271 nm.

(2) To an amount of powdered contents of Doxifluridine
Capsules, equivalent to 20 mg of Doxifluridine according to
the labeled amount, add 2 mL of methanol, shake, centri-
fuge, and use the supernatant liquid as the sample solution.
Separately, dissolve 20 mg of doxifluridine in 2 mL of meth-
anol, and use this solution as the standard solution. Perform
the test with these solutions as directed under Thin-layer
Chromatography <2.03>. Spot 10 uL each of the sample solu-
tion and standard solution on a plate of silica gel with fluo-
rescent indicator for thin-layer chromatography. Develop
the plate with a mixture of ethyl acetate, acetic acid (100)
and water (17:2:1) to a distance of about 12 cm, and air-dry
the plate. Examine under ultraviolet light (main wavelength:
254 nm): the principal spot with the sample solution and the
spot with the standard solution show a dark purple color and
these Rf values are the same.

Uniformity of dosage units <6.02> It meets the requirement
of the Mass variation test.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method using the
sinker, using 900 mL of water as the dissolution medium, the
dissolution rate in 30 minutes of Doxifluridine Capsules is
not less than 85%.

Start the test with 1 capsule of Doxifluridine Capsules,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet the subsequent V'mL, add
water to make exactly V" mL so that each mL contains about
13 ug of doxifluridine (CoH;;FN,Os) according to the labeled
amount, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 26 mg of doxifluridine for
assay, previously dried at 105°C for 4 hours, and dissolve in
water to make exactly 100 mL. Pipet 5 mL of this solution,
add water to make exactly 100 mL, and use this solution as
the standard solution. Determine the absorbances, At and
As, of the sample solution and standard solution at 269 nm
as directed under Ultraviolet-visible Spectrophotometry
<2.24>.

JP XVI

Dissolution rate (%) with respect to the labeled amount
of doxifluridine (CoH;;FN,O5)
= Mg X Ay/As X V/V' x 1/C X 45

Ms: Amount (mg) of doxifluridine for assay
C: Labeled amount (mg) of doxifluridine (CoH;FN,Os) in
1 capsule

Assay Weigh accurately the mass and powder the contents
of not less than 20 Doxifluridine Capsules. Weigh accurately
a portion of the powder, equivalent to about 50 mg of doxi-
fluridine (CoH;;FN,Os), add 40 mL of water, shake for
about 10 minutes, add water to make exactly 50 mL, and
filter. Discard the first 10 mL of the filtrate, pipet 5 mL of
the subsequent filtrate, add exactly 10 mL of the internal
standard solution, then add a mixture of water and methanol
(5:3) to make 100 mL, and use this solution as the sample so-
lution. Separately, weigh accurately about 50 mg of doxiflu-
ridine for assay, previously dried at 105°C for 4 hours, and
dissolve in water to make exactly 50 mL. Pipet 5 mL of this
solution, add exactly 10 mL of the internal standard solu-
tion, then add the mixture of water and methanol (5:3) to
make exactly 100 mL, and use this solution as the standard
solution. Perform the test with 10 uL each of the sample so-
lution and standard solution as directed under Liquid Chro-
matography <2.0/> according to the following conditions,
and calculate the ratios, Or and Qs, of the peak height of
doxifluridine to that of the internal standard.

Amount (mg) of doxifluridine (CoH{;FN,O5)
= Ms X Qr/Qs

Ms: Amount (mg) of doxifluridine for assay

Internal standard solution—A solution of anhydrous
caffeine (1 in 1000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 6 mm in inside diameter
and 15 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of water and methanol (13:7).

Flow rate: Adjust the flow rate so that the retention time
of doxifluridine is about 2.5 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, doxifluridine and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak height of doxifluridine to that of the internal stand-
ard is not more than 1.0%.

Containers and storage Containers—Tight containers.



JP XVI

Doxorubicin Hydrochloride
k¥ LES L 15R1E

NH,

CyH,oNO,;.HCI: 579.98
(28,4S)-4-(3-Amino-2,3,6-trideoxy-a-L-/yxo-
hexopyranosyloxy)-2,5,12-trihydroxy-2-hydroxyacetyl-7-
methoxy-1,2,3,4-tetrahydrotetracene-6,11-dione
monohydrochloride

[25316-40-9]

Doxorubicin Hydrochloride is the hydrochloride of
a derivative of daunorubicin.

It contains not less than 980 ug (potency) and not
more than 1080 ug (potency) per mg, calculated on the
anhydrous basis. The potency of Doxorubicin Hydro-
chloride is expressed as mass (potency) of doxorubicin
hydrochloride (C,;H,oNO,;.HCI).

Description Doxorubicin Hydrochloride occurs as a red-
orange crystalline powder.

It is sparingly soluble in water, slightly soluble in metha-
nol, very slightly soluble in ethanol (99.5), and practically in-
soluble in acetonitrile.

Identification (1) Determine the absorption spectrum of a
solution of Doxorubicin Hydrochloride in methanol (1 in
100,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum or the spectrum of a solution of Doxorubicin
Hydrochloride RS prepared in the same manner as the sam-
ple solution: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Doxorubicin Hydrochloride as directed in the potassium
chloride disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum or the spectrum of Doxorubicin Hydrochloride RS:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

(3) A solution of Doxorubicin Hydrochloride (1 in 200)
responds to the Qualitative Tests <7.09> (1) for chloride.

Optical rotation <2.49> [a]¥: +240 - +290° (20 mg calcu-
lated on the anhydrous basis, methanol, 20 mL, 100 mm).

pH <2.54> The pH of a solution obtained by dissolving 50
mg of Doxorubicin Hydrochloride in 10 mL of water is be-
tween 4.0 and 5.5.

Purity (1) Clarity and color of solution—Dissolve 50 mg
of Doxorubicin Hydrochloride in 10 mL of water: the solu-
tion is clear and red.

(2) Related substances—Dissolve 25 mg of Doxorubicin
Hydrochloride in 100 mL of the mobile phase, and use this
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solution as the sample solution. Pipet 2 mL of the sample so-
lution, add the mobile phase to make exactly 100 mL, and
use this solution as the standard solution. Perform the test
with exactly 20 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions, and determine each
peak area by the automatic integration method: the area of
the peak other than doxorubicin obtained from the sample
solution is not larger than 1/4 times the peak area of doxoru-
bicin from the standard solution, and the total area of the
peaks other than doxorubicin is not larger than the peak area
of doxorubicin from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 3 g of sodium lauryl sulfate in
1000 mL of diluted phosphoric acid (7 in 5000), and add
1000 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of doxorubicin is about 8 minutes.

Time span of measurement: About 3 times as long as the
retention time of doxorubicin.

System suitability—

Test for required detectability: Measure 1 mL of the
standard solution, and add the mobile phase to make exactly
20 mL. Confirm that the peak area of doxorubicin obtained
from 20 uL of this solution is equivalent to 3.5 to 6.5% of
that from 20 uL of the standard solution.

System performance: Dissolve 5 mg of Doxorubicin Hy-
drochloride in 20 mL of water, add 1.5 mL of phosphoric
acid, and allow to stand at room temperature for 30 minutes.
Adjust the pH of this solution to 2.5 with 2 mol/L sodium
hydroxide TS. When the procedure is run with 20 uL of this
solution under the above operating conditions, doxoru-
bicinone, having the relative retention time of about 0.6 with
respect to doxorubicin, and doxorubicin are eluted in this
order with the resolution between these peaks being not less
than 5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of doxorubicin is not more than 2.0%.

Water <2.48> Not more than 3.0% (0.3 g, volumetric titra-
tion, direct titration).

Assay Weigh accurately an amount of Doxorubicin Hydro-
chloride and Doxorubicin Hydrochloride RS, equivalent to
about 10 mg (potency), dissolve each in water to make
exactly 25 mL. Pipet 5 mL each of these solutions, add water
to make exactly 100 mL, and use these solutions as the sam-
ple solution and the standard solution, respectively. Deter-
mine the absorbances at 495 nm, At and Ag, of the sample
solution and standard solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>.

Amount [ug (potency)] of C,;H,0NO;;.HCl
= MS X AT/AS X 1000

Ms: Amount [mg (potency)] of Doxorubicin Hydrochlo-
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ride RS

Containers and storage Containers—Tight containers.

Doxorubicin Hydrochloride for
Injection

AFARFYIILES IEERE

Doxorubicin Hydrochloride for Injection is a prepa-
ration for injection, which is dissolved before use.

It contains not less than 90.0% and not more than
110.0% of the labeled amount of doxorubicin hydro-
chloride (C27H29N011.HC1: 57998).

Method of preparation Prepare as directed under Injec-
tions, with Doxorubicin Hydrochloride.

Description Doxorubicin Hydrochloride for Injection oc-
curs as red-orange, powder or masses.

Identification Dissolve an amount of Doxorubicin Hydro-
chloride for Injection, equivalent to 10 mg (potency) of
Doxorubicin Hydrochloride according to the labeled
amount, in methanol to make 100 mL. To 5 mL of this
solution add methanol to make 50 mL, and determine the
absorption spectrum of the solution as directed under Ultra-
violet-visible Spectrophotometry <2.24>: it exhibits maxima
between 231 nm and 235 nm, between 250 nm and 254 nm,
between 477 nm and 481 nm, and between 493 nm and 497
nm, and exhibits a shoulder between 528 nm and 538 nm.

pH <2.54> The pH of a solution, prepared by dissolving an
amount of Doxorubicin Hydrochloride for Injection equiva-
lent to 10 mg (potency) of Doxorubicin Hydrochloride ac-
cording to the labeled amount in 2 mL of water, is 5.0 to 6.0.

Purity Clarity and color of solution—Dissolve an amount
of Doxorubicin Hydrochloride for Injection, equivalent to
50 mg (potency) of Doxorubicin Hydrochloride according to
the labeled amount, in 10 mL of water: the solution is clear
and red.

Water <2.48> Not more than 4.0% (0.25g, volumetric
titration, direct titration).

Bacterial endotoxins <4.0I> Less than 2.50 EU/mg (po-
tency).

Uniformity of dosage units <6.02> It meets the requirement
of the Mass variation test.

Foreign insoluble matter <6.06> Perform the test according
to Method 2: it meets the requirement.

Insoluble particulate matter <6.07>
ment.

It meets the require-

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Weigh accurately the mass of the contents of not less
than 10 containers of Doxorubicin Hydrochloride for Injec-
tion. Weigh accurately an amount of the contents, equiva-
lent to about 10 mg (potency) of Doxorubicin Hydrochlo-
ride, add exactly 5 mL of the internal standard solution and
the mobile phase to make 100 mL, and use the solution as
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the sample solution. Separately, weigh accurately an amount
of Doxorubicin Hydrochloride RS, equivalent to 10 mg (po-
tency), add exactly 5 mL of the internal standard solution
and the mobile phase to make 100 mL, and use this solution
as the standard solution. Perform the test with 10 uL each of
the sample solution and standard solution as directed under
Liquid Chromatography <2.0I>, and calculate the ratios, Or
and Qs, of the peak area of doxorubicin to that of the inter-
nal standard.

Amount [mg (potency)] of doxorubicin hydrochloride
(CyH»NO;;.HCI)
= Ms X Qr/Qs

Ms: Amount [mg (potency)] of Doxorubicin Hydrochlo-
ride RS

Internal standard solution—A solution of butyl parahy-
droxybenzoate in the mobile phase (1 in 1000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 3 g of sodium lauryl sulfate in
1000 mL of diluted phosphoric acid (7 in 5000). To this solu-
tion add 1000 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of doxorubicin is about 8 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, doxorubicin and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 5, and the symmetry factor of the peak of doxoru-
bicin is between 0.8 and 1.2.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of doxorubicin to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Hermetic containers.
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Doxycycline Hydrochloride Hydrate
RE A7) ARREEKINY
1

“HOI +SHC” YOH « 1r0

SHEH
H:C HOH HH /N-—CHa
HaC

CyH,N,05.HCL. 5 C;H(O. 5 H,0: 512.94
(4S,4aR,5S8,5aR,6R,12aS)-4-Dimethylamino-
3,5,10,12,12a-pentahydroxy-6-methyl-1,11-
dioxo-1,4,4a,5,5a,6,11,12a-octahydrotetracene-2-
carboxamide monohydrochloride hemiethanolate
hemihydrate

[564-25-0, Doxycycline]

Doxycycline Hydrochloride Hydrate is the hydro-
chloride of a derivative of oxytetracycline.

It contains not less than 880 ug (potency) and not
more than 943 ug (potency) per mg, calculated on the
anhydrous basis and corrected by the amount of
ethanol. The potency of Doxycycline Hydrochloride
Hydrate is expressed as mass (potency) of doxycycline
(C22H24N208: 44443)

Description Doxycycline Hydrochloride Hydrate occurs as
yellow to dark yellow, crystals or crystalline powder.

It is freely soluble in water and in methanol, and slightly
soluble in ethanol (99.5).

Identification (1) Determine the infrared absorption spec-
trum of Doxycycline Hydrochloride Hydrate as directed in
the potassium bromide disk method under Infrared Spectro-
photometry <2.25>, and compare the spectrum with the
Reference Spectrum or the spectrum of Doxycycline Hydro-
chloride RS: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

(2) Dissolve 10 mg of Doxycycline Hydrochloride Hy-
drate in 10 mL of water, and add silver nitrate TS: a white
turbidity is produced.

Absorbance <2.24> E!%. (349 nm): 285 - 315 (10 mg, 0.01
mol/L hydrochloric acid-methanol TS, 500 mL).

Optical rotation <2.49> [o]¥: —105 - —120° (0.25 g calcu-
lated on the anhydrous basis and correcred by the amount of
ethanol, 0.01 mol/L hydrochloric acid-methanol TS, 25 mL,
100 mm). Determine within 5 minutes after the sample solu-
tion is prepared.

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Doxycycline Hydrochloride Hydrate according to Method 2,
and perform the test. Prepare the control solution with 5.0
mL of Standard Lead Solution (not more than 50 ppm).

(2) Related substance—Dissolve 20 mg of Doxycycline
Hydrochloride Hydrate in 0.01 mol/L hydrochloric acid TS
to make exactly 25 mL, and use this solution as the sample
solution. Separately, dissolve 20 mg of 6-epidoxycycline
hydrochloride in 0.01 mol/L hydrochloric acid TS to make
exactly 25 mL, and use this solution as 6-epidoxycycline
hydrochloride stock solution. Separately, dissolve 20 mg of
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metacycline hydrochloride in 0.01 mol/L hydrochloric acid
TS to make exactly 25 mL, and use this solution as metacy-
cline hydrochloride stock solution. Pipet 2 mL each of 6-
epidoxycycline hydrochloride stock solution and metacycline
hydrochloride stock solution, add 0.01 mol/L hydrochloric
acid TS to make exatly 100 mL, and use this solution as the
standard solution. Perform the test with exactly 20 uL each
of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions, and determine each peak area by the au-
tomatic integration method: the peak areas of metacycline
and 6-epidoxycycline obtained from the sample solution are
not larger than the peak areas of them obtained from the
standard solution, respectively, and the areas of the two
peaks, appeared between the solvent peak and metacycline
and behind of doxycycline, obtained from the sample solu-
tion are not larger than 1/4 times the peak area of 6-epidoxy-
cycline from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with styrene-divinylbenzene
copolymer for liquid chromatography (8 um in particle di-
ameter).

Column temperature: A constant temperature of about
60°C.

Mobile phase: Mix 125 mL of 0.2 mol/L potassium dihy-
drogen phosphate TS, 117 mL of 0.2 mol/L sodium hydrox-
ide TS, and add water to make 500 mL. To 400 mL of this
solution add 50 mL of a solution of tetrabutylammonium
hydrogensulfate (1 in 100), 10 mL of a solution of disodium
dihydrogen ethylenediamine tetraacetate dihydrate (1 in 25),
60 g of #-butanol and 200 mL of water, adjust the pH to 8.0
with 2 mol/L sodium hydroxide TS, and add water to make
1000 mL.

Flow rate: Adjust the flow rate so that the retention time
of doxycycline is about 19 minutes.

Time span of measurement: About 2.4 times as long as the
retention time of doxycycline beginning after the solvent
peak.

System suitability—

Test for required detectability: Measure exactly 1 mL of
the standard solution, and add 0.01 mol/L hydrochloric acid
TS to make exactly 20 mL. Confirm that the peak areas of 6-
epidoxycycline and metacycline obtained from 20 uL of this
solution are equivalent to 3.5 to 6.5% of them obtained
from 20 uL of the standard solution, respectively.

System performance: To 8 mL of the sample solution, 3
mL of 6-epidoxycycline hydrochloride stock solution and 2
mL of metacycline hydrochloride stock solution add 0.01
mol/L hydrochloric acid TS to make 50 mL. When the
procedure is run with 20 4L of this solution under the above
operating conditions, metacycline, 6-epidoxycycline and
doxycycline are eluted in this order with the resolutions be-
tween the peaks, metacycline and 6-epidoxycycline, and 6-
epidoxycycline and doxycycline, being not less than 1.3 and
not less than 2.0, respectively, and the symmetry factor of
the peak of doxycycline is not more than 1.3.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviations of the peak
area of metacycline and 6-epidoxycycline are not more than
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3.0% and not more than 2.0%, respectively.

Ethanol Weigh accurately about 0.1 g of Doxycycline Hy-
drochloride Hydrate, dissolve in the internal standard solu-
tion to make exactly 10 mL, and use this solution as the sam-
ple solution. Separately, weigh accurately about 0.4 g of
ethanol (99.5), and add the internal standard solution to
make exactly 100 mL. Pipet 1 mL of this solution, add the
internal standard solution to make exactly 10 mL, and use
this solution as the standard solution. Perform the test with
1 uL each of the sample solution and standard solution as
directed under Gas Chromatography <2.02> according to the
following conditions, and calculate the ratios, Qr and Qs, of
the peak area of ethanol to that of the internal standard: the
amount of ethanol is not less than 4.3% and not more than
6.0%.

Amount (%) of ethanol = Mg/Mt X Qr/Qs

Ms: Amount (mg) of ethanol (99.5)
M+: Amount (mg) of the sample

Internal standard solution—A solution of 1-propanol (1 in
2000).
Operating conditions—

Detector: An hydrogen flame-ionization detector.

Column: A glass column 3.2 mm in inside diameter and
1.5m in length, packed with porous ethylvinylbenzene-
divinylbenzene copolymer for gas chromatography (0.0075
um in average pore size, 500 - 600 m2/g in specific surface
area) (150 - 180 um in particle diameter).

Column temperature: A constant temperature of about
135°C.

Carrier gas: Nitrogen.

Flow rate: Adjust the flow rate so that the retention time
of ethanol is about 5 minutes.

System suitability—

System performance: When the procedure is run with 1 uL
of the standard solution under the above operating condi-
tions, ethanol and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 2.0.

System repeatability: When the test is repeated 5 times
with 1 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratios of
the peak area of ethanol to that of the internal standard is
not more than 2.0%.

Water <2.48> Not less than 1.4% and not more than 2.8%
(0.6 g, volumetric titration, direct titration).

Residue on ignition <2.44> Not more than 0.3% (1 g).

Assay Weigh accurately an amount of Doxycycline Hydro-
chloride Hydrate and Doxycycline Hydrochloride RS,
equivalent to about 50 mg (potency), dissolve each in water
to make exactly 50 mL, and use these solutions as the sample
solution and standard solution. Perform the test with exactly
10 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions, and determine the peak areas, Ar
and Ag, of doxycycline.

Amount [ug (potency)] of doxycycline (CyH»4N,Oy)
= Mg X Ap/Ag X 1000

Ms: Amount [mg (potency)] of Doxycycline Hydrochlo-
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ride RS

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 280 nm).

Column: A stainless steel column 3.9 mm in inside diame-
ter and 30 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (10 um in particle diameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: Dissolve 7.0 g of sodium dihydrogen phos-
phate dihydrate in 450 mL of water, add 553 mL of a mix-
ture of methanol and N,N-dimethyl-n-octylamine (550:3),
and adjust the pH to 8.0 with a solution of sodium hydrox-
ide (43 in 200).

Flow rate: Adjust the flow rate so that the retention time
of doxycycline is about 6 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the theoretical plates and the symmetry factor of the
peak of doxycycline are not less than 1000 and not more
than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of doxycycline is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Droperidol
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C,,H,,FN;0,: 379.43
1-{1-[4-(4-Fluorophenyl)-4-oxobutyl]-1,2,3,6-
tetrahydropyridin-4-yl}-1,3-dihydro-2H-benzoimidazol-
2-one

[548-73-2]

Droperidol, when dried, contains not less than
980% of C22H22FN302.

Description Droperidol occurs as a white to light yellow
powder.

It is freely soluble in acetic acid (100), soluble in dichloro-
methane, slightly soluble in ethanol (99.5), and practically
insoluble in water.

It is gradually colored by light.

Identification (1) Put 30 mg of Droperidol in a brown
volumetric flask, and dissolve in 10 mL of 0.1 mol/L hydro-
chloric acid TS and ethanol (95) to make 100 mL. Transfer 5
mL of the solution to a brown volumetric flask, and add 10
mL of 0.1 mol/L hydrochloric acid TS and ethanol (95) to
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make 100 mL. Determine the absorption spectrum of the so-
lution as directed under Ultraviolet-visible Spectrophotome-
try <2.24>, and compare the spectrum with the Reference
Spectrum: both spectra exhibit similar intensities of absorp-
tion at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Droperidol, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers. If any difference appears between
the spectra, dissolve Droperidol in acetone, evaporate the
acetone, dry the residue in a desiccator (in vacuum, silica gel,
70°C) for 4 hours, and perform the test with the residue.

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Droperidol in a platinum crucible according to Method 2,
and perform the test. Prepare the control solution with 2.0
mL of Standard Lead Solution (not more than 20 ppm).

(2) Related substances—Conduct this procedure without
exposure to daylight, using light-resistant vessels. Dissolve
50 mg of Droperidol in 5 mL of dichloromethane, and use
this solution as the sample solution. Pipet 1 mL of the sam-
ple solution, add dichloromethane to make exactly 100 mL,
and use this solution as the standard solution. Perform the
test with these solutions as directed under Thin-layer Chro-
matography <2.03>. Spot 10 uL each of the sample solution
and standard solution on a plate of silica gel with fluorescent
indicator for thin-layer chromatography. Develop the plate
with a mixture of ethyl acetate, chloroform, methanol and
acetic acid-sodium acetate buffer solution, pH 4.7,
(54:23:18:5) to a distance of about 15 cm, and air-dry the
plate. Examine under ultraviolet light (main wavelength: 254
nm): the spots other than the principal spot from the sample
solution are not more intense than the spot from the stand-
ard solution.

Loss on drying <2.4/> Not more than 3.0% (0.5 g, in vacu-
um, silica gel, 70°C, 4 hours).

Residue on ignition <2.44> Not more than 0.2% (1 g, plati-
num crucible).

Assay Weigh accurately about 0.5 g of Droperidol, previ-
ously dried, dissolve in 50 mL of acetic acid (100), and titrate
<2.50> with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 37.94 mg of C22H22FN302

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Droxidopa
ko ko

CoH,NOs: 213.19

(28,3R )-2-Amino-3-(3,4-dihydroxyphenyl)-
3-hydroxypropanoic acid

[23651-95-8]

Droxidopa, when dried, contains not less than
99.0% and not more than 101.0% of CyH;;NOs.

Description Droxidopa occurs as white to light brown crys-
tals or crystalline powder.

It is slightly soluble in water and practically insoluble in
ethanol (99.5).

It dissolves in 0.1 mol/L hydrochloric acid TS.

Identification (1) Determine the absorption spectrum of a
solution of Droxidopa in 0.1 mol/L hydrochloric acid TS (1
in 25,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of Drox-
idopa as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wave numbers.

Optical rotation <2.49> [a]®: —38 - —43° (after drying,
0.1 g, 0.1 mol/L hydrochloric acid TS, 20 mL, 100 mm).

Purity (1) Chloride <7.03>—Dissolve 0.40 g of Droxidopa
in 6 mL of dilute nitric acid, and add water to make 50 mL.
Perform the test using this solution as the test solution. Pre-
pare the control solution with 0.40 mL of 0.01 mol/L hydro-
chloric acid VS (not more than 0.036%).

(2) Heavy metals <1.07>—Proceed with 2.0 g of Droxido-
pa according to Method 2, and perform the test. Prepare the
control solution with 2.0 mL of Standard Lead Solution (not
more than 10 ppm).

(3) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Droxidopa according to Method 3, and perform the test
(not more than 2 ppm).

(4) Related substances—To 0.10 g of Droxidopa add 50
mL of 0.1 mol/L hydrochloric acid TS, dissolve by shaking
while cooling in an ice bath, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add
0.1 mol/L hydrochloric acid TS to make exactly 100 mL.
Pipet 5 mL of this solution, add 0.1 mol/L hydrochloric acid
TS to make 50 mL, and use this solution as the standard so-
lution. Perform the test with exactly 10 uL each of the sam-
ple solution and standard solution as directed under Liquid
Chromatography <2.01> according to the following condi-
tions. Determine each peak area of both solutions by the au-
tomatic integration method: the area of each peak other than
droxidopa obtained from the sample solution is not larger
than the peak area of droxidopa from the standard solution.
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Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (3 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 1.0 g of sodium 1-heptanesul-
fonate and 1.36 g of potassium dihydrogen phosphate in
1000 mL of water, and adjust the pH to 2.0 with phosphoric
acid. To 930 mL of this solution add 70 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of droxidopa is about 5 minutes.

Time span of measurement: About 12 times as long as the
retention time of droxidopa, beginning after the solvent
peak.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of droxidopa are not less than 10,000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of droxidopa is not more than 2.0%.

(5) Residual solvent—Being specified separately.

Loss on drying <2.41> Not more than 0.1% (1 g, in vacu-
um, 60°C, 3 hours).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 0.3 g of Droxidopa, previ-
ously dried, dissolve in exactly 20 mL of 0.1 mol/L perchlo-
ric acid VS, add 50 mL of acetic acid (100), and titrate <2.50>
the excess perchloric acid with 0.1 mol/L sodium acetate VS
(potentiometric titration). Perform a blank determination in
the same manner, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 21.32 mg of C9H11N05

Containers and storage Containers—Well-closed contain-

€18.

Droxidopa Capsules
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Droxidopa Capsules contain not less than 93.0%
and not more than 107.0% of the labeled amount of
droxidopa (CyH;{NOs: 213.19).

Method of preparation Prepare as directed under Cap-
sules, with Droxidopa.

Identification (1) To an amount of the contents of Drox-
idopa Capsules, equivalent to 50 mg of Droxidopa according
to the labeled amount, add 50 mL of water, shake for 10
minutes, and filter. To 5 mL of the filtrate add 1 mL of nin-
hydrin TS, and heat in a water bath for 3 minutes: a blue-
purple color develops.

(2) To an amount of the contents of Droxidopa Cap-
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sules, equivalent to 20 mg of Droxidopa according to the
labeled amount, add 20 mL of diluted acetic acid (100) (1 in
500), shake for 10 minutes, and filter. To 1 mL of the filtrate
add 4 mL of water and 1 drop of iron (III) chloride TS: a
deep green color is produced, and it gradually changes to
light brown.

(3) To an amount of the contents of Droxidopa Cap-
sules, equivalent to 50 mg of Droxidopa according to the
labeled amount, add 50 mL of 0.1 mol/L hydrochloric acid
TS, shake well, add 0.1 mol/L hydrochloric acid TS to make
100 mL, and filter. Discard the first 10 mL of the filtrate,
and to 2 mL of the subsequent filtrate add 0.1 mol/L hydro-
chloric acid TS to make 25 mL. Determine the absorption
spectrum of this solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>: it exhibits a maximum be-
tween 278 nm and 282 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To the contents of 1 capsule of Droxidopa Capsules, add
100 mL of 0.1 mol/L hydrochloric acid TS, shake well, and
add 0.1 mol/L hydrochloric acid TS to make exactly ¥ mL
so that each mL contains about 0.5mg of droxidopa
(CyH;NO:s). Filter this solution, discard the first 10 mL of
the filtrate, pipet 2 mL of the subsequent filtrate, add 0.1
mol/L hydrochloric acid TS to make exactly 25 mL, and use
this solution as the sample solution. Separately, weigh accu-
rately about 50 mg of droxidopa for assay, previously dried
in vacuum at 60°C for 3 hours, dissolve in 0.1 mol/L hydro-
chloric acid TS to make exactly 100 mL. Pipet 2 mL of this
solution, add 0.1 mol/L hydrochloric acid TS to make ex-
actly 25 mL, and use this solution as the standard solution.
Perform the test with the sample solution and standard solu-
tion as directed under Ultraviolet-visible Spectrophotometry
<2.24>, and determine the absorbances, Ar and Ag, at 280
nm.

Amount (mg) of droxidopa (CoH;;NOs)
= Ms X AT/AS X V/100

Ms: Amount (mg) of droxidopa for assay

Dissolution <6.10> When the test is performed at 75 revolu-
tions per minute according to the Paddle method using the
sinker, using 900 mL of water as the dissolution medium, the
dissolution rate in 90 minutes of Droxidopa Capsules is not
less than 70%.

Start the test with 1 capsule of Droxidopa Capsules, with-
draw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet ¥ mL of the subsequent fil-
trate, add water to make exactly V" mL so that each mL con-
tains about 56 ug of droxidopa (CyH;;NOs) according to the
labeled amount, and use this solution as the sample solution.
Separately, weigh accurately about 28 mg of droxidopa for
assay, previously dried in vacuum at 60°C for 3 hours, dis-
solve in water to make exactly 100 mL. Pipet 4 mL of this
solution, add water to make exactly 20 mL, and use this so-
lution as the standard solution. Perform the test with the
sample solution and standard solution as directed under Ul-
traviolet-visible Spectrophotometry <2.24>, and determine
the absorbances, Ar; and Ag;, at 280 nm, and A1, and Ag,,
at 350 nm.
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Dissolution rate (%) with respect to the labeled amount of
droxidopa (CoH;;NOs)
= Ms X (ATl - ATz)/(A51 - Asz) X V//V X I/C X 180

Ms: Amount (mg) of droxidopa for assay
C: Labeled amount (mg) of droxidopa (CoH;;NOs) in 1
capsule

Assay Take out the contents of not less than 20 Droxidopa
Capsules, weigh accurately the mass of the contents, and mix
uniformly. Weigh accurately an amount equivalent to about
50 mg of droxidopa (CyH;;NOs), add 50 mL of 0.1 mol/L
hydrochloric acid TS, shake well, add 0.1 mol/L hydrochlo-
ric acid TS to make exactly 100 mL, and filter. Discard the
first 10 mL of the filtrate, pipet 2 mL of the subsequent fil-
trate, add 0.1 mol/L hydrochloric acid TS to make exactly
25 mL, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 50 mg of droxidopa for assay,
previously dried in vacuum at 60°C for 3 hours, dissolve in
0.1 mol/L hydrochloric acid TS to make exactly 100 mL.
Pipet 2 mL of this solution, add 0.1 mol/L hydrochloric acid
TS to make exactly 25 mL, and use this solution as the stand-
ard solution. Perform the test with the sample solution and
standard solution as directed under Ultraviolet-visible Spec-
trophotometry <2.24>, and determine the absorbances, At
and Ag, at 280 nm.

Amount (mg) of droxidopa (CoH;;NOs)
= MS X AT/AS

Ms: Amount (mg) of droxidopa for assay

Containers and storage Containers—Tight containers.

Droxidopa Fine Granules
e AR 5

Droxidopa Fine Granules contain not less than
93.0% and not more than 107.0% of droxidopa
(C9H11N05: 213.19).

Method of preparation Prepare as directed under Gran-
ules, with Droxidopa.

Identification (1) To a quantity of powdered Droxidopa
Fine Granules, equivalent to 50 mg of Droxidopa according
to the labeled amount, add 50 mL of water, shake for 10
minutes, and filter. To 5 mL of the filtrate add 1 mL of nin-
hydrin TS, heat in a water bath for 3 minutes: a blue-purple
color develops.

(2) To a quantity of powdered Droxidopa Fine Granules,
equivalent to 20 mg of Droxidopa according to the labeled
amount, add 20 mL of diluted acetic acid (100) (1 in 500),
shake for 10 minutes, and filter. To 1 mL of the filtrate add
4 mL of water and 1 drop of iron (III) chloride TS: a deep
green color is produced, and it gradually changes to light
brown.

(3) To a quantity of powdered Droxidopa Fine Granules,
equivalent to 50 mg of Droxidopa according to the labeled
amount, add 50 mL of 0.1 mol/L hydrochloric acid TS,
shake well, add 0.1 mol/L hydrochloric acid TS to make 100
mL, and filter. Discard the first 10 mL of the filtrate, to 2
mL of the subsequent filtrate add 0.1 mol/L hydrochloric
acid TS to make 25 mL. Determine the absorption spectrum
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of this solution as directed under Ultraviolet-visible Spectro-
photometry <2.24>: it exhibits a maximum between 278 nm
and 282 nm.

Dissolution <6.70> When the test is performed at 75 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 45 minutes of Droxidopa Fine Granules is not less than
70%.

Start the test with an accurately weighed amount of Drox-
idopa Fine Granules, equivalent to about 0.1 g of droxidopa
(CoH{;NOs), according to the labeled amount, withdraw not
less than 20 mL of the medium at the specified minute after
starting the test, and filter through a membrane filter with a
pore size not exceeding 0.45 um. Discard the first 10 mL of
the filtrate, pipet 5 mL of the subsequent filtrate, add exactly
S mL of water, and use this solution as the sample solution.
Separately, weigh accurately about 28 mg of droxidopa for
assay, previously dried in vacuum at 60°C for 3 hours, dis-
solve in water to make exactly 100 mL. Pipet 4 mL of this
solution, add water to make exactly 20 mL, and use this so-
lution as the standard solution. Perform the test with the
sample solution and standard solution as directed under Ul-
traviolet-visible Spectrophotometry <2.24>, and determine
the absorbances, Ar; and Ag;, at 280 nm, and A1, and Ag,,
at 350 nm.

Dissolution rate (%) with respect to the labeled amount
of droxidopa (CyH;;NOs)
= Ms/Mr X (A1; — A1)/ (As) — Asz) X 1/C X 360

Ms: Amount (mg) of droxidopa for assay
M7: Amount (g) of Droxidopa Fine Granules
C: Labeled amount (mg) of droxidopa (CoH;;NOs) in 1 g

Particle size <6.03> It meets the requirements of Fine gran-
ules.

Assay Powder not less than 20 g of Droxidopa Fine Gran-
ules. Weigh accurately a portion of the powder, equivalent
to about 50 mg of droxidopa (CyH;;NOs), add 50 mL of 0.1
mol/L hydrochloric acid TS, shake well, add 0.1 mol/L hy-
drochloric acid TS to make exactly 100 mL, and filter. Dis-
card the first 10 mL of the filtrate, pipet 2 mL of the subse-
quent filtrate, add 0.1 mol/L hydrochloric acid TS to make
exactly 25 mL, and use this solution as the sample solution.
Separately, weigh accurately about 50 mg of droxidopa for
assay, previously dried in vacuum at 60°C for 3 hours, dis-
solve in 0.1 mol/L hydrochloric acid TS to make exactly 100
mL. Pipet 2 mL of this solution, add 0.1 mol/L hydrochloric
acid TS to make exactly 25 mL, and use this solution as the
standard solution. Perform the test with the sample solution
and standard solution as directed under Ultraviolet-visible
Spectrophotometry <2.24>, and determine the absorbances,
At and Ag, at 280 nm.

Amount (mg) of droxidopa (CyH;;NOs)
= MS X AT/AS

Ms: Amount (mg) of droxidopa for assay

Containers and storage Containers—Tight containers.
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Dydrogesterone
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C21H2802: 312.45
96,10c-Pregna-4,6-diene-3,20-dione
[152-62-5]

Dydrogesterone, when dried, contains not less than
98.0% and not more than 102.0% of C,;H,0,.

Description Dydrogesterone occurs as white to light yel-
lowish white crystals or crystalline powder. It is odorless.

It is freely soluble in chloroform, soluble in acetonitrile,
sparingly soluble in methanol and in ethanol (95), slightly
soluble in diethyl ether, and practically insoluble in water.

Identification (1) To 5 mg of Dydrogesterone add 5 mL
of 4-methoxybenzaldehyde-acetic acid TS and 2 to 3 drops
of sulfuric acid, and heat in a water bath for 2 minutes: an
orange-red color develops.

(2) Determine the absorption spectrum of a solution of
Dydrogesterone in methanol (1 in 200,000) as directed under
Ultraviolet-visible Spectrophotometry <2.24>, and compare
the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave-
lengths.

(3) Determine the infrared absorption spectrum of
Dydrogesterone, previously dried, as directed in the potas-
sium bromide disk method under Infrared Spectrophotome-
try <2.25>, and compare the spectrum with the Reference
Spectrum: both spectra exhibit similar intensities of absorp-
tion at the same wave numbers.

Optical rotation <2.49> [a]¥: —470 - —500° (after drying,
0.1 g, chloroform, 10 mL, 100 mm).

Melting point <2.60> 167 - 171°C

Purity (1) Heavy metals <I.07>—Proceed with 1.0 g of
Dydrogesterone according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 20 ppm).

(2) Related substances—Dissolve 10 mg of Dydroges-
terone in 200 mL of the mobile phase, and use this solution
as the sample solution. Pipet 1 mL of the sample solution,
add the mobile phase to make exactly 100 mL, and use this
solution as the standard solution. Perform the test with
exactly 10 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.0/> ac-
cording to the following conditions. Determine each peak
area of these solutions by the automatic integration method:
the total area of peaks other than the peak of dydrogesterone
from the sample solution is not larger than the peak area of
dydrogesterone from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-

length: 280 nm).
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Column: A stainless steel column about 4 mm in inside di-
ameter and about 15 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (3 um in parti-
cle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of water, ethanol (95) and aceto-
nitrile (53:26:21).

Flow rate: Adjust the flow rate so that the retention time
of dydrogesterone is about 12 minutes.

Selection of column: Dissolve 1 mg each of Dydroges-
terone and progesterone in 20 mL of the mobile phase. Pro-
ceed with 10 uL each of these solutions under the above
operating conditions, and calculate the resolution. Use a
column giving elution of dydrogesterone and progesterone in
this order with the resolution between these peaks being not
less than 8. Wavelength is 265 nm.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of dydrogesterone obtained from 10 uLL
of the standard solution is between 5 mm and 10 mm.

Time span of measurement: About twice as long as the
retention time of dydrogesterone beginning after the solvent
peak.

Loss on drying <2.4/> Not more than 0.5% (0.5 g, in vacu-
um, phosphorus (V) oxide, 24 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 50 mg of Dydrogesterone,
previously dried, and dissolve in methanol to make exactly
100 mL. Pipet 1 mL of this solution, and add methanol to
make exactly 100 mL. Determine the absorbance A of this
solution at the wavelength of maximum absorption at about
286 nm as directed under Ultraviolet-visible Spectropho-
tometry <2.24>.

Amount (mg) of C;H,0, = A/845 X 100,000

Containers and storage Containers—Tight containers.

Dydrogesterone Tablets

Crkosy X708

Dydrogesterone Tablets contain not less than 95.0%
and not more than 105.0% of the labeled amount of
dydrogesterone (C,;H30,: 312.45).

Method of preparation Prepare as directed under Tablets,
with Dydrogesterone.

Identification (1) To a quantity of powdered Dydroges-
terone Tablets, equivalent to 0.05 g of Dydrogesterone ac-
cording to the labeled amount, add 50 mL of methanol,
shake well, and filter. Evaporate 5 mL of the filtrate on a
water bath to dryness. Proceed with the residue as directed in
the Identification (1) under Dydrogesterone.

(2) To 1 mL of the filtrate obtained in (1) add methanol
to make 200 mL. Determine the absorption spectrum of this
solution as directed under Ultraviolet-visible Spectropho-
tometry <2.24>: it exhibits a maximum between 284 nm and
288 nm.

Uniformity of dosage units <6.02> Perform the test accord-
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ing to the following method: it meets the requirement of the
Content uniformity test.

Crush 1 tablet of Dydrogesterone Tablets, and add metha-
nol to make exactly 100 mL. Shake until the tablet is com-
pletely disintegrated, and filter through a membrane filter
with a pore size not exceeding 0.45 ym. Discard the first 20
mL of the filtrate, pipet the subsequent V' mL of the filtrate,
add methanol to make exactly ¥’ mL so that each mL con-
tains about 5 ug of dydrogesterone (C,;H,30,), and use this
solution as the sample solution. Then, proceed as directed in
the Assay.

Amount (mg) of dydrogesterone (C,;H,30,)
= Mg X Ap/Ag X V'/V X 1/20

Ms: Amount (mg) of dydrogesterone for assay

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 30 minutes of Dydrogesterone Tablets is not less than
80%.

Start the test with 1 tablet of Dydrogesterone Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter. Discard the first 10
mL of the filtrate, pipet V" mL of the subsequent filtrate, add
water to make exactly V" mL so that each mL contains about
56 ug of dydrogesterone (C,;Hy30,) according to the labeled
amount, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 50 mg of dydrogesterone for
assay, previously dried in a desiccator (in vacuum, phospho-
rus (V) oxide) for 24 hours, and dissolve in methanol to
make exactly 100 mL. Pipet 1 mL of this solution, add water
to make exactly 100 mL, and use this solution as the stand-
ard solution. Determine the absorbances, At and As, of the
sample solution and standard solution at 296 nm as directed
under Ultraviolet-visible Spectrophotometry <2.24>, using
water as the control.

Dissolution rate (%) with respect to
the labeled amount of dydrogesterone (C,;H,30,)
= Mg X A1t/As X V/V X 1/C X 9

Ms: Amount (mg) of dydrogesterone for assay
C: Labeled amount (mg) of dydrogesterone (C,;H»30,) in
1 tablet.

Assay Weigh accurately and powder not less than 20
Dydrogesterone Tablets. Weigh accurately a portion of the
powder, equivalent to about 10mg of dydrogesterone
(C,1H»50,), shake with 50 mL of methanol, and add metha-
nol to make exactly 100 mL, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 20 mL of the filtrate, pipet 5 mL of the subsequent
filtrate, add methanol to make exactly 100 mL, and use this
solution as the sample solution. Separately, weigh accurately
about 10 mg of dydrogesterone for assay, previously dried in
vacuum for 24 hours using phosphorus (V) oxide as a des-
sicant, and dissolve in methanol to make exactly 100 mL.
Pipet 5 mL of this solution, add methanol to make exactly
100 mL, and use the solution as the standard solution. Deter-
mine the absorbances, A and As, of the sample solution
and standard solution at 286 nm as directed under Ultravio-
let-visible Spectrophotometry <2.24>.
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Amount (mg) of dydrogesterone (C,;H,30,)
= Ms X AT/AS

Ms: Amount (mg) of dydrogesterone for assay

Containers and storage Containers—Tight containers.

Ebastine

INAF>

O CHa

HeC CHs

C3,H3oNO,: 469.66
1-[4-(1,1-Dimethylethyl)phenyl]-
4-[4-(diphenylmethoxy)piperidin-
1-yl]butan-1-one

[90729-43-4]

Ebastine, when dried, contains not less than 99.0%
and not more than 101.0% of C;,H3;NO,.

Description Ebastine occurs as white crystals or crystalline
powder.

It is freely soluble in acetic acid (100), soluble in methanol,
sparingly soluble in ethanol (95), and practically insoluble in
water.

It gradually becomes yellowish white on exposure to light.

Identification (1) Dissolve 20 mg of Ebastine in S mL of
ethanol (95), add 2 mL of 1,3-dinitrobenzene TS and 2 mL
of sodium hydroxide TS, and allow to stand: the color of the
solution is purple to red-purple, which gradually changes to
blown.

(2) Determine the absorption spectrum of a solution of
Ebastine in methanol (1 in 100,000) as directed under Ultra-
violet-visible Spectrophotometry <2.24>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of
Ebastine as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wave numbers.

Melting point <2.60> 84 - 87°C

Purity (1) Heavy metals </.07>—Proceed with 1.0 g of
Ebastine according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm). A platinum crucible may
be used.

(2) Related substances—Dissolve 0.10 g of Ebastine in 50
mL of the mobile phase, and use this solution as the sample
solution. Pipet 5 mL of the sample solution, and add the
mobile phase to make exactly 100 mL. Pipet 2 mL of this so-
lution, add the mobile phase to make exactly 100 mL, and
use this solution as the standard solution. Perform the test
with exacty 10 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
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according to the following conditions, and determine each
peak area by the automatic integration method: each peak
area other than ebastine obtained from the sample solution
is not larger than the peak area of ebastine from the stand-
ard solution, and the total area of the peaks other than
ebastine from the sample solution is not larger than 4 times
the peak area of ebastine from the standard solution.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 7.8 g of sodium dihydrogen phos-
phate dihydrate in 900 mL of water, adjust to pH 3.0 with
diluted phosphoric acid (1 in 5), and add water to make 1000
mL. To 375 mL of this solution add 625 mL of acetonitrile
for liquid chromatography, and dissolve 0.72 g of sodium
lauryl sulfate in this solution.

Flow rate: Adjust the flow rate so that the retention time
of ebastine is about 9 minutes.

Time span of measurement: About twice as long as the
retention time of ebastine, beginning after the solvent peak.
System suitability—

Test for required detectability: Pipet 5 mL of the standard
solution, and add the mobile phase to make exactly 10 mL.
Confirm that the peak area of ebastine obtained with 10 uL
of this solution is equivalent to 35 to 65% of that with 10 uL
of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of ebastine are not less than 6000 and not
more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of ebastine is not more than 2.0%.

(3) Residual solvent—Being specified separately.

Loss on drying <2.4I> Not more than 0.5% (1 g, in vacu-
um, phosphorus (V) oxide, 60°C, 2 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.5 g of Ebastine, previ-
ously dried, dissolve in 60 mL of acetic acid (100), and titrate
<2.50> with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination in the same man-
ner, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 46.97 mg of C32H39N02

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.
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Ebastine Orally Disintegrating
Tablets

INRF > OfERRREESE

Ebastine Orally Disintegrating Tablets contain not
less than 95.0% and not more than 105.0% of the
labeled amount of ebastine (C3;,H30NO,: 469.66).

Method of preparation Prepare as directed under Tablets,
with Ebastine.

Identification Pulverize Ebastine Orally Disintegrating
Tablets. To a potion of the powder, equivalent to 30 mg of
Ebastine according to the labeled amount, add 70 mL of
methanol, shake for 10 minutes, then add methanol to make
100 mL, and centrifuge. To 5 mL of the supernatant liquid
add methanol to make 100 mL. Determine the absorption
spectrum of this solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>: it exhibits a maximum be-
tween 251 nm and 255 nm.

Purity Related substances—Pulverize Ebastine Orally Dis-
integrating Tablets. To a portion of the powder, equivalent
to 50 mg of Ebastine according to the labeled amount, add
30 mL of methanol for liquid chromatography, shake for 10
minutes, and add the mobile phase to make 50 mL. Centri-
fuge this solution, and use the supernatant liquid as the sam-
ple solution. Pipet 1 mL of the sample solution, add the mo-
bile phase to make exactly 200 mL, and use this solution as
the standard solution. Perform the test with exactly 10 uL
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions, and determine each peak area by the au-
tomatic integration method: the area of the peak other than
ebastine obtained from the sample solution is not larger than
the peak area of ebastine from the standard solution, and the
total area of the peaks other than ebastine from the sample
solution is not larger than 2 times the peak area of ebastine
from the standard solution.

Operating conditions—

Column, column temperature, mobile phase, and flow
rate: Proceed as directed in the operating conditions in the
Assay.

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Time span of measurement: About 3 times as long as the
retention time of ebastine, beginning after the solvent peak.
System suitability—

Test for required detectability: Pipet 10 mL of the stand-
ard solution, and add the mobile phase to make exactly 50
mL. Confirm that the peak area of ebastine obtained with 10
uL of this solution is equivalent to 15 to 25% of that with 10
uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of ebastine are not less than 6000 and not
more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
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area of ebastine is not more than 2.0%.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Ebastine Orally Disintegrating Tablets add
V/10 mL of 0.1 mol/L hydrochloric acid TS, and disperse
the particles with the aid of ultrasonic waves with occasional
shaking. Add 3V/5 mL of methanol, shake for 10 minutes,
then add methanol to make exactly ' mL so that each mL
contains about 0.1 mg of ebastine (C3;,H3)NO,), and centri-
fuge. Pipet 5 mL of the supernatant liquid, add exactly S mL
of the internal standard solution, and use this solution as the
sample solution. Then, proceed as directed in the Assay.

Amount (mg) of ebastine (C3;,H3oNO,)
= Ms X QT/QS X V/500

Ms: Amount (mg) of ebastine for assay

Internal standard solution—A solution of diphenyl in the
mobile phase (1 in 40,000).

Disintegration Being specified separately.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of the 1st fluid for dissolution test as the dissolution me-
dium, the dissolution rate in 15 minutes of Ebastine Orally
Disintegrating Tablets is not less than 80%.

Start the test with 1 tablet of Ebastine Orally Disintegrat-
ing Tablets, withdraw not less than 20 mL of the medium at
the specified minute after starting the test, and filter through
a membrane filter with a pore size not exceeding 0.45 um.
Discard the first 10 mL of the filtrate, pipet V' mL of the
subsequent filtrate, add the dissolution medium to make
exactly V" mL so that each mL contains about 5.6 ug of
ebastine (C;,H3;9NO,) according to the labeled amount, and
use this solution as the sample solution. Separately, weigh
accurately about 28 mg of ebastine for assay, previously
dried at 60°C under reduced pressure with phosphorous (V)
oxide for 2 hours, and dissolve in methanol to make exactly
50 mL. Pipet 1 mL of this solution, add the dissolution
medium to make exactly 100 mL, and use this solution as the
standard solution. Determine the absorbances, At and As,
of the sample solution and standard solution at 258 nm as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
using the dissolution medium as the blank.

Dissolution rate (%) with respect to the labeled amount
of ebastine (C3;,H30NO,)
= Mg X At/As X V'/V X 1/C %X 18

Ms: Amount (mg) of ebastine for assay
C: Labeled amount (mg) of ebastine (C3;;H3oNO,) in 1
tablet

Assay Weigh accurately the mass of not less than 20
Ebastine Orally Disintegrating Tablets, and powder. Weigh
accurately a portion of the powder, equivalent to about 20
mg of ebastine (C3;,H39NO,), add 20 mL of 0.1 mol/L hydro-
chloric acid TS, and disperse the particles with the aid of
ultrasonic waves. Add 120 mL of methanol, shake for 10
minutes, add methanol to make exactly 200 mL, and centri-
fuge. Pipet 5 mL of the supernatant liquid, add exactly 5 mL
of the internal standard solution, and use this solution as the
sample solution. Separately, weigh accurately about 50 mg
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of ebastine for assay, previously dried at 60°C under
reduced pressure with phosphorous (V) oxide for 2 hours,
and dissolve in methanol to make exactly 50 mL. Pipet 5 mL
of this solution, add 5 mL of 0.1 mol/L hydrochloric acid
TS, and add methanol to make exactly 50 mL. Pipet 5 mL of
this solution, add exactly 5 mL of the internal standard solu-
tion, and use this solution as the standard solution. Perform
the test with 10 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions, and calculate the
ratios, Qr and Qs, of the peak area of ebastine to that of the
internal standard.

Amount (mg) of ebastine (C3;H39NO,)
= Ms X Qr/Qs X 2/5

Ms: Amount (mg) of ebastine for assay

Internal standard solution—A solution of diphenyl in the
mobile phase (1 in 40,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 7.8 g of sodium dihydrogen phos-
phate dihydrate in 900 mL of water, adjust to pH 3.0 with
diluted phosphoric acid (1 in 5), and add water to make 1000
mL. To 375 mL of this solution add 625 mL of acetonitrile
for liquid chromatography, and dissolve 0.72 g of sodium
lauryl sulfate in this solution.

Flow rate: Adjust the flow rate so that the retention time
of ebastine is about 9 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and ebastine are eluted in this
order with the resolution between these peaks being not less
than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of ebastine to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Ebastine Tablets

IINAF 48

Ebastine Tablets contain not less than 95.09% and
not more than 105.0% of the labeled amount of
ebastine (C3;;H3oNO,: 469.66).

Method of preparation Prepare as directed under Tablets,
with Ebastine.

Identification Powder Ebastine Tablets. To a potion of the
powder, equivalent to 30 mg of Ebastine according to the
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labeled amount, add 70 mL of methanol, shake for 10
minutes, then add methanol to make 100 mL, and centri-
fuge. To 5mL of the supernatant liquid add methanol to
make 100 mL. Determine the absorption spectrum of this so-
lution as directed under Ultraviolet-visible Spectrophotome-
try <2.24>: it exhibits a maximum between 251 nm and 255
nm.

Purity Related substances—Powder Ebastine Tablets. To a
portion of the powder, equivalent to 50 mg of Ebastine ac-
cording to the labeled amount, add 30 mL of methanol for
liquid chromatography, shake for 10 minutes, and add the
mobile phase to make 50 mL. Centrifuge this solution, and
use the supernatant liquid as the sample solution. Pipet 1 mL
of the sample solution, add the mobile phase to make exactly
200 mL, and use this solution as the standard solution. Per-
form the test with exactly 10 uL each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.0I> according to the following conditions, and de-
termine each peak area by the automatic integration method:
the area of the peak other than ebastine obtained from the
sample solution is not larger than the peak area of ebastine
from the standard solution, and the total area of the peaks
other than ebastine from the sample solution is not larger
than 2 times the peak area of ebastine from the standard so-
lution.

Operating conditions—

Column, column temperature, mobile phase, and flow
rate: Proceed as directed in the operating conditions in the
Assay.

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Time span of measurement: About 3 times as long as the
retention time of ebastine, beginning after the solvent peak.
System suitability—

Test for required detectability: Pipet 10 mL of the stand-
ard solution, and add the mobile phase to make exactly 50
mL. Confirm that the peak area of ebastine obtained with 10
uL of this solution is equivalent to 15 to 25% of that with 10
uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of ebastine are not less than 6000 and not
more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of ebastine is not more than 2.0%.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Ebastine Tablets add /10 mL of 0.1 mol/L
hydrochloric acid TS, and disperse the particles with the aid
of ultrasonic waves with occasional shaking. Add 3V/5 mL
of methanol, shake for 10 minutes, then add methanol to
make exactly ' mL so that each mL contains about 0.1 mg
of ebastine (C3;,H39NO,), and centrifuge. Pipet 5 mL of the
supernatant liquid, add exactly 5 mL of the internal standard
solution, and use this solution as the sample solution. Then,
proceed as directed in the Assay.
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Amount (mg) of ebastine (C3;,H39NO,)
= Mg X Q1/Qs X V/500

Ms: Amount (mg) of ebastine for assay

Internal standard solution—A solution of diphenyl in the
mobile phase (1 in 40,000).

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of the 1st fluid for dissolution test as the dissolution me-
dium, the dissolution rate in 30 minutes of Ebastine Tablets
is not less than 75%.

Start the test with 1 tablet of Ebastine Tablets, withdraw
not less than 20 mL of the medium at the specified minute
after starting the test, and filter through a membrane filter
with a pore size not exceeding 0.45 um. Discard the first 10
mL of the filtrate, pipet V' mL of the subsequent filtrate, add
the dissolution medium to make exactly V" mL so that each
mL contains about 5.6 ug of ebastine (C3;,H39NO,) according
to the labeled amount, and use this solution as the sample
solution. Separately, weigh accurately about 28 mg of
ebastine for assay, previously dried at 60°C under reduced
pressure with phosphorous (V) oxide for 2 hours, and dis-
solve in methanol to make exactly 50 mL. Pipet 1 mL of this
solution, add the dissolution medium to make exactly 100
mL, and use this solution as the standard solution. Deter-
mine the absorbances, At and Ag, of the sample solution
and standard solution at 258 nm as directed under Ultravio-
let-visible Spectrophotometry <2.24>, using the dissolution
medium as the blank.

Dissolution rate (%) with respect to the labeled amount
of ebastine (C32H39N02)
= Mg X Ar/Ag X V'/V X 1/C %X 18

Ms: Amount (mg) of ebastine for assay
C: Labeled amount (mg) of ebastine (Cs;H3NO,) in 1
tablet

Assay Weigh accurately the mass of not less than 20
Ebastine Tablets, and powder. Weigh accurately a portion of
the powder, equivalent to about 20mg of ebastine
(C3,H39NO,), add 20 mL of 0.1 mol/L hydrochloric acid TS,
and disperse the particles with the aid of ultrasonic waves.
Add 120 mL of methanol, shake for 10 minutes, add metha-
nol to make exactly 200 mL, and centrifuge. Pipet 5 mL of
the supernatant liquid, add exactly 5 mL of the internal
standard solution, and use this solution as the sample solu-
tion. Separately, weigh accurately about 50 mg of ebastine
for assay, previously dried at 60°C under reduced pressure
with phosphorous (V) oxide for 2 hours, and dissolve in
methanol to make exactly 50 mL. Pipet 5 mL of this solu-
tion, add 5 mL of 0.1 mol/L hydrochloric acid TS, and add
methanol to make exactly 50 mL. Pipet 5 mL of this solu-
tion, add exactly 5 mL of the internal standard solution, and
use this solution as the standard solution. Perform the test
with 10 uL each of the sample solution and standard solution
as directed under Liquid Chromatography <2.0I> according
to the following conditions, and calculate the ratios, Qr and
Os, of the peak area of ebastine to that of the internal stand-
ard.

Amount (mg) of ebastine (C;,H3yNO,)
= Ms X Qr/Qs X 2/5

Ms: Amount (mg) of ebastine for assay
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Internal standard solution—A solution of diphenyl in the
mobile phase (1 in 40,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 7.8 g of sodium dihydrogen phos-
phate dihydrate in 900 mL of water, adjust to pH 3.0 with
diluted phosphoric acid (1 in 5), and add water to make 1000
mL. To 375 mL of this solution add 625 mL of acetonitrile
for liquid chromatography, and dissolve 0.72 g of sodium
lauryl sulfate in this solution.

Flow rate: Adjust the flow rate so that the retention time
of ebastine is about 9 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and ebastine are eluted in this
order with the resolution between these peaks being not less
than 5.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of ebastine to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.

Ecabet Sodium Hydrate
IANMF b ULk

NaOsS  CH,
CH,

* 5H,0

H
HsC COH

CyH,,NaO;S.5H,0: 492.56
(1R,4aS,10a8)-1,4a-Dimethyl-7-(1-methylethyl)-
6-sodiosulfonato-1,2,3,4,4a,9,10,10a-
octahydrophenanthrene-1-carboxylic acid pentahydrate
[219773-47-4]

Ecabet Sodium Hydrate contains not less than
98.5% and not more than 101.5% of ecabet sodium
(CyH»NaOsS: 402.48), calculated on the anhydrous
basis.

Description Ecabet Sodium Hydrate is white crystals.

It is freely soluble in methanol, and slightly soluble in
water and in ethanol (99.5).

It dissolves in sodium hydroxide TS.

Dissolve 1.0 g of Ecabet Sodium Hydrate in 200 mL of
water: the pH of the solution is about 3.5.

Identification (1) Determine the absorption spectrum of a
solution of Ecabet Sodium Hydrate in dilute sodium hydrox-
ide TS (3 in 10,000) as directed under Ultraviolet-visible
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Spectrophotometry <2.24>, and compare the spectrum with
the Reference Spectrum: both spectra exhibit similar intensi-
ties of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Ecabet Sodium Hydrate as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

(3) Place 1 g of Ecabet Sodium Hydrate in a porcelain
crucible, and carbonize. After cooling, add 0.5 mL of nitric
acid, heat gradually to incinerate, and dissolve the residue in
10 mL of water: the solution responds to the Qualitative
Tests <1.09> for sodium salt.

Optical rotation <2.49> [a]®: +69 - +76° (0.25 g calcu-
lated on the anhydrous basis, methanol, 25 mL, 100 mm).

Purity (1) Heavy metals <1.07>—Proceed with 2.0 g of
Ecabet Sodium Hydrate according to Method 2, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 10 ppm).

(2) Related substances—Dissolve 10 mg of Ecabet So-
dium Hydrate in 10 mL of the mobile phase, and use this
solution as the sample solution. Pipet 2 mL of the sample
solution, add the mobile phase to make exactly 20 mL. Pipet
1 mL of this solution, add the mobile phase to make exactly
100 mL, and use this solution as the standard solution. Per-
form the test with exactly 20 uL each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.0I> according to the following conditions. Deter-
mine each peak area of both solutions by the automatic in-
tegration method: the area of each peak other than ecabet
obtained from the sample solution is not larger than the peak
area of ecabet from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 225 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: To 0.1 mol/L potassium dihydrogen phos-
phate TS add phosphoric acid to adjust the pH to 3.0. To
730 mL of this solution add 270 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of ecabet is about 8 minutes.

Time span of measurement: About 2 times as long as the
retention time of ecabet, beginning after the solvent peak.
System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of ecabet are not less than 5000 and not
more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of ecabet is not more than 2.0%.

(3) Residual solvent—Being specified separately.

Water <2.48>
direct titration).

17.3-19.2% (0.2 g, volumetric titration,
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Assay Weigh accurately about 1.2 g of Ecabet Sodium Hy-
drate, dissolve in 30 mL of methanol, add 30 mL of water,
and titrate <2.50> with 0.1 mol/L sodium hydroxide VS (in-
dicator: 4 drops of phenolphthalein TS). Perform a blank
determination in the same manner, and make any necessary
correction.

Each mL of 0.1 mol/L sodium hydroxide VS
= 40.25 mg of C20H27NaOSS

Containers and storage Containers—Well-closed contain-
ers.

Ecabet Sodium Granules
THNNF MY LES

Ecabet Sodium Granules contain not less than
95.0% and not more than 105.0% of the
labeled amount of ecabet sodium  hydrate
(CyH»NaOsS.5H,0: 492.56).

Method of preparation Prepare as directed under Gran-
ules, with Ecabet Sodium Hydrate.

Identification To a quantity of Ecabet Sodium Granules,
equivalent to 50 mg of Ecabet Sodium Hydrate according to
the labeled amount, add 25 mL of dilute sodium hydroxide
TS, shake, and filter. Discard the first 10 mL of the filtrate,
and to 3 mL of the subsequent filtrate add dilute sodium hy-
droxide TS to make 20 mL. Determine the absorption spec-
trum of this solution as directed under Ultraviolet-visible
Spectrophotometry <2.24>: it exhibits maxima between 269
nm and 273 nm, and between 278 nm and 282 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: Ecabet Sodium Granules in
single-unit containers meet the requirement of the Content
uniformity test.

Take out the total amount of the content of 1 container of
Ecabet Sodium Granules, add 70 mL of dilute sodium hy-
droxide TS, treat with ultrasonic waves for 5 minutes with
occasional shaking, add dilute sodium hydroxide TS to make
exactly V'mL so that each mL contains about 10 mg of
ecabet sodium hydrate (C,yH»;NaO;S.5H,0), and filter. Dis-
card the first 10 mL of the filtrate, pipet 2 mL of the subse-
quent filtrate, add water to make exactly 50 mL, and use this
solution as the sample solution. Separately, weigh accurately
about 20 mg of ecabet sodium hydrate for assay (separately,
determine the water <2.48> in the same manner as Ecabet So-
dium Hydrate), dissolve in 2 mL of dilute sodium hydroxide
TS, add water to make exactly 50 mL, and use this solution
as the standard solution. Determine the absorbances, A and
Asg, of the sample solution and standard solution at 271 nm
as directed under Ultraviolet-visible Spectrophotometry
<2.24>, using water as the blank.

Amount (mg) of ecabet sodium hydrate
(C20H27NaO5S.5H20)
= Mg X Ar/As X V/2 X 1.224

Ms: Amount (mg) of ecabet sodium hydrate for assay, cal-
culated on the anhydrous basis

Dissolution <6.10> When the test is performed at 50 revolu-
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tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 30 minutes of Ecabet Sodium Granules is not less than
80%.

Start the test with an accurately weighed amount of
Ecabet Sodium Granules, equivalent to about 1 g (potency)
of Ecabet Sodium Hydrate according to the labeled amount,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet 2 mL of the subsequent fil-
trate, add water to make exactly 10 mL, and use this solution
as the sample solution. Separately, weigh accurately about
22 mg of ecabet sodium hydrate for assay (separately, deter-
mine the water <2.48> in the same manner as Ecabet Sodium
Hydrate), dissolve in 1 mL of methanol, add water to make
exactly 100 mL, and use this solution as the standard solu-
tion. Determine the absorbances, At and Ag, at 271 nm of
the sample solution and standard solution as directed under
Ultraviolet-visible Spectrophotometry <2.24>, using water as
the blank.

Dissolution rate (%) with respect to the labeled amount
of ecabet sodium hydrate (C,)H,;NaO;S.5H,0)
= Mg/My; X A1/Ag X 1/C X 4500 x 1.224

Ms: Amount (mg) of ecabet sodium hydrate for assay, cal-
culated on the anhydrous basis
Mr1: Amount (g) of Ecabet Sodium Granules
C: Labeled amount (mg) of ecabet sodium hydrate
(CyH»NaOsS.5H,0) in 1 g

Assay Weigh accurately an amount of Ecabet Sodium
Granules, equivalent to about 30 mg of ecabet sodium hy-
drate (C,0H»;NaOsS.5H,0), add exactly 5 mL of the internal
standard solution, add 25 mL of diluted methanol (1 in 2),
shake vigorously for 20 minutes, and filter through a mem-
brane filter with a pore size not exceeding 0.45 um. Discard
the first 5 mL of the filtrate, to 3 mL of the subsequent fil-
trate add the mobile phase to make 50 mL, and use this solu-
tion as the sample solution. Separately, weigh accurately
about 30 mg of ecabet sodium hydrate for assay (separately,
determine the water <2.48> in the same manner as Ecabet So-
dium Hydrate), add exactly 5 mL of the internal standard so-
lution, and dissolve in dilute methanol (1 in 2) to make 30
mL. To 3 mL of this solution add the mobile phase to make
50 mL, and use this solution as the standard solution. Per-
form the test with 20 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and calculate
the ratios, Ot and Qs, of the peak area of ecabet to that of
the internal standard.

Amount (mg) of ecabet sodium hydrate
(C20H27NaO5S.5H20)
= Mg X QT/QS X 1.224

Ms: Amount (mg) of ecabet sodium hydrate for assay, cal-
culated on the anhydrous basis

Internal standard solution—A solution of ethyl parahy-
droxybenzoate in diluted methanol (1 in 2) (3 in 400).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 225 nm).

Column: A stainless steel column 4.6 mm in inside diame-
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ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: To 0.1 mol/L potassium dihydrogen phos-
phate TS add phosphoric acid to adjust the pH to 3.0. To
730 mL of this solution add 270 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of ecabet is about 8 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, ecabet and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 6.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of ecabet to that of the internal standard is not
more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.

Ecothiopate Iodide
ITaFAIN— I3

HC_-0 o HC CHs
PP P
~ ~,

HC/\O/ s CHs

3’

CyH;INOsPS: 383.23
2-(Diethoxyphosphorylsulfanyl)-N, N, N-
trimethylethylaminium iodide

[513-10-0]

Ecothiopate Iodide contains not less than 95.0% of
CyoH;INO;PS, calculated on the dried basis.

Description Ecothiopate Iodide occurs as white crystals or
crystalline powder.

It is very soluble in water, freely soluble in methanol,
slightly soluble in ethanol (95), and practically insoluble in
diethyl ether.

Identification (1) Dissolve 0.1 g of Ecothiopate Iodide in
2 mL of water, and add 1 mL of nitric acid: a brown precipi-
tate is formed. To 1 drop of the turbid solution containing
this precipitate add 1 mL of hexane, and shake: a light red
color develops in the hexane layer.

(2) Heat the suspension of the precipitate obtained in (1)
until it becomes colorless, cool, add 10 mL of water, and use
this solution as the sample solution. Two mL of the sample
solution responds to the Qualitative Tests <1.09> (2) for
phosphate.

(3) Two mL of the sample solution obtained in (2) re-
sponds to the Qualitative Tests </.09> for sulfate.

pH <2.54> Dissolve 0.1 g of Ecothiopate Iodide in 40 mL of

water: the pH of this solution is between 3.0 and 5.0.
Melting point <2.60> 116 - 122°C

Purity (1) Clarity and color of solution—Dissolve 0.5 g
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of Ecothiopate Iodide in 5 mL of water: the solution is clear
and colorless.

(2) Heavy metals <1.07>—To 1.0 g of Ecothiopate Iodide
in a Kjeldahl flask add 5 mL of nitric acid and 2 mL of sul-
furic acid, put a small funnel on the mouth of the flask, and
heat carefully until white fumes are evolved. After cooling,
add 2 mL of nitric acid, and heat. Repeat this procedure
twice, add several 2-mL portions of hydrogen peroxide (30),
and heat until the solution becomes colorless, and white
fumes are evolved. After cooling, transfer the solution
together with a small quantity of water to a Nessler tube,
and add water to make about 20 mL. Adjust the solution
with ammonia solution (28) and ammonia TS to a pH be-
tween 3.0 and 3.5, add water to make 50 mL, and use this
solution as the test solution. Prepare the control solution as
follows: proceed in the same manner as the preparation of
the test solution, and add 2.0 mL of Standard Lead Solution
and water to make 50 mL (not more than 20 ppm).

(3) Related substances—Dissolve 0.20 g of Ecothiopate
Iodide in 10 mL of methanol, and use this solution as the
sample solution. Pipet 3 mL of the sample solution, add
methanol to make exactly 200 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot
10 uL each of the sample solution and standard solution on a
plate of cellulose for thin-layer chromatography. Develop
the plate with a mixture of 1-butanol, water and acetic acid
(100) (4:2:1) to a distance of about 10 cm, and air-dry the
plate. Spray evenly Dragendorff’s TS for spraying on the
plate: the spots other than the principal spot from the sample
solution are not more intense than the spot from the stand-
ard solution.

Loss on drying <2.4/> Not more than 1.0% (1 g, in vacu-
um, phosphorus (V) oxide, 50°C, 3 hours).

Assay Weigh accurately about 0.125g of Ecothiopate
Iodide, and dissolve in water to make exactly 100 mL. Pipet
10 mL of of this solution, add 30 mL of water, then add
exactly 10 mL of phosphate buffer solution, pH 12, stopper
the container, and allow to stand at 25 = 3°C for 20
minutes. To this solution add quickly 2 mL of acetic acid
(100), and titrate <2.50> with 0.002 mol/L iodine VS (poten-
tiometric titration). Perform the test in the same manner
without phosphate buffer solution, pH 12, and make any
necessary correction.

Each mL of 0.002 mol/L iodine VS
= 1.533 mg of CoH»;;INO;sPS

Containers and storage Containers—Tight containers.
Storage—Light-resistant, and not exceeding 0°C.
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Edrophonium Chloride
T kOKR="7 LIE(EY

HsC_ CHg
N¥__CHs

Cl

OH

C,0H,CINO: 201.69
N-Ethyl-3-hydroxy-N, N-dimethylanilinium chloride
[116-38-1]

Edrophonium Chloride, when dried, contains not
less than 98.0% of C]()HIGCINO.

Description Edrophonium Chloride occurs as white crys-
tals or crystalline powder. It is odorless.

It is very soluble in water, freely soluble in ethanol (95)
and in acetic acid (100), and practically insoluble in acetic
anhydride and in diethyl ether.

It is hygroscopic.

It is gradually colored by light.

Identification (1) To 5 mL of a solution of Edrophonium
Chloride (1 in 100) add 1 drop of iron (III) chloride TS: a
light red-purple color develops.

(2) Determine the absorption spectrum of a solution of
Edrophonium Chloride in 0.1 mol/L hydrochloric acid TS
(1 in 20,000) as directed under Ultraviolet-visible Spectro-
photometry <2.24>, and compare the spectrum with the Ref-
erence Spectrum or the spectrum of a solution of Edropho-
nium Chloride RS prepared in the same manner as the
sample solution: both spectra exhibit similar intensities of
absorption at the same wavelengths.

(3) A solution of Edrophonium Chloride (1 in 50) re-
sponds to the Qualitative Tests <7.09> for chloride.

pH <2.54> Dissolve 1.0 g of Edrophonium Chloride in 10
mL of water: the pH of this solution is between 3.5 and 5.0.

Melting point <2.60> 166 - 171°C (with decomposition).

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Edrophonium Chloride in 10 mL of water: the solution is
clear and colorless.

(2) Heavy metals <1.07>—Proceed with 1.0g of
Edrophonium Chloride according to Method 1, and perform
the test. Prepare the control solution with 2.0 mL of Stand-
ard Lead Solution (not more than 20 ppm).

(3) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Edrophonium Chloride according to Method 1, and per-
form the test (not more than 2 ppm).

(4) Related substances—Dissolve 0.50 g of Edrophonium
Chloride in 10 mL of ethanol (95), and use this solution as
the sample solution. Pipet 1 mL of the sample solution, and
add ethanol (95) to make exactly 100 mL. Pipet 3 mL of this
solution, add ethanol (95) to make exactly 10 mL, and use
this solution as the standard solution. Perform the test with
these solutions as directed under Thin-layer Chromatogra-
phy <2.03>. Spot 10 uL each of the sample solution and
standard solution on a plate of silica gel with fluorescent in-
dicator for thin-layer chromatography. Develop the plate
with a mixture of methanol, chloroform and ammonia solu-
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tion (28) (16:4:1) to a distance of about 10 cm, and air-dry
the plate. Examine under ultraviolet light (main wavelength:
254 nm): the spots other than the principal spot from the
sample solution are not more intense than the spot from the
standard solution.

Loss on drying <2.4/> Not more than 0.20% (1 g, in vacu-
um, phosphorus (V) oxide, 3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.2g of Edrophonium
Chloride, previously dried, and dissolve in 100 mL of a mix-
ture of acetic anhydride and acetic acid (100) (7:3). Titrate
<2.50> with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 20.17 mg of C]oHlGCINO

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Edrophonium Chloride Injection
T R AKR=7 LBEEFR

Edrophonium Chloride Injection is an aqueous so-
lution for injection.

It contains not less than 95.0% and not more than
105.0% of the labeled amount of edrophonium chlo-
ride (C10H16C1NO: 20169)

Method of preparation Prepare as directed under Injec-
tions, with Edrophonium Chloride.

Description Edrophonium Chloride Injection is a clear and
colorless liquid.

Identification (1) To a volume of Edrophonium Chloride
Injection, equivalent to 0.04 g of Edrophonium Chloride ac-
cording to the labeled amount, add 4 mL of barium nitrate
TS, shake, and filter. Proceed with the filtrate as directed in
the Identification (1) under Edrophonium Chloride.

(2) Determine the absorption spectrum of the sample so-
lution obtained in the Assay as directed under Ultraviolet-
visible Spectrophotometry <2.24>: it exhibits a maximum be-
tween 272 nm and 276 nm.

pH <2.54> 6.5-8.0
Bacterial endotoxins <4.0/> Less than 15 EU/mg.
Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> It meets the require-
ment.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Conduct this procedure without exposure to day-
light, using light-resistant containers. Measure exactly a
volume of Edrophonium Chloride Injection, equivalent to
about 50 mg of edrophonium chloride (C;,H;sCINO), place
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in a chromatographic column prepared by pouring 10 mL of
weakly basic DEAE-bridged dextran anion exchanger (Cl
type) (50 to 150 um in particle diameter) into a chromato-
graphic tube about 2 cm in inside diameter and about 10 cm
in length, add 25 mL of water, and elute at the flow rate of 1
to 2 mL per minute. Wash the column with two 25-mL por-
tions of water at the flow rate of 1 to 2 mL per minute. Com-
bine the washings with above effluent solutions, and add
water to make exactly 100 mL. Measure exactly 10 mL of
this solution, and add 10 mL of phosphate buffer solution,
pH 8.0, and 5 g of sodium chloride. Wash this solution with
four 20-mL portions of a mixture of diethyl ether and
hexane (1:1), collect the water layer, add 0.1 mol/L hydro-
chloric acid TS to make exactly 100 mL, and use this solu-
tion as the sample solution. Separately, weigh accurately
about 50 mg of Edrophonium Chloride RS, previously dried
in a desiccator (in vacuum, phosphorus (V) oxide) for 3
hours, and dissolve in water to make exactly 100 mL. Meas-
ure exactly 10 mL of this solution, and prepare the standard
solution in the same manner as the sample solution. Deter-
mine the absorbances, A and Ag, of the sample solution
and standard solution at 273 nm as directed under Ultravio-
let-visible Spectrophotometry <2.24>.

Amount (mg) of edrophonium chloride (C,,H;,CINO)
= Ms X AT/AS

Ms: Amount (mg) of Edrophonium Chloride RS

Containers and storage Containers—Hermetic containers,
and colored containers may be used.
Storage—Light-resistant.

Elcatonin
T)Ihb=>

,'H
Ser—Asn-Leu-Ser—Thr—” Val-Leu-Gly-Lys-Leu-Ser-Gin-Glu-Leu-
(o}
(o}

His-Lys-Leu-GiIn-Thr-Tyr-Pro-Arg-Thr-Asp-Val-Gly-Ala-Gly-Thr-Pro-NH,

C143H244N42047: 3363.77
[60731-46-6]

Elcatonin contains not less than 5000 Elcatonin
Units and not more than 7000 Elcatonin Units per 1
mg of peptide, calculated on the dehydrated and de-
acetic acid basis.

Description Elcatonin is a white powder.

It is very soluble in water, freely soluble in ethanol (95),
and practically insoluble in acetonitrile.

It is hygroscopic.

The pH of its solution (1 in 500) is between 4.5 and 7.0.

Identification Dissolve 5 mg of Elcatonin in 5 mL of water.
Determine the absorption spectrum of the solution as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

Constituent amino acids Put about 1 mg of Elcatonin in a
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test tube for hydrolysis, add phenol-hydrochloric acid TS to
dissolve, replace the air inside with Nitrogen, seal the tube
under reduced pressure, and heat at 110 £ 2°C for 24 hours.
After cooling, open the tube, evaporate the hydrolyzate to
dryness under reduced pressure, dissolve the residue in 1 mL
of 0.02 mol/L hydrochloric acid TS, and use this solution as
the sample solution. Separately, weigh exactly 1.33 mg of L-
aspartic acid, 1.19 mg of L-threonine, 1.05 mg of L-serine,
1.47 mg of L-glutamic acid, 1.15 mg of L-proline, 0.75 mg of
glycine, 0.89 mg of L-alanine, 1.17 mg of L-valine, 1.89 mg
of L-2-aminosuberic acid, 1.31 mg of L-leucine, 1.81 mg of
L-tyrosine, 1.83 mg of L-lysine hydrochloride, 2.10 mg of L-
histidine hydrochloride monohydrate and 2.11 mg of L-
arginine hydrochloride, dissolve them in 0.02 mol/L hydro-
chloric acid TS to make exactly 50 mL, and use this solution
as the standard solution. Perform the test with exaxtly 10 uL.
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions: 14 peaks of amino acids appear on the
chromatogram obtained from the sample solution, and their
respective molar ratios against alanine are 1.7 -2.2 for
aspartic acid, 3.5 -4.2 for threonine, 2.4 - 3.0 for serine,
2.7 - 3.2 for glutamic acid, 1.7 - 2.2 for proline, 2.7 - 3.2 for
glycine, 1.6 -2.2 for valine, 0.8 - 1.2 for 2-aminosuberic
acid, 4.5 - 5.2 for leucine, 0.7 - 1.2 for tyrosine, 1.7 - 2.2 for
lysine, 0.8 — 1.2 for histidine and 0.7 - 1.2 for arginine.
Operating conditions—

Detector: A visible spectrophotometer (wavelength: 440
nm and 570 nm).

Column: A stainless steel column about 4 mm in inside di-
ameter and about 8 cm in length, packed with strongly acidic
ion-exchange resin for liquid chromatography composed
with a sulfonated styrene-divinylbenzene copolymer (3 ym in
particle diameter).

Column temperature: Varied between 50°C and 65°C.

Chemical reaction vessel temperature: A constant temper-
ature of about 130°C.

Color developing time: About 1 minute.

Mobile phase: Buffer solutions A, B, C and D, with so-
dium ion concentrations of 0.10 mol/L, 0.135 mol/L, 1.26
mol/L and 0.20 mol/L, respectively. The ion concentration
of the mobile phase is changed stepwise from 0.10 mol/L to
1.26 mol/L by using these buffer solutions.

Components of buffer solutions

Buffer solution: A B C D
Citric acid

monohydrate 8.85g 7.72¢g 6.10g —
Trisodium

citrate

dihydrate 3.87¢g 10.05 g 26.67 g —
Sodium

hydroxide — — 2.50¢g 8.00¢g
Sodium

chloride 3.54¢g 1.87¢g 54.35¢g —
Ethanol (95) 60.0 mL — — 60.0 mL
Thiodiglycol 5.0 mL 5.0 mL — —
Purified a sufficient a sufficient a sufficient a sufficient

water amount amount amount amount

Total amount 1000 mL 1000 mL 1000 mL 1000 mL

Reaction reagent: Mix 407 g of lithium acetate dihydrate,
245 mL of acetic acid (100) and 801 mL of 1-methoxy-2-
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propanol, add water to make 2000 mL, stir for about 20
minutes while passing Nitrogen, and use this solution as so-
lution A. Separately, to 1957 mL of 1-methoxy-2-propanol
add 77 g of ninhydrin and 0.134 g of sodium borohydride,
stir for about 20 minutes while passing Nitrogen, and use
this solution as solution B. Mix solution A and solution B
before use.

Flow rate of mobile phase: Adjust the flow rate so that the
retention time of arginine is about 75 minutes.

Flow rate of reaction reagent: About 0.2 mL per minute.

Selection of column: Proceed with 10 uL of the standard
solution under the above operating conditions. Use a column
from which aspartic acid, threonine, serine, glutamic acid,
proline, glycine, alanine, valine, 2-aminosuberic acid, leu-
cine, tyrosine, lysine, histidine and arginine are eluted in this
order, with complete separation of each peak.

Purity (1) Acetic acid—Weigh accurately 3 -6 mg of
Elcatonin quickly under conditions of 25 = 2°C and 50 £ 5
% relative humidity, add exactly 1 mL of the internal stand-
ard solution to dissolve it, and use this solution as the sample
solution. Separately, weigh accurately about 0.5 g of acetic
acid (100), and add the internal standard solution to make
exactly 100 mL. Pipet 5 mL of this solution, add the internal
standard solution to make exactly 100 mL, and use this solu-
tion as the standard solution. Perform the test with 20 uL
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.0I> according to the fol-
lowing conditions, and calculate the ratios, Qp and Qs, of
the peak area of acetic acid to that of the internal standard:
the amount of acetic acid is not more than 7.0%.

Amount (%) of acetic acid (CH;COOH)
= Msr/Msp X Qr/Qs X 50

Mst: Amount (g) of acetic acid (100)
Ms,: Amount (mg) of sample

Internal standard solution—A solution of citric acid mono-
hydrate (1 in 4000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 210 nm).

Column: A stainless steel column about 4 mm in inside di-
ameter and about 15 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 um in parti-
cle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 13.2 g of diammonium hydrogen
phosphate in 900 mL of water, add phosphoric acid to adjust
the pH to 2.5, and add water to make 1000 mL.

Flow rate: Adjust the flow rate so that the retention time
of acetic acid is about 4 minutes.

Selection of column: Proceed with 20 uL. of the standard
solution under the above operating conditions. Use a column
from which acetic acid and citric acid are eluted in this order
with the resolution between their peaks being not less than
2.0.

(2) Related substances—Dissolve 1.0 mg of Elcatonin in
1 mL of a mixture of trifluoroacetic acid TS and acetonitrile
(2:1), and use this solution as the sample solution. Take
exactly 0.3 mL of the sample solution, add a mixture of
trifluoroacetic acid TS and acetonitrile (2:1) to make exactly
10 mL, and use this solution as the standard solution. Per-
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form the test with exactly 10 uL each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.01> according to the following conditions, and de-
termine each peak area by the automatic integration method:
each peak area other than the peak of elcatonin from the
sample solution is not larger than 1/3 times the peak area of
elcatonin from the standard solution, and the total of the
peak areas other than the peak of elcatonin is not larger than
the peak area of elcatonin from the standard solution.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 225 nm).

Column: A stainless steel column about 4 mm in inside di-
ameter and about 15 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 um in parti-
cle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of trifluoroacetic acid TS and
acetonitrile (change the ratio linearly from 85:15 to 55:45 in
30 minutes).

Flow rate: Adjust the flow rate so that the retention time
of elcatonin is about 25 minutes.

Selection of column: Dissolve 2 mg of Elcatonin in 200 uL
of trypsin TS for test of elcatonin, warm at 37°C for 1 hour,
then add 1 drop of acetic acid (100), and heat at 95°C for 1
minute. To 10 uL of this solution add 50 uL. of the sample
solution, and mix. Proceed with 10 4L of this solution under
the above operating conditions, and calculate the resolution.
Use a column such that the resolution between the peak of
elcatonin and the peak which appears immediately before the
peak of elcatonin is not less than 2.0, and the retention time
of elcatonin is about 25 minutes.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of elcatonin from 10 uL of the standard
solution is between 50 mm and 200 mm.

Time span of measurement: Continue measurement until
the regularly changing base-line of the chromatogram disap-
pears, beginning after the solvent peak.

Water <2.48> Weigh accurately 1-3mg of Elcatonin
quickly under conditions of 25 + 2°C and 50 £+ 5% relative
humidity, and perform the test as directed in 2. Coulometric
titration: not more than 8.0%.

Nitrogen content Weigh accurately 0.015-0.02g of
Elcatonin quickly under conditions of 25 + 2°C and 50 +
5% relative humidity, and perform the test as directed under
Nitrogen Determination <I1.08>: it contains not less than
16.1% and not more than 18.7% of nitrogen (N: 14.01) in
the peptide, calculated on the dehydrated and de-acetic acid
basis.

Assay (i) Animals: Select healthy male Sprague-Dawley
rats each weighing between 90 g and 110 g. Keep the rats for
not less than 3 days before use, providing an appropriate
uniform diet and water.

(i) Diluent for elcatonin: Dissolve 2.72 g of sodium ace-
tate in water to make 200 mL, add 0.2 g of bovine serum
albumin, and adjust the pH to 6.0 with acetic acid (100).
Prepare before use.

(iii) Standard solution: Dissolve Elcatonin RS in the dil-
uent for elcatonin to make two standard solutions, one to
contain exactly 0.075 Unit in each mL which is designated as
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the high-dose standard solution, Sy, and the other to contain
exactly 0.0375 Unit in each mL which is designated as the
low-dose standard solution, S;.

(iv) Sample solution: Weigh accurately 0.5 -2.0 mg of
Elcatonin quickly under conditions of 25 + 2°C and 50 +
5% relative humidity, and dissolve in the diluent for
elcatonin to make two sample solutions, the high-dose sam-
ple solution, Ty, which contains the Units per mL equivalent
to Sy and the low-dose sample solution, Ty, which contains
the Units per mL equivalent to S;.

(v) Deproteinizing solution for elcatonin: Dissolve 160 g of
trichloroacetic acid and 30.6 g of strontium chloride in water
to make 3600 mL.

(vi) Procedure: Divide the animals into 4 equal groups of
not less than 10 animals each. Withhold all food, but not
water, for 18 to 24 hours before the injections, and withhold
water during the assay until the final blood sample is taken.
Handle the animals with care in order to avoid undue excite-
ment.

Inject exactly 0.2 mL each of the standard solutions and
the sample solutions into the tail vein of each animal as indi-
cated in the following design:

First group Su Third group Ty
Second group St Fourth group T

At 1 hour after the injection, take a sufficient blood sam-
ple to perform the test from the carotid artery and vein of
each animal under ether anesthesia, centrifuge the blood
samples to separate serum, and determine the serum calcium
according to the following (vii).

(vii) Serum calcium determination: Take exactly 0.3 mL of
the serum, add the deproteinizing solution for elcatonin to
make exactly 3 mL, mix well, centrifuge, and use the super-
natant liquid as the sample solution for calcium determina-
tion. Separately, pipet 1 mL of Standard Calcium Solution
for Atomic Absorption Spectrophotometry <2.23>, and add
a solution of sodium chloride (17 in 2000) to make exactly 10
mL. Pipet 5 mL of this solution, add the deproteinizing solu-
tion for elcatonin to make exactly 50 mL, and use this solu-
tion as the standard solution for calcium determination. De-
termine the absorbances, Ar and Ag, of the sample solution
and the standard solution as directed under Atomic Absorp-
tion Spectrophotometry <2.23> according to the following
conditions. Determine the absorbance, A4y, of a solution ob-
tained in the same manner used for preparation of the stand-
ard solution, but with 1 mL of water instead of the standard
solution.

Amount (mg) of calcium (Ca) in 100 mL of the serum
= 0.01 X (At — Ap)/(As — Ap) X 10 x 100

Gas: Combustible gas—Acetylene.
Supporting gas—Air.

Lamp: Calcium hollow-cathode lamp.

Wavelength: 422.7 nm.

(viii) Calculation: Amounts of calcium in 100 mL of the
serum obtained with Sy, S;, Ty and Ty in (vii) are symbo-
lized as yi, »,, ¥; and y,, respectively. Sum up individual y,,
¥,, ¥3 and y, to obtain Y;, Y,, Y3 and Y., respectively.

Units per mg of peptide, calculated on the dehydrated
and de-acetic acid basis
= antilog M X units per mL of Sy X b/a

M = 03010 X Y,/ Y,
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Y,= -V, -V, + Vs + Y,
Yb=Y1_Y2+Y3_ Y4
a: Amount (mg) of the sample
X [100 — {water content (%) + acetic acid content (%)}/100]

b: Total volume (mL) of the high-dose sample solution
prepared by dissolving the sample with diluent for
elcatonin

F’ computed by the following equation should be smaller
than F shown in the table against # with which s2 is calcu-
lated. Calculate L (P = 0.95) by use of the following equa-
tion: L should be not more than 0.20. If F’ exceeds F, or if L
exceeds 0.20, repeat the test, increasing the number of
animals or arranging the assay conditions so that F’ is not
more than F and L is not more than 0.20.

F'=(—Y,+Y,+ Yy — Y,)*/4fs2
f: Number of the animals of each group
s2=x{Zy? = (Y - NHi/n

Y y2: The sum of squares of y;, y,, y; and y, in each group
Y= le + Y22 + Y32 + Y42
n=4(f-1)

L= ZJ(C — 1)(CM? + 0.09062)

C = sz/(sz - 4fS2f2)

t2: Value shown in the following table against n used to
calculate 52

n t2=F n t2=F n t2=F
1 161.45 13 4.667 25 4.242
2 18.51 14 4.600 26 4.225
3 10.129 15 4.543 27 4.210
4 7.709 16 4.494 28 4.196
5 6.608 17 4.451 29 4.183
6 5.987 18 4.414 30 4.171
7 5.591 19 4.381 40 4.085
8 5.318 20 4.351 60 4.001
9 5.117 21 4.325 120 3.920
10 4.965 22 4.301 o 3.841
11 4.844 23 4.279
12 4.747 24 4.260

Containers and storage Containers—Tight containers.
Storage—Not exceeding 8°C.
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Emorfazone

IELT 7>

N‘N/CHS

2
(\N "0
o\) O._CHs
C11H17N3O3: 239.27
4-Ethoxy-2-methyl-5-(morpholin-4-yl)pyridazin-

3(2H)-one
[38957-41-4]

Emorfazone, when dried, contains not less than
98.5% and not more than 101.0% of C;;H;;N;05.

Description Emorfazone occurs as colorless crystals or a
white to light yellow crystalline powder.

It is very soluble in ethanol (99.5), and freely soluble in
water and in acetic anhydride.

It dissolves in 1 mol/L hydrochloric acid TS.

It gradually turns yellow and decomposes on exposure to
light.

Identification (1) Dissolve 20 mg of Emorfazone in 2 mL
of 1mol/L hydrochloric acid TS, and add 5 drops of
Reinecke’s TS: light red floating matters are formed.

(2) Determine the absorption spectrum of a solution of
Emorfazone (1 in 100,000) as directed under Ultraviolet-
visible Spectrophotometry <2.24>, and compare the spectrum
with the Reference Spectrum: both spectra exhibit similar in-
tensities of absorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of
Emorfazone as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

Melting point <2.60> 89 - 92°C (after drying).

Purity (1) Chloride <I.03>—Perform the test with 1.0 g of
Emorfazone. Prepare the control solution with 0.50 mL of
0.01 mol/L hydrochloric acid VS (not more than 0.018%).

(2) Heavy metals <I.07>—Proceed with 2.0 g of Emorfa-
zone according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 10 ppm).

(3) Arsenic <I.1I>—Prepare the test solution with 2.0 g
of Emorfazone according to Method 3, and perform the test
(not more than 1 ppm).

(4) Related substances—Conduct this procedure using
light-resistant vessels. Dissolve 0.5 g of Emorfazone in 50
mL of the mobile phase, and use this solution as the sample
solution. Pipet 1 mL of the sample solution, add the mobile
phase to make exactly 100 mL, and use this solution as the
standard solution. Perform the test with exactly 20 uL each
of the sample solution and standard solution as directed
under Liquid Chromatography <2.0I> according to the fol-
lowing conditions, and determine each peak area by the au-
tomatic integration method: each peak area other than emor-
fazone obtained from the sample solution is not larger than
1/10 times the peak area of emorfazone from the standard
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solution, and the total area of the peaks other than the peak
of emorfazone is not larger than 1/2 times the peak area of
emorfazone from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of water and methanol (11:10).

Flow rate: Adjust the flow rate so that the retention time
of emorfazone is about 5 minutes.

Time span of measurement: About 2.5 times as long as the
retention time of emorfazone, beginning after the solvent
peak.

System suitability—

Test for required detectability: Pipet 1 mL of the standard
solution, add the mobile phase to make exactly 20 mL. Con-
firm that the peak area of emorfazone obtained with 20 uL.
of this solution is equivalent to 3.5 to 6.5% of that with 20
uL of the standard solution.

System performance: Dissolve 16 mg of Emorfazone and
30 mg of 2,4-dinitrophenylhydrazine in 100 mL of methanol.
When the procedure is run with 20 uLL of this solution under
the above operating conditions, emorfazone and 2,4-
dinitrophenylhydrazine are eluted in this order with the reso-
lution between these peaks being not less than 2.5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of emorfazone is not more than 1.0%.

Loss on drying <2.4/> Not more than 0.5% (1 g, in vacu-
um, 60°C, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.2 g of Emorfazone, previ-
ously dried, dissolve in 60 mL of acetic anhydride, and
titrate <2.50> with 0.1 mol/L perchloric acid VS (potentio-
metric titration). Perform a blank determination in the same
manner, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 23.93 mg of C;;H7;N;0,

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Emorfazone Tablets

IEILT 7/ 8%

Emorfazone Tablets contain not less than 95.0%
and not more than 105.0% of the labeled amount of
emorfazone (C;;H7N;03: 239.27).

Method of preparation Prepare as directed under Tablets,
with Emorfazone.

Identification To a quantity of powdered Emorfazone
Tablets, equivalent to 0.1 g of Emorfazone according to the
labeled amount, add 100 mL of water, shake well, and cen-
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trifuge. Filter the supernatant liquid, and to 1 mL of the fil-
trate add water to make 100 mL. Determine the absorption
spectrum of this solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>: it exhibits maxima be-
tween 237 nm and 241 nm, and between 310 nm and 314 nm,
and a shoulder between 288 nm and 298 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Emorfazone Tablets add methanol to make
exactly V'mL so that each mL contains about 4 mg of emor-
fazone (C,;H;7;N303), and shake well to disintegrate. Centri-
fuge this solution, pipet 2 mL of the supernatant liquid, add
exactly 10 mL of the internal standard solution, add metha-
nol to make 50 mL, and use this solution as the sample solu-
tion. Proceed as directed in the Assay.

Amount (mg) of emorfazone (C;;H;7;N;03)
= Ms X QT/QS X V/5

Ms: Amount (mg) of emorfazone for assay

Internal standard solution—A solution of 2,4-dinitrophenyl-
hidrazine in methanol (3 in 2000). Prepare before use.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 45 minutes of Emorfazone Tablets is not less than 80%.

Start the test with 1 tablet of Emorfazone Tablets, with-
draw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet ¥ mL of the subsequent fil-
trate, add water to make exactly V" mL so that each mL con-
tains about 11 ug of emorfazone (C;;H;;N303) according to
the labeled amount, and use this solution as the sample solu-
tion. Separately, weigh accurately about 28 mg of emorfa-
zone for assay, previously dried in vacuum at 60°C for 4
hours, and dissolve in water to make exactly 100 mL. Pipet 4
mL of this solution, add water to make exactly 100 mL, and
use this solution as the standard solution. Determine the ab-
sorbances, Ar and As, of the sample solution and standard
solution at 239 nm as directed under Ultraviolet-visible Spec-
trophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of emorfazone (C11H17N3O3)
= Mg X Ap/As X V'/V X 1/C X 36

Ms: Amount (mg) of emorfazone for assay
C: Labeled amount (mg) of emorfazone (C;;H;7;N3;03) in 1
tablet

Assay To 10 tablets of Emorfazone Tablets add 200 mL of
methanol, shake well to disintegrate, add methanol to make
exactly 250 mL, and centrifuge. Pipet a volume of the
supernatant liquid, equivalent to about 8 mg of emorfazone
(C1H7N;303), add exactly 10 mL of the internal standard so-
lution, add methanol to make 50 mL, and use this solution
as the sample solution. Separately, weigh accurately about
20 mg of emorfazone for assay, previously dried in vacuum
at 60°C for 4 hours, and dissolve in methanol to make ex-
actly 25 mL. Pipet 10 mL of this solution, add exactly 10 mL
of the internal standard solution, add methanol to make 50
mL, and use this solution as the standard solution. Perform
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the test with 20 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.01>
according to the following conditions, and calculate the
ratios, Or and Qs, of the peak area of emorfazone to that of
the internal standard.

Amount (mg) of emorfazone (C;;H;;N;03)
= Mg X Q1/Qs X 2/5

Ms: Amount (mg) of emorfazone for assay

Internal standard solution—A solution of 2,4-dinitrophenyl-
hidrazine in methanol (3 in 2000). Prepare before use.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 313 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of water and methanol (11:10).

Flow rate: Adjust the flow rate so that the retention time
of emorfazone is about 5 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, emorfazone and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 2.5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of emorfazone to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Enalapril Maleate
IFZTVLNTLA B

C20H23N205.C4H404: 492.52
(25)-1-{(25)-2-[(1S)-1-Ethoxycarbonyl-
3-phenylpropylamino]propanoyl} pyrrolidine-2-carboxylic
acid monomaleate

[76095-16-4]

Enalapril Maleate, when dried, contains not less
than 98.0% and not more than 102.0% of
C20H28N205.C4H4O4.

Description Enalapril Maleate occurs as white crystals or a
white crystalline powder.
It is freely soluble in methanol, sparingly soluble in water
and in ethanol (99.5), and slightly soluble in acetonitrile.
Melting point: about 145°C (with decomposition).
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Identification (1) Determine the infrared absorption spec-
tra of Enalapril Maleate as directed in the potassium bro-
mide disc method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum or
the spectrum of Enalapril Maleate RS: both spectra exhibit
similar intensities of absorption at the same wave numbers.

(2) To 20 mg of Enalapril Maleate add 5 mL of 1 mol/L
hydrochloric acid TS, shake, add 5 mL of diethyl ether, and
shake for 5 minutes. Take 3 mL of the upper layer, distil off
the diethyl ether on a water bath, add 5 mL of water to the
residue with shaking, and add 1 drop of potassium perman-
ganate TS: the red color of the test solution immediately dis-
appears.

Optical rotation <2.49> [a]¥: —41.0 - —43.5° (after dry-
ing, 0.25 g, methanol, 25 mL, 100 mm).

Purity (1) Heavy metals </.07>—Proceed with 2.0 g of
Enalapril Maleate according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 10 ppm).

(2) Related substances—Dissolve 30 mg of Enalapril
Maleate in 100 mL of a mixture of sodium dihydrogen phos-
phate TS, pH 2.5 and acetonitrile (19:1), and use this solu-
tion as the sample solution. Pipet 1 mL of the sample solu-
tion, add the mixture of sodium dihydrogen phosphate TS,
pH 2.5 and acetonitrile (19:1) to make exactly 100 mL, and
use this solution as the standard solution. Perform the test
with exactly 50 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
acccording to the following conditions, and determine each
peak area of these solutions by the automatic integration
method: the area of the peak other than maleic acid and
enalapril obtained from the sample solution is not larger
than the peak area of enalapril from the standard solution.
Furthermore, the total area of the peaks other than maleic
acid and enalapril is not larger than twice the peak area of
enalapril from the standard solution.

Operating conditions—

Detector, column, column temperature, mobile phases,
mobile phase flow, and flow rate: Proceed as directed in the
operating conditions in the Assay.

Time span of measurement: About 2 times as long as the
retention time of enalapril, beginning after the peak of
maleic acid.

System suitability—

Test for required detectability: Pipet 1 mL of the standard
solution, and add a mixture of sodium dihydrogen phos-
phate TS, pH 2.5 and acetonitrile (19:1) to make exactly 10
mL. Confirm that the peak area of enalapril obtained from
50 uL of this solution is equivalent to 7 to 13% of that from
50 uL of the standard solution.

System performance: When the procedure is run with 50
uL of the standard solution under the above conditions, the
number of theoretical plates and the symmetry factor of the
peak of enalapril are not less than 3000 and not more than
2.0, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL. of the standard solution under the above condi-
tions, the relative standard deviation of the peak area of
enalapril is not more than 2.0%.

Loss on drying <2.41> Not more than 1.0% (1 g, in vacu-
um, 60°C, 2 hours).
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Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 30 mg each of Enalapril
Maleate and Enalapril Maleate RS, both previously dried,
and dissolve in a mixture of sodium dihydrogen phosphate
TS, pH 2.5 and acetonitrile (19:1) to make exactly 100 mL,
and use these solutions as the sample solution and standard
solution. Perform the test with exactly 50 uL each of the
sample solution and standard solution as directed under
Liquid Chromatography <2.0I> according to the following
conditions, and determine the peak areas of enalapril, At
and Ag, of both solutions.

Amount (mg) of C20H23N205.C4H404
= Ms X AT/AS

Ms: Amount (mg) of Enalapril Maleate RS

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 215 nm).

Column: A stainless steel column 4.1 mm in inside diame-
ter and 15 cm in length, packed with porous styrene-divinyl-
benzene copolymer for liquid chromatography (5 um in par-
ticle diameter).

Column temperature: A constant temperature of about
70°C.

Mobile phase A: Dissolve 3.1 g of sodium dihydrogen
phosphate dihydrate in 900 mL of water, adjust the pH to
6.8 with a solution of sodium hydroxide (1 in 4), and add
water to make 1000 mL. To 950 mL of this solution, add 50
mL of acetonitrile for liquid chromatography.

Mobile phase B: Dissolve 3.1 g of sodium dihydrogen
phosphate dihydrate in 900 mL of water, adjust the pH to
6.8 with a solution of sodium hydroxide (1 in 4), and add
water to make 1000 mL. To 340 mL of this solution, add 660
mL of acetonitrile for liquid chromatography.

Mobile phase flow: Control the concentration gradient by
changing the ratio of the mobile phases A and B as follows.

Time after injection Mobile phase A Mobile phase B

of sample (min) (vol%) (vol%)
0 95 5

0-20 95 — 40 5—>60
20 - 25 40 60

Flow rate: 1.4 mL per minute.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above conditions, the
number of theoretical plates and the symmetry factor of the
peak of enalapril are not less than 3000 and not more than
2.0, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above condi-
tions, the relative standard deviation of the peak area of
enalapril is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.
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Enalapril Maleate Tablets
IHT7UNRLA Bt

Enalapril Maleate Tablets contain not less than
93.0% and not more than 107.0% of the labeled
amount of enalapril maleate (CyH,3sN,05.CsHOy4:
492.52).

Method of preparation Prepare as directed under Tablets,
with Enalapril Maleate.

Identification To a quantity of powdered Enalapril Male-
ate Tablets equivalent to 50 mg of Enalapril Maleate accord-
ing to the labeled amount, add 20 mL of methanol, shake,
centrifuge, and then use the supernatant liquid as the sample
solution. Separately, dissolve 25 mg of enalapril maleate in
10 mL of methanol, and use this solution as the standard so-
lution. Perform the test with these solutions as directed
under Thin-Layer Chromatography <2.03>. Spot 20 uL. each
of the sample solution and standard solution on a plate of
silica gel with fluorescent indicator for thin-layer chromatog-
raphy. Develop the plate with a mixture of water, acetone, 1-
butanol, acetic acid (100) and toluene (1:1:1:1:1) to a dis-
tance of about 10 cm, and air-dry the plate. Examine under
ultraviolet light (main wavelength: 254 nm): the Rf values of
the 2 spots obtained from the sample solution and the 2
spots obtained from the standard solution are equivalent.

Purity Enalaprilat and enalapril diketopiperazine—Use the
sample solution obtained in the Assay as the sample solu-
tion. Pipet 1 mL of the sample solution, add sodium dihy-
drogen phosphate TS, pH 2.2 to make exactly 100 mL, and
use this solution as the standard solution. Perform the test
with exactly 50 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions, and determine each
peak area of both solutions by the automatic integration
method: the peak area of enalaprilat, having the relative
retention time of about 0.5 with respect to enalapril obtained
from the sample solution, is not larger than 2 times the peak
area of enalapril from the standard solution. Also, the peak
area of enalapril diketopiperazine, having the relative reten-
tion time of about 1.5 is not larger than the peak area of
enalapril from the standard solution.

Operating conditions—

Proceed as directed in the operating conditions in the
Assay.

System suitability—

Test for required detectability: Pipet 1 mL of the standard
solution, and add sodium dihydrogen phosphate TS, pH 2.2
to make exactly 10 mL. Confirm that the peak area of
enalapril obtained from 50 uL of this solution is equivalent
to 7 to 13% of that from 50 uL of the standard solution.

System performance: Proceed as directed in the system
suitability in the Assay.

System repeatability: When the test is repeated 6 times
with 50 uL. of the standard solution under the above condi-
tions, the relative standard deviation of the peak area of
enalapril is not more than 2.0%.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
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Content uniformity test.

Take 1 tablet of Enalapril Maleate Tablets, add V/2 mL
of sodium dihydrogen phosphate TS, pH 2.2, treat with
ultrasonic waves for 15 minutes, shake for 30 minutes, and
add sodium dihydrogen phosphate TS, pH 2.2 to make
exactly V' mL so that 1 mL of the solution contains about 0.1
mg of enalapril maleate (C,,H,3sN,O5.C,H,0,). Treat this so-
lution with ultrasonic waves for 15 minutes, filter through a
membrane filter with a pore size not exceeding 0.45 um, and
use the filtrate as the sample solution. Then, proceed as di-
rected in the Assay.

Amount (mg) of enalapril maleate (C20H23N205.C4H404)
= Ms X AT/AS X V/200

Ms: Amount (mg) of Enalapril Maleate RS

Dissolution <6.70> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rates
in 15 minutes of a 2.5- and 5-mg tablet and in 30 minutes of
a 10-mg tablet are not less than 85%, respectively.

Start the test with 1 tablet of Enalapril Maleate Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet ¥ mL of the subsequent fil-
trate, add water to make exactly V" mL so that each mL con-
tains about 2.8 ug of enalapril maleate (C,)H»;N,05.C;H,0,)
according to the labeled amount, and use this solution as the
sample solution. Separately, weigh accurately about 14 mg
of Enalapril Maleate RS, previously dried in vacuum at 60°C
for 2 hours, and dissolve in water to make exactly 500 mL.
Pipet 5 mL of this solution, add water to make exactly 50
mL, and use this solution as the standard solution. Perform
the test with exactly 50 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and determine
the enalapril peak areas, Ay and Ag, of both solutions.

Dissolution rate (%) with respect to the labeled amount
of enalapril maleate (C,0H»N,05.C4sH;04)
= Mg X Ap/As X V'/V x 1/C X 18

Ms: Amount (mg) of Enalapril Maleate RS
C: Labeled amount (mg) of enalapril
(C20H28N205.C4H404) in 1 tablet

maleate

Operating conditions—

Detector, column, column temperature, and flow rate:
Proceed as directed in the operating conditions in the Assay.

Mobile phase: Dissolve 1.88 g of sodium dihydrogen phos-
phate dihydrate in 900 mL of water, adjust the pH to 2.2
with phosphoric acid, and add water to make 1000 mL. To
750 mL of this solution add 250 mL of acetonitrile.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above conditions, the
number of theoretical plates and the symmetry factor of the
peak of enalapril are not less than 300 and not more than
2.0, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL. of the standard solution under the above condi-
tions, the relative standard deviation of the peak area of
enalapril is not more than 2.0%.
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Assay Weigh accurately not less than 20 Enalapril Maleate
Tablets, and powder. Weigh accurately a portion of the
powder equivalent to about 10 mg of enalapril maleate
(CyH»N,05.C,H,04), add 50 mL of sodium dihydrogen
phosphate TS, pH 2.2, treat with ultrasonic waves for 15
minutes, shake for 30 minutes, and then add sodium dihy-
drogen phosphate TS, pH 2.2 to make exactly 100 mL. Treat
this solution with ultrasonic waves for 15 minutes, filter
through a membrane filter with a pore size not exceeding
0.45 um, and use the filtrate as the sample solution. Sepa-
rately, weigh accurately about 20 mg of Enalapril Maleate
RS, previously dried in vacuum at 60°C for 2 hours, dissolve
in sodium dihydrogen phosphate TS, pH 2.2 to make exactly
200 mL, and use this solution as the standard solution. Per-
form the test with exactly 50 uL. each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.0I> according to the following conditions, and de-
termine the enalapril peak areas, Ar and Ag, of both solu-
tions.

Amount (mg) of enalapril maleate (C, H»;N,05.C,H,0,)
= MS X AT/AS X 1/2

Ms: Amount (mg) of Enalapril Maleate RS

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 215 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
50°C.

Mobile phase: A mixture of sodium dihydrogen phosphate
TS, pH 2.2 and acetonitrile (3:1).

Flow rate: Adjust the flow rate so that the retention time
of enalapril is about 5 minutes.

System suitability—

System performance: Heat to fusion about 20 mg of
enalapril maleate. After cooling, add 50 mL of acetonitrile,
and treat with ultrasonic waves to dissolve. To 1 mL of this
solution, add the standard solution to make 50 mL, and use
this solution as the solution for system suitability test. When
the procedure is run with 50 uL of the solution for system
suitability test under the above conditions, enalapril and
enalapril diketopiperazine, which has a relative retention
time of 1.5 to enalapril, are eluted in this order with the reso-
lution between these peaks being not less than 2.0.

System repeatability: When the test is repeated 6 times
with 50 uL of the solution for system suitability test under
the above conditions, the relative standard deviation of the
peak area of enalapril is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.
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Enflurane
I>TNT>
F FF F
H%OXH
cl' F

and enantiomer

C;H,CIF;0: 184.49
(2RS)-2-Chloro-1-(difluoromethoxy)-1,1,2-trifluoroethane
[13838-16-9]

Description Enflurane is a clear, colorless liquid.
It is slightly soluble in water.
It is miscible with ethanol (95) and with diethyl ether.
It is a volatile, and not an inflammable.
It shows no optical rotation.
Boiling point: 54 - 57°C

Identification (1) Take 50 uL of Enflurane, and prepare
the test solution as directed to the Oxygen Flask Combustion
Method <1.06> using 40 mL of water as the absorbing liquid.
The test solution responds to the Qualitative Tests <1.09> for
chloride and fluoride.

(2) Determine the infrared absorption spectrum of En-
flurane as directed in the liquid film method under Infrared
Spectrophotometry <2.25>, and compare the spectrum with
the Reference Spectrum: both spectra exhibit similar intensi-
ties of absorption at the same wave numbers.

Refractive index <2.45> n¥: 1.302 - 1.304
Specific gravity <2.56> d33: 1.520 - 1.540

Purity (1) Acidity or alkalinity—To 60 mL of Enflurane
add 60 mL of freshly boiled and cooled water, shake for 3
minutes, separate the water later, and use the layer as the
sample solution. To 20 mL of the sample solution add one
drop of bromocresol purple TS and 0.10 mL of 0.01 mol/L
sodium hydroxide VS: the color of the solution is purple. To
20 mL of the sample solution add one drop of bromocresol
purple TS and 0.06 mL of 0.01 mol/L hydrochloric acid VS:
the color of the solution is yellow.

(2) Chloride <1.03>—To 20 g of Enflurane add 20 mL of
water, shake well, and separate the water layer. Take 10 mL
of the water layer add 6 mL of dilute nitric acid and water to
make 50 mL, and perform the test using this solution as the
test solution. Prepare the control solution with 0.30 mL of
0.01 mol/L hydrochloric acid VS (not more than 0.001%).

(3) Related substances—Proceed the test with 5 uL of
Enflurane as directed under Gas chromatography <2.02> ac-
cording to the following conditions. Determine each peak
area other than the peak of air which appears soon after in-
jection of the sample by the automatic integration method,
and calculate the amount of each peak by the area percen-
tage method: the amount of the substances other than enflu-
rane is not more than 0.10%.

Operating conditions—

Detector: A thermal conductivity detector.

Column: A column 3 mm in inside diameter and 3 m in
length, packed with siliceous earth for gas chromatography,
180 to 250 um in particle diameter, coated with diethylene
glycol succinate ester for gas chromatography in the ratio of
20%.

Column temperature: A constant temperature of about
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80°C.

Carrier gas: Helium.

Flow rate: Adjust the flow rate so that the retention time
of enflurane is about 3 minutes.

Time span of measurement: About 3 times as long as the
retention time of enflurane.

System suitability—

Test for required detection: To exactly 1 mL of enflurane
add 2-propanol to make exactly 100 mL. To exactly 2 mL of
this solution add 2-propanol to make exactly 10 mL, and use
this solution as the solution for system suitability test. Pipet
1 mL of the solution for system suitability test, and add 2-
propanol to make exactly 10 mL. Confirm that the peak area
of enflurane obtained from 5 uL of this solution is equiva-
lent to 7 to 13% of that from 5 uL of the solution for system
suitability test.

System performance: Mix 5 mL of Enflurane and 5 mL of
2-propanol. When the procedure is run with 5 uL of this
mixture under the above operating conditions, enflurane and
2-propanol are eluted in this order with the resolution be-
tween these peaks being not less than 2.0.

System repeatability: When the test is repeated 6 times
with 5 uL of the solution for system suitability test under the
above operating conditions, the relative standard deviation
of the peak area of enflurane is not more than 2.0%.

(4) Nonvolatile residue—Evaporate exactly 65 mL of En-
flurane on a water bath to dryness, and dry the residue at
105°C for 1 hour: the of the residue is not more than 1.0 mg.

Water <2.48> Not more than 0.10% (10 g, volumetric titra-
tion, direct titration).

Containers and storage Containers—Tight containers.
Storage—Not exceeding 30°C.

Enoxacin Hydrate

I /¥4 KN
HN /ﬁ rCH;,
K/ N.__N__N 4
= | | . 1? H,O
F S CO,H

C15H17FN4O3.1%H20: 347.34
1-Ethyl-6-fluoro-4-oxo-7-(piperazin-1-yl)-1,4-dihydro-
1,8-naphthyridine-3-carboxylic acid sesquihydrate
[84294-96-2]

Enoxacin Hydrate, when dried, contains not less
than 98.5% of enoxacin (C;sH;;FN,O;: 320.32).

Description Enoxacin Hydrate occurs as white to pale yel-
low-brown crystals or crystalline powder.

It is freely soluble in acetic acid (100), slightly soluble in
methanol, very slightly soluble in chloroform, and practi-
cally insoluble in water, in ethanol (95) and in diethyl ether.

It dissolves in dilute sodium hydroxide TS.

It is gradually colored by light.

Identification (1) Place 0.02 g of Enoxacin Hydrate and
0.05 g of sodium in a test tube, and heat gradually to ignition
with precaution. After cooling, add 0.5 mL of methanol and
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then 5 mL of water, and heat to boiling. To this solution add
2 mL of dilute acetic acid, and filter: the filtrate responds to
the Qualitative Tests <1.09> (2) for fluoride.

(2) Dissolve 0.05 g of Enoxacin Hydrate in dilute sodium
hydroxide TS to make 100 mL. To 1 mL of the solution add
water to make 100 mL. Determine the absorption spectrum
of the solution as directed under Ultraviolet-visible Spectro-
photometry <2.24>, and compare the spectrum with the Ref-
erence Spectrum: both spectra exhibit similar intensities of
absorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of Enox-
acin Hydrate as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

Melting point <2.60> 225 -229°C (after drying).

Purity (1) Sulfate </.74>—Dissolve 1.0 g of Enoxacin Hy-
drate in 50 mL of dilute sodium hydroxide TS, shake with 10
mL of dilute hydrochloric acid, and centrifuge. Filter the su-
pernatant liquid, and to 30 mL of the filtrate add water to
make 50 mL. Perform the test using this solution as the test
solution. Prepare the control solution as follows: to 0.50 mL
of 0.005 mol/L sulfuric acid VS add 25 mL of dilute sodium
hydroxide TS, 5mL of dilute hydrochloric acid TS and
water to make 50 mL (not more than 0.048%).

(2) Heavy metals <7.07>—Proceed with 1.0 g of Enoxa-
cin Hydrate according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

(3) Arsenic <I.11>—Prepare the test solution with 1.0 g
of Enoxacin Hydrate according to Method 3, and perform
the test (not more than 2 ppm).

(4) Related substances—Dissolve 50 mg of Enoxacin Hy-
drate in 25 mL of a mixture of chloroform and methanol
(7:3), and use this solution as the sample solution. Pipet 1
mL of the sample solution, add a mixture of chloroform and
methanol (7:3) to make exactly 200 mL, and use this solution
as the standard solution. Perform the test with these solu-
tions as directed under Thin-layer Chromatography <2.03>.
Spot 5 uL each of the sample solution and standard solution
on a plate of silica gel with fluorescent indicator for thin-
layer chromatography. Develop the plate with a mixture of
1-butanol, water and acetic acid (100) (3:1:1) to a distance of
about 10 cm, and air-dry the plate. Examine under ultravio-
let light (main wavelength: 254 nm): the spots other than the
principal spot from the sample solution are not more intense
than the spot from the standard solution.

Loss on drying <2.41> 7.0-9.0% (1 g, 105°C, 3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).

Assay Weigh accurately about 0.3 g of Enoxacin Hydrate,
previously dried, dissolve in 30 mL of acetic acid (100), and
titrate <2.50> with 0.1 mol/L perchloric acid VS (potentio-
metric titration). Perform a blank determination, and make
any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 32.03 mg of C15H17FN403

Containers and storage Containers—Tight containers.
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Storage—Light-resistant.

Enviomycin Sulfate
ILEH<A L Rkt

OHN H
{ NH

* 3H3804

HoNT N0

Tuberactinomycin N : R = OH
Tuberactinomycin O: R=H

Tuberactinomycin N Sulfate
(C25H43N13010)2.3H2804: 1665.62

Tuberactinomycin O Sulfate

(CysHy3N1309),.3H,SO4: 1633.62

Tuberactinomycin N Sulfate
(3R,4R)-N-[(3S,98,128,155)-9,12-Bis(hydroxymethyl)-
3-[(4R)-2-iminohexahydropyrimidin-4-yl]-2,5,8,11,14-
pentaoxo-6-(Z)-ureidomethylene-1,4,7,10,13-
pentaazacyclohexadec-15-yl]-3,6-diamino-4-
hydroxyhexanamide sesquisulfate

[33103-22-9, Tuberactinomycin N]

Tuberactinomycin O Sulfate
(35)-N-[(38,9S5,128,158)-9,12-Bis(hydroxymethyl)-
3-[(4R)-2-iminohexahydropyrimidin-4-yl]-2,5,8,11,14-
pentaoxo-6-(Z)-ureidomethylene-1,4,7,10,13-
pentaazacyclohexadec-15-yl]-3,6-diaminohexanamide
sesquisulfate

[33137-73-4, Tuberactinomycin O]

Enviomycin Sulfate is the sulfate of a mixture of
peptide substances having antibacterial activity pro-
duced by the growth of Streptomyces griseoverticilla-
tus var. tuberacticus.

It contains not less than 770 ug (potency) per mg,
calculated on the dried basis. The potency of Envio-
mycin Sulfate is expressed as mass (potency) of tuber-
actinomycin N (C25H43N13010: 68569)

Description Enviomycin Sulfate occurs as a white powder.
It is very soluble in water, and practically insoluble in
ethanol (99.5).

Identification (1) To 5mL of a solution of Enviomycin
Sulfate (1 in 200) add 1.5 mL of sodium hydroxide TS, and
add 1 drop of a mixture of 0.01 mol/L citric acid TS and
copper (II) sulfate TS (97:3) : a blue-purple color develops.

(2) Determine the absorption spectrum of a solution of
Enviomycin Sulfate (1 in 100,000) as directed under Ultravi-
olet-visible Spectrophotometry <2.24>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
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similar intensities of absorption at the same wavelengths.

(3) To 2mL of a solution of Enviomycin Sulfate (1 in
20) add 1 drop of barium chloride TS: a white precipitate is
produced.

Optical rotation <2.49> [o]¥: —16 - —22° (0.5 g calculated
on the dried basis, water, 50 mL, 100 mm).

pH <2.54> The pH of a solution obtained by dissolving
2.0 g of Enviomycin Sulfate in 20 mL of water is between 5.5
and 7.5.

Content ratio of the active principle Dissolve 0.1 g of En-
viomycin Sulfate in water to make 100 mL, and use this solu-
tion as the sample solution. Perform the test with 3 uL of the
sample solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and determine
the peak areas, At; and A1, of tuberactinomycin N and
tuberactinomycin O, having the relative retention time,
1.4 £ 0.4, with respect to tuberactinomycin N, by the auto-
matic integration method: Ar,/(Ar; + A1) is between 0.090
and 0.150.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with silica gel for liquid
chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of ammonium acetate TS, 1,4-
dioxane, tetrahydrofuran, water and ammonia solution (28)
(100:75:50:23:2).

Flow rate: Adjust the flow rate so that the retention time
of tuberactinomycin N is about 9 minutes.

System suitability—

System performance: When the procedure is run with 3 uL
of the sample solution under the above operating conditions,
tuberactinomycin N and tuberactinomycin O are eluted in
this order with the resolution between these peaks being not
less than 1.5.

System repeatability: When the test is repeated 6 times
with 3 uL of the sample solution under the above operating
conditions, the relative standard deviation of the peak area
of tuberactinomycin N is not more than 2.0%.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Enviomycin Sulfate in 10 mL of water: the solution is
clear and colorless.

(2) Heavy metals <1.07>—Proceed with 2.0 g of Envio-
mycin Sulfate according to Method 1, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm).

(3) Arsenic <I.11>—Prepare the test solution with 2.0 g
of Enviomycin Sulfate according to Method 1, and perform
the test (not more than 1 ppm).

Loss on drying <2.4/> Not more than 4.0% (0.2 g, in vacu-
um, phosphorus (V) oxide, 60°C, 3 hours).

Assay Perform the test according to the Cylinder-plate
method as directed under Microbial Assay for Antibiotics
<4.02> according to the following conditions.

(i) Test organism—Bacillius subtilis ATCC 6633

(ii) Culture medium—Use the medium i in 1) Medium
for test organism [5] under (1) Agar media for seed and base
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layer.

(iii) Standard solutions—Weigh accurately an amount of
Enviomycin Sulfate RS, equivalent to about 20 mg (po-
tency), dissolve in water to make exactly 20 mL, and use this
solution as the standard stock solution. Keep the standard
stock solution at a temperature not exceeding 5°C and use
within 10 days. Take exactly a suitable amount of the stand-
ard stock solution before use, add 0.1 mol/L phosphate
buffer solution, pH 8.0 to make solutions so that each mL
contains 400 ug (potency) and 100 ug (potency), and use
these solutions as the high concentration standard solution
and the low concentration standard solution, respectively.

(iv) Sample solutions—Weigh accurately an amount of
Enviomycin Sulfate, equivalent to about 20 mg (potency),
and dissolve in water to make exactly 20 mL. Take exactly a
suitable amount of this solution, add 0.1 mol/L phosphate
buffer solution, pH 8.0 to make solutions so that each mL
contains 400 ug (potency) and 100 ug (potency), and use
these solutions as the high concentration sample solution and
the low concentration sample solution, respectively.

Containers and storage Containers—Tight containers.

Eperisone Hydrochloride
TR Y R

[¢]
NT ) *Hel
H CHz CHs )
and enantiomer

C;H,sNO.HCI: 295.85
(2RS)-1-(4-Ethylphenyl)-2-methyl-3-piperidin-
1-ylpropan-1-one monohydrochloride
[56839-43-1]

Eperisone Hydrochloride contains not less than
98.5% and not more than 101.0% of C7H,sNO.HCI,
calculated on the anhydrous basis.

Description Eperisone Hydrochloride occurs as a white
crystalline powder.

It is freely soluble in water, in methanol and in acetic acid
(100), and soluble in ethanol (99.5).

Melting point: about 167°C (with decomposition).

A solution of Eperisone Hydrochloride in methanol (1 in
100) shows no optical rotation.

Identification (1) Determine the absorption spectrum of a
solution of Eperisone Hydrochloride in methanol (1 in
100,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of Eperi-
sone Hydrochloride as directed in the potassium chloride
disk method under Infrared Spectrophotometry <2.25>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wave numbers.

(3) A solution of Eperisone Hydrochloride (1 in 50) re-
sponds to the Qualitative Tests <7.09> for chloride.
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Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Eperisone Hydrochloride according to Method 1, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(2) Piperidine hydrochloride—Dissolve 1.0 g of Eperi-
sone Hydrochloride in 20 mL of water, add 2.0 mL of
diluted hydrochloric acid (1 in 2), 2.0 mL of a solution of
copper (II) sulfate pentahydrate (1 in 20) and 1.5 mL of am-
monia solution (28), and use this solution as the sample solu-
tion. Separately, to 2.0 mL of a solution of piperidine hydro-
chloride (1 in 1000) add 18 mL of water, 2.0 mL of diluted
hydrochloric acid (1 in 2), 2.0 mL of a solution of copper (II)
sulfate pentahydrate (1 in 20) and 1.5 mL of ammonia solu-
tion (28), and use this solution as the standard solution. To
each of the sample solution and standard solution add 10 mL
of a mixture of isopropylether and carbon disulfide (3:1),
shake for 30 seconds, allow them to stand for 2 minutes, and
compare the color of the upper layer: the color obtained
from the sample solution is not more darker than that from
the standard solution.

(3) Related substances—Dissolve 0.1 g of Eperisone Hy-
drochloride in 100 mL of the mobile phase, and use this so-
lution as the sample solution. Pipet 1 mL of the sample solu-
tion, add the mobile phase to make exactly 100 mL, and use
this solution as the standard solution. Perform the test with
exactly 10 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.0/> ac-
cording to the following conditions, and determine each
peak area by the automatic integration method: the total
area of the peaks other than the peak of eperisone from the
sample solution is not larger than 1/5 times the peak area of
eperisone from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diameter
and 15 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of methanol, 0.0375 mol/L so-
dium 1-decanesulfonate TS and perchloric acid (600:400:1).

Flow rate: Adjust the flow rate so that the retention time
of eperisone is about 17 minutes.

Time span of measurement: About 2 times as long as the
retention time of eperisone.

System suitability—

Test for required detectability: Pipet 1 mL of the standard
solution, and add the mobile phase to make exactly 10 mL.
Confirm that the peak area of eperisone obtained from 10
uL of this solution is equivalent to 7 to 13% of that from 10
uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of eperisone are not less than 4000 steps
and not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of eperisone is not more than 3.0%.

Water <2.48> Not more than 0.2% (0.1 g, coulometric
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titration).
Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 0.6 g of Eperisone Hydro-
chloride, dissolve in 20 mL of acetic acid (100), add 80 mL
of acetic anhydride, and titrate <2.50> with 0.1 mol/L per-
chloric acid VS (potentiometric titration). Perform a blank
determination in the same manner, and make any necessary
correction.

Each mL of 0.1 mol/L perchloric acid VS
= 29.59 mg of C17H25NO.HC1

Containers and storage Containers—Well-closed contain-
ers.

Ephedrine Hydrochloride
T7z kYR

C,0H;sNO.HCI: 201.69
(1R,28)-2-Methylamino-1-phenylpropan-1-ol
monohydrochloride

[50-98-6]

Ephedrine Hydrochloride, when dried, contains not
less than 99.0% of C;oH;sNO.HCI.

Description Ephedrine Hydrochloride occurs as white crys-
tals or crystalline powder.

It is freely soluble in water, soluble in ethanol (95), slightly
soluble in acetic acid (100), and practically insoluble in
acetonitrile and in acetic anhydride.

Identification (1) Determine the absorption spectrum of a
solution of Ephedrine Hydrochloride (1 in 2000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(2) Determine the infrared absorption spectrum of Ephe-
drine Hydrochloride, previously dried, as directed in the
potassium chloride disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

(3) A solution of Ephedrine Hydrochloride (1 in 15)
responds to the Qualitative Tests <7.09> for chloride.

Optical rotation <2.49> [a]®: —33.0 - —36.0° (after dry-
ing, 1 g, water, 20 mL, 100 mm).

pH <2.54> Dissolve 1.0 g of Ephedrine Hydrochloride in 20
mL of water: the pH of this solution is between 4.5 and 6.5.

Melting point <2.60> 218 -222°C

Purity (1) Clarity and color of solution—Dissolve 0.5 g
of Ephedrine Hydrochloride in 10 mL of water: the solution
is clear and colorless.

(2) Sulfate—Dissolve 0.05 g of Ephedrine Hydrochloride
in 40 mL of water, add 1 mL of dilute hydrochloric acid and
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1 mL of barium chloride TS, and allow to stand for 10
minutes: no turbidity is produced.

(3) Heavy metals <1.07>—Proceed with 1.0 g of Ephe-
drine Hydrochloride according to Method 2, and perform
the test. Prepare the control solution with 1.0 mL of Stand-
ard Lead Solution (not more than 10 ppm).

(4) Related substances—Dissolve 0.05 g of Ephedrine
Hydrochloride in 50 mL of the mobile phase, and use this
solution as the sample solution. Pipet 1 mL of the sample so-
lution, add the mobile phase to make exactly 100 mL, and
use this solution as the standard solution. Perform the test
with exactly 10 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.01>
according to the following conditions, and determine the
areas of each peak by the automatic integration method: the
total area of the peaks other than ephedrine from the sample
solution is not larger than the peak area of ephedrine from
the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 210 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
45°C.

Mobile phase: A mixture of a solution of sodium lauryl
sulfate (1 in 128), acetonitrile and phosphoric acid
(640:360:1).

Flow rate: Adjust the flow rate so that the retention time
of ephedrine is about 14 minutes.

Time span of measurement: About 3 times as long as the
retention time of ephedrine beginning after the solvent peak.
System suitability—

Test for required detectability: To exactly 1 mL of the
standard solution add the mobile phase to make exactly 20
mL. Confirm that the peak area of ephedrine obtained from
10 uL of this solution is equivalent to 4 to 6% of that from
10 4L of the standard solution.

System performance: Dissolve 1 mg of ephedrine hydro-
chloride for assay and 4 mg of atropine sulfate in 100 mL of
diluted methanol (1 in 2). When the procedure is run with 10
uL of this solution under the above operating conditions,
ephedrine and atropine are eluted in this order with the reso-
lution between these peaks being not less than 1.5.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
areas of ephedrine is not more than 2.0%.

Loss on drying <2.41> Not more than 0.5% (1g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.4 g of Ephedrine Hydro-
chloride, previously dried, and dissolve in 50 mL of a mix-
ture of acetic anhydride and acetic acid (100) (7:3) by warm-
ing. Cool, and titrate <2.50> with 0.1 mol/L perchloric acid
VS (potentiometric titration). Perform a blank determina-
tion, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 20.17 mg of C10H15NO.HC1
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Containers and storage Containers—Well-closed contain-
ers.

Ephedrine Hydrochloride Injection

I7z kU AERRIEESTR

Ephedrine Hydrochloride Injection is aqueous solu-
tion for injection.

It contains not less than 95.0% and not more than
105.0% of the labeled amount of ephedrine hydro-
chloride (C;oH;sNO.HCI: 201.69).

Method of preparation Prepare as directed under Injec-
tions, with Ephedrine Hydrochloride.

Description Ephedrine Hydrochloride Injection is a clear,
colorless liquid.
pH: 4.5-6.5

Identification To a volume of Ephedrine Hydrochloride
Injection, equivalent to 0.05 g of Ephedrine Hydrochloride
according to the labeled amount, add water to make 100 mL,
and determine the absorption spectrum of this solution as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>: it
exhibits maxima between 249 nm and 253 nm, between 255
nm and 259 nm, and between 261 nm and 265 nm.
Bacterial endotoxins <4.0I> Less than 7.5 EU/mg.
Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07>
ment.

It meets the require-

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay To an exact volume of Ephedrine Hydrochloride In-
jection, equivalent to about 40 mg of ephedrine hydrochlo-
ride (C;oH;sNO.HCI), add exactly 10 mL of the internal
standard solution and water to make 200 mL, and use this
solution as the sample solution. Separately, weigh accurately
about 40 mg of ephedrine hydrochloride for assay, previ-
ously dried at 105°C for 3 hours, add exactly 10 mL of the
internal standard solution to dissolve, add water to make 200
mL, and use this solution as the standard solution. Perform
the test with 10 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions, and calculate the
ratios, Qr and Qs, of the peak area of ephedrine to that of
the internal standard of each solution.

Amount (mg) of ephedrine hydrochloride (C,,H;sNO.HCI)
= Ms X Or/Qs

Ms: Amount (mg) of ephedrine hydrochloride for assay

Internal standard solution—A solution of etilefrine hydro-
chloride (1 in 500).
Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Purity (4) under Ephedrine Hydrochloride.
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System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and ephedrine are eluted in this
order with the resolution between these peaks being not less
than 15.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of ephedrine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Hermetic containers.
Storage—Light-resistant.

109% Ephedrine Hydrochloride
Powder

Ephedrine Hydrochloride Powder
I7z kY IERIER 10%

10% Ephedrine Hydrochloride Powder contains not
less than 9.3% and not more than 10.7% of ephedrine
hydrochloride (C;,H;sNO.HCI: 201.69).

Method of preparation

Ephedrine Hydrochloride 100 g
Starch, Lactose Hydrate or

their mixture a sufficient quantity

1000 g

To make

Prepare as directed under Granules or Powders, with the
above ingredients.

Identification To 0.5 g of 10% Ephedrine Hydrochloride
Powder add 100 mL of water, shake for 20 minutes, and
filter. Determine the absorption spectrum of the filtrate as
directed under Ultraviolet-visible Spectrophotometry <2.24>:
it exhibits maxima between 249 nm and 253 nm, between 255
nm and 259 nm, and between 261 nm and 265 nm.

Assay Weigh accurately about 0.4 g of 10% Ephedrine Hy-
drochloride Powder, add 150 mL of water, and extract with
the aid of ultrasonicator for 10 minutes with occasional
shaking. Shake more for 10 minutes, then add exactly 10 mL
of the internal standard solution and water to make 200 mL,
centrifuge, and use the supernatant liquid as the sample solu-
tion. Separately, weigh accurately about 40 mg of ephedrine
hydrochloride for assay, previously dried at 105°C for 3
hours, add exactly 10 mL of the internal standard solution to
dissolve, add water to make 200 mL, and use this solution as
the standard solution. Perform the test with 10 uL each of
the sample solution and standard solution as directed under
Liquid Chromatography <2.0I> according to the following
conditions, and calculate the ratios, Qr and Qs, of the peak
area of ephedrine to that of the internal standard of each so-
lution.

Amount (mg) of ephedrine hydrochloride (C,,H;sNO.HCI)
= Ms X Qr/Qs

Ms: Amount (mg) of ephedrine hydrochloride for assay
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Internal standard solution—A solution of etilefrine hydro-
chloride (1 in 500).
Operating conditions—

Detector, column, column temperature, mobile phase and
flow rate: Perform as directed in the operating conditions in
the Purity (4) under Ephedrine Hydrochloride.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and ephedrine are eluted in this
order with the resolution between these peaks being not less
than 15.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of ephedrine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.

Ephedrine Hydrochloride Tablets
IT7zx k1) IEFEIEEE

Ephedrine Hydrochloride Tablets contain not less
than 93.0% and not more than 107.0% of the labeled
amount of ephedrine hydrochloride (C;,H;sNO.HCI:
201.69).

Method of preparation Prepare as directed under Tablets,
with Ephedrine Hydrochloride.

Identification To an amount of powdered Ephedrine Hy-
drochloride Tablets, equivalent to 0.05 g of Ephedrine Hy-
drochloride, add 100 mL of water, shake for 20 minutes, and
filter. Determine the absorption spectrum of the filtrate as
directed under Ultraviolet-visible Spectrophotometry <2.24>:
it exhibits maxima between 249 nm and 253 nm, between 255
nm and 259 nm, and between 261 nm and 265 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Ephedrine Hydrochloride Tablets add ¥ mL
of water so that each mL contains 0.25 mg of ephedrine hy-
drochloride (C,o(H;sNO.HCI), then add exactly V/4 mL of
the internal standard solution, disperse the tablet into small
particles using ultrasonic waves, then stir for a further 10
minutes in the same way. Shake this solution for 10 minutes,
centrifuge, and use the supernatant liquid as the sample solu-
tion. Separately, weigh accurately about 25 mg of ephedrine
hydrochloride for assay, previously dried at 105°C for 3
hours, dissolve in water to make exactly 100 mL. Pipet 20
mL of this solution, add exactly 5 mL of the internal stand-
ard solution, and use this solution as the standard solution.
Then, proceed as directed in the Assay.

Amount (mg) of ephedrine hydrochloride (C,,H;sNO.HCI)
= Ms X QT/QS X V/100

Msg: Amount (mg) of ephedrine hydrochloride for assay

Internal standard solution—A solution of etilefrine hydro-
chloride (1 in 2000).
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Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 30 minutes of Ephedrine Hydrochloride Tablets is not less
than 80%.

Start the test with 1 tablet of Ephedrine Hydrochloride
Tablets, withdraw not less than 20 mL of the medium at the
specified minute after starting the test, and filter through a
membrane filter with a pore size not exceeding 0.45 yum. Dis-
card the first 10 mL of the filtrate, and use the subsequent
filtrate as the sample solution. Separately, weigh accurately
about 28 mg of ephedrine hydrochloride for assay, previ-
ously dried at 105°C for 3 hours, and dissolve in water to
make exactly 100 mL. Pipet 5 mL of this solution, add water
to make exactly 50 mL, and use this solution as the standard
solution. Perform the test with exactly 10 uL each of the
sample solution and standard solution as directed under Lig-
uid Chromatography <2.0I> according to the following con-
ditions, and determine the peak areas, At and Ag, of ephe-
drine in each solution.

Dissolution rate (%) with respect to the labeled amount
of ephedrine hydrochloride (C,,H;sNO.HCI)
= Mg X Ap/Ag X 1/C X 90

Ms: Amount (mg) of ephedrine hydrochloride for assay
C: Labeled amount (mg) of ephedrine hydrochloride
(CoH;sNO.HCI) in 1 tablet

Operating conditions—

Detector, column, column temperature, mobile phase and
flow rate: Proceed as directed in the operating conditions in
the Purity (4) under Ephedrine Hydrochloride.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of ephedrine are not less than 10,000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of ephedrine is not more than 2.0%.

Assay Weigh accurately not less than 20 tablets of Ephe-
drine Hydrochloride Tablets, and powder. Weigh accurately
an amount of the powder, equivalent to about 40 mg of
ephedrine hydrochloride (C;oH;sNO.HCI), add 150 mL of
water, and extract with the aid of ultrasonicator for 10
minutes with occasional shaking. Shake more for 10
minutes, then add exactly 10 mL of the internal standard
solution and water to make 200 mL, centrifuge, and use the
supernatant liquid as the sample solution. Separately, weigh
accurately about 40 mg of ephedrine hydrochloride for
assay, previously dried at 105°C for 3 hours, add exactly 10
mL of the internal standard solution to dissolve, add water
to make 200 mL, and use this solution as the standard solu-
tion. Perform the test with 10 uL each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.0I> according to the following conditions, and cal-
culate the ratios, Qr and Qs, of the peak area of ephedrine to
that of the internal standard of each solution.

Amount (mg) of ephedrine hydrochloride (C;,H;sNO.HCI)
= Ms x Qr/Qs
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Ms: Amount (mg) of ephedrine hydrochloride for assay

Internal standard solution—A solution of etilefrine hydro-
chloride (1 in 500).
Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Purity (4) under Ephedrine Hydrochloride.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and ephedrine are eluted in this
order with the resolution between these peaks being not less
than 15.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of ephedrine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.

Epirizole
Mepirizole

e/

C11H14N402: 234.25
4-Methoxy-2-(5-methoxy-3-methyl-1H-pyrazol-1-yl)-6-
methylpyrimidine

[18694-40-1]

Epirizole, when dried, contains not less than 99.0%
of C11H14N402.

Description Epirizole occurs as white crystals or crystalline
powder. It is odorless, and has a bitter taste.

It is very soluble in methanol and in acetic acid (100),
freely soluble in ethanol (95), and sparingly soluble in water
and in diethyl ether.

It dissolves in dilute hydrochloric acid and in sulfuric acid.

The pH of a solution of Epirizole (1 in 100) is between 6.0
and 7.0.

Identification (1) To 0.1 g of Epirizole add 0.1 g of vanil-
lin, 5 mL of water and 2 mL of sulfuric acid, and mix with
shaking for a while: a yellow precipitate is formed.

(2) Dissolve 0.1 g of Epirizole in 10 mL of water, and
add 10 mL of 2,4,6-trinitrophenol TS: a yellow precipitate is
produced. Collect the precipitate by filtration, wash with 50
mL of water, and dry at 105°C for 1 hour: it melts <2.60>
between 163°C and 169°C.

(3) Determine the absorption spectrum of a solution of
Epirizole in 0.1 mol/L hydrochloric acid TS (1 in 200,000) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
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and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

Melting point <2.60> 88 - 91°C

Purity (1) Clarity and color of solution—Dissolve 0.20 g
of Epirizole in 20 mL of water: the solution is clear and col-
orless.

(2) Chloride <1.03>—Add 0.5 g of Epirizole to a ground
mixture of 0.7 g of potassium nitrate and 1.2 g of anhydrous
sodium carbonate, mix well, transfer little by little to a plati-
num crucible, previously heated, and heat until the reaction
is completed. After cooling, add 15 mL of dilute sulfuric
acid and 5 mL of water to the residue, boil for 5 minutes,
filter, wash the insoluble matter with 10 mL of water, and
add 6 mL of dilute nitric acid and water to the combined fil-
trate and washings to make 50 mL. Perform the test with
this solution as the test solution. Prepare the control solution
as follows: proceed with the same quantities of the same rea-
gents as directed for the preparation of the test solution, and
add 0.25 mL of 0.01 mol/L hydrochloric acid VS and water
to make 50 mL (not more than 0.018%).

(3) Heavy metals <1.07>—Proceed with 2.0 g of Epirizole
according to Method 2, and perform the test. Prepare the
control solution with 2.0 mL of Standard Lead Solution (not
more than 10 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Epirizole according to Method 3, and perform the test
(not more than 2 ppm).

(5) Related substances—Dissolve 1.0 g of Epirizole in 10
mL of methanol, and use this solution as the sample solu-
tion. Pipet 1 mL of the sample solution, and add methanol
to make exactly 50 mL. Pipet 1 mL of this solution, add
methanol to make exactly 10 mL, and use this solution as the
standard solution. Perform the test with these solutions as
directed under Thin-layer Chromatography <2.03>. Spot 2
uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of
isopropyl diethyl ether, ethanol (95) and water (23:10:2) to a
distance of about 10 cm, and air-dry the plate. Examine
under ultraviolet light (main wavelength: 254 nm): the spots
other than the principal spot from the sample solution are
not more intense than the spot from the standard solution.
Place this plate in a chamber filled with iodine vapor: the
spots other than the principal spot from the sample solution
are not more intense than the spot from the standard solu-
tion.

(6) Readily carbonizable substances <1.15>—Perform the
test with 0.10 g of Epirizole: the solution has no more color
than Matching Fluid A.

Loss on drying <2.4/> Not more than 0.5% (1 g, silica gel,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.5 g of Epirizole, previ-
ously dried, dissolve in 40 mL of acetic acid (100) and titrate
<2.50> with 0.1 mol/L perchloric acid VS (indicator: 2 drops
of crystal violet TS) until the color of the solution changes
from purple through blue-green to green.

Perform a blank determination, and make any necessary
correction.
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Each mL of 0.1 mol/L perchloric acid VS
= 2343 mg of C11H14N402

Containers and storage Containers—Well-closed contain-
ers.

Epirubicin Hydrochloride

IS iERRE

CyH,oNO,;.HCI: 579.98
(28,48)-4-(3-Amino-2,3,6-trideoxy-a-L-arabino-
hexopyranosyloxy)-2,5,12-trihydroxy-2-hydroxyacetyl-
7-methoxy-1,2,3,4-tetrahydrotetracene-6,11-dione
monohydrochloride

[56390-09-1]

Epirubicin Hydrochloride is the hydrochloride of a
derivative of daunorubicin.

It contains not less than 970 ug (potency) and not
more than 1020 ug (potency) per mg, calculated on the
anhydrous basis and corrected by the amount of the
residual solvent. The potency of Epirubicin Hydro-
chloride is expressed as mass (potency) of epirubicin
hydrochloride (C,;H,0NO,;.HCI).

Description Epirubicin Hydrochloride occurs as a pale yel-
lowish red to brownish red powder.

It is soluble in water and in methanol, slightly soluble in
ethanol (95), and practically insoluble in acetonitrile.

It is hygroscopic.

Identification (1) Determine the absorption spectrum of a
solution of Epirubicin Hydrochloride in methanol (3 in
200,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Epirubicin Hydrochloride and Epirubicin Hydrochloride RS
as directed in the potassium bromide disk method under
Infrared Spectrophotometry <2.25>, and compare these spec-
tra: both spectra exhibit similar intensities of absorption at
the same wave numbers.

Optical rotation <2.49> [«]¥: +310 - +340° (10 mg calcu-
lated on the anhydrous basis and collected by the amount of
the residual solvent, methanol, 20 mL, 100 mm).

pH <2.54> Dissolve 10 mg of Epirubicin Hydrochloride in 2
mL of water: the pH of the solution is between 4.0 and 5.5.

Purity (1) Clarity and color of solution—Dissolve 50 mg
of Epirubicin Hydrochloride in 5 mL of water: the solution
is clear and dark red.
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(2) Heavy metals <I1.07>—Proceed with 1.0 g of Epirubi-
cin Hydrochloride according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 20 ppm).

(3) Related substances—Perform the test with 10 uL of
the sample solution obtained in the Assay as directed under
Liquid Chromatography <2.0I> according to the following
conditions, determine each peak area by the automatic in-
tegration method, and calculate the sum amount of the
peaks other than epirubicin and 2-naphthalenesulfonic acid
by the area percentage method: not more than 5.0%.
Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 3 times as long as the
retention time of epirubicin beginning after the solvent peak.
System suitability—

Test for required detectability: To 1 mL of the sample so-
lution add the mobile phase to make 100 mL, and use this
solution as the solution for system suitability test. Pipet 1
mL of the solution for system suitability test, and add the
mobile phase to make exactly 10 mL. Confirm that the peak
area of epirubicin obtained from 10 uL of this solution is
equivalent to 7 to 13% of that from 10 uL of the solution for
system suitability test.

System performance, and system repeatability: Proceed as
directed in the system suitability in the Assay.

(4) Residual solvents <2.46>—Weigh accurately about
0.3 g of Epirubicin Hydrochloride, add exactly 0.6 mL of the
internal standard solution, add N, N-dimethylformamide to
make 6 mL, and use this solution as the sample solution.
Separately, pipet 1 mL of methanol, add N, N-dimethylfor-
mamide to make exactly 25 mL, and use this solution as
methanol standard stock solution. Take exactly 125 uL of
acetone, 30 uL of ethanol (99.5), 32 uL of 1-propanol and
17 uL of the methanol standard stock solution, add exactly
10 mL of the internal standard solution and N, N-dimethyl-
formamide to make 100 mL, and use this solution as the
standard solution. Perform the test with 1 uL each of the
sample solution and standard solution as directed under Gas
Chromatography <2.02> according to the following condi-
tion, and calculate the ratios of the peak areas of acetone,
ethanol, 1-propanol and methanol to that of the internal
standard, Qra and Qsa, Ors and Qsg, Qrc and QOsc, and Orp
and Qgp, respectively. Calculate the amounts of acetone,
ethanol, 1-propanol and methanol by the following equa-
tions: the amounts of acetone, ethanol, 1-propanol and
methanol are not more than 1.5%, not more than 0.5%, not
more than 0.5% and not more than 0.1%, respectively.

Amount (%) of acetone = 1/Mr X Qr./Qsa X 593
Amount (%) of ethanol = 1/Mr X Qrp/Qsp X 142
Amount (%) of 1-propanol = 1/My X Qr./Qs. X 154
Amount (%) of methanol = 1/My X Qrq/Qsq X 2.23
Mr: Amount (mg) of Epirubicin Hydrochloride

Internal standard solution—A solution of 1,4-dioxane in
N, N-dimethylformamide (1 in 100).
Operating conditions—

Detector: Hydrogen flame-ionization detector.

Column: A fused silica column 0.53 mm in inside diameter
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and 30 m in length, coated with polyethylene glycol for gas-
chromatography 1 um in thickness.

Column temperature: 40°C for 11 minutes after injection
of the sample, then rise to 90°C at a rate of 10°C per
minute. If necessary, rise to 130°C at a rate of 50°C per
minute and maintain the temperature for 30 minutes.

Injection port temperature: A constant temperature of
about 120°C.

Detector temperature: A constant temperature of about
150°C.

Carrier gas: Herium.

Flow rate: Adjust the flow rate so that the retention time
of the internal standard is about 8 minutes.

Split ratio: 1:15
System suitability—

System performance: When the procedure is run with 1 uL
of the standard solution under the above operating condi-
tions, acetone, methanol, ethanol, 1-propanol and the inter-
nal standard are eluted in this order with the resolution be-
tween the peaks of acetone and the internal standard being
not less than 30.

System repeatability: When the test is repeated 6 times
with 1 uL of the standard solution under the above operating
conditions, the relative standard deviations of the peak areas
of acetone, methanol, ethanol and 1-propanol are not more
than 4.0%, respectively.

Water <2.48> Not more than 8.0% (0.1 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.5% (0.1 g).

Assay Weigh accurately an amount of Epirubicin Hydro-
chloride and Epirubicin Hydrochloride RS, equivalent to
about 50 mg (potency), dissolve each in the internal standard
solution to make exactly 50 mL, and use these solutions as
the sample solution and standard solution, respectively. Per-
form the test with 10 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.01> according to the following conditions, and calculate
the ratios, Qr and Qs, of the peak area of epirubicin to that
of the internal standard.

Amount [ug (potency)] of C,;H,oNO;;.HCI
= Ms X Q1/Qs X 1000

Ms: Amount [mg (potency)] of Epirubicin Hydrochloride
RS

Internal standard solution—A solution of sodium 2-
naphthalene sulfonate in a mixture of water, acetonitrile,
methanol and phosphoric acid (540:290:170:1) (1 in 2000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4 mm in inside diameter
and 25 cm in length, packed with trimethylsilanized silica gel
for liquid chromatography (6 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: Dissolve 2 g of sodium lauryl sulfate in a
mixture of water, acetonitrile, methanol and phosphoric acid
(540:290:170:1) to make 1000 mL.

Flow rate: Adjust the flow rate so that the retention time
of epirubicin is about 9.5 minutes.

System suitability—
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System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and epirubicin are eluted in
this order with the resolution between these peaks being not
less than 20.

System repeatability: When the test is repeated 5 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of epirubicin to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—At a temperature between 0°C and 5°C.

Ergocalciferol

Calciferol
Vitamin D,

I)LThLLTza—)L

HiC...

C23H44O: 396.65
(38,5Z,7E,22F)-9,10-Secoergosta-5,7,10(19),22-
tetraen-3-ol

[50-14-6]

Ergocalciferol contains not less than 97.0% and not
more than 103.0% of C,sH44O.

Description Ergocalciferol occurs as white crystals. It is
odorless, or has a faint, characteristic odor.

It is freely soluble in ethanol (95), in diethyl ether and in
chloroform, sparingly soluble in isooctane, and practically
insoluble in water.

It is affected by air and by light.

Melting point: 115 -118°C Transfer Ergocalciferol to
a capillary tube, and dry for 3 hours in a desiccator (in vacu-
um at a pressure not exceeding 2.67 kPa). Immediately fire-
seal the capillary tube, put it in a bath fluid, previously
heated to a temperature about 10°C below the expected
melting point, and heat at a rate of rise of about 3°C per
minute, and read the melting point.

Identification (1) Dissolve 0.5 mg of Ergocalciferol in 5
mL of chloroform, add 0.3 mL of acetic anhydride and 0.1
mL of sulfuric acid, and shake: a red color is produced, and
rapidly changes through purple and blue to green.

(2) Determine the infrared absorption spectrum of
Ergocalciferol as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum or the spec-
trum of Ergocalciferol RS: both spectra exhibit similar inten-
sities of absorption at the same wave numbers.
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Absorbance <2.24> E%., (265 nm):
ethanol (95), 100 mL).

Optical rotation <2.49> [o]¥: +102 - +107° (0.3 g, ethanol
(95), 20 mL, 100 mm). Prepare the solution of Ergocalciferol
within 30 minutes after the container has been opened, and
determine the rotation within 30 minutes after the solution
has been prepared.

445 - 485 (10 mg,

Purity Ergosterol—Dissolve 10 mg of Ergocalciferol in 2.0
mL of diluted ethanol (9 in 10), add a solution of 20 mg of
digitonin in 2.0 mL of diluted ethanol (9 in 10), and allow
the mixture to stand for 18 hours: no precipitate is formed.

Assay Weigh accurately about 30 mg each of Ergocal-
ciferol and Ergocalciferol RS, and dissolve each in isooctane
to make exactly 50 mL. Pipet 10 mL each of these solutions,
add exactly 3 mL each of the internal standard solution, then
add the mobile phase to make 50 mL, and use these solutions
as the sample solution and the standard solution, respec-
tively. Perform the test with 10 to 20 uL each of the sample
solution and standard solution as directed under Liquid
Chromatography <2.0/> according to the following condi-
tions, and calculate the ratios, Qr and Qs, of the peak area
of ergocalciferol to that of the internal standard. Perform
the procedure rapidly avoiding contact with air or other
oxidizing agents and using light-resistant containers.

Amount (mg) of CixHy,O = Ms X Q1/Qsg
Ms: Amount (mg) of Ergocalciferol RS

Internal standard solution—A solution of dimethyl phtha-
late in isooctane (1 in 100).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with a silica gel for liquid
chromatography (10 um particle diameter).

Column temperature: A constant temperature of about
20°C.

Mobile phase: A mixture of hexane and n-amylalcohol
(997:3).

Flow rate: Adjust the flow rate so that the retention time
of ergocalciferol is about 25 minutes.

System suitability—

System performance: Dissolve 15 mg of Ergocalciferol RS
in 25 mL of isooctane. Transfer this solution to a flask, heat
in an oil bath under a reflux condenser for 2 hours, and cool
immediately to room temperature. Transfer the solution to a
quartz test tube, and irradiate with a short-wave lamp (main
wavelength: 254 nm) and a long-wave lamp (main wave-
length: 365 nm) for 3 hours. To 10 mL of this solution add
the mobile phase to make 50 mL. When the procedure is run
with 10 uL of this solution under the above operating condi-
tions, the ratios of the retention time of previtamin D,,
trans-vitamin D, and tachysterol, to that of ergocalciferol
are about 0.5, about 0.6 and about 1.1, respectively, and
the resolution between previtamin D, and trans-vitamin D,
is not less than 0.7, and that between ergocalciferol and
tachysterol, is not less than 1.0.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of ergocalciferol to that of the internal
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standard is not more than 1.0%.

Containers and storage Containers—Hermetic containers.
Storage—Light-resistant, under Nitrogen atmosphere, and
in a cold place.

Ergometrine Maleate
TTAMY LA BRIR

O H CHy
OH

COH

COzH

C9H3N;0,.C,H,04: 441.48
(8S)-N-[(1S)-2-Hydroxy-1-methylethyl]-6-methyl-
9,10-didehydroergoline-8-carboxamide monomaleate
[129-51-1]

Ergometrine Maleate, when dried, contains not less
than 98.0% of C19H23N302.C4H404.

Description Ergometrine Maleate occurs as a white to pale
yellow, crystalline powder. It is odorless.

It is sparingly soluble in water, slightly soluble in metha-
nol and in ethanol (95), and practically insoluble in diethyl
ether.

Melting point: about 185°C (with decomposition).

It gradually changes to yellow in color on exposure to
light.

Identification (1) Prepare a solution of Ergometrine
Maleate (1 in 50): the solution shows a blue fluorescence.

(2) Dissolve 1 mg of Ergometrine Maleate in 5 mL of
water. To 1 mL of this solution add 2 mL of 4-dimethyl-
aminobenzaldehyde-ferric chloride TS, shake, and allow to
stand for 5 to 10 minutes: a deep blue color develops.

(3) To SmL of a solution of Ergometrine Maleate (1 in
500) add 1 drop of potassium permanganate TS: the red
color of the solution disappears immediately.

Optical rotation <2.49> [of¥ +48- +57° (after drying
0.25 g, water, 25 mL, 100 mm).

pH <2.54> Dissolve 0.10 g of Ergometrine Maleate in 10
mL of water. The pH of the solution is between 3.0 and 5.0.

Purity (1) Clarity and color of solution—Dissolve 0.10 g
of Ergometrine Maleate in 10 mL of water: the solution is
clear and colorless to light yellow.

(2) Ergotamine and ergotoxine—To 0.02 g of Ergome-
trine Maleate add 2 mL of a solution of sodium hydroxide
(1 in 10), and heat to boiling: the gas evolved does not
change moistened red litmus paper to blue.

(3) Related substances—Dissolve 5.0 mg each of Ergo-
metrine Maleate and Ergometrine Maleate RS in 1.0 mL of
methanol, and use these solutions as the sample solution and
the standard solution, respectively. Perform the test with
these solutions as directed under Thin-layer Chromatogra-
phy <2.03>. Spot 10 uL each of the sample solution and
standard solution on a plate, prepared with silica gel for
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thin-layer chromatography and dilute sodium hydroxide TS.
Develop the plate with a mixture of chloroform and metha-
nol (4:1) to a distance of about 10 cm, and air-dry the plate.
Spray evenly 4-dimethylaminobenzaldehyde TS on the plate:
the spots obtained from the sample solution and the stand-
ard solution show a red-purple color and the same Rf value,
and any spot from the sample solution other than that cor-
responding to the spot from the standard solution does not
appear.

Loss on drying <2.4/> Not more than 2.0% (0.2 g, silica
gel, 4 hours).

Assay Weigh accurately about 10 mg each of Ergometrine
Maleate and Ergometrine Maleate RS, previously dried in a
desiccator (silica gel) for 4 hours, dissolve in water to make
exactly 250 mL, and use these solutions as the sample solu-
tion and the standard solution, respectively. Pipet 2 mL of
each solution into a separate brown glass-stoppered tube. To
each tube add 4 mL of 4-dimethylaminobenzaldehyde-iron
(III) chloride TS, exactly measured, while cooling in an ice
bath, then warm at 45°C for 10 minutes. Allow to stand at
room temperature for 20 minutes, and perform the test with
these solutions as directed under Ultraviolet-visible Spectro-
photometry <2.24>, using a solution, prepared with 2 mL of
water in the same manner, as the blank. Determine the ab-
sorbances, Ay and Ag, of the subsequent solutions of the
sample solution and the standard solution at 550 nm, respec-
tively.

Amount (mg) of C19H23N302.C4H404
= Ms X AT/AS

Ms: Amount (mg) of Ergometrine Maleate RS

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Ergometrine Maleate Injection
TITdAMY VLA CBEESR

Ergometrine Maleate Injection is an aqueous solu-
tion for injection.

It contains not less than 90.0% and not more than
110.0% of the labeled amount of ergometrine maleate
(C19H23N302.C4H404: 441 48)

Method of preparation Prepare as directed under Injec-
tions, with Ergometrine Maleate.

Description Ergometrine Maleate Injection is a clear, col-
orless to pale yellow liquid.
pH: 2.7-3.5

Identification (1) Measure a volume of Ergometrine
Maleate Injection, equivalent to 3 mg of Ergometrine Male-
ate according to the labeled amount, if necessary, dilute with
water or evaporate on a water bath to make 15 mL, and use
this solution as the sample solution. The sample solution
shows a blue fluorescence.

(2) To 1 mL of the sample solution obtained in (1) add 1
mL of ammonia TS, and extract with 20 mL of diethyl ether.
To the diethyl ether extract add 1 mL of dilute sulfuric acid,
shake, and warm to remove diethyl ether in a water bath.
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Cool, to the residue obtained add 2 mL of 4-dimethylamino-
benzaldehyde-iron (III) chloride TS, and allow to stand for 5
to 10 minutes: a deep blue color develops.

(3) To 5 mL of the sample solution obtained in (1) add 1
drop of potassium permanganate TS: a red color disappears
immediately.

Bacterial endotoxins <4.0/> Less than 1500 EU/mg.
Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> It meets the require-
ment.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Transfer an exactly measured volume of Ergome-
trine Maleate Injection, equivalent to about 2 mg of ergome-
trine maleate (C;oH,3N;0,.C4H,0,4), and add sodium chlo-
ride in a ratio of 0.3 g to 1 mL of the solution. To this
mixture add 20 mL of diethyl ether and 2 mL of ammonia
TS, shake, and extract. Further, extract with three 15-mL
portions of diethyl ether, combine all the extracts, add 5 g of
anhydrous sodium sulfate, filter through a pledget of absor-
bent cotton, and wash with three 5-mL portions of diethyl
ether. Add the washings to the filtrate, shake with 5 mL of
dilute sulfuric acid, evaporate the diethyl ether by warming
in a current of nitrogen, to the remaining solution add water
to make exactly 50 mL, and use this solution as the sample
solution. Separately, weigh accurately about 2 mg of Ergo-
metrine Maleate RS, previously dried in a desiccator (silica
gel) for 4 hours, add water to make exactly 50 mL, and use
this solution as the standard solution. Transfer 2 mL each of
the sample solution and standard solution, accurately meas-
ured, to separate glass-stoppered test tubes, and proceed as
directed in the Assay under Ergometrine Maleate.

Amount (mg) of ergometrine maleate (C,oH,3N30,.C,H4Oy)
= Ms X AT/AS

Ms: Amount (mg) of Ergometrine Maleate RS

Containers and storage Containers—Hermetic containers,
and colored containers may be used.
Storage—Light-resistant, and in a cold place.

Ergometrine Maleate Tablets
TATAMY LA BRIRSE

Ergometrine Maleate Tablets contain not less than
90.0% and not more than 110.0% of the labeled
amount of ergometrine maleate (C;9H,3N30,.C,H,O4:
441.48).

Method of preparation Prepare as directed under Tablets,
with Ergometrine Maleate.

Identification To a quantity of powdered Ergometrine
Maleate Tablets, equivalent to 3 mg of Ergometrine Maleate
according to the labeled amount, add 15 mL of warm water,
shake, and filter: the filtrate shows a blue fluorescence. Pro-
ceed with this solution as directed in the Identification (2)
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and (3) under Ergometrine Maleate.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

Transfer 1 tablet of Ergometrine Maleate Tablets to a
brown glass-stoppered centrifuge tube, and add a solution of
L-tartaric acid (1 in 100) to make exactly V'mL so that
each mL contains about 40ug of ergometrine maleate
(CyH»;3N30,.C,H,Oy). Stopper the tube, shake for 30
minutes vigorously, centrifuge, and use the supernatant
liquid as the sample solution. Separately, weigh accurately
about 4 mg of Ergometrine Maleate RS, previously dried in a
desiccator (silica gel) for 4 hours, dissolve in water to make
exactly 100 mL, and use this solution as the standard solu-
tion. Pipet 4 mL each of the sample solution and standard
solution into separate brown glass-stoppered test tubes, add
exactly 8 mL each of 4-dimethylaminobenzaldehyde-iron
(III) chloride TS while cooling in an ice bath, after shaking,
and allow to stand for 1 hour at ordinary temperature. Per-
form the test with these solutions as directed under Ultravio-
let-visible Spectrophotometry <2.24>, using a solution, pre-
pared with 4 mL of water in the same manner, as the blank.
Determine the absorbances, At and Ag, of the subsequent
solutions of the sample solution and the standard solution at
550 nm, respectively.

Amount (mg) of ergometrine maleate (C,oH,3N;0,.C,H,0,)
= Ms X AT/AS X V/100

Ms: Amount (mg) of Ergometrine Maleate RS

Assay Weigh accurately, and powder not less the 20 Ergo-
metrine Maleate Tablets. Weigh accurately a portion of the
powder, equivalent to about 2 mg of ergometrine maleate
(Ci19H3N;0,.C4,H,0,), transfer to a glass filter (G4), add 10
mL of a solution of L-tartaric acid (1 in 100), and filter with
thorough shaking. Repeat the procedures 3 times, combine
the filtrates, add a solution of L-tartaric acid (1 in 100) to
make exactly 50 mL, and use this solution as the sample so-
lution. Separately, weigh accurately about 2 mg of Ergome-
trine Maleate RS, previously dried in a desiccator (silica gel)
for 4 hours, dissolve in a solution of L-tartaric acid (1 in 100)
to make exactly 50 mL, and use this solution as the standard
solution. Pipet 2 mL each of the sample solution and stand-
ard solution, and proceed as directed in the Assay under
Ergometrine Maleate.

Amount (mg) of ergometrine maleate (C,oH,;N;0,.C,H,O,)
= Ms X AT/AS

Ms: Amount (mg) of Ergometrine Maleate RS

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.
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Ergotamine Tartrate
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(C33H;35N;505),.C4HO4: 1313.41
(5'S)-5"-Benzyl-12’-hydroxy-2’-methylergotaman-3",6",18-
trione hemitartrate

[379-79-3]

N
H
o]
N\CH
y CHs OH

Ergotamine Tartrate contains not less than 98.0%
of (C;33H35N505),.C4HgOg, calculated on the dried
basis.

Description Ergotamine Tartrate occurs as colorless crys-
tals, or a white to pale yellowish white or grayish white, crys-
talline powder.

It is slightly soluble in water and in ethanol (95).

Melting point: about 180°C (with decomposition).

Identification (1) Dissolve 1 mg of Ergotamine Tartrate
in 10 mL of a mixture of acetic acid (100) and ethyl acetate
(1:1). To 0.5 mL of this solution add slowly 0.5 mL of sulfu-
ric acid, with shaking in cold water, and allow to stand: a
purple color develops. To this solution add 0.1 mL of diluted
iron (III) chloride TS (1 in 12): the color of the solution
changes to blue to blue-purple.

(2) Dissolve 1 mg of Ergotamine Tartrate in 5 mL of a
solution of L-tartaric acid (1 in 100). To 1 mL of this solu-
tion add 2 mL of 4-dimethylaminobenzaldehyde-iron (III)
chloride TS, and shake: a blue color develops.

Optical rotation <2.49> Ergotamine base [o]¥: —155-
—165°. Dissolve 0.35 g of Ergotamine Tartrate in 25 mL of
a solution of L-tartaric acid (1 in 100), add 0.5 g of sodium
hydrogen carbonate, shake gently and sufficiently, and ex-
tract with four 10-mL portions of ethanol-free chloroform.
Filter the extracts successively through a small filter paper,
moistened with ethanol-free chloroform, into a 50-mL volu-
metric flask. Allow the flask to stand in a water bath at 20°C
for 10 minutes, and determine the optical rotation in a
100-mm cell. Separately, pipet 25 mL of this solution,
evaporate to dryness under reduced pressure at a tempera-
ture not higher than 45°C, dissolve the residue in 25 mL of
acetic acid (100), and titrate <2.50> with 0.05 mol/L perchlo-
ric acid VS (indicator: 1 drop of crystal violet TS). Perform
a blank determination, and make any necessary correction.
Calculate the specific rotation of the ergotamine base from
the consumed volume of 0.05 mol/L perchloric acid VS and
the optical rotation.

Each mL of 0.05 mol/L perchloric acid VS
= 29.08 mg of C33H35N505

Purity Related substances—Conduct this procedure with-
out exposure to daylight, using light-resistant vessels. To 40
mg of Ergotamine Tartrate add 10 mL of a solution of L-
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tartaric acid in diluted methanol (1 in 2) (1 in 1000), dissolve
with thorough shaking, and use this solution as the sample
solution. Pipet 1 mL of the sample solution, add a solution
of L-tartaric acid in diluted methanol (1 in 2) (1 in 1000) to
make exactly 50 mL, and use this solution as the standard
solution. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Spot 10 uL each
of the sample solution and standard solution on a plate of
silica gel for thin-layer chromatography. Develop the plate
with a mixture of chloroform and methanol (9:1) to a dis-
tance of about 10 cm, and air-dry the plate. Spray evenly 4-
dimethylaminobenzaldehyde TS on the plate: the spots other
than the principal spot from the sample solution are not
more intense than the spot from the standard solution.

Loss on drying <2.4/> Not more than 5.0% (0.1 g, in vacu-
um, 60°C, 4 hours).

Assay Weigh accurately about 0.2 g of Ergotamine Tar-
trate, dissolve in 15 mL of a mixture of acetic acid (100) and
acetic anhydride (50:3), and titrate <2.50> with 0.05 mol/L
perchloric acid VS (indicator: 1 drop of crystal violet TS).
Perform a blank determination, and make any necessary
correction.

Each mL of 0.05 mol/L perchloric acid VS
= 32.84 mg of (C33H35N5O5)2.C4H605

Containers and storage Containers—Tight containers.
Storage—Light-resistant, and almost well-filled, or under
nitrogen atmosphere, and not exceeding 5°C.

Erythromycin

TyZANAT

C37HgNO3: 733.93
(2R,3S,4S8,5R,6R,8R,10R,11R,12S,13R)-
5-(3,4,6-Trideoxy-3-dimethylamino-f£-D-xylo-
hexopyranosyloxy)-3-(2,6-dideoxy-3-C-methyl-3-O-
methyl-o-L-ribo-hexopyranosyloxy)-6,11,12-
trihydroxy-2,4,6,8,10,12-hexamethyl-9-oxopentadecan-
13-olide

[114-07-8]

Erythromycin is a macrolide substance having anti-
bacterial activity produced by the growth of Saccharo-
polyspora erythraea.

It contains not less than 930 ug (potency) and not
more than 1020 ug (potency) per mg, calculated on
the anhydrous basis. The potency of Erythromycin
is expressed as mass (potency) of erythromycin
(C37He7NOy3).
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Description Erythromycin occurs as a white to light yellow-
ish white powder.

It is very soluble in N, N-dimethylformamide, freely solu-
ble in methanol and in ethanol (95), and very slightly soluble
in water.

Identification (1) Determine the infrared absorption spec-
trum of Erythromycin as directed in the potassium bromide
disk method under Infrared Spectrophotometry <2.25>, and
compare the spectrum with the Reference Spectrum or the
spectrum of Erythromycin RS: both spectra exhibit similar
intensities of absorption at the same wave numbers.

(2) Dissolve 10 mg each of Erythromycin and Erythro-
mycin RS in 1 mL of methanol, and use these solutions as
the sample solution and standard solution. Perform the test
with these solutions as directed under Thin-layer Chroma-
tography <2.03>. Spot 5 uL each of the sample solution and
standard solution on a plate of silica gel for thin-layer chro-
matography. Develop the plate with a mixture of methanol
and ammonia solution (28) (50:1) to a distance of about 10
cm, and air-dry the plate. Spray evenly 4-methoxybenzalde-
hyde-sulfuric acid TS on the plate, and heat at 100°C for 15
minutes: the principal spot from the sample solution and the
spot from the standard solution are dark purple in color, and
their Rf values are the same.

Optical rotation <2.49> [o]¥: —71 - —78° (1 g calculated
on the anhydrous basis, ethanol (95), 50 mL, 100 mm).

Purity (1) Heavy metals </.07>—Proceed with 1.0 g of
Erythromycin according to Method 4, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

(2) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Erythromycin according to Method 5 using hydrochloric
acid instead of diluted hydrochloric acid (1 in 2), and per-
form the test (not more than 2 ppm).

(3) Related substances—Dissolve 40 mg of Erythromycin
in 2 mL of methanol, add a mixture of phosphate buffer so-
lution, pH 7.0 and methanol (15:1) to make exactly 10 mL,
and use this solution as the sample solution. Separately, dis-
solve 16 mg of Erythromycin RS in 2 mL of methanol, add a
mixture of phosphate buffer solution, pH 7.0 and methanol
(15:1) to make exactly 10 mL, and use this solution as the
standard stock solution. Dissolve 5 mg each of erythromycin
B and erythromycin C in 2 mL of methanol, add exactly 2
mL of the standard stock solution, add a mixture of phos-
phate buffer solution, pH 7.0 and methanol (15:1) to make
exactly 25 mL, and use this solution as the standard solution.
Perform the test with exactly 100 4L each of the sample solu-
tion and standard solution as directed under Liquid Chroma-
tography <2.0I> according to the following conditions, and
determine each peak area by the automatic integration
method: the peak areas of erythromycin B and erythromycin
C from the sample solution are not larger than those of
erythromycin B and erythromycin C from the standard solu-
tion, respectively, and each area of the peaks other than
erythromycin, erythromycin B and erythromycin C is not
larger than the area of the peak of erythromycin from the
standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 215 nm).

Column: A stainless steel column 4.6 mm in inside diame-
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ter and 25 cm in length, packed with styrene-divinylbenzene
copolymer for liquid chromatography (8 um in particle di-
ameter).

Column temperature: A constant temperature of about
70°C.

Mobile phase: Dissolve 3.5 g of dipotassium hydrogen
phosphate in water to make 100 mL, and adjust the pH to
9.0 with diluted phosphoric acid (1 in 10). To 50 mL of this
solution add 190 mL of #-butanol, 30 mL of acetonitrile and
water to make 1000 mL.

Flow rate: Adjust the flow rate so that the retention time
of erythromycin is about 20 minutes.

Time span of measurement: About 4 times as long as the
retention time of erythromycin beginning after the solvent
peak.

System suitability—

System performance: Dissolve 2 mg of N-demethylery-
thromycin in 10 mL of the standard solution. When the
procedure is run with 100 uL of this solution under the
above operating conditions, N-demethylerythromycin,
erythromycin C, erythromycin and erythromycin B are
eluted in this order, with the resolution between the peaks of
N-demethylerythromycin and erythromycin C being not less
than 0.8, and with the resolution between the peaks of N-
demethylerythromycin and erythromycin being not less than
5.5.

System repeatability: When the test is repeated 3 times
with 100 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of erythromycin is not more than 3.0%.

Water <2.48> Not more than 10.0% (0.2 g, volumetric
titration, direct titration).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Perform the test according to the Cylinder-plate
method as directed under Microbial Assay for Antibiotics
<4.02> according to the following conditions.

(i) Test organism—Staphylococcus aureus ATCC 6538 P

(i) Culture medium—Use the medium i in 3) Medium
for other organisms under (1) Agar media for seed and base
layer. Adjust the pH of the medium so that it will be 7.8 to
8.0 after sterilization.

(iii) Standard solutions—Weigh accurately an amount of
Erythromycin RS, equivalent to about 25 mg (potency),
dissolve in 25 mL of methanol, add 0.1 mol/L phosphate
buffer solution, pH 8.0 to make exactly 100 mL, and use this
solution as the standard stock solution. Keep the standard
stock solution at 5°C or below, and use within 7 days. Take
exactly a suitable amount of the standard stock solution
before use, add 0.1 mol/L phosphate buffer solution, pH
8.0 to make solutions so that each mL contains 20 ug (po-
tency) and 5 ug (potency), and use these solutions as the high
concentration standard solution and the low concentration
standard solution, respectively.

(iv) Sample solutions—Weigh accurately an amount of
Erythromycin, equivalent to about 25 mg (potency), dissolve
in 25 mL of methanol, and add 0.1 mol/L phosphate buffer
solution, pH 8.0 to make exactly 100 mL. Take exactly a
suitable amount of this solution, add 0.1 mol/L phosphate
buffer solution, pH 8.0 to make solutions so that each mL
contains 20 ug (potency) and 5 ug (potency), and use these
solutions as the high concentration sample solution and the
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low concentration sample solution, respectively.

Containers and storage Containers—Well-closed contain-
ers.

Erythromycin Enteric-Coated
Tablets

TYZROVA LIRS

Erythromycin Enteric-Coated Tablets contain not
less than 90.0% and not more than 110.0% of the
labeled amount of erythromycin (C3;;HgNOy3: 733.93).

Method of preparation Prepare as directed under Tablets,
with Erythromycin.

Identification To a quantity of powdered Erythromycin
Enteric-Coated Tablets, equivalent to 10 mg (potency) of
Erythromycin according to the labeled amount, add 1 mL of
methanol, shake well, filter, and use the filtrate as the sam-
ple solution. Separately, dissolve 10 mg of Erythromycin RS
in 1 mL of methanol, and use this solution as the standard
solution. Then, proceed as directed in the Identification (2)
under Erythromycin.

Loss on drying <2.4/> Not more than 10.0% (0.2 ¢g, in
vacuum not exceeding 0.67 kPa, 60°C, 3 hours).

Uniformity of dosage units <6.02> It meets the requirement
of the Mass variation test.

Disintegration <6.09> It meets the requirement. For the test
with 2nd fluid for disintegration test, use the disk.

Assay Perform the test according to the Cylinder-plate
method as directed under Microbial Assay for Antibiotics
<4.02> according to the following conditions.

(i) Test organism, culture medium, and standard solu-
tions—Proceed as directed in the Assay under Erythromy-
cin.

(ii) Sample solutions—Weigh accurately the mass of not
less than 20 Erythromycin Enteric-Coated Tablets, and pul-
verize into a powder. Weigh accurately a portion of the pow-
der, equivalent to about 25 mg (potency) of Erythromycin,
add 25 mL of methanol, shake vigorously, add 0.1 mol/L
phosphate buffer solution, pH 8.0, to make exactly 100 mL,
and filter. Take exactly an appropriate volume of the fil-
trate, add 0.1 mol/L phosphate buffer solution, pH 8.0, to
prepare solutions containing 20 ug (potency) and 5 ug (po-
tency) per mL, and use these solutions as the high and the
low concentration sample solutions, respectively.

Containers and storage Containers—Well-closed contain-
ers.
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Erythromycin Ethylsuccinate

TYZROXALCIFIANIBIITIL

C43H75N016: 862.05
(2R,3S,4S,5R,6R,8R,10R,11R,12S,13R)-
5-[3,4,6-Trideoxy-2-O-(3-ethoxycarbonylpropanoyl)-
3-dimethylamino-f-D-xylo-hexopyranosyloxy]-3-(2,6-
dideoxy-3-C-methyl-3-O-methyl-a-L-ribo-
hexopyranosyloxy)-6,11,12-trihydroxy-2,4,6,8,10,12-
hexamethyl-9-oxopentadecan-13-olide

[41342-53-4]

Erythromycin Ethylsuccinate is a derivative of
erythromycin.

It contains not less than 780 ug (potency) and not
more than 900 ug (potency) per mg, calculated on the
anhydrous basis. The potency of Erythromycin Ethyl-
succinate is expressed as mass (potency) of erythromy-
cin (C37H67N013: 73393)

Description Erythromycin Ethylsuccinate occurs as a white
powder.

It is freely soluble in methanol and in acetone, soluble in
ethanol (95), and practically insoluble in water.

Identification (1) Dissolve 3 mg of Erythromycin Ethyl-
succinate in 2 mL of acetone, and add 2 mL of hydrochloric
acid: an orange color develops and is immediately changed
to red to deep purple.

(2) Determine the infrared absorption spectrum of
Erythromycin Ethylsuccinate, previously dried in a desicca-
tor (reduced pressure, silica gel) for 24 hours, as directed in
the potassium bromide disk method under Infrared Spectro-
photometry <2.25>, and compare the spectrum with the Ref-
erence Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

Water <2.48> Not more than 5.0% (0.5 g, volumetric titra-
tion, direct titration).

Assay Perform the test according to the Cylinder-plate
method as directed under Microbial Assay for Antibiotics
<4.02> according to the following conditions.

(i) Test organism—Staphylococcus aureus ATCC 6538 P

(ii)) Culture medium—Use the medium i in 3) Medium
for other organisms under (1) Agar media for seed and base
layer. Adjust the pH of the medium so that it will be 7.8 to
8.0 after sterilization.

(iii) Standard solutions—Weigh accurately an amount of
Erythromycin RS equivalent to about 50 mg (potency), dis-
solve in 50 mL of methanol, add 0.1 mol/L phosphate
buffer solution, pH 8.0 to make exactly 100 mL, and use this
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solution as the standard stock solution. Keep the standard
stock solution at 5°C or below and use within 7 days. Take
exactly a suitable amount of the standard stock solution
before use, add 0.1 mol/L phosphate buffer solution, pH
8.0 to make solutions so that each mL contains 20 ug (po-
tency) and 5 ug (potency), and use these solutions as the high
concentration standard solution and the low concentration
standard solution, respectively.

(iv) Sample solutions—Weigh accurately an amount of
Erythromycin Ethylsuccinate equivalent to about 50 mg
(potency), dissolve in 50 mL of methanol, and add 0.1
mol/L phosphate buffer solution, pH 8.0 to make exactly
100 mL. Take exactly a suitable amount of the solution, add
0.1 mol/L phosphate buffer solution, pH 8.0 to make solu-
tions so that each mL contains 20 ug (potency) and 5 ug
(potency), and use these solutions as the high concentration
sample solution and the low concentration sample solution,
respectively.

Containers and storage Containers—Tight containers.

Erythromycin Lactobionate
T)RAXAL T MET U BRIE

C37H67N013.C12H22012: 1092.22
(2R,35,4S,5R,6R,8R,10R,11R,12S,13R)-5-(3,4,6-
Trideoxy-3-dimethylamino-f-D-xylo-hexopyranosyloxy)-3-
(2,6-dideoxy-3-C-methyl-3-O-methyl-a-L-ribo-
hexopyranosyloxy)-6,11,12-trihydroxy-2,4,6,8,10,12-
hexamethyl-9-oxopentadecan-13-olide mono(4-O--
D-galactopyranosyl-D-gluconate)

[3847-29-8]

Erythromycin Lactobionate is the lactobionate of
erythromycin.

It contains not less than 590 ug (potency) and not
more than 700 ug (potency) per mg, calculated on the
anhydrous basis. The potency of Erythromycin Lac-
tobionate is expressed as mass (potency) of erythromy-
cin (C3;HgNOq3: 733.93).

Description Erythromycin Lactobionate occurs as a white
powder.

It is freely soluble in water, in methanol and in ethanol
(99.5), and very slightly soluble in acetone.

Identification (1) To 3 mg of Erythromycin Lactobionate
add 2 mL of acetone, and add 2 mL of hydrochloric acid: an
orange color is produced, and it changes immediately to red
to deep purple.

(2) Transfer about 0.3 g of Erythromycin Lactobionate
to a separator, add 15 mL of ammonia TS and 15 mL of
chloroform, shake, and take the separated aqueous layer.
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Wash the aqueous layer with three 15-mL portions of chlo-
roform, and evaporate the aqueous liquid on a water bath to
dryness. Dissolve the residue in 10 mL of a mixture of meth-
anol and water (3:2), and use this solution as the sample so-
lution. Separately, dissolve 0.10 g of lactobionic acid in 10
mL of a mixture of methanol and water (3:2), and use this
solution as the standard solution. Perform the test with these
solutions as directed under Thin-layer Chromatography
<2.03>. Spot 10 uL each of the sample solution and standard
solution on a plate of silica gel for thin-layer chromato-
graph. Develop the plate with the upper layer obtained from
a mixture of water, 1-butanol and acetic acid (100) (3:3:1) to
a distance of about 10cm, and air-dry the plate. Spray
evenly dilute sulfuric acid, and heat at 105°C for 20 minutes:
the principal spot obtained from the sample solution shows a
deep brown and the Rf value which are the same as those of
the principal spot from the standard solution.

pH <2.54> The pH of a solution obtained by dissolving
0.5 g of Erythromycin Lactobionate in 10 mL of water is be-
tween 5.0 and 7.5.

Water <2.48> Not more than 5.0% (0.5 g, volumetric titra-
tion, direct titration).

Assay Perform the test according to the Cylinder-plate
method as directed under Microbial Assay for Antibiotics
<4.02> according to the following conditions.

(i) Test organism—Staphylococcus aureus ATCC 6538 P

(ii) Culture medium—Use the medium i in 3) Medium
for other organisms under (1) Agar media for seed and base
layer. Adjust the pH of the medium so that it will be 7.8 to
8.0 after sterilization.

(iii) Standard solutions—Weigh accurately an amount of
Erythromycin RS, equivalent to about 50 mg (potency),
dissolve in 50 mL of methanol, add 0.1 mol/L phosphate
buffer solution, pH 8.0 to make exactly 100 mL, and use this
solution as the standard stock solution. Keep the standard
stock solution at not exceeding 5°C and use within 7 days.
Take exactly a suitable amount of the standard stock solu-
tion before use, add 0.1 mol/L phosphate buffer solution,
pH 8.0 to make solutions so that each mL contains 20 ug
(potency) and 5 ug (potency), and use these solutions as the
high concentration standard solution and the low concentra-
tion standard solution, respectively.

(iv) Sample solutions—Weigh accurately an amount of
Erythromycin Lactobionate, equivalent to about 50 mg (po-
tency), dissolve in 50 mL of methanol, and add 0.1 mol/L
phosphate buffer solution, pH 8.0 to make exactly 100 mL.
Take exactly a suitable amount of this solution, add 0.1
mol/L phosphate buffer solution, pH 8.0 to make solutions
so that each mL contains 20 ug (potency) and 5 ug (potency),
and use these solutions as the high concentration sample so-
lution and the low concentration sample solution, respec-
tively.

Containers and storage Containers—Tight containers.
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Erythromycin Stearate

ITYZROAXRALLRTT) LB

COzH

* HiC

C37Hg7NO5.C3H360,: 1018.40
(2R,3S,4S,5R,6R,8R,10R,11R,12S,13R)-5-
(3,4,6-Trideoxy-3-dimethylamino-f-D-xylo-
hexopyranosyloxy)-3-(2,6-dideoxy-3-C-methyl-3-O-
methyl-a-L-ribo-hexopyranosyloxy)-6,11,12-
trihydroxy-2,4,6,8,10,12-hexamethyl-9-oxopentadecan-13-
olide monostearate

[643-22-1]

Erythromycin Stearate is the stearate of erythromy-
cin.

It contains not less than 600 ug (potency) and not
more than 720 ug (potency) per mg, calculated on the
anhydrous basis. The potency of Erythromycin
Stearate is expressed as mass (potency) of erythromy-
cin (C3;HgNOq3: 733.93).

Description Erythromycin Stearate occurs as a white pow-
der.

It is freely soluble in ethanol (95) and in acetone, soluble
in methanol, and practically insoluble in water.

Identification (1) Dissolve 3 mg of Erythromycin Stearate
in 2 mL of acetone, and add 2 mL of hydrochloric acid: an
orange color develops and is immediately changed to red to
deep purple.

(2) Determine the infrared absorption spectrum of
Erythromycin Stearate, previously dried in a desiccator
(reduced pressure, silica gel) for 24 hours, as directed in the
potassium bromide disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

Water <2.48> Not more than 5.0% (0.5 g, volumetric titra-
tion, direct titration).

Assay Perform the test according to the Cylinder-plate
method as directed under Microbial Assay for Antibiotics
<4.02> according to the following conditions.

(i) Test organism—Staphylococcus aureus ATCC 6538 P

(ii) Culture medium—Use the medium i in 3) Medium
for other organisms under (1) Agar media for seed and base
layer. Adjust the pH of the medium so that it will be 7.8 to
8.0 after sterilization.

(iii) Standard solutions—Weigh accurately an amount of
Erythromycin RS equivalent to about 50 mg (potency), dis-
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solve in 50 mL of methanol, add 0.1 mol/L phosphate
buffer solution, pH 8.0 to make exactly 100 mL, and use this
solution as the standard stock solution. Keep the standard
stock solution at 5°C or below and use within 7 days. Take
exactly a suitable amount of the standard stock solution
before use, add 0.1 mol/L phosphate buffer solution, pH
8.0 to make solutions so that each mL contains 20 ug (po-
tency) and 5 ug (potency), and use these solutions as the high
concentration standard solution and the low concentration
standard solution, respectively.

(iv) Sample solutions—Weigh accurately an amount of
Erythromycin Stearate equivalent to about 50 mg (potency),
dissolve in 50 mL of methanol, and add 0.1 mol/L phos-
phate buffer solution, pH 8.0 to make exactly 100 mL. Take
exactly a suitable amount of the solution, add 0.1 mol/L
phosphate buffer solution, pH 8.0 to make solutions so that
each mL contains 20 ug (potency) and 5 ug (potency), and
use these solutions as the high concentration sample solution
and the low concentration sample solution, respectively.

Containers and storage Containers—Tight containers.

Estazolam

IXFI T4

C16H11C1N4: 294.74
8-Chloro-6-phenyl-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepine
[29975-16-4]

Estazolam, when dried, contains not less than
985% of C16H11C1N4.

Description Estazolam occurs as white to pale yellowish
white crystals or crystalline powder. It is odorless, and has a
bitter taste.

It is soluble in methanol and in acetic anhydride, sparingly
soluble in ethanol (95), and practically insoluble in water and
in diethyl ether.

Identification (1) Dissolve 0.01 g of Estazolam in 3 mL of
sulfuric acid: the solution shows a yellow-green fluorescence
under ultraviolet light (main wavelength: 365 nm).

(2) Determine the absorption spectrum of a solution of
Estazolam in 1 mol/L hydrochloric acid TS (1 in 100,000) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(3) Perform the test with Estazolam as directed under
Flame Coloration Test (2) <1.04>: a green color appears.

Melting point <2.60> 229 -233°C

Purity (1) Clarity and color of solution—Dissolve 0.10 g
of Estazolam in 10 mL of ethanol (95): the solution is clear
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and colorless.

(2) Chloride <1.03>—Dissolve 1.0 g of Estazolam in 10
mL of ethanol (95) by heating, add 40 mL of water, cool
with shaking in ice water, allow to stand to attain ordinary
temperature, and filter. To 30 mL of the filtrate add 6 mL of
dilute nitric acid and water to make 50 mL, and perform the
test using this solution as the test solution. Prepare the con-
trol solution with 0.25 mL of 0.01 mol/L hydrochloric acid
VS and 6 mL of ethanol (95) (not more than 0.015%).

(3) Heavy metals <1.07>—Proceed with 1.0 g of Estazol-
am according to Method 2, and perform the test. Prepare the
control solution with 2.0 mL of Standard Lead Solution (not
more than 20 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Estazolam according to Method 3, and perform the test
(not more than 2 ppm).

(5) Related substances—Dissolve 0.20 g of Estazolam in
10 mL of methanol, and use this solution as the sample solu-
tion. Pipet 1 mL of the sample solution, add methanol to
make exactly 200 mL, and use this solution as the standard
solution. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Spot 10 uL each
of the sample solution and standard solution on a plate of
silica gel with fluorescent indicator for thin-layer chromatog-
raphy. Develop the plate with a mixture of hexane, chlo-
roform and methanol (5:3:1) to a distance of about 10 cm,
and air-dry the plate. Examine the plate under ultraviolet
light (main wavelength: 254 nm): the spots other than the
principal spot from the sample solution are not more intense
than the principal spot from the standard solution.

Loss on drying <2.41> Not more than 1.0% (1g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (2 g).

Assay Weigh accurately about 0.25 g of Estazolam, previ-
ously dried, dissolve in 100 mL of acetic anhydride, and
titrate <2.50> with 0.1 mol/L perchloric acid VS (potentio-
metric titration), until the solution changes to the second
equivalence point. Perform a blank determination, and
make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 14.74 mg of C16H11C1N4

Containers and storage Containers—Well-closed contain-
ers.
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Estradiol Benzoate

IRNFICA—IINLRBEHBIATI

i
@/U\o
C25H2803: 376.49

Estra-1,3,5(10)-triene-3,1745-diol 3-benzoate
[50-50-0]

Hi OH

Estradiol Benzoate, when dried, contains not less
than 97.0% of C25H2803.

Description Estradiol Benzoate occurs as a white, crystal-
line powder. It is odorless.

It is sparingly soluble in acetone, slightly soluble in metha-
nol, in ethanol (95) and in diethyl ether, and practically in-
soluble in water.

Identification (1) To 2 mg of Estradiol Benzoate add 2
mL of sulfuric acid: a yellowish green color with a blue
fluorescence is produced, and the color of the solution
changes to light orange on the careful addition of 2 mL of
water.

(2) Determine the infrared absorption spectrum of Estra-
diol Benzoate, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum or the spectrum of dried Estradiol Benzoate RS: both
spectra exhibit similar intensities of absorption at the same
wave numbers.

Optical rotation <2.49> [o]¥:
0.1 g, acetone, 10 mL, 100 mm).

191 - 198°C

+54 - +58° (after drying,

Melting point <2.60>

Purity (1) 3,170-Estradiol—Dissolve 5.0mg each of
Estradiol Benzoate and Estradiol Benzoate RS in acetone to
make exactly 100 mL, and use these solutions as the sample
solution and the standard solution, respectively. Place
exactly 2 mL each of the sample solution and standard solu-
tion in separate glass-stoppered test tube, add boiling stones,
evaporate the acetone by heating in a water bath, and dry the
residue in a desiccator (in vacuum, phosphorus (V) oxide)
for 1 hour. Add 1.0 mL of dilute iron-phenol TS to each test
tube. Stopper the test tubes loosely, heat for 30 seconds in a
water bath, shake in a water bath for several seconds, and
heat for 2 minutes. Cool the solutions in ice for 2 minutes,
add 4.0 mL of diluted sulfuric acid (7 in 20), and mix well:
the solution obtained from the sample solution has no more
color than that from the standard solution.

(2) Related substances—Dissolve 40 mg of Estradiol
Benzoate in 2 mL of acetone, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add
acetone to make exactly 100 mL, and use this solution as the
standard solution. Perform the test with these solutions as
directed under Thin-layer Chromatography <2.03>. Spot 10
uL each of the sample solution and standard solution on a
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plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of chlo-
roform and diethylamine (19:1) to a distance of about 15 cm,
and air-dry the plate. Examine under ultraviolet light (main
wavelength: 254 nm): the spots other than the principal spot
from the sample solution are not more intense than the spot
from the standard solution.

Loss on drying <2.4/> Not more than 0.5% (0.5 g, in vacu-
um, phosphorus (V) oxide, 4 hours).

Residue on ignition <2.44> Not more than 0.2% (0.1 g).

Assay Weigh accurately about 10 mg each of Estradiol
Benzoate and Estradiol Benzoate RS, previously dried, and
dissolve each in methanol to make exactly 20 mL. Pipet 5
mL each of these solutions, add 5 mL of the internal stand-
ard solution, then add methanol to make 20 mL, and use
these solutions as the sample solution and the standard solu-
tion, respectively. Perform the test with 5 uL. of the sample
solution and standard solution as directed under Liquid
Chromatography <2.01> according to the following condi-
tions, and calculate the ratios, Qr and Qs, of the peak area
of estradiol benzoate to that of the internal standard.

Amount (mg) of C25H2803 = MS X QT/QS
Ms: Amount (mg) of Estradiol Benzoate RS

Internal standard solution—A solution of progesterone in
methanol (13 in 80,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 230 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: A mixture of acetonitrile and water (7:3).

Flow rate: Adjust the flow rate so that the retention time
of estradiol benzoate is about 10 minutes.

System suitability—

System performance: When the procedure is run with 5 uLL
of the standard solution under the above operating condi-
tions, the internal standard and estradiol benzoate are eluted
in this order with the resolution between these peaks being
not less than 9.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratios of
the peak area of estradiol benzoate to that of the internal
standard is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Estradiol Benzoate Injection

IRPTPA-NRBERI AT IVESRRK

Estradiol Benzoate Injection is an oily solution for
injection.

It contains not less than 90.0% and not more than
110.0% of the labeled amount of estradiol benzoate
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(C25H28031 37649)

Method of preparation Prepare as directed under Injec-
tions, with Estradiol Benzoate.

Description Estradiol Benzoate Injection is a clear, oily liq-
uid.

Identification To a volume of Estradiol Benzoate Injec-
tion, equivalent to 1 mg of Estradiol Benzoate according to
the labeled amount, add chloroform to make 5 mL, and use
this solution as the sample solution. Separately dissolve 1 mg
of Estradiol Benzoate RS in 5 mL of chloroform, and use
this solution as the standard solution. Perform the test with
these solutions as directed under Thin-layer Chromatogra-
phy <2.03>. Spot 50 uL each of the sample solution and
standard solution on a plate of silica gel with fluorescent
indicator for thin-layer chromatography. Develop the plate
with dichloromethane to a distance of about 15 cm, and air-
dry the plate. Then develop the plate with a mixture of chlo-
roform and methanol (99:1) to a distance of about 15 cm,
and air-dry the plate. Examine under ultraviolet light (main
wavelength: 254 nm): the principal spot obtained from the
sample solution and the spot obtained from the standard
solution show the same Rf value.

Extractable volume <6.05> It meets the requirement.

Assay Transfer an exactly measured volume of Estradiol
Benzoate Injection, equivalent to about 10 mg of estradiol
benzoate (C,5sH,303), to a separator, add 30 mL of hexane
saturated with diluted methanol (9 in 10), and extract with
five 15-mL portions of dilute methanol (9 in 10) saturated
with hexane. Filter the extract through a filter paper washed
with 10 mL of diluted methanol (9 in 10), to the filtrate add
methanol to make exactly 200 mL, and use this solution as
the sample solution. Separately, weigh accurately about 25
mg of Estradiol Benzoate RS, previously dried in a desicca-
tor (in vacuum, phosphorus (V) oxide) for 4 hours, and dis-
solve in methanol to make exactly 100 mL. Pipet 10 mL of
this solution, add methanol to make exactly 50 mL, and use
this solution as the standard solution. Transfer 2 mL each of
the sample solution and standard solution, exactly meas-
ured, to light-resistant 20-mL volumetric flasks, and evapo-
rate to dryness on a water bath with the aid of a current of
air. Dissolve the residue in 1 mL of methanol, add 10 mL of
boric acid-methanol buffer solution, shake, and boil under a
reflux condenser for 30 minutes. Cool, add 5 mL of boric
acid-methanol buffer solution, shake, and cool with ice. To
each solution add 2 mL of ice-cold diazo TS quickly, shake
vigorously, add 2 mL of sodium hydroxide TS, then add
water to make 20 mL, and filter after shaking. Discard the
first 3 mL of the filtrate, and perform the test with the subse-
quent filtrate as directed under Ultraviolet-visible Spectro-
photometry <2.24> using a solution, prepared with 2 mL of
methanol in the same manner, as the blank. Determine the
absorbances, Ar and Ag, of the subsequent solutions ob-
tained from the sample solution and standard solution in a
4-cm cell at 490 nm, respectively.

Amount (mg) of estradiol benzoate (C,sH»303)
= Ms X AT/AS X 2/5

Ms: Amount (mg) of Estradiol Benzoate RS

Containers and storage Containers—Hermetic containers.
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Estradiol Benzoate Injection
(Aqueous Suspension)

IZNT A —NRAFRIZTIAESEE IR

Estradiol Benzoate Injection (Aqueous Suspension)
is an aqueous suspension for injection.

It contains not less than 90.0% and not more than
110.0% of the labeled amount of estradiol benzoate
(C25H2803: 37649)

Method of preparation Prepare as directed under Injec-
tion, with Estradiol Benzoate.

Description Estradiol Benzoate Injection (Aqueous Sus-
pension) produces a white turbidity on shaking.

Identification Extract a volume of Estradiol Benzoate In-
jection (Aqueous Suspension), equivalent to 1 mg of Estra-
diol Benzoate according to the labeled amount, with 5 mL of
chloroform, and use this extract as the sample solution.
Separately, dissolve 1 mg of Estradiol Benzoate RS in 5 mL
of chloroform, and use this solution as the standard solu-
tion. Perform the test with these solutions as directed under
Thin-layer Chromatography <2.03>. Spot 50 uL each of the
sample solution and standard solution on a plate of silica gel
with fluorescent indicator for thin-layer chromatography.
Develop the plate with a mixture of chloroform and metha-
nol (99:1) to a distance of about 15 cm, and air-dry the plate.
Examine under ultraviolet light (main wavelength: 254 nm):
the principal spot obtained from the sample solution and the
spot obtained from the standard solution show the same Rf
value.

Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: easily detectable foreign matters are not ob-
served.

Sterility <4.06> Perform the test according to the Direct in-
oculation method: it meets the requirement.

Assay Measure exactly a volume of well-mixed Estradiol
Benzoate Injection (Aqueous Suspension), equivalent to
about 2 mg of estradiol benzoate (C,sH,303), dissolve the
crystals with an appropriate quantity of methanol, and add
methanol to make exactly 20 mL. Pipet 10 mL of this solu-
tion, add exactly 10 mL of the internal standard solution,
add methanol to make 100 mL, and use this solution as the
sample solution. Separately, weigh accurately about 10 mg
of Estradiol Benzoate RS, previously dried in desiccator
(reduced pressure, phosphorus (V) oxide) for 4 hours, and
dissolve in methanol to make exactly 100 mL. Pipet 10 mL
of this solution, add exactly 10 mL of the internal standard
solution and methanol to make 100 mL, and use this solu-
tion as the standard solution. Proceed with these solutions as
directed in the Assay under Estradiol Benzoate.

Amount (mg) of estradiol benzoate (C,sH»03)
= Ms X Qr/Qs X 1/5

Ms: Amount (mg) of Estradiol Benzoate RS

Internal standard solution—A solution of progesterone in
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methanol (13 in 100,000).

Containers and storage Containers—Hermetic containers.

Estriol
IXM)A—L

HO'

C13H2403: 288.38
Estra-1,3,5(10)-triene-3,16a,178-triol
[50-27-1]

Estriol, when dried, contains not less than 97.0%
and not more than 102.0% of C;sH,,05.

Description Estriol occurs as a white, crystalline powder. It
is odorless.

It is sparingly soluble in methanol, slightly soluble in
ethanol (95) and in 1,4-dioxane, and practically insoluble in
water and in diethyl ether.

Identification (1) Dissolve 0.01 g of Estriol in 100 mL of
ethanol (95) by warming, and use this solution as the sample
solution. Evaporate 1 mL of the sample solution on a water
bath to dryness, add 5 mL of a solution of sodium p-phenol-
sulfonate in diluted phosphoric acid (1 in 50), heat at 150°C
for 10 minutes, and cool: a red-purple color develops.

(2) Determine the absorption spectrum of the sample
solution obtained in (1) as directed under Ultraviolet-visible
Spectrophotometry <2.24>, and compare the spectrum with
the Reference Spectrum or the spectrum of a solution of
Estriol RS prepared in the same manner as the sample solu-
tion: both spectra exhibit similar intensities of absorption at
the same wavelengths.

(3) Determine the infrared absorption spectrum of
Estriol, previously dried, as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum or
the spectrum of previously dried Estriol RS: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

Optical rotation <2.49> [a]¥: +54 - +62° (after drying,
40 mg, 1,4-dioxane, 10 mL, 100 mm).

Melting point <2.60> 281 -286°C

Purity (1) Heavy metals </.07>—Proceed with 1.0 g of
Estriol according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 20 ppm).

(2) Related substances—Dissolve 40 mg of Estriol in 10
mL of ethanol (95) by warming, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add
ethanol (95) to make exactly 100 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot 5
uL each of the sample solution and standard solution on a
plate of silica gel for thin-layer chromatography. Develop
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the plate with a mixture of chloroform, methanol, acetone
and acetic acid (100) (18:1:1:1) to a distance of about 15 cm,
and air-dry the plate. Spray evenly diluted sulfuric acid (1 in
2) on the plate, and heat at 105°C for 15 minutes: the spots
other than the principal spot from the sample solution are
not more intense than the spot from the standard solution.

Loss on drying <2.41> Not more than 0.5% (0.5 g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (0.5 g).

Assay Weigh accurately about 25 mg each of Estriol and
Estriol RS, previously dried, and dissolve each in methanol
to make exactly 50 mL. Pipet 10 mL each of these solutions,
add exactly 5mL of the internal standard solution, add
methanol to make 100 mL, and use these solutions as the
sample solution and the standard solution, respectively. Per-
form the test with 10 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and calculate
the ratios, Ot and Qs, of the peak area of estriol to that of
the internal standard, respectively.

Amount (mg) of C18H24O3 = Ms X QT/QS
Ms: Amount (mg) of Estriol RS

Internal standard solution—A solution of methyl benzoate
for estriol limit test in methanol (1 in 1000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 280 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of water and methanol (51:49).

Flow rate: Adjust the flow rate so that the retention time
of estriol is about 10 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, estriol and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 8.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of estriol to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.

Estriol Injection
(Aqueous Suspension)

T X YA —ILKHERRR SR

Estriol Injection (Aqueous Suspension) is an aque-
ous suspension for injection.

It contains not less than 90.0% and not more than
110.0% of the labeled amount of estriol (C;gH,Os:
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288.38).

Method of preparation Prepare as directed under Injec-
tions, with Estriol.

Description Shake Estriol Injection (Aqueous Suspension):
a white turbidity is produced.

Identification (1) Shake well, take a volume of Estriol In-
jection (Aqueous Suspension), equivalent to 2 mg of Estriol
according to the labeled amount, add ethanol (95) to make
20 mL, and use this solution as the sample solution. Proceed
with the sample solution as directed in the Identification (1)
under Estriol.

(2) Determine the absorption spectrum of the sample so-
lution obrtained in (1) as directed under Ultraviolet-visible
Spectrophotometry <2.24>: it exhibits a maximum between
279 nm and 283 nm.

Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: easily detectable foreign matters are not ob-
served.

Sterility <4.06> Perform the test according to the Direct in-
oculation method: it meets the requirement.

Assay Shake well, pipet a volume of Estriol Injection
(Aqueous Suspension), equivalent to about 5 mg of estriol
(C3H»403), and dissolve in methanol to make exactly 20 mL.
Pipet 4 mL of this solution, add exactly 5 mL of the internal
standard solution, then add methanol to make 50 mL, and
use this solution as the sample solution. Separately, weigh
accurately about 25 mg of Estriol RS, previously dried at 105
°C for 3 hours, and dissolve in methanol to make exactly 100
mL. Pipet 4 mL of this solution, add exactly 5 mL of the in-
ternal standard solution, then add methanol to make 50 mL,
and use this solution as the standard solution. Proceed as di-
rected in the Assay under Estriol.

Amount (mg) of estriol (C;sH»03)
= Ms X QT/QS X 1/5
Ms: Amount (mg) of Estriol RS

Internal standard solution—A solution of methyl benzoate
for estriol limit test in ethanol (95) (1 in 5000).

Containers and storage Containers—Hermetic containers.

Estriol Tablets
TZYA—ILER

Estriol Tablets contain not less than 90.0% and not
more than 110.0% of the labeled amount of estriol
(C13H24O3: 28838)

Method of preparation Prepare as directed under Tablets,
with Estriol.

Identification (1) Weigh a portion of powdered Estriol
Tablets, equivalent to 2 mg of Estriol according to the
labeled amount, add ethanol (95) to make 20 mL, shake for
10 minutes, centrifuge, and use the supernatant liquid as the
sample solution. Proceed with the sample solution as di-
rected in the Identification (1) under Estriol.
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(2) Determine the absorption spectrum of the sample so-
lution obtained in (1) as directed under Ultraviolet-visible
Spectrophotometry <2.24>: it exhibits a maximum between
279 nm and 283 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Estriol Tablets add exactly 5 mL of water,
disperse the fine particles with ultrasonic wave, add exactly
15 mL of methanol, and shake for 15 minutes. Centrifuge
this solution for 10 minutes, pipet a definite amount of the
supernatant liquid, and add methanol to make exactly a
definite amount of solution so that each ml of the solution
contains about 5 ug of estriol (C;3H»:03). Pipet 5 mL of this
solution, add exactly 1 mL of the internal standard solution,
and use this solution as the sample solution. Proceed with 20
uL of the sample solution as directed in the Assay under
Estriol. Use a solution of methyl benzoate in methanol (1 in
40,000) as the internal standard solution. Calculate the mean
value from each ratio of peak areas of 10 samples: the sam-
ples conform to the requirements if the deviation (%) of the
mean value and each ratio of peak areas is within 15%. If
the deviation (%) exceeds 15%, and 1 sample shows devia-
tion within 25%, repeat the test with 20 samples. Calculate
the deviation (%) of the mean value from each ratio of peak
areas of the 30 samples used in the 2 tests and each ratio of
peak areas: the samples conform to the requirements if the
deviation exceeds 15%, not more than 1 sample shows devia-
tion within 25%, and no sample shows deviation exceeding
25%.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 30 minutes of Estriol Tablets is not less than 80%.

Start the test with 1 tablet of Estriol Tablets, withdraw not
less than 20 mL of the medium at the specified minute after
starting the test, and filter through a membrane filter with a
pore size not exceeding 0.8 um. Discard the first 10 mL of
the filtrate, pipet V' mL of the subsequent filtrate, add water
to make exactly ¥’ mL so that each mL contains about 0.1
ug of estriol (C;sH»,03) according to the labeled amount,
and use this solution as the sample solution. Separately,
weigh accurately about 10 mg of Estriol RS, previously dried
at 105°C for 3 hours, dissolve in methanol to make exactly
100 mL, then pipet 5 mL of this solution, and add water to
make exactly 100 mL. Pipet 2 mL of this solution, add water
to make exactly 100 mL, and use this solution as the stand-
ard solution. Perform the test with exactly 100 uL each of
the sample solution and standard solution as directed under
Liquid chromatography <2.0I> according to the following
conditions, and determine the peak areas, Ar and Ag, of
estriol.

Dissolution rate (%) with respect to the labeled amount
of estriol (C13H2403)
= Mg X A1/As X V'/V X 1/C %X 9/10

Ms: Amount (mg) of Estriol RS
C: Labeled amount (mg) of estriol (C;sH,4,03) in 1 tablet

Operating conditions—
Proceed as directed in the operating conditions in the
Assay under Estriol.
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System suitability—
Proceed as directed in the system suitability in the Assay
under Estriol.

Assay Weigh accurately and powder not less than 20
Estriol Tablets. Weigh accurately a portion of the powder,
equivalent to about 1 mg of estriol (C;sH,403), add exactly 5
mL of water, disperse the fine particles with ultrasonic wave,
shake with 25 mL of methanol for 10 minutes, centrifuge,
and take the supernatant liquid. Add 25 mL of methanol,
repeat the above procedure twice, combine the supernatant
liquid, add exactly 5 mL of the internal standard solution,
then add methanol to make 100 mL, and use this solution as
the sample solution. Separately, weigh accurately about 25
mg of Estriol RS, previously dried at 105°C for 3 hours, and
dissolve in methanol to make exactly 100 mL. Pipet 4 mL of
this solution, add exactly 5 mL of the internal standard solu-
tion, then add methanol to make 100 mL, and use this solu-
tion as the standard solution. Proceed with 20 L each of the
sample solution and standard solution as directed in the
Assay under Estriol.

Amount (mg) of estriol (C;sH»,03)
= MS X QT/QS X 1/25

Ms: Amount (mg) of Estriol RS

Internal standard solution—A solution of methyl benzoate
for estriol limit test in methanol (1 in 5000).

Containers and storage Containers—Tight containers.

Etacrynic Acid

o) COzH
CH, ~ 2
HaC
Cl
(o] Cl

C13H12C1204: 303.14
[2,3-Dichloro-4-(2-ethylacryloyl)phenoxy]acetic acid
[58-54-8]

IS B

Etacrynic Acid, when dried, contains not less than
98.0% of C13H12C1204.

Description Etacrynic Acid occurs as a white, crystalline
powder. It is odorless, and has a slightly bitter taste.

It is very soluble in methanol, freely soluble in ethanol
(95), in acetic acid (100) and in diethyl ether, and very
slightly soluble in water.

Identification (1) Dissolve 0.2 g of Etacrynic Acid in 10
mL of acetic acid (100), and to 5 mL of this solution add 0.1
mL of bromine TS: the color of the test solution disappears.
To the remaining 5 mL of the solution add 0.1 mL of potas-
sium permanganate TS: the color of the test solution changes
to light orange immediately.

(2) To 0.01 g of Etacrynic Acid add 1 mL of sodium hy-
droxide TS, and heat in a water bath for 3 minutes. After
cooling, add 1 mL of chlomotropic acid TS, and heat in a
water bath for 10 minutes: a deep purple color develops.

(3) Determine the absorption spectrum of a solution of
Etacrynic Acid in methanol (1 in 20,000) as directed under
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Ultraviolet-visible Spectrophotometry <2.24>, and compare
the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave-
lengths.

(4) Perform the test with Etacrynic Acid as directed
under Flame Coloration Test (2) <1.04>: a green color ap-
pears.

Melting point <2.60> 121 - 125°C

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Etacrynic Acid in 10 mL of methanol: the solution is clear
and colorless.

(2) Heavy metals </.07>—Proceed with 1.0 g of Eta-
crynic Acid according to Method 4, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

(3) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Etacrynic Acid according to Method 3, and perform the
test. Add 10 mL of a solution of magnesium nitrate hexahy-
drate in ethanol (95) (1 in 50), then add 1.5 mL of hydrogen
peroxide (30), and fire to burn (not more than 2 ppm).

(4) Related substances—Dissolve 0.20g of Etacrynic
Acid in 10 mL of ethanol (95), and use this solution as the
sample solution. Pipet 3 mL of the sample solution, add
ethanol (95) to make exactly 200 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot
10 4L each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of chlo-
roform, ethyl acetate and acetic acid (100) (6:5:2) to a dis-
tance of about 15 cm, and air-dry the plate. Examine under
ultraviolet light (main wavelength: 254 nm): the spots other
than the principal spot from the sample solution are not
more intense than the spot from the standard solution.

Loss on drying <2.4/> Not more than 0.25% (1 g, in vacu-
um, 60°C, 2 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.1 g of Etacrynic Acid, pre-
viously dried, place in an iodine bottle, dissolve in 20 mL of
acetic acid (100), and add exactly 20 mL of 0.05 mol/L bro-
mine VS. To this solution add 3 mL of hydrochloric acid,
stopper tightly at once, shake, and allow to stand in a dark
place for 60 minutes. Add carefully 50 mL of water and 15
mL of potassium iodide TS, stopper tightly at once, shake
well, and titrate <2.50> the liberated iodine with 0.1 mol/L
sodium thiosulfate VS (indicator: 1 mL of starch TS). Per-
form a blank determination.

Each mL of 0.05 mol/L bromine VS
= 15.16 mg of C13H12C1204

Containers and storage Containers—Well-closed contain-
ers.
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Etacrynic Acid Tablets
I57) BksR

Etacrynic Acid Tablets contain not less than 90.0%
and not more than 110.0% of the labeled amount of
etacrynic acid (C;3H;,Cl1,0,4: 303.14).

Method of preparation Prepare as directed under Tablets,
with Etacrynic Acid.

Identification (1) Weigh a quantity of powdered Eta-
crynic Acid Tablets, equivalent to 0.3 g of Etacrynic Acid
according to the labeled amount, add 25 mL of 0.1 mol/L
hydrochloric acid TS, and extract with 50mL of
Dichloromethane. Filter the dichloromethane extract, and
evaporate the filtrate on a water bath to dryness. Proceed
with the residue as directed in the Identification (1), (2) and
(4) under Etacrynic Acid.

(2) Prepare a solution of the residue obtained in (1),
equivalent to a solution of Etacrynic Acid in methanol (1 in
20,000), and determine the absorption spectrum as directed
under Ultraviolet-visible Spectrophotometry <2.24>: it ex-
hibits a maximum between 268 nm and 272 nm.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 45 minutes of Etacrynic Acid Tablets is not less than 70%.

Start the test with 1 tablet of Etacrynic Acid Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.8 um. Discard the first
10 mL of the filtrate, pipet ¥ mL of the subsequent filtrate,
add water to make exactly ¥’ mL so that each mL contains
about 28 ug of etacrynic acid (C;3H;,Cl,0,4) according to the
labeled amount, and use this solution as the sample solution.
Separately, weigh accurately about 55 mg of etacrynic acid
for assay, previously dried in vacuum at 60°C for 2 hours,
dissolve in 10 mL of methanol, and add water to make
exactly 100 mL. Pipet 5 mL of this solution, add water to
make exactly 100 mL, and use this solution as the standard
solution. Determine the absorbances, At and Ag, at 277 nm
of the sample solution and standard solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>, using
water as the blank.

Dissolution rate (%) with respect to the labeled amount
of etacrynic acid (C3H;,Cl,0,)
= Mg X Ap/Ag X V'/V X 1/C X 45

Ms: Amount (mg) of etacrynic acid for assay
C: Labeled amount (mg) of etacrynic acid (C;3H;,Cl,0,4)
in 1 tablet

Assay Weigh accurately and powder not less than 20
Etacrynic Acid Tablets. Weigh accurately a portion of
the powder, equivalent to about 0.1g of etacrynic
acid (C;3H,Cl,0,), add 25 mL of 0.1 mol/L hydrochloric
acid TS, and extract with three 30-mL portions of dichloro-
methane. Filter the dichloromethane extracts through a
pledget of absorbent cotton into an iodine bottle. Wash the
pledget of absorbent cotton with a small amount of
dichloromethane, and combine the washing with the
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extracts. Evaporate this solution on a water bath to dryness
in a current of air, to the residue add 20 mL of acetic acid
(100), and proceed as directed in the Assay under Etacrynic
Acid.

Each mL of 0.05 mol/L bromine VS
= 15.16 mg of C13H12C1204

Containers and storage Containers—Well-closed contain-
ers.

Ethambutol Hydrochloride
Iy 7 b — LR

OH

W)
H
HQC/YN\/\H>\/0H3 « 2HCI
H l

OH

C10H24N202.2HC1: 277.23
2,2’-(Ethylenediimino)bis[(2S)-butan-1-ol] dihydrochloride
[1070-11-7]

Ethambutol Hydrochloride, when dried, contains
not less than 98.5% of C,;,H,4N,0,.2HCI.

Description Ethambutol Hydrochloride occurs as white
crystals or crystalline powder. It is odorless, and has a bitter
taste.

It is very soluble in water, soluble in methanol and in
ethanol (95), and practically insoluble in diethyl ether.

The pH of a solution of Ethambutol Hydrochloride (1 in
20) is between 3.4 and 4.0.

Identification (1) To 10 mL of a solution of Ethambutol
Hydrochloride (1 in 100) add 0.5 mL of copper (II) sulfate
TS and 2 mL of sodium hydroxide TS: a deep blue color is
produced.

(2) Dissolve 0.1 g of Ethambutol Hydrochloride in 40
mL of water, add 20 mL of 2,4,6-trinitrophenol TS, and
allow to stand for 1 hour. Collect the precipitate, wash with
50 mL of water, and dry at 105°C for 2 hours: the precipi-
tate melts <2.60> between 193°C and 197°C.

(3) A solution of Ethambutol Hydrochloride (1 in 30)
responds to the Qualitative Tests <1.09> for chloride.

Optical rotation <2.49> [o]¥: +5.5- +6.1° (after drying,
5 g, water, 50 mL, 200 mm).

Melting point <2.60> 200 - 204°C

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Ethambutol Hydrochloride in 10 mL of water: the solu-
tion is clear and colorless.

(2) Heavy metals <I1.07>—Proceed with 2.0 g Etham-
butol Hydrochloride according to Method 1, and perform
the test. Prepare the control solution with 2.0 mL of Stand-
ard Lead Solution (not more than 10 ppm).

(3) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Ethambutol Hydrochloride according to Method 1, and
perform the test (not more than 2 ppm).

(4) 2-Aminobutanol—Dissolve 5.0 g of Ethambutol Hy-
drochloride in methanol to make exactly 100 mL, and use
this solution as the sample solution. Separately, dissolve
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0.05 g of 2-amino-1-butanol in methanol to make exactly 100
mL, and use this solution as the standard solution. Perform
the test with these solutions as directed under Thin-layer
Chromatography <2.03>. Spot 2 uL each of the sample solu-
tion and standard solution on a plate of silica gel for thin-
layer chromatography. Develop the plate with a mixture of
ethyl acetate, acetic acid (100), hydrochloric acid and water
(11:7:1:1) to a distance of about 10 cm, air-dry the plate, and
heat at 105°C for 5 minutes. Cool, spray evenly ninhydrin-
L-ascorbic acid TS upon the plate, air-dry the plate, and heat
at 105°C for 5 minutes: the spot from the sample solution,
corresponding to that from the standard solution, has no
more color than that from the standard solution.

Loss on drying <2.41> Not more than 0.5% (1 g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.2 g of Ethambutol Hydro-
chloride, previously dried, dissolve in 20 mL of water, and
add 1.8 mL of copper (II) sulfate TS. To the solution add 7
mL of sodium hydroxide TS with shaking, add water to
make exactly 50 mL, and centrifuge. Pipet 10 mL of the su-
pernatant liquid, add 10 mL of ammonia-ammonium chlo-
ride buffer solution, pH 10.0 and 100 mL of water, and
titrate <2.50> with 0.01 mol/L disodium dihydrogen ethyl-
enediamine tetraacetate VS until the color of the solution
changes from blue-purple through light red to light yellow
(indicator: 0.15 mL of Cu-PAN TS). Perform a blank deter-
mination, and make any necessary correction.

Each mL of 0.01 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
=2.772 mg of C10H24N202.2HC1

Containers and storage Containers—Tight containers.

Ethanol
Alcohol

5 /=)
HiC” “OH

C,HO: 46.07
Ethanol
[64-17-5]

This monograph is harmonized with the European Phar-
macopoeia and the U.S. Pharmacopeia. The parts of the text
that are not harmonized are marked with symbols (* ).

Ethanol contains not less than 95.1 vol% and not
more than 96.9 vol% (by specific gravity) of C,HsO at
15°C.

*Description Ethanol is a clear, colorless liquid.

It is miscible with water.

It is flammable and burns with a light blue flame on igni-
tion.

It is volatile. o

Identification Determine the infrared absorption spectrum
of Ethanol as directed in the liquid film method under In-
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frared Spectrophotometry <2.25>, and compare the spectrum
with the Reference Spectrum: both spectra exhibit similar in-
tensities of absorption at the same wave numbers.

Specific gravity <2.56> d13: 0.809 - 0.816

Purity (1) Clarity and color of solution—Ethanol is clear
and colorless. To 1.0 mL of Ethanol add water to make 20
mL, and allow to stand for 5 minutes: the resulting liquid is
clear. Control solution: water.

(2) Acidity or alkalinity—To 20 mL of Ethanol add 20
mL of freshly boiled and cooled water and 0.1 mL of a solu-
tion prepared by addition of 7.0 mL of ethanol (95) and 2.0
mL of water to 1.0 mL of phenolphthalein TS : no color de-
velops. Add 1.0 mL of 0.01 mol/L sodium hydroxide VS to
this solution: a light red color develops.

(3) Volatile impurities—Pipet 500 mL of Ethanol, add
150 uL of 4-methylpentan-2-ol, and use this solution as the
sample solution. Separately, to 100 uL of anhydrous metha-
nol add Ethanol to make exactly 50 mL. Pipet 5 mL of this
solution, add Ethanol to make exactly 50 mL, and use this
solution as the standard solution (1). Separately, to exactly
50 uLL each of anhydrous methanol and acetaldehyde add
Ethanol to make exactly 50 mL. To exactly 100 4L of this so-
lution add Ethanol to make exactly 10 mL, and use this solu-
tion as the standard solution (2). Separately, to exactly 150
uL of acetal add Ethanol to make exactly 50 mL. To exactly
100 uL of this solution add Ethanol to make exactly 10 mL,
and use this solution as the standard solution (3). Separately,
to exactly 100 uL of benzene add Ethanol to make exactly
100 mL. To exactly 100 4L of this solution add Ethanol to
make exactly 50 mL, and use this solution as the standard
solution (4). Perform the test with exactly 1 uL each of
Ethanol, the sample solution and standard solutions (1), (2),
(3) and (4) as directed under Gas Chromatography <2.02> ac-
cording to the following conditions, and determine the peak
areas of acetaldehyde, Ag, benzene, Bg and acetal, Cg ob-
tained with Ethanol, and the peak area of methanol with the
standard solution (1), the peak area of acetaldehyde, At with
the standard solution (2), the peak area of acetal, Cr with
the standard solution (3) and the peak area of benzene, Br:
the peak area of methanol is not larger than 1/2 times the
peak area of methanol with the standard solution (1). When
calculate the amounts of the volatile impurities by the fol-
lowing equation, the total amount of acetaldehyde and
acetal is not more than 10 vol ppm as acetaldehyde, and the
amount of benzene is not more than 2 vol ppm. The total
area of the peaks other than the peak mentioned above and
the peak having the area not more than 3% that of 4-methyl-
pentan-2-ol is not larger than the peak area of 4-methylpen-
tan-2-ol.

Total amount (vol ppm) of acetaldehyde and acetal
= (10 X Ag)/(Ar — Ag) + 30 X Cg)/(Cr — Cg)

Amount (vol ppm) of benzene = 2Bg/(Bt — Bg)

If necessary, identify the peak of benzene by using a differ-
ent stationary liquid phase and suitable chromatographic
conditions.

Operating conditions—

Detector: A hydrogen flame-ionization detector.

Column: A fused silica tube 0.32 mm in inside diameter
and 30m in length, coated with 6% cyanopropyl phenyl-
94%dimethyl silicone polymer for gas chromatography in
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1.8 um thickness.

Column temperature: Inject at a constant temperature of
about 40°C, maintain the temperature for 12 minutes, then
rise up to 240°C at the rate of 10°C per minute, and
maintain at a constant temperature of about 240°C for 10
minutes.

Carrier gas: Helium.

Flow rate: 35 cm per minute.

Split ratio: 1: 20.

System suitability—

System performance: When the procedure is run with 1 uL
of the standard solution (2) under the above operating condi-
tions, acetaldehyde and methanol are eluted in this order
with the resolution between these peaks being not less than
1.5.

(4) Other impurities (absorbance)—Perform the test with
Ethanol as directed under Ultraviolet-visible Spectropho-
tometry <2.24>: the absorbances at 240 nm, between 250 nm
and 260 nm and between 270 nm and 340 nm are not more
than 0.40, 0.30, and 0.10, respectively. The absorption spec-
trum determined in a 5-cm cell using water as a blank shows
a flat absorption curve between 235 nm and 340 nm.

(5) Residue on evaporation—Evaporate 100 mL of
Ethanol, exactly measured, in a tared dish on a water bath,
and dry for 1 hour at 105°C: the mass of the residue does
not exceed 2.5 mg.

Containers and storage *Containers—Tight containers.
Storage—Without exposure to light.

Anhydrous Ethanol
Dehydrated Alcohol
|mAkITY /-

HaC” “OH

CzHGO: 46.07
Ethanol
[64-17-5]

This monograph is harmonized with the European Phar-
macopoeia and the U.S. Pharmacopeia. The parts of the text
that are not harmonized are marked with symbols (* ).

Anhydrous Ethanol contains not less than 99.5
vol% (by specific gravity) of C,H¢O at 15°C.

*Description Anhydrous Ethanol is a clear,
liquid.

It is miscible with water.

It is flammable and burns with a light blue flame on igni-
tion.

It is volatile.

Boiling point: 78 - 79°C,

colorless

Identification Determine the infrared absorption spectrum
of Anhydrous Ethanol as directed in the liquid film method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wave numbers.

Specific gravity <2.56> d13: 0.794 - 0.797
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Purity (1) Clarity and color of solution—Anhydrouse
Ethanol is clear and colorless. To 1.0 mL of Anhydrous
Ethanol add water to make 20 mL, and allow to stand for 5
minutes: the resulting liquid is clear. Control solution: water

(2) Acidity or alkalinity—To 20mL of Anhydrous
Ethanol add 20 mL of freshly boiled and cooled water and
0.1 mL of a solution obtained by addition of 7.0 mL of
ethanol (95) and 2.0 mL of water to 1.0 mL of phenolphthal-
ein TS: no color develops. Add 1.0 mL of 0.01 mol/L so-
dium hydroxide VS to this solution: a light red color de-
velops.

(3) Volatile impurities—Pipet 500 mL of Anhydrous
Ethanol, add 150 uL of 4-methylpentan-2-ol, and use this so-
lution as the sample solution. Separately, to 100 uL of anhy-
drous methanol add Anhydrous Ethanol to make exactly 50
mL. Pipet 5 mL of this solution, add Anhydrous Ethanol to
make exactly 50 mL, and use this solution as the standard
solution (1). Separately, to exactly 50 uL each of anhydrous
methanol and acetaldehyde add Anhydrous Ethanol to make
exactly S0 mL. To exactly 100 uL of this solution add Anhy-
drous Ethanol to make exactly 10 mL, and use this solution
as the standard solution (2). Separately, to exactly 150 uL of
acetal add Anhydrous Ethanol to make exactly 50 mL. To
exactly 100 uL of this solution add Anhydrous Ethanol to
make exactly 10 mL, and use this solution as the standard
solution (3). Separately, to exactly 100 uL. of benzene add
Anhydrous Ethanol to make exactly 100 mL. To exactly 100
uL of this solution add Anhydrous Ethanol to make exactly
50 mL, and use this solution as the standard solution (4).
Perform the test with exactly 1uL each of Anhydrous
Ethanol, the sample solution and standard solutions (1), (2),
(3) and (4) as directed under Gas Chromatography <2.02> ac-
cording to the following conditions, and determine the peak
areas of acetaldehyde, Ag, benzene, B; and acetal, Cg ob-
tained with Anhydrous Ethanol, and the peak area of metha-
nol with the standard solution (1), the peak area of acetalde-
hyde, At with the standard solution (2), the peak area of
acetal, Cy with the standard solution (3) and the peak area of
benzene, Br: the peak area of methanol is not larger than
1/2 times the peak area of methanol with the standard solu-
tion (1). When calculate the amounts of the volatile impuri-
ties by the following equation, the total amount of acetalde-
hyde and acetal is not more than 10 vol ppm as acetalde-
hyde, and the amount of benzene is not more than 2 vol
ppm. The total area of the peaks other than the peak men-
tioned above and the peak having the area not more than 3%
that of 4-methylpentan-2-ol is not larger than the peak area
of 4-methylpentan-2-ol.

Total amount (vol ppm) of acetaldehyde and acetal
= (10 X Ag)/(Ar — Ag) + 30 X Cg)/(Cr — Cg)

Amount (vol ppm) of benzene = 2Bg/(Bt — Bg)

If necessary, identify the peak of benzene by using a differ-
ent stationary liquid phase and suitable chromatographic
conditions.

Operating conditions—

Detector: A hydrogen flame-ionization detector.

Column: A fused silica tube 0.32 mm in inside diameter
and 30m in length, coated with 6% cyanopropyl phenyl-
94%dimethyl silicone polymer for gas chromatography in
1.8 um thickness.

Column temperature: Inject at a constant temperature of
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about 40°C, maintain the temperature for 12 minutes, then
rise up to 240°C at the rate of 10°C per minute, and main-
tain at a constant temperature of about 240°C for 10
minutes.

Carrier gas: Helium.

Flow rate: 35 cm per minute.

Split ratio: 1: 20.

System suitability—

System performance: When the procedure is run with 1 uL
of the standard solution (2) under the above operating condi-
tions, acetaldehyde and methanol are eluted in this order
with the resolution between these peaks being not less than
1.5.

(4) Other impurities (absorbance)—Perform the test with
Ethanol as directed under Ultraviolet-visible Spectropho-
tometry <2.24>: the absorbances at 240 nm, between 250 nm
and 260 nm and between 270 nm and 340 nm are not more
than 0.40, 0.30, and 0.10, respectively. The absorption spec-
trum determined in a 5-cm cell using water as a blank shows
a flat absorption curve between 235 nm and 340 nm.

(5) Residue on evaporation—Evaporate 100 mL of An-
hydrous Ethanol, exactly measured, in a tared dish on a
water bath, and dry for 1 hour at 105°C: the mass of the
residue does not exceed 2.5 mg.

Containers and storage *Containers—Tight containers. o
Storage—Without exposure to light.

Ethanol for Disinfection
Alcohol for Disinfection

HERITIY/ -

Ethanol for Disinfection contains not less than 76.9
vol% and not more than 81.4 vol% (by specific gravi-
ty) of ethanol (C,H¢O: 46.07) at 15°C.

Method of preparation

Ethanol
Purified Water or Purified
Water in Containers

830 mL

a sufficient quantity
1000 mL

To make
Prepare by mixing the above ingredients.

Description Ethanol for Disinfection is a colorless, clear
liquid.

It is miscible with water.

It burns with a light blue flame on ignition.

It is volatile.

Identification (1) To 1 mL of Ethanol for Disinfection
add 2 mL of iodine TS and 1 mL of sodium hydroxide TS,
and mix: light yellow precipitates appear.

(2) To 1 mL of Ethanol for Disinfection add 1 mL of
acetic acid (100) and 3 drops of sulfuric acid, and heat: the
odor of ethyl acetate is produced.

Specific gravity <2.56> d13: 0.860 - 0.873
Purity Proceed as directed in the Purity under Ethanol.

Containers and storage Containers—Tight containers.
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Storage—Light-resistant.

Ethenzamide

Ethoxybenzamide

111

ITF i3Ik

CgH“NOz: 165.19
2-Ethoxybenzamide
[938-73-8]

Ethenzamide, when dried, contains not less than
98.0% of C9H11N02.

Description Ethenzamide occurs as white crystals or crys-
talline powder.

It is soluble in methanol, in ethanol (95), and in acetone,
and practically insoluble in water.

It begins to sublime slightly at about 105°C.

Identification (1) Determine the absorption spectrum of a
solution of Ethenzamide in methanol (1 in 100,000) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum or
the spectrum of a solution of Ethenzamide RS prepared in
the same manner as the sample solution: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Ethenzamide, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum or the spectrum of Ethenzamide RS: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

Melting point <2.60> 131 -134°C

Purity (1) Chloride <1.03>—Dissolve 0.5g of Ethen-
zamide in 30 mL of acetone, add 6 mL of dilute nitric acid,
and dilute with water to make 50 mL. Perform the test using
this solution as the test solution. Prepare the control solution
as follows: to 0.7 mL of 0.01 mol/L hydrochloric acid VS
add 30 mL of acetone and 6 mL of dilute nitric acid, and
dilute with water to make 50 mL (not more than 0.050%).

(2) Sulfate <i1.14>—Dissolve 0.5 g of Ethenzamide in 30
mL of acetone, add 1 mL of dilute hydrochloric acid, and
dilute with water to 50 mL. Perform the test using this solu-
tion as the test solution. Prepare the control solution as
follows: to 0.50 mL of 0.005 mol/L sulfuric acid VS add 30
mL of acetone and 1 mL of dilute hydrochloric acid, and
dilute with water to 50 mL (not more than 0.048%).

(3) Heavy metals <1.07>—Proceed with 2.0 g of Ethen-
zamide according to Method 2, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 10 ppm).

(4) Arsenic </.11>—To 0.40 g of Ethenzamide add 0.3 g
of potassium nitrate and 0.5 g of anhydrous sodium carbon-
ate, mix thoroughly, ignite the mixture gradually, and cool.
Dissolve the residue in 10 mL of dilute sulfuric acid, and
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heat the solution until white fumes begin to evolve. After
cooling, add water carefully to make 5 mL, use this solution
as the test solution, and perform the test (not more than 5
ppm).

(5) Salicylamide—Dissolve 0.20 g of Ethenzamide in 15
mL of diluted ethanol (95) (2 in 3), and add 2 to 3 drops of
dilute iron (III) chloride TS: no purple color develops.

Loss on drying <2.41> Not more than 1.0% (1 g, silica gel,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 20 mg each of Ethenzamide
and Ethenzamide RS, previously dried, and dissolve each in
70 mL of ethanol (95) by warming, and after cooling, add
ethanol (95) to make exactly 100 mL. Pipet 5 mL each of
these solutions, add ethanol (95) to make exactly 50 mL, and
use these solutions as the sample solution and the standard
solution, respectively. Determine the absorbances, Ar and
Ag, of the sample solution and standard solution at 290 nm
as directed under Ultraviolet-visible Spectrophotometry
<2.24>, using ethanol (95) as the blank.

Amount (mg) of C9H11N02 = Ms X AT/AS
Ms: Amount (mg) of Ethenzamide RS

Containers and storage Containers—Well-closed contain-
ers.

Ether
-5
HsC~ ~07 TCHg

C4H1()O: 74.12
Diethyl ether
[60-29-7]

Ether contains not less than 96% and not more than
98% (by specific gravity) of C,H;,O.

It contains a small quantity of ethanol and water.

It cannot be used for anesthesia.

Description Ether is a colorless, clear, mobile liquid, hav-
ing a characteristic odor.

It is miscible with ethanol (95).

It is soluble in water.

It is highly volatile and flammable.

It is slowly oxidized by the action of air and light, with the
formation of peroxides.

Its vapor, when mixed with air and ignited, may explode
violently.

Boiling point: 35 - 37°C

Specific gravity <2.56> d3%: 0.718 - 0.721

Purity (1) Foreign odor—Place 10 mL of Ether in an
evaporating dish, and allow it to evaporate spontaneously to
a volume of about 1 mL: no foreign odor is perceptible.
Drop this residue onto a piece of clean, odorless filter paper
to evaporate the ether: no foreign odor is perceptible.

(2) Acidity—Place 10 mL of diluted ethanol (95) (4 in 5)
and 0.5mL of phenolphthalein TS in a 50-mL glass-

Official Monographs / Anesthetic Ether 805

stoppered flask, and add 0.2 mol/L sodium hydroxide drop-
wise to produce a red color which persists after shaking for
30 seconds. Add 25 mL of Ether, stopper the flask, shake
gently, and add 0.40 mL of 0.02 mol/L sodium hydroxide
VS with shaking: a red color develops.

(3) Aldehyde—Place 10 mL of Ether in a Nessler tube,
add 1 mL of potassium hydroxide TS, and allow the mixture
to stand for 2 hours, protecting from light, with occasional
shaking: no color is produced in the ether layer and the
aqueous layer.

(4) Peroxide—Place 10 mL of Ether in a Nessler tube,
add 1 mL of a freshly prepared solution of potassium iodide
(1 in 10), shake for 1 minute, then add 1 mL of starch TS,
and shake well: no color is produced in the ether layer and in
the aqueous layer.

(5) Residue on evaporation—Evaporate 140 mL of
Ether, and dry the residue at 105°C for 1 hour: the mass of
the residue does not more than 1.0 mg.

Containers and storage Containers—Tight containers.
Storage—Without fill up, light-resistant, remote from
fire, and not exceeding 25°C.

Anesthetic Ether
RE:ET—TI)

C4H1001 74.12
Diethyl ether
[60-29-7]

Anesthetic Ether contains not less than 96% and not
more than 98% (by specific gravity) of C4H;,O.

It contains small quantities of ethanol and water.
Suitable stabilizers may be added.

It is not to be used for anesthesia if it has been re-
moved from the original container for more than 24
hours.

Description Anesthetic Ether occurs as a colorless, clear,
mobile liquid, having a characteristic odor.

It is miscible with ethanol (95).

It is soluble in water.

It is highly volatile and flammable.

It is slowly oxidized by the action of air and light, with the
formation of peroxides.

Its vapor, when mixed with air and ignited, may explode
violently.

Boiling point: 35 - 37°C

Specific gravity <2.56> d%}: 0.718 - 0.721

Purity (1) Foreign odor—Place 10 mL of Anesthetic
Ether in an evaporating dish, and allow it to evaporate spon-
taneously to a volume of about 1 mL: no foreign odor is per-
ceptible. Drop this residue onto a piece of clean, odorless
filter paper to evaporate the ether: no foreign odor is percep-
tible.

(2) Acidity—Place 10 mL of diluted ethanol (95) (4 in 5)
and 0.5mL of phenolphthalein TS in a 50-mL glass-
stoppered flask, and add 0.2 mol/L sodium hydroxide drop-
wise to produce a red color which persists after shaking for
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30 seconds. Add 25 mL of Anesthetic Ether, stopper the
flask, shake gently, and add 0.40 mL of 0.02 mol/L sodium
hydroxide VS with shaking: a red color develops.

(3) Aldehyde—To 100 mL of water in a 200-mL glass-
stoppered flask add 10 mL of Anesthetic Ether and 1 mL of
a solution of sodium hydrogen sulfite (1 in 1000), stopper
tightly, shake vigorously for 10 seconds, and allow the mix-
ture to stand in a cool place for 30 minutes, protected from
light. Add 2 mL of starch TS, and add dropwise 0.01 mol/L
iodine VS until a pale blue color develops. Shake with about
2 g of sodium hydrogen carbonate to decolorize the solution,
and add 1 mL of diluted 0.01 mol/L iodine VS (9 in 40): a
blue color develops. Keep the temperature of the solution
below 18°C during the procedure.

(4) Peroxide—Place 10 mL of Anesthetic Ether in a
Nessler tube, add 1 mL of a freshly prepared solution of po-
tassium iodide (1 in 10), shake occasionally for 1 hour, pro-
tecting from light, then add 1 mL of starch TS, and shake
well: no color is produced and in the aqueous layer and in
the ether layer.

(5) Residue on evaporation—Evaporate 50mL of
Anesthetic Ether, and dry the residue at 105°C for 1 hour:
the mass of the residue is not more than 1.0 mg.

Containers and storage Containers—Tight containers.
Storage—Without fill up, light-resistant, remote from
fire, and not exceeding 25°C.

Ethinylestradiol

IFZIITRIZZHA—-IL

HO

C20H2402: 296.40
19-Nor-17a-pregna-1,3,5(10)-triene-20-yne-3,17-diol
[57-63-6]

Ethinylestradiol, when dried, contains not less than
980% of C20H2402.

Description Ethinylestradiol occurs as white to pale yellow
crystals or crystalline powder. It is odorless.

It is freely soluble in pyridine and in tetrahydrofuran,
soluble in ethanol (95) and in diethyl ether, and practically
insoluble in water.

It dissolves in sodium hydroxide TS.

Identification (1) Dissolve 2 mg of Ethinylestradiol in 1
mL of a mixture of ethanol (95) and sulfuric acid (1:1): a
purplish red color develops with a yellow-green fluorescence.
Add carefully 2 mL of water to this solution: the color of the
solution changes to red-purple.

(2) Transfer 0.02g of Ethinylestradiol to a glass-
stoppered test tube, dissolve in 10 mL of a solution of potas-
sium hydroxide (1 in 20), add 0.1 g of benzoyl chloride, and
shake. Collect the resulting precipitate, recrystallize from
methanol, and dry in a desiccator (in vacuum, phosphorus
(V) oxide): the precipitate melts <2.60> between 200°C and
202°C.
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Optical rotation <2.49> [a]®: —26- —31° (after drying,
0.1 g, pyridine, 25 mL, 100 mm).

Melting point <2.60> 180 - 186°C or 142 - 146°C

Purity Estrone—Dissolve 5 mg of Ethinylestradiol in 0.5
mL of ethanol (95), and add 0.05 g of 1,3-dinitrobenzene.
Add 0.5 mL of freshly prepared dilute potassium hydroxide-
ethanol TS, allow to stand in a dark place for 1 hour, and
add 10 mL of ethanol (95): the solution has no more color
than the following control solution.

Control solution: Proceed in the same manner as men-
tioned above, omitting Ethinylestradiol.

Loss on drying <2.4/> Not more than 0.5% (0.5 g, in vacu-
um, phosphorus (V) oxide, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (0.5 g).

Assay Weigh accurately about 0.2 g of Ethinylestradiol,
previously dried, and dissolve in 40 mL of tetrahydrofuran.
Add 10 mL of a solution of silver nitrate (1 in 20), and titrate
<2.50> with 0.1 mol/L sodium hydroxide VS (potentiometric
titration).

Each mL of 0.1 mol/L sodium hydroxide VS
= 29.64 mg of C2()H2402

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Ethinylestradiol Tablets

IFZLITRMTISH—ILER

Ethinylestradiol Tablets contain not less than 90.0%
and not more than 110.0% of the labeled amount of
ethinylestradiol (CyyH,40,: 296.40).

Method of preparation Prepare as directed under Tablets,
with Ethinylestradiol.

Identification (1) Evaporate to dryness 5 mL of the sam-
ple solution obtained in Assay, and add 2 mL of a mixture of
sulfuric acid and ethanol (95) (2:1) to the residue: a light red
color with a yellow fluorescence develops. To the solution
add carefully 4 mL of water: the color of the solution
changes to red-purple.

(2) Evaporate to dryness 10 mL of the sample solution
obtained in Assay, add 0.2 mL of acetic acid (31) and 2 mL
of phosphoric acid to the residue, and heat on a water bath
for 5 minutes: a red color with a yellow-green fluorescence
develops.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

Place 1 tablet of Ethinylestradiol Tablets in a separator,
add 10 mL of 2nd fluid for disintegration test, and shake
until the tablet is disintegrated. Add 10 mL of dilute sulfuric
acid and 20 mL of chloroform, shake vigorously for 5
minutes, and filter the chloroform layer into a conical flask
through filter paper on which 5 g of anhydrous sodium sul-
fate is placed. Extract the aqueous layer with two 20-mL
portions of chloroform, proceed with the extracts in the
same manner as before, and combine the filtrates with the
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previous one. Evaporate gently the combined filtrate on a
water bath with the aid of a current of nitrogen, dissolve the
residue in exactly 100 mL of methanol, and centrifuge, if
necessary. Pipet x mL of the supernatant liquid, add metha-
nol to make exactly 'mL of a solution containing about
0.04 ug of ethinylestradiol (CyH,4,0,) per mL, and use this
solution as the sample solution. Separately, weigh accurately
about 10 mg of Ethinylestradiol RS, previously dried in a
desiccator (in vacuum, phosphorus (V) oxide) for 4 hours,
dissolve in methanol, dilute to a volume containing about
0.04 ug of ethinylestradiol (CyH,,0,) per mL, and use this
solution as the standard solution. Pipet 4 mL each of sulfu-
ric acid-methanol TS into three glass-stoppered test tubes, T,
S and B, cool in ice, to each tube add exactly 1 mL each of
the sample solution, the standard solution and methanol,
shake immediately, and allow to stand in a water bath at
30°C for 40 minutes, then allow to stand in a water bath at
20°C for 5 minutes. Perform the test with these solutions as
directed under Fluorometry <2.22>. Determine the fluores-
cence intensities, Fr, Fg and Fp, of these solutions using the
fluorophotometer, at about 460 nm of the excitation and at
about 493 nm of the fluorescence.

Amount (mg) of ethinylestradiol (C,,H»40,)
= Mg X (Fy — Fg)/(Fs — Fg) X V/2500 X 1/x

Ms: Amount (mg) of Ethinylestradiol RS
Dissolution <6.10> Being specified separately.

Assay (i) Chromatographic tube: Pack a pledget of glass
wool in the bottom of a tube 25 mm in inside diameter and
300 mm in length, and place 5 g of anhydrous sodium sulfate
on the glass wool.

(ii) Chromatographic column: Place 5g of siliceous
earth for chromatography in a 200-mL beaker, soak well in 4
mL of 1 mol/L hydrochloric acid TS, and mix uniformly.
Put the siliceous earth into the chromatographic tube in
small portions to make 60 to 80 mm in height in proper hard-
ness with a tamping rod.

(iii) Standard solution: Weigh accurately about 10 mg of
Ethinylestradiol RS, previously dried in a desiccator (in
vacuum, phosphorus (V) oxide) for 4 hours, and dissolve in
chloroform to make exactly 100 mL. Pipet 5 mL of this solu-
tion, and add chloroform to make exactly 100 mL.

(iv) Sample: Weigh accurately not less than 20 Ethinyles-
tradiol Tablets, and powder. Weigh accurately a portion of
the powder, equivalent to about 0.5 mg of ethinylestradiol
(CyH»40,), place in a 50-mL beaker, add 2 mL of water,
shake well, add 3 mL of chloroform, and shake well again.
Add 4 g of siliceous earth for chromatography, mix well
until the contents do not stick to the inner wall of the beaker,
and use the substance as the sample.

(v) Procedure: To the chromatographic column add the
sample with a funnel, and pack in proper hardness. Mix well
the sample sticking to the beaker with 0.5 g of siliceous earth
for chromatography, and place in the chromatographic tube.
Wipe off the sample solution sticking to the beaker and the
tamping rod with glass wool, and place it in the chromato-
graphic tube. Push down the sample, and press lightly on the
chromatographic column to make the height of the column
110 mm to 130 mm. Take 70 mL of chloroform, rinse the in-
ner wall of the chromatographic tube with a portion of the
chloroform, and transfer the remaining portion to the chro-
matographic tube. Collect the effluent solution at a flow rate
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not more than 0.8 mL per minute. After completing the elu-
tion, rinse the lower end of the chromatographic tube with a
small quantity of chloroform, add chloroform to make
exactly 100 mL, and use this solution as the sample solution.
Transfer 6 mL each of the sample solution and standard so-
lution to each separators, and add 20 mL each of isooctane.
Add exactly 10 mL of a mixture of sulfuric acid and metha-
nol (7:3), shake vigorously for 5 minutes, allow to stand in a
dark place for 15 minutes, and centrifuge. Perform the test
with the resulting color solutions as directed under Ultravio-
let-visible Spectrophotometry <2.24>, using a solution, pre-
pared with 6 mL of chloroform in the same manner, as the
blank. Determine the absorbances, At and Ag, of the subse-
quent solutions obtained from the sample solution and
standard solution at 540 nm, respectively.

Amount (mg) of ethinylestradiol (C,,H,40,)
= Mg X Ap/Ag X 1/20

Ms: Amount (mg) of Ethinylestradiol RS

Containers and storage Coniners—Well-closed containers.

Ethionamide
IFAF+ 3k

/

CHa

57 " NH,

Cngost: 166.24
2-Ethylpyridine-4-carbothioamide
[536-33-4]

Ethionamide, when dried, contains not less than
98.5% and not more than 101.0% of CgH,(N,S.

Description Ethionamide occurs as yellow crystals or crys-
talline powder, having a characteristic odor.

It is soluble in methanol and in acetic acid (100), sparingly
soluble in ethanol (99.5) and in acetone, and practically in-
soluble in water.

Identification (1) Determine the absorption spectrum of a
solution of Ethionamide in methanol (3 in 160,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of
Ethionamide as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

Melting point <2.60> 161 - 165°C

Purity (1) Acidity—Dissolve 3.0 g of Ethionamide in 30
mL of methanol by warming, add 90 mL of water, allow to
stand in ice water for 1 hour, and filter. To 80 mL of the fil-
trate add 0.8 mL of cresol red TS and 0.20 mL of 0.1 mol/L
sodium hydroxide VS: a red color develops.
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(2) Heavy metals <I1.07>—Proceed with 1.0g of
Ethionamide according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

(3) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Ethionamide according to Method 3. Add 10 mL of a so-
lution of magnesium nitrate hexahydrate in ethanol (95) (1 in
50), then add 1.5 mL of hydrogen peroxide (30), and fire to
burn (not more than 2 ppm).

(4) Related substances—Conduct this procedure without
exposure to light, using light-resistant vessels. Dissolve 0.20
g of Ethionamide in 10 mL of acetone, and use this solution
as the sample solution. Pipet 0.5 mL of the sample solution,
add acetone to make exactly 100 mL, and use this solution as
the standard solution (1). Separately, pipet exactly 0.2 mL of
the sample solution, add acetone to make exactly 100 mL,
and use this solution as the standard solution (2). Perform
the test with these solutions as directed under Thin-layer
Chromatography <2.03>. Spot 10 uL each of the sample solu-
tion and standard solutions (1) and (2) on a plate of silica gel
with fluorescent indicator for thin-layer chromatography,
develop with a mixture of ethyl acetate, hexane and metha-
nol (6:2:1) to a distance of about 15 cm, and air-dry the
plate. Examine under ultraviolet light (main wavelength: 254
nm): the spot other than the principal spot obtained with the
sample solution is not more intense than the spot with the
standard solution (1), and number of the spot other than the
principal spot obtained with the sample solution which is
more intense than the spot with the standard solution (2) is
not more than one.

Loss on drying <2.4I> Not more than 0.5% (1 g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.3 g of Ethionamide, previ-
ously dried, dissolve in 50 mL of acetic acid (100), and titrate
<2.50> with 0.1 mol/L perchloric acid VS until the color of
the solution changes from orange-red to dark orange-brown
(indicator: 2 mL of p-naphtholbenzein TS). Perform a blank
determination in the same manner, and make any necessary
correction.

Each mL of 0.1 mol/L perchloric acid VS
= 16.62 mg of Cngost

Containers and storage Containers—Well-closed contain-
ers.

Ethosuximide

IPMRT IR

H
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C7H11N02: 141.17
(2RS)-2-Ethyl-2-methylsuccinimide
[77-67-8]

and enantiomer

Ethosuximide contains not less than 98.5% of
C;H,;NO, calculated on the anhydrous basis.
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Description Ethosuximide occurs as a white, paraffin-like
solid or powder. It is odorless or has a slight, characteristic
odor.

It is very soluble in methanol, in ethanol (95), in diethyl
ether, and in N, N-dimethylformamide, and freely soluble in
water.

Melting point: about 48°C

Identification (1) To 0.2 g of Ethosuximide add 10 mL of
sodium hydroxide TS, and boil: the gas evolved turns a
moistened red litmus paper blue.

(2) Dissolve 0.05 g of Ethosuximide in 1 mL of ethanol
(95), add 3 drops of a solution of copper (II) acetate mono-
hydrate (1 in 100), warm slightly, and add 1 to 2 drops of so-
dium hydroxide TS: a purple color is produced.

(3) Determine the absorption spectrum of a solution of
Ethosuximide in ethanol (95) (1 in 2000) as directed under
Ultraviolet-visible Spectrophotometry <2.24>, and compare
the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave-
lengths.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Ethosuximide in 10 mL of water: the solution is clear and
colorless.

(2) Chloride <1.03>—With 1.0 g of Ethosuximide, per-
form the test. Prepare the control solution with 0.30 mL of
0.01 mol/L hydrochloric acid VS (not more than 0.011%).

(3) Heavy metals <1.07>—Proceed with 1.0 g of Ethosux-
imide according to Method 1, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 20 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Ethosuximide, according to Method 1, and perform the
test (not more than 2 ppm).

(5) Acid anhydride—Dissolve 0.50 g of Ethosuximide in
1 mL of ethanol (95), add 1 mL of hydroxylammonium chlo-
ride-iron (III) chloride TS, and allow to stand for 5 minutes.
Add 3 mL of water, mix, and allow to stand for 5 minutes:
the red to red-purple color of this solution is not more in-
tense than that of the following control solution.

Control solution: Dissolve 70 mg of succinic anhydride in
ethanol (95) to make exactly 100 mL. To 1.0 mL of this solu-
tion add 1 mL of hydroxylammonium chloride-iron (III)
chloride TS, and proceed in the same manner.

(6) Cyanide—Dissolve 1.0 g of Ethosuximide in 10 mL
of ethanol (95), and add 3 drops of iron (II) sulfate TS, 1 mL
of sodium hydroxide TS and 2 to 3 drops of iron (III) chlo-
ride TS. Warm gently, and acidify with dilute sulfuric acid:
not a blue precipitate and a blue color are produced within
15 minutes.

Water <2.48> Not more than 0.5% (2 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.2 g of Ethosuximide, dis-
solve in 20mL of N,N-dimethylformamide, and titrate
<2.50> with 0.1 mol/L tetramethylammonium hydroxide VS
(potentiometric titration). Perform a blank determination,
and make any necessary correction.

Each mL of 0.1 mol/L tetramethylammonium
hydroxide VS
= 14.12 mg of C7H11N02
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Containers and storage Containers—Tight containers.

Ethyl Aminobenzoate

Anesthamine
Benzocaine
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CyH;;NO,: 165.19
Ethyl 4-aminobenzoate
[94-09-7]

Ethyl Aminobenzoate, when dried, contains not less
than 99.0% of C9H11N02.

Description Ethyl Aminobenzoate occurs as white crystals
or crystalline powder. It is odorless. It has a slightly bitter
taste, numbing the tongue.

It is freely soluble in ethanol (95) and in diethyl ether, and
very slightly soluble in water.

It dissolves in dilute hydrochloric acid.

Identification (1) Dissolve 0.01 g of Ethyl Aminobenzo-
ate in 1 mL of dilute hydrochloric acid and 4 mL of water.
This solution responds to the Qualitative Tests <1.09> for pri-
mary aromatic amines.

(2) Dissolve 0.1 g of Ethyl Aminobenzoate in 5 mL of
water with the aid of dilute hydrochloric acid added drop-
wise, and add iodine TS dropwise: a brown precipitate is
produced.

(3) Warm 0.05 g of Ethyl Aminobenzoate with 2 drops
of acetic acid (31) and 5 drops of sulfuric acid: the odor of
ethyl acetate is perceptible.

Melting point <2.60> 89 -91°C

Purity (1) Acidity—Dissolve 1.0 g of Ethyl Aminobenzo-
ate in 10 mL of neutralized ethanol, and add 10 mL of
water, 2 drops of phenolphthalein TS and 0.50 mL of 0.01
mol/L sodium hydroxide VS: a red color is produced.

(2) Chloride—Dissolve 0.20 g of Ethyl Aminobenzoate
in 5 mL of ethanol (95), add 2 to 3 drops each of dilute nitric
acid and of silver nitrate TS: no change occurs immediately.

(3) Heavy metals <1.07>—Dissolve 2.0 g of Ethyl Amino-
benzoate in 20 mL of ethanol (95), add 2 mL of dilute acetic
acid and ethanol (95) to make 50 mL, and perform the test
using this solution as the test solution. Prepare the control
solution as follows: to 2.0 mL of Standard Lead Solution
add 2 mL of dilute acetic acid and sufficient ethanol (95) to
make 50 mL (not more than 10 ppm).

(4) Readily carbonizable substances <1.15>—Perform the
test with 0.5 g of Ethyl Aminobenzoate: the solution has no
more color than Matching Fluid A.

Loss on drying <2.41> Not more than 1.0% (1 g, silica gel,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).
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Assay Weigh accurately about 0.25 g of Ethyl Aminoben-
zoate, previously dried, dissolve in 10 mL of hydrochloric
acid and 70 mL of water, add 10 mL of a solution of potas-
sium bromide (3 in 10), and cool to a temperature below
15°C. Then titrate <2.50> with 0.1 mol/L sodium nitrite VS
by the potentiometric titration or the amperometric titration.

Each mL of 0.1 mol/L sodium nitrite VS
= 16.52 mg of C9H11N02

Containers and storage Containers—Well-closed contain-
ers.

Ethyl L-Cysteine Hydrochloride
Ethyl Cysteine Hydrochloride
L-TFILS AT 1 AR
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CsH;NO,S.HCl: 185.67

Ethyl (2R)-2-amino-3-sulfanylpropanoate
monohydrochloride

[868-59-7]

Ethyl L-Cysteine Hydrochloride, when dried, con-
tains not less than 98.5% of CsH;;NO,S.HCI.

Description Ethyl L-Cysteine Hydrochloride occurs as
white crystals or crystalline powder. It has a characteristic
odor, and has a bitter taste at first with a burning aftertaste.
It is very soluble in water, and freely soluble in ethanol
95).
Melting point: about 126°C (with decomposition).

Identification (1) Determine the infrared absorption spec-
trum of Ethyl L-Cysteine Hydrochloride as directed in the
potassium bromide disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

(2) A solution of Ethyl L-Cysteine Hydrochloride (1 in
20) responds to the Qualitative Tests <1.09> (1) for chloride.

Optical rotation <2.49> [a]¥: —10.0 - —13.0° (after dry-
ing, 2.0 g, 1 mol/L hydrochloric acid TS, 25 mL, 100 mm).

Purity (1) Sulfate <I1.14>—Perform the test with 0.6 g of
Ethyl L-Cysteine Hydrochloride. Prepare the the control so-
lution with 0.35 mL of 0.005 mol/L sulfuric acid (not more
than 0.028%).

(2) Heavy metals <1.07>—Proceed with 1.0 g of Ethyl L-
Cysteine Hydrochloride according to Method 1, and per-
form the test. Prepare the control solution with 1.0 mL of
Standard Lead Solution (not more than 10 ppm).

(3) Related substances—Conduct this procedure rapidly.
Dissolve 0.05 g each of Ethyl L-Cysteine Hydrochloride and
N-ethylmaleimide in 5 mL of mobile phase, allow to stand
for 30 minutes, and use this solution as the sample solution.
Pipet 3 mL of the sample solution, add the mobile phase to
make exactly 200 mL, and use this solution as the standard
solution. Perform the test with exactly 2 uL each of the sam-
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ple solution and standard solution as directed under Liquid
Chromatography <2.0/> according to the following condi-
tions. Determine each peak area of these solutions by the
automatic integration method: a peak area from the sample
solution with the relative retention time to ethyl L-cysteine-
N-ethylmaleimide complex from the standard solution being
about 0.7 is not larger than the peak area of ethyl L-cysteine-
N-ethylmaleimide complex from the standard solution. Each
area of all peaks other than the peaks of ethyl L-cysteine-N-
ethylmaleimide complex and N-ethylmaleimide from the
sample solution is not larger than 1/3 times the peak area of
ethyl L-cysteine N-ethylmaleimide complex from the stand-
ard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 250 nm).

Column: A stainless steel column about 6 mm in inside di-
ameter and about 15 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 um in parti-
cle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of 0.02 mol/L monobasic potas-
sium phosphate TS and acetonitrile (2:1).

Flow rate: Adjust the flow rate so that the retention time
of ethyl L-cysteine-N-ethylmaleimide complex is about 4
minutes.

Selection of column: Dissolve 0.05 g of Ethyl L-Cysteine
Hydrochloride, 0.01 g of L-cysteine hydrochloride and 0.05 g
of N-ethylmaleimide in 25 mL of the mobile phase, and
allow to stand for 30 minutes. Proceed with 2 uL of this
solution under the above conditions, and calculate the
resolution. Use a column giving elution of L-cysteine-N-
ethylmaleimide complex, ethyl L-cysteine-N-ethylmaleimide
complex and N-ethylmaleimide in this order, complete reso-
lution of each component, and the resolution of the peaks of
L-cysteine-N-ethylmaleimide complex and ethyl L-cysteine-
N-ethylmaleimide complex being not less than 3.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of ethyl L-cysteine-N-ethylmaleimide
complex obtained from 2 uL of the standard solution is be-
tween 10 mm and 20 mm.

Time span of measurement: About 3 times as long as the
retention time of ethyl L-cysteine-N-ethylmaleimide com-
plex.

Loss on drying <2.4/> Not more than 0.5% (1 g, in vacu-
um, phosphorus oxide (V), 5 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.25 g of Ethyl L-Cysteine
Hydrochloride, previously dried, transfer into a glass-
stoppered flask, and dissolve in 10 mL of water previously
freshly boiled and cooled to a temperature not exceeding
5°C in a stream of nitrogen. Add exactly 20 mL of 0.05
mol/L iodine VS, previously cooled to a temperature not
exceeding 5°C, and allow to stand for 30 seconds, then
titrate <2.50> with 0.1 mol/L sodium thiosulfate VS, on cool-
ing below 5°C (indicator: 1 mL of starch TS). Perform a
blank determination, and make any necessary correction.

Each mL of 0.05 mol/L iodine VS
= 18.57 mg of C5H11NOzSHC1
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Containers and storage Containers—Tight containers.

Ethyl Icosapentate
A9 MERIFIL

0. _CH
HC” SN = S = == T8

C22H34021 330.50

Ethyl (5Z,82,11Z,14Z,17Z)-icosa-5,8,11,14,17-
pentaenoate

[86227-47-6]

Ethyl Icosapentate contains not less than 96.5% and
not more than 101.0% of C,,H3,0,.
It may contain a suitable antioxidant.

Description Icosapentate is a colorless or pale yellow, clear
liquid. It has a faint, characteristic odor.

It is miscible with ethanol (99.5), with acetic acid (100) and
with hexane. It is practically insoluble in water and in ethyl-
ene glycol.

Identification (1) To 20 mg of Ethyl Icosapentate add 3
mL of a solution of potassium hydroxide in ethylene glycol
(21 in 100), stopper tightly while passing a current of nitro-
gen, and heat at 180°C for 15 minutes. After cooling, add
methanol to make 100 mL. To 4 mL of this solution add
methanol to make 100 mL, and use this solution as the
sample solution. Determine the absorption spectrum of the
sample solution as directed under Ultraviolet-visible Spectro-
photometry <2.24>, using a solution, prepared in the same
manner as the sample solution with 3 mL of the solution of
potassium hydroxide in ethylene glycol (21 in 100), as a con-
trol, and compare the spectrum with the Reference Spectrum
or the spectrum of a solution of Ethyl Icosapentate RS
prepared in the same manner as the sample solution: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(2) Determine the infrared absorption spectrum of Ethyl
Icosapentate as directed in the liquid film method under In-
frared Spectrophotometry <2.25>, and compare the spectrum
with the Reference Spectrum or the spectrum of Ethyl
Icosapentate RS: both spectra exhibit similar intensities of
absorption at the same wave numbers.

Refractive index <2.45> n%: 1.481 - 1.491
Specific gravity <2.56> d33: 0.905 - 0.915
Acid value <7.13> Not more than 0.5.

Saponification value <7.13> 165-175

Iodine value <I.13> 365 - 395 Perform the test with 20 mg
of Ethyl Icosapentate.

Purity (1) Heavy metals <1.07>—Mix 1.0g of Ethyl
Icosapentate with ethanol (99.5), and add 2 mL of dilute ace-
tic acid and ethanol (99.5) to make 50 mL. Perform the test
with this solution as the test solution. Control solution: To
1.0 mL of Standard Lead Solution add 2 mL of dilute acetic
acid and ethanol (99.5) to make 50 mL (not more than 10
ppm).

(2) Arsenic <I.1I>—Prepare the test solution with 1.0 g
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of Ethyl Icosapentate according to Method 3, and perform
the test (not more than 2 ppm).

(3) Related substances—To 0.40 g of Ethyl Icosapentate
add hexane to make 50 mL, and use this solution as the sam-
ple solution. Perform the test with 1.5 uL of the sample solu-
tion as directed under Gas Chromatography <2.02> accord-
ing to the following conditions. Determine each peak area by
the automatic integration method, and calculate the amounts
of these peaks by the area percentage method: the area of the
peak, having the relative retention time of about 0.53 with
respect to ethyl icosapentate, is not more than 0.5%, the
area of the two peaks, having the relative retention time of
about 0.80 and 0.93, is not more than 1.0%, the area of the
peak other than the principal peak and other than the peak
mentioned above is not more than 1.0%, and the total
amount of these peaks other than the principal peak is not
more than 3.5%.

Operating conditions—

Detector, column, column temperature, carrier gas and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 2.5 times as long as the
retention time of ethyl icosapentate, beginning after the
solvent peak.

System suitability—

Test for required detectability: To exactly 1 mL of the
sample solution add hexane to make exactly 100 mL, and use
this solution as the solution for system suitability test. Pipet
1 mL of the solution for system suitability test, and add
hexane to make exactly 10 mL. Confirm that the peak area
of ethyl icosapentate obtained from 1.5 uL of this solution is
equivalent to 7 to 13% of that from 1.5 uL of the solution
for system suitability test.

System performance: Proceed as directed in the system
suitability in the Assay.

System repeatability: When the test is repeated 6 times
with 1.5 uL of the solution for system suitability test under
the above operating conditions, the relative standard devia-
tion of the peak area of ethyl icosapentate is not more than
2.0%.

(4) Peroxide—Weigh accurately about 1g of Ethyl
Icosapentate, put in a 200-mL glass-stoppered conical flask,
add 25 mL of a mixture of acetic acid (100) and chloroform
(3:2), and dissolve by gentle shaking. Add 1 mL of saturated
potassium iodide solution TS, immediately stopper tightly,
shake gently, and allow to stand in a dark place for 10
minutes. Then add 30 mL of water, shake vigorously for 5 to
10 seconds, and titrate <2.50> with 0.01 mol/L sodium thio-
sulfate VS until the blue color of the solution disappears
after addition of 1 mL of starch TS. Calculate the amount
of peroxide by the following equation: not more than 2
mEq/kg.

Amount (mEq/kg) of peroxide = V/M X 10
V: Volume (mL) of 0.01 mol/L sodium thiosulfate VS

consumed
M: Amount (g) of the sample

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.4 g of Ethyl Icosapentate,
and add hexane to make exactly 50 mL. Pipet 2 mL of this
solution, add exactly 2 mL of the internal standard solution,
and use this solution as the sample solution. Separately,
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weigh accurately about 80 mg of Ethyl Icosapentate RS, and
add hexane to make exactly 10 mL. Pipet 2 mL of this solu-
tion, add exactly 2 mL of the internal standard solution, and
use this solution as the standard solution. Perform the test
with 3 uL each of the sample solution and standard solution
as directed under Gas Chromatography <2.02> according to
the following conditions, and calculate the ratios, Qr and
Qs, of the peak area of ethyl icosapentate to that of the
internal standard.

Amount (mg) of ethyl icosapentate (C,,H3,0,)
=Ms X Qr/Qs X 5

Ms: Amount (mg) of Ethyl Icosapentate RS

Internal standard solution—A solution of methyl docosanate
in hexane (1 in 125).
Operating conditions—

Detector: A hydrogen-flame ionization detector.

Column: A glass column in 4 mm inside diameter and
1.8 m in length, packed with siliceous earth for gas chroma-
tography (175 to 246 um in particle diameter), coated with
diethylene glycol succinate polyester for gas chromatography
in the ratio of 25%.

Column temperature: A constant temperature of about
190°C.

Carrier gas: Nitrogen.

Flow rate: Adjust the flow rate so that the retention time
of ethyl icosapentate is about 30 minutes.

System suitability—

System performance: When the procedure is run with 3 uL
of the standard solution under the above operating condi-
tions, the internal standard and ethyl icosapentate are eluted
in this order with the resolution between these peaks being
not less than 3.

System repeatability: When the test is repeated 6 times
with 3 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratio of the
peak area of ethyl icosapentate to that of the internal stand-
ard is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Being fully filled, or replacing the air with Nitro-
gen.

Ethyl Parahydroxybenzoate
R FRBERTFI

o
/@J\O/\CHg
HO
CoH,(05: 166.17

Ethyl 4-hydroxybenzoate
[120-47-8]

This monograph is harmonized with the European Phar-
macopoeia and the U.S. Pharmacopeia. The parts of the text
that are not harmonized are marked with symbols (* ).

Ethyl Parahydroxybenzoate contains not less than
98.0% and not more than 102.0% of CoH,,0;.

*Description Ethyl Parahydroxybenzoate occurs as color-
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less crystals or a white, crystalline powder.
It is freely soluble in ethanol (95) and in acetone, and very
slightly soluble in water. o

Identification (1) The melting point <2.60> of Ethyl Par-
ahydroxybenzoate is between 115°C and 118°C.

*() Determine the infrared absorption spectrum of
Ethyl Parahydroxybenzoate as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers. o

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Ethyl Parahydroxybenzoate in 10 mL of ethanol (95): the
solution is clear and not more intensely colored than the fol-
lowing control solution.

Control solution: To 5.0 mL of Cobalt (II) Chloride CS,
12.0 mL of Iron (IIT) Chloride CS and 2.0 mL of Cupper (II)
Sulfate CS add water to make 1000 mL.

(2) Acidity—Dissolve 0.20 g of Ethyl Parahydroxyben-
zoate in 5 mL of ethanol (95), add 5 mL of freshly boiled
and cooled water and 0.1 mL of bromocresol green-sodium
hydroxide-ethanol TS, then add 0.1 mL of 0.1 mol/L so-
dium hydroxide VS: the solution shows a blue color.

*(3) Heavy metals <1.07>—Dissolve 1.0 g of Ethyl Par-
ahydroxybenzoate in 25 mL of acetone, add 2 mL of dilute
acetic acid and water to make 50 mL, and perform the test
using this solution as the test solution. Prepare the control
solution as follows: to 2.0 mL of Standard Lead Solution
add 25 mL of acetone, 2 mL of dilute acetic acid, and water
to make 50 mL (not more than 20 ppm). o

(4) Related substances—Dissolve 0.10 g of Ethyl Parahy-
droxybenzoate in 10 mL of acetone, and use this solution as
the sample solution. Pipet 0.5 mL of the sample solution,
add acetone to make exactly 100 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot
2 uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of metha-
nol, water and acetic acid (100) (70:30:1) to a distance of
about 15 cm, and air-dry the plate. Examine under ultravio-
let light (main wavelength: 254 nm): the spot other than the
principal spot is not more intense than the spot obtained
with the standard solution.

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 1.0 g of Ethyl Parahydroxy-
benzoate, add exactly 20 mL of 1 mol/L sodium hydroxide
VS, heat at about 70°C for 1 hour, and immediately cool in
ice. Titrate <2.50> the excess sodium hydroxide with 0.5
mol/L sulfuric acid VS up to the second equivalent point.
(potentiometric titration). Perform a blank determination.

Each mL of 1 mol/L sodium hydroxide VS
= 166.2 mg of C9H1003

*Containers and storage Containers—Well-closed contain-
ers. o
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Ethylenediamine
IFLLST I
Wk

CzHgNzi 60.10
Ethane-1,2-diamine
[107-15-3]

Ethylenediamine contains not less than 97.0% of
C,H;N,.

Description Ethylenediamine is a clear, colorless to pale
yellow liquid. It has an ammonia-like odor.

It is miscible with water, with ethanol (95) and with diethyl
ether.

It has a caustic nature and an irritating property.

It is gradually affected by air.

Specific gravity d33: about 0.898

Identification (1) A solution of Ethylenediamine (1 in
500) is alkaline.

(2) To 2mL of copper (II) sulfate TS add 2 drops of
Ethylenediamine: a blue-purple color develops.

(3) To 0.04 g of Ethylenediamine add 6 drops of benzoyl
chloride and 2 mL of a solution of sodium hydroxide (1 in
10), warm for 2 to 3 minutes with occasional shaking, collect
the white precipitate formed, and wash with water. Dissolve
the precipitate in 8 mL of ethanol (95) by warming, promptly
add 8 mL of water, cool, filter the crystals, wash with water,
and dry at 105°C for 1 hour: it melts <2.60> between 247°C
and 251°C.

Purity (1) Heavy metals <1.07>—Place 1.0 g of Ethylene-
diamine in a porcelain crucible, evaporate to dryness on a
water bath, cover loosely, ignite at a low temperature until
charred, proceed according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 20 ppm).

(2) Residue on evaporation—Pipet 5 mL of Ethylene-
diamine, heat on a water bath to dryness, and dry to con-
stant mass at 105°C: the mass of the residue does not exceed
3.0 mg.

Distilling range <2.57> 114 - 119°C, not less than 95 vol%.

Assay Weigh accurately about 0.7 g of Ethylenediamine in
a glass-stoppered conical flask, add 50 mL of water, and
titrate <2.50> with 1 mol/L hydrochloric acid VS (indicator:
3 drops of bromophenol blue TS).

Each mL of 1 mol/L hydrochloric acid VS
= 30.05 mg of CzHgNz

Containers and storage Containers—Tight containers.
Storage—Light-resistant, and almost well-filled.
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Ethylmorphine Hydrochloride
Hydrate

Dionin
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*HCI * 2H,0

Vo
HsC
C19H23N03.HC1.2H202 385.88
(5R,6S5)-4,5-Epoxy-3-ethoxy-17-methyl-
7,8-didehydromorphinan-6-ol monohydrochloride dihydrate
[125-30-4, anhydride]

Ethylmorphine Hydrochloride Hydrate contains
not less than 98.0% of ethylmorphine hydrochloride
(Ci9H»;NO;3 . HCI: 349.86), calculated on the anhy-
drous basis.

Description Ethylmorphine Hydrochloride Hydrate occurs
as white to pale yellow crystals or crystalline powder.

It is very soluble in methanol and in acetic acid (100),
freely soluble in water, soluble in ethanol (95), sparingly
soluble in acetic anhydride, and practically insoluble in
diethyl ether.

It is affected by light.

Melting point: about 123°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Ethylmorphine Hydrochloride Hydrate (1 in
10,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of Ethyl-
morphine Hydrochloride Hydrate as directed in the potas-
sium bromide disk method under Infrared Spectrophotome-
try <2.25>, and compare the spectrum with the Reference
Spectrum: both spectra exhibit similar intensities of absorp-
tion at the same wave numbers.

(3) A solution of Ethylmorphine Hydrochloride Hydrate
(1 in 50) responds to the Qualitative Tests <1.09> (2) for chlo-
ride.

Optical rotation <2.49> [a]¥®: —103 - —106° (0.4 g calcu-
lated on the anhydrous basis, water, 20 mL, 100 mm).

pH <2.54> Dissolve 0.10 g of Ethylmorphine Hydrochlo-
ride Hydrate in 10 mL of water: the pH of this solution is be-
tween 4.0 and 6.0.

Purity Related substances—Dissolve 0.20 g of Ethylmor-
phine Hydrochloride Hydrate in 10 mL of diluted ethanol
(1 in 2), and use this solution as the sample solution. Pipet
0.5 mL of the sample solution, add diluted ethanol (1 in 2) to
make exactly 100 mL, and use this solution as the standard
solution. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Spot 10 uL each
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of the sample solution and standard solution on a plate of
silica gel with fluorescent indicator for thin-layer chromatog-
raphy. Develop the plate with a mixture of ethanol (99.5),
toluene, acetone and ammonia solution (28) (14:14:7:1) to a
distance of about 10 cm, and air-dry the plate. Examine
under ultraviolet light (main wavelength: 254 nm): the spots
other than the principal spot from the sample solution are
not more intense than the spot from the standard solution.

Water <2.48> 8.0-10.0% (0.25¢g, volumetric titration,
direct titration).

Residue on ignition <2.44> Not more than 0.1% (0.5 g).

Assay Weigh accurately about 0.5 g of Ethylmorphine Hy-
drochloride Hydrate, and dissolve in 50 mL of a mixture of
acetic anhydride and acetic acid (100) (7:3), and titrate <2.50>
with 0.1 mol/L perchloric acid VS (potentiometric titration).
Perform a blank determination, and make any necessary
correction.

Each mL of 0.1 mol/L perchloric acid VS
= 34.99 mg of C19H23NO3.HCI

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Etidronate Disodium
IFkOCBZF MY IL

HsC_ _PO3HNa

HO PO4HNa

C2H6N3207P2: 249.99
Disodium dihydrogen 1-hydroxyethane-1,1-diyldiphosphonate
[7414-83-7]

Etidronate Disodium, when dried, contains not
less than 98.0% and not more than 101.0% of
C2H6N3207P2.

Description Etidronate Disodium occurs as a white pow-
der.

It is freely soluble in water, and practically insoluble in
ethanol (99.5).

The pH of a solution prepared by dissolving 0.10 g of
Etidronate Disodium in 10 mL of water is between 4.4 and
5.4.

It is hygroscopic.

Identification (1) To 5mL of a solution of Etidronate
Disodium (1 in 100) add 1 mL of copper (II) sulfate TS, and
mix for 10 minutes: a blue precipitate is formed.

(2) Determine the infrared absorption spectrum of
Etidronate Disodium, previously dried, as directed in the
potassium bromide disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

(3) A solution of Etidronate Disodium (1 in 100) re-
sponds to the Qualitative Tests <1.09> for sodium salt.

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Etidronate Disodium according to Method 4, and perform
the test using the supernatant liquid obtained by centrifuging
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after addition of 2 mL of dilute acetic acid. Prepare the con-
trol solution with 2.0 mL of Standard Lead Solution (not
more than 20 ppm).

(2) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Etidronate Disodium according to Method 1, and per-
form the test (not more than 2 ppm).

(3) Phosphite—Weigh accurately about 3.5g of
Etidronate Disodium, dissolve in 100 mL of 0.1 mol/L so-
dium dihydrogen phosphate TS adjusted the pH to 8.0 with
sodium hydroxide TS, add exactly 20 mL of 0.05 mol/L
iodine VS, and immediately stopper tightly. Allow to stand
in a dark place for 30 minutes, add 1 mL of acetic acid (100),
and titrate <2.50> the excess of iodine with 0.1 mol/L sodium
thiosulfate VS (indicator: 1 mL of starch TS). Perform a
blank determination in the same manner, and make any nec-
essary correction. The amount of phosphite (NaH,PO;) is
not more than 1.0%.

Each mL of 0.05 mol/L iodine VS = 5.199 mg of NaH,PO;

(4) Methanol—Weigh accurately about 0.5g of
Etidronate Disodium, dissolve in water to make exactly 5
mL, and use this solution as the sample solution. Separately,
pipet 1 mL of methanol, and add water to make exactly 100
mL. Pipet 1 mL of this solution, add water to make exactly
100 mL, and use this solution as the standard solution. Per-
form the test with exactly 1 uL each of the sample solution
and standard solution as directed under Gas Chromatogra-
phy <2.02> according to the following conditions, and deter-
mine the peak areas of methanol, At and Ag, and determine
the amount of methanol (CH,O) by the following equation:
not more than 0.1%.

Amount (%) of methanol (CH,O)
= 1/M X Ap/Ag X 1/20 X 0.79

M: Amount (g) of sample
0.79: Density (g/mL) of methanol

Operating conditions—

Detector: A hydrogen flame-ionization detector.

Column: A glass column 3 mm in inside diameter and 2 m
in length, packed with porous copolymer beads for gas chro-
matography (180 - 250 um in particle diameter).

Column temperature: A constant temperature of about
130°C.

Carrier gas: Nitrogen.

Flow rate: Adjust the flow rate so that the retention time
of methanol is about 2 minutes.

System suitability—

System performance: To 1 mL of methanol and 1 mL of
ethanol (99.5) add water to make 100 mL. To 1 mL of this
solution add water to make 100 mL. When the procedure is
run with 1 4L of this solution under the above operating
conditions, methanol and ethanol are eluted in this order
with the resolution between these peaks being not less than
2.0.

System repeatability: When the test is repeated 6 times
with 1 uL of the standard solution under the above operating
conditions, the relative standard deviation of the peak area
of methanol is not more than 5.0%.

Loss on drying <2.4I> Not more than 5.0% (0.5 g, 210°C,
2 hours).

Assay Weigh accurately about 0.5 g of Etidronate Disodi-
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um, previously dried, and dissolve in water to make exactly
50 mL. Transfer exactly 15 mL of this solution to a chro-
matographic column of 10 mm in internal diameter contain-
ing 5 mL of strongly acidic ion exchange resin for column
chromatography (H type), allow to flow at a flow rate of
about 1.5 mL per minute, and wash the column with two
25-mL portions of water. Combine the eluate and the wash-
ings, and titrate <2.50> with 0.1 mol/L sodium hydroxide VS
(potentiometric titration). Perform a blank determination in
the same manner, and make any necessary correction.

Each mL of 0.1 mol/L sodium hydroxide VS
= 12.50 mg of C2H6N3207P2

Containers and storage Containers—Tight containers.

Etidronate Disodium Tablets
IFROETF MY LiE

Etidronate Disodium Tablets contain not less than
93.0% and not more than 107.0% of the labeled
amount of etidronate disodium (C,H¢Na,OP,:
249.99).

Method of preparation Prepare as directed under Tablets,
with Etidronate Disodium.

Identification (1) Shake an amount of pulverized
Etidronate Disodium Tablets, equivalent to 0.2g of
Etidronate Disodium according to the labeled amount, with
20 mL of water, and filter. Proceed with the filtrate as di-
rected in the Identification (1) under Etidronate Disodium.

(2) Shake an amount of pulverized Etidronate Disodium
Tablets, equivalent to 0.4 g of Etidronate Disodium accord-
ing to the labeled amount, with 10 mL of water, and filter.
Evaporate total amount of the filtrate to dryness under
reduced pressure, shake the residue with 15 mL of ethanol
(99.5), centrifuge, and dry the precipitate at 150°C for 4
hours. Determine the infrared absorption spectrum of the
precipitate as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>: it exhibits absorp-
tion at the wave numbers of about 1170 cm~!, 1056 cm~!,
916 cm~! and 811 cm~1.

Uniformity of dosage unit <6.02> It meets the requirement
of the Mass variation test.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 60 minutes of Etidronate Disodium Tablets is not less than
85%.

Start the test with 1 tablet of Etidronate Disodium
Tablets, withdraw not less than 20 mL of the medium at the
specified minute after starting the test, and filter through a
membrane filter with a pore size not exceeding 0.45 um.
Discard the first 10 mL of the filtrate, take exactly ' mL of
the subsequent filtrate, add water to make exactly ¥’ mL so
that each mL contains about 0.22 mg of etidronate disodium
(C,HgNa,O,P,) according to the labeled amount, and use
this solution as the sample solution. Separately, weigh accu-
rately about 30 mg of etidronate disodium for assay, previ-
ously dried at 210°C for 2 hours, and dissolve in water to
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make exactly 100 mL. Dilute exactly a suitable amount of
this solution with water to make solutions so that each mL
contains about 0.12 mg, about 0.21 mg and about 0.24 mg
of etidronate disodium (C,HgNa,O,P,), and use these solu-
tions as the standard solutions. Pipet 2 mL each of the sam-
ple solution and standard solutions, add exactly 2 mL of a
solution of copper (II) sulfate (7 in 10,000) and water to
make exactly 10 mL. Determine the absorbances of these so-
lutions at 233 nm as directed under Ultraviolet-visible Spec-
trophotometry <2.24>, using a solution prepared by diluting
exactly 2 mL of the solution of copper (II) sulfate (7 in
10,000) with water to make exactly 10 mL as the control.
From the calibration curve obtained with the standard solu-
tions calculate the concentration of etidronate disodium, Cr,
in the sample solution.

Dissolution rate (%) with respect to the labeled amount
of etidronate disodium (C,H¢Na,O,P,)
=Cy X V/V X 1/C X 90

Cr: Concentration (ug/mL) of etidronate disodium
(C,HgNa,04P») in the sample solution

C: Labeled amount (mg) of etidronate
(C2H6N3207P2) in 1 tablet

disodium

Assay Weigh accurately, and powder not less than 20
Etidronate Disodium Tablets. Weigh accurately a portion of
the powder, equivalent to about 0.5 g of etidronate disodium
(C,HgNa,0O,P,), add 30 mL of water, shake vigorously for
10 minutes, add water to make exactly 50 mL, and filter.
Proceed with exactly 15 mL of the filtrate as directed in the
Assay under Etidronate Disodium.

Containers and storage Containers—Tight containers.

Etilefrine Hydrochloride
IFL 7Y IEEEE

H OH
; N._CHs
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C0H5sNO,.HCI: 217.69
(1RS)-2-Ethylamino-1-(3-hydroxyphenyl)ethanol
monohydrochloride

[943-17-9]

and enantiomer

Etilefrine Hydrochloride, when dried, contains
not less than 98.0% and not more than 101.0% of
C,oHsNO,.HCI.

Description Etilefrine Hydrochloride occurs as white crys-
tals or crystalline powder.

It is very soluble in water, freely soluble in ethanol (99.5),
and sparingly soluble in acetic acid (100).

It is gradually colored to yellow-brown by light.

A solution of Etilefrine Hydrochloride (1 in 20) shows no
optical rotation.

Identification (1) Dissolve 5 mg of Etilefrine Hydrochlo-
ride in 100 mL of diluted hydrochloric acid (1 in 1000). De-
termine the absorption spectrum of the solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
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compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(2) Determine the infrared absorption spectrum of
Etilefrine Hydrochloride, previously dried, as directed in the
potassium chloride disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

(3) A solution of Etilefrine Hydrochloride (1 in 1000) re-
sponds to the Qualitative Tests <7.09> (2) for chloride.

Melting point <2.60> 118 - 122°C

Purity (1) Clarity and color of solution—Dissolve 0.5 g
of Etilefrine Hydrochloride in 10 mL of water: the solution
is clear and colorless.

(2) Acidity or alkalinity—To 10 mL of a solution of
Etilefrine Hydrochloride (1 in 50) add 0.1 mL of methyl red
TS for acid or alkali test and 0.2 mL of 0.01 mol/L sodium
hydroxide VS: a yellow color develops, and the necessary
volume of 0.01 mol/L hydrochloric acid VS to change the
color to red is not more than 0.4 mL.

(3) Sulfate <I1.14>—Perform the test with 0.85g of
Etilefrine Hydrochloride. Prepare the control solution with
0.35mL of 0.005 mol/L sulfuric acid VS (not more than
0.020%).

(4) Heavy metals <1.07>—Dissolve 1.0 g of Etilefrine Hy-
drochloride in 30 mL of water and 2 mL of acetic acid (100),
adjust with sodium hydroxide TS to a pH of 3.3, add water
to make 50 mL, and perform the test. Prepare the control
solution with 2.0 mL of Standard Lead Solution (not more
than 20 ppm).

Loss on drying <2.41> Not more than 0.5% (1g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.15 g of Etilefrine Hydro-
chloride, previously dried, dissolve in 20 mL of acetic acid
(100), add 50 mL of acetic anhydride, and titrate <2.50> with
0.1 mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination, and make any necessary correc-
toin.

Each mL of 0.1 mol/L perchloric acid VS
= 21.77 mg of C10H15NOZ.HC1

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Etilefrine Hydrochloride Tablets
IFL7Y IEREER

Etilefrine Hydrochloride Tablets contain not less
than 93.0% and not more than 107.0% of the labeled
amount of etilefrine hydrochloride (C,;oH;sNO,.HCI:
217.69).

Method of preparation Prepare as directed under Tablets,
with Etilefrine Hydrochloride.

Identification To a quantity of powdered Etilefrine Hydro-
chloride Tablets, equivalent to 5 mg of Etilefrine Hydrochlo-
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ride according to the labeled amount, add 60 mL of diluted
hydrochloric acid (1 in 1000), shake well, add 40 mL of
diluted hydrochloric acid (1 in 1000), and filter. Determine
the absorption spectrum of the filtrate as directed under
Ultraviolet-visible Spectrophotometry <2.24>, using diluted
hydrochloric acid (1 in 1000) as the blank: it exhibits a
maximum between 271 nm and 275 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirements of the
Content uniformity test.

To 1 tablet of Etilefrine Hydrochloride Tablets add 60 mL
of diluted hydrochloric acid (1 in 1000), and proceed as di-
rected in the Assay.

Amount (mg) of etilefrine hydrochloride (C,(H;sNO,.HCl)
= Mg X A1/As X 1/10

Ms: Amount (mg) of etilefrine hydrochloride for assay

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 30 minutes of Etilefrine Hydrochloride Tablets is not less
than 70%.

Start the test with 1 tablet of Etilefrine Hydrochloride
Tablets, withdraw not less than 20 mL of the medium at the
specified minute after starting the test, and filter through a
membrane filter with a pore size not exceeding 0.45 um.
Discard the first 10 mL of the filtrate, pipet V' mL of the
subsequent filtrate, add water to make exactly V" mL so that
each mL contains about 5 ug of etilefrine hydrochloride
(C1oHsNO,.HCl) according to the labeled amount, and use
this solution as the sample solution. Separately, weigh accu-
rately about 25 mg of etilefrine hydrochloride for assay, pre-
viously dried at 105°C for 4 hours, and dissolve in water to
make exactly 50 mL. Pipet 1 mL of this solution, add water
to make exactly 100 mL, and use this solution as the stand-
ard solution. Perform the test with exactly 20 uL each of the
sample solution and standard solution as directed under
Liquid Chromatography <2.01> according to the following
conditions, and determine the peak areas, Ar and Ag, of
etilefrine from each solution.

Dissolution rate (%) with respect to the labeled amount
of etilefrine hydrochloride (C,,H;sNO,.HCI)
= Mg X Ar/As X V'/V X 1/C X 18

Ms: Amount (mg) of etilefrine hydrochloride for assay
C: Labeled amount (mg) of etilefrine hydrochloride
(C10H15N02.HC1) in 1 tablet.

Operating conditions—

Proceed as directed in the operating conditions in the
Assay.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of etilefrine are not less than 8000 and
0.9 - 1.2, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of etilefrine is not more than 2.0%.

Assay Weigh accurately the mass of not less than 20
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Etilefrine Hydrochloride Tablets, and powder. Weigh accu-
rately a portion of the powder, equivalent to about 5 mg of
etilefrine hydrochloride (C,(H;sNO,.HCIl), add 60 mL of
diluted hydrochloric acid (1 in 1000), shake for 10 minutes,
add diluted hydrochloric acid (1 in 1000) to make exactly 100
mL, and filter. Discard the first 20 mL of the filtrate, and
use the subsequent filtrate as the sample solution. Sepa-
rately, weigh accurately about 50 mg of etilefrine hydrochlo-
ride for assay, previously dried at 105°C for 4 hours, and
dissolve in diluted hydrochloric acid (1 in 1000) to make
exactly 100 mL. Pipet 10 mL of this solution, add diluted hy-
drochloric acid (1 in 1000) to make exactly 100 mL, and use
this solution as the standard solution. Perform the test with
exactly 20 uL each of the sample solution and standard solu-
tion as direct under Liquid Chromatography <2.0I> accord-
ing to the following conditions, and determine the peak
areas, Ar and Ag, of etilefrine.

Amount (mg) of etilefrine hydrochloride (C;(H;sNO,.HCI)
= Mg X Ay/Ag X 1/10

Ms: Amount (mg) of etilefrine hydrochloride for assay

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 5 g of sodium lauryl sulfate in 940
mL of water and 500 mL of acetonitrile, and adjust the pH
to 2.3 with phosphoric acid.

Flow rate: Adjust the flow rate so that the retention time
of etilefrine is about 6 minutes.

System suitability—

System performance: Dissolve 4 mg of bamethan sulfate
and 4 mg of etilefrine hydrochloride in the mobile phase to
make 50 mL. When the procedure is run with 20 4L of this
solution under the above operating conditions, etilefrine and
bamethan are eluted in this order with the resolution be-
tween these peaks being not less than 5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of etilefrine is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Etizolam
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C7H5CIN,S: 342.85
4-(2-Chlorophenyl)-2-ethyl-9-methyl-6 H-
thieno[3,2-1][1,2,4]triazolo[4,3-a][1,4]diazepine
[40054-69-1]

Etizolam, when dried, contains not less than 98.5%
and not more than 101.0% of etizolam (C;7H;sCIN,S).

Description Etizolam occurs as a white to pale yellowish
white crystalline powder.

It is soluble in ethanol (99.5), sparingly soluble in aceto-
nitrile and in acetic anhydride, and practically insoluble in
water.

Identification (1) Determine the absorption spectrum of a
solution of Etizolam in ethanol (99.5) (1 in 100,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of
Etizolam as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wave numbers.

146 - 149°C

Purity (1) Heavy metals </.07>—Proceed with 2.0 g of
Etizolam according to Method 2, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 10 ppm).

(2) Related substances—Dissolve 20 mg of Etizolam in
50 mL of acetonitrile, and use this solution as the sample so-
lution. Pipet 1 mL of the sample solution, and add aceto-
nitrile to make exactly 20 mL. Pipet 1 mL of this solution,
add acetonitrile to make exactly 50 mL, and use this solution
as the standard solution. Perform the test with exactly 10 uLL
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.0I> according to the fol-
lowing conditions, and determine each peak area by the au-
tomatic integration method: the area of the peak other than
etizolam obtained from the sample solution is not larger
than the peak area of etizolam from the standard solution.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 240 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Melting point <2.60>
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Mobile phase: Dissolve 1.36 g of potassium dihydrogen
phosphate in water to make 1000 mL, and adjust the pH to
3.5 with diluted phosphoric acid (1 in 10). To 550 mL of this
solution add 450 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of etizolam is about 6 minutes.

Time span of measurement: About 5 times as long as the
retention time of etizolam beginning after the solvent peak.
System suitability—

Test for required detectability: Measure exactly 2 mL of
the standard solution, and add acetonitrile to make exactly
20 mL. Confirm that the peak area of etizolam obtained
from 10 uL of this solution is equivalent to 8 to 12% of that
from 10 uL of the standard solution.

System performance: Dissolve 0.02 g each of Etizolam and
ethyl parahydroxybenzoate in the mobile phase to make 50
mL. To 1 mL of this solution add the mobile phase to make
50 mL. When the procedure is run with 10 uL. of this solu-
tion under the above operating conditions, ethyl parahy-
droxybenzoate and etizolam are eluted in this order with the
resolution between these peaks being not less than 3.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of etizolam is not more than 2%.

Loss on drying <2.41> Not more than 0.5% (1g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.3 g of Etizolam, previ-
ously dried, dissolve in 70 mL of a mixture of acetic anhy-
dride and acetic acid (100) (7:3), and titrate <2.50> with 0.1
mol/L perchloric acid VS (potentiometric titration). The end
point is the second equivalent point. Perform a blank deter-
mination, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
=17.14 mg of C17H15C1N4S

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Etizolam Fine Granules

IF )7 LR

Etizolam Fine Granules contain not less than 93.0%
and not more than 107.0% of the labeled amount of
etizolam (C17H15C1N4S: 342.85).

Method of preparation Prepare as directed under Gran-
ules, with Etizolam.

Identification (1) To a quantity of powdered Etizolam
Fine Granules, equivalent to 5 mg of Etizolam according to
the labeled amount, add 10 mL of methanol, shake, and
filter through a membrane filter with a pore size not
exceeding 0.45 um. Evaporate the filtrate to dryness on a
water bath, cool, and then dissolve the residue in 2 mL of
sulfuric acid. The solution gives off a light yellow-green
fluorescent when exposed to ultraviolet light (main wave-
length: 365 nm).

(2) To a quantity of powdered Etizolam Fine Granules,



818 Etizolam Fine Granules / Official Monographs

equivalent to 1 mg of Etizolam according to the labeled
amount, add 80 mL of 0.1 mol/L hydrochloric acid TS,
shake, and then filter. Determine the absorption spectrum of
the filtrate as directed under Ultraviolet-visible Spectropho-
tometry <2.24>: it exhibits absorption maxima between 249
nm and 253 nm, and between 292 nm and 296 nm, when per-
form the measurement within 10 minutes.

Uniformity of dosage units <6.02> The Granules in single-
unit containers meet the requirement of the Mass variation
test.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 30 minutes of Etizolam Fine Granules is not less than
75%.

Start the test with an accurately weighed amount of Etizol-
am Fine Granules, equivalent to about 1 mg of etizolam
(C7H5CIN,S) according to the labeled amount, withdraw
not less than 20 mL of the medium at the specified minute
after starting the test, and filter through a membrane filter
with a pore size not exceeding 0.45 um. Discard the first
10 mL of filtrate, pipet 2 mL of the subsequent filtrate, add
exactly 2 mL of acetonitrile, and use this solution as the
sample solution. Separately, weigh accurately about 28 mg
of etizolam for assay, previously dried at 105°C for 3 hours,
and dissolve in methanol to make exactly 50 mL. Pipet 5 mL
of this solution, and add water to make exactly 100 mL.
Pipet 4 mL of this solution, and add water to make exactly
100 mL. Pipet 2 mL of this solution, add exactly 2 mL of
acetonitrile, and use this solution as the standard solution.
Perform the test with exactly 50 uL each of the sample solu-
tion and standard solution as directed under Liquid Chroma-
tography <2.01> according to the following conditions, and
determine the peak areas, At and Ag, of etizolam.

Dissolution rate (%) with respect to the labeled amount
of etizolam (C17H15C1N4S)
= Ms/My X Ay/Ag X 1/C % 18/5

Ms: Amount (mg) of etizolam for assay
Mr: Amount (g) of sample
C: Labeled amount (mg) of etizolam (C;;H;sCIN,S)in 1 g

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 243 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of water and acetonitrile (1:1).

Flow rate: Adjust the flow rate so that the retention time
of etizolam is about 7 minutes.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of etizolam are not less than 3000 and not
more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
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area of etizolam is not more than 2.0%.

Particle size <6.03> It meets the requirements of Fine gran-
ules.

Assay Weigh accurately an amount of Etizolam Fine Gran-
ules, equivalent to about 4 mg of etizolam (C;;H;5CIN,S),
add 30 mL of water, and stir. Add 60 mL of methanol, stir
for 20 minutes, add methanol to make exactly 100 mL, and
centrifuge. Pipet 5 mL of the supernatant liquid, add exactly
10 mL of the internal standard solution, add diluted metha-
nol (7 in 10) to make 25 mL, and use this solution as the
sample solution. Separately, weigh accurately about 0.1 g of
etizolam for assay, previously dried at 105°C for 3 hours,
and dissolve in diluted methanol (7 in 10) to make exactly
100 mL. Pipet 2 mL of this solution, and add diluted metha-
nol (7 in 10) to make exactly 100 mL. Pipet 10 mL of this so-
lution, add exactly 10 mL of the internal standard solution,
add diluted methanol (7 in 10) to make 25 mL, and use this
solution as the standard solution. Perform the test with 10
uL each of the sample solution and standard solution as di-
rected under Liquid Chromatography <2.0I> according to
the following conditions, and calculate the ratios, Qr and
Qs, of the peak area of etizolam to that of the internal stand-
ard.

Amount (mg) of etizolam (C;7H5CIN,S)
= Ms X Q1/Qs X 1/25

Ms: Amount (mg) of etizolam for assay

Internal standard solution—A solution of ethyl parahy-
droxybenzoate in diluted methanol (7 in 10) (1 in 50,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 240 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: Dissolve 1.36 g of potassium dihydrogen
phosphate in water to make 1000 mL, and adjust the pH to
3.5 with diluted phosphoric acid (1 in 10). To 550 mL of this
solution add 450 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of etizolam is about 6 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and etizolam are eluted in this
order with the resolution between these peaks being not less
than 3.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of etizolam to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Etizolam Tablets

IFYJTLiE

Etizolam Tablets contain not less than 93.0% and
not more than 107.0% of the labeled amount of
etizolam (C17H15CIN4S: 342.85).

Method of preparation Prepare as directed under Tablets,
with Etizolam.

Identification (1) To a quantity of powdered Etizolam
Tablets, equivalent to 5 mg of Etizolam according to the
labeled amount, add 10 mL of methanol, shake, and filter.
Evaporate the filtrate to dryness on a water bath, cool, and
then dissolve the residue in 2 mL of sulfuric acid. The solu-
tion gives off a light yellow-green fluorescence when exposed
to ultraviolet light (main wavelength: 365 nm).

(2) To a quantity of powdered Etizolam Tablets, equiva-
lent to 1 mg of Etizolam according to the labeled amount,
add 80 mL of 0.1 mol/L hydrochloric acid TS, shake, and
then filter through a membrane filter with a pore size not
exceeding 0.45 um. Determine the absorption spectrum of
this filtrate as directed under Ultraviolet-visible Spectropho-
tometry <2.24>: it exhibits absorption maxima between 249
nm and 253 nm, and between 292 nm and 296 nm when per-
form the measurement within 10 minutes.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

Take 1 tablet of Etizolam Tablets, add 2.5 mL of water,
and stir until it disintegrates. Add 20 mL of methanol, stir
for 20 minutes, add methanol to make exactly 25 mL, and
centrifuge. Pipet V'mL of the supernatant liquid, add
exactly 10 mL of the internal standard solution, add diluted
methanol (9 in 10) to make 25 mL so that each mL contains
about 8 ug of etizolam (C;;H,5CIN,S), and use this solution
as the sample solution. Then, proceed as directed in the
Assay.

Amount (mg) of etizolam (C;;H5CIN,S)
= Ms X Qr/Qs X 1/V X 1/20

Ms: Amount (mg) of etizolam for assay

Internal standard solution—A solution of ethyl parahy-
droxybenzoate in diluted methanol (9 in 10) (1 in 50,000).

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 30 minutes of Etizolam Tablets is not less than 70%.
Start the test with 1 tablet of Etizolam Tablets, withdraw
not less than 20 mL of the medium at the specified minute
after starting the test, and filter through a membrane filter
with a pore size not exceeding 0.45 ym. Discard the first 10
mL of the filtrate, pipet V' mL of the subsequent filtrate, add
water to make exactly V" mL so that each mL contains about
0.56 ug of etizolam (C;;H;5CIN,S) according to the labeled
amount. Pipet 2 mL of the solution, add exactly 2 mL of
acetonitrile, and use this solution as the sample solution.
Separately, weigh accurately about 28 mg of etizolam for
assay, previously dried at 105°C for 3 hours, dissolve in 50
mL of methanol, and add water to make exactly 100 mL.
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Pipet 5 mL of this solution, add water to make exactly 100
mL. Pipet 4 mL of this solution, add water to make exactly
100 mL. Pipet 2 mL of this solution, add exactly 2 mL of
acetonitrile, and use this solution as the standard solution.
Perform the test with exactly 50 uLL each of the sample solu-
tion and standard solution as directed under Liquid Chroma-
tography <2.0I> according to the following conditions, and
determine the peak areas of etizolam, A and Ag, of both so-
lutions.

Dissolution rate (%) with respect to the labeled amount
of etizolam (C;;H5sCIN,S)
= Mg X Ar/As X V'/V X 1/C X 9/5

Ms: Amount (mg) of etizolam for assay
C: Labeled amount (mg) of etizolam (C;7;H;sCIN,S) in 1
tablet

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 243 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of water and acetonitrile (1:1).

Flow rate: Adjust the flow rate so that the retention time
of etizolam is about 7 minutes.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of etizolam are not less than 3000 and not
more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of etizolam is not more than 2.0%.

Assay To 20 Etizolam Tablets add 50 mL of water, and stir
until they disintegrate. Add 400 mL of methanol, stir for 20
minutes, add methanol to make exactly 500 mL, and centri-
fuge. Pipet an amount of the supernatant liquid, equivalent
to about 0.2 mg of etizolam (C;;H;5CIN,S), add exactly 10
mL of the internal standard solution, add diluted methanol
(9 in 10) to make 25 mL, and use this solution as the sample
solution. Separately, weigh accurately about 100 mg of
etizolam for assay, previously dried at 105°C for 3 hours,
and dissolve in diluted methanol (9 in 10) to make exactly
100 mL. Pipet 2 mL of this solution, and add diluted metha-
nol (9 in 10) to make exactly 100 mL. Pipet 10 mL of this so-
lution, add exactly 10 mL of the internal standard solution,
add diluted methanol (9 in 10) to make 25 mL, and use this
solution as the standard solution. Perform the test with 10
uL each of the sample solution and standard solution as di-
rected under Liquid Chromatography <2.0I> according to
the following conditions, and calculate the ratios, Qr and
QOs, of the peak area of etizolam to that of the internal stand-
ard.

Amount (mg) of etizolam (C;;H5CIN,S)
= Mg X Q1/Qs X 1/500

Ms: Amount (mg) of etizolam for assay
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Internal standard solution—A solution of ethyl parahy-
droxybenzoate in diluted methanol (9 in 10) (1 in 50,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 240 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: Dissolve 1.36 g of potassium dihydrogen
phosphate in water to make 1000 mL, and adjust the pH to
3.5 with diluted phosphoric acid (1 in 10). To 550 mL of this
solution add 450 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of etizolam is about 6 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and etizolam are eluted in this
order with the resolution between these peaks being not less
than 3.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of etizolam to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Etodolac
IhRZY

HsC

and enantiomer

C17H21NO32 287.35
2-[(1RS)-1,8-Diethyl-1,3,4,9-
tetrahydropyrano[3,4-blindol-1-yl]acetic acid
[41340-25-4]

Etodolac, when dried, contains not less than 98.5%
and not more than 101.0% of C;;H,;NO;.

Description Etodolac occurs as white to pale yellow, crys-
tals or crystalline powder.

It is freely soluble in methanol and in ethanol (99.5), and
practically insoluble in water.

A solution of Etodolac in methanol (1 in 50) shows no op-
tical rotation.

Melting point: about 147°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Etodolac in ethanol (99.5) (3 in 200,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of
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Etodolac as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wave numbers.

Purity (1) Heavy metals </.07>—Proceed with 2.0 g of
Etodolac according to Method 2, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 10 ppm).

(2) Related substances—Dissolve 0.5 g of Etodolac in 10
mL of methanol, and use this solution as the sample solu-
tion. Pipet 2 mL of the sample solution, and add methanol
to make exactly 100 mL. Pipet 5 mL of this solution, add
methanol to make exactly 20 mL, and use this solution as the
standard solution (1). Pipet 4 mL of the standard solution
(1), add methanol to make exactly 10 mL, and use this solu-
tion as the standard solution (2). Perform the test with these
solutions as directed under Thin-layer Chromatography
<2.03>. Previously develop a plate of silica gel with fluores-
cent indicator for thin-layer chromatography in a developing
container containing 2 cm depth of a solution of L-ascorbic
acid in a mixture of methanol and water (4:1) (1 in 200 mL)
to the distance of 3 cm, and air-dry for 30 minutes. Spot 10
uL each of the sample solution and standard solutions (1)
and (2) on the plate 2.5 cm away from the bottom of the
plate, then immediately develop with a mixture of toluene,
ethanol (95) and acetic acid (100) (140:60:1) to a distance of
about 15 cm, and air-dry the plate. Examine under ultravio-
let light (main wavelength: 254 nm): any spot other than the
principal spot obtained with the sample solution is not more
intense than the spot with the standard solution (1), and the
number of spots which are more intense than the spot with
the standard solution (2) is not more than 2.

Loss on drying <2.4/> Not more than 0.5% (1 g, in vacu-
um, 60°C, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.3 g of Etodolac, previ-
ously dried, dissolve in 50 mL of ethanol (99.5), and titrate
<2.50> with 0.1 mol/L sodium hydroxide VS (potentiometric
titration). Perform a blank determination in the same man-
ner, and make any necessary correction.

Each mL of 0.1 mol/L sodium hydroxide VS
= 28.74 mg of C17H21NO3

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Etoposide
IbRIE

C29H32013: 588.56
(5R,5aR,8aR,95)-9-{[4,6-O-(1R)-Ethylidene-S-D-
glucopyranosyl]oxy}5-(4-hydroxy-
3,5-dimethoxyphenyl)-5,8,8a,9-
tetrahydrofuro[3,4":6,7]naphtho[2,3-d]-1,3-dioxol-
6(5aH)-one

[33419-42-0]

Etoposide contains not less than 98.0% and not
more than 102.0% of C,H;,0;;, calculated on the
anhydrous basis.

Description Etoposide occurs as white crystals or crystal-
line powder.

It is sparingly soluble in methanol, slightly soluble in
ethanol (99.5), and very slightly soluble in water.

Melting point: about 260°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Etoposide in methanol (1 in 10,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum or the
spectrum of a solution of Etoposide RS prepared in the same
manner as the sample solution: both spectra exhibit similar
intensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Etoposide as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum or the spectrum of
Etoposide RS: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

Optical rotation <2.49> [a]®: —100 - —105° (0.1 g calcu-
lated on the anhydrous basis, methanol, 20 mL, 100 mm).

Purity (1) Heavy metals </.07>—Proceed with 2.0 g of
Etoposide according to Method 2, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 10 ppm).

(2) Related substances—Dissolve 50 mg of Etoposide in
10 mL of methanol, add the mobile phase to make 50 mL,
and use this solution as the sample solution. Pipet 2 mL of
the sample solution, add the mobile phase to make exactly
200 mL, and use this solution as the standard solution. Per-
form the test with exactly 50 uL each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.0I> according to the following conditions, and de-
termine each peak area by the automatic integration method:
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the area of the peak other than etoposide with the sample so-
lution is not larger than 1/5 times the peak area of etoposide
with the standard solution, and the total area of the peaks
other than the peak of etoposide is not larger than 1/2 times
the peak area of etoposide with the standard solution.
Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 3 times as long as the
retention time of etoposide beginning after the solvent peak.
System suitability—

Test for required detectability: Measure exactly 1 mL of
the standard solution, and add the mobile phase to make
exactly 10 mL. Confirm that the peak area of etoposide ob-
tained with 50 uL of this solution is equivalent to 7 to 13%
of that with 50 uL of the standard solution.

System performance: Proceed as directed in the system
suitability in the Assay.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of etoposide is not more than 2.0%.

Water <2.48> Not more than 4.0% (0.5 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 25 mg each of Etoposide
and Etoposide RS (previously determined the water <2.48> in
the same manner as Etoposide) dissolve separately in metha-
nol to make exactly 25 mL. Pipet 10 mL each of these solu-
tions, add exactly 5 mL of the internal standard solution and
the mobile phase to make 50 mL, and use these solutions as
the sample solution and standard solution. Perform the test
with 50 uL each of the sample solution and standard solution
as directed under Liquid Chromatography <2.0I> according
to the following conditions, and calculate the ratios, Or and
QOs, of the peak area of etoposide to that of the internal
standard.

Amount (mg) of C29H32013 = MS X QT/QS

Ms: Amount (mg) of Etoposide RS, calculated on the
anhydrous basis

Internal standard solution—A solution of 2,6-dichloro-
phenol in methanol (3 in 2500).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 290 nm).

Column: A stainless steel column 3.9 mm in inside diame-
ter and 30 cm in length, packed with phenylsilanized silica
gel for liquid chromatography (10 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: Dissolve 6.44 g of sodium sulfate decahy-
drate in diluted acetic acid (100) (1 in 100) to make 1000 mL,
and add 250 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of etoposide is about 20 minutes.

System suitability—

System performance: Dissolve 10 mg of Etoposide in 2 mL
of methanol, add 8 mL of the mobile phase, and mix well.
Add 0.1 mL of diluted acetic acid (100) (1 in 25) and 0.1 mL
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of phenolphthalein TS, and add sodium hydroxide TS until
the color of the solution changes to faintly red. After
allowing to stand for 15 minutes, add 0.1 mL of diluted ace-
tic acid (100) (1 in 25). When the procedure is run with 10 uLL
of this solution under the above operating conditions, the
resolution between the peak of etoposide and the peak hav-
ing the relative retention time of about 1.3 with respect to
etoposide is not less than 3.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of etoposide to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Eucalyptus QOil
Oleum Eucalypti
d—A1h

Eucalyptus Oil is the essential oil distilled with
steam from the leaves of Eucalyptus globulus Labil-
lardiére or allied plants (Myrtaceae).

It contains not less than 70.0% of cineol (C;oH;50:
154.25).

Description Eucalyptus Oil is a clear, colorless or pale yel-
low liquid. It has a characteristic, aromatic odor and a pun-
gent taste.

It is neutral.

Identification Shake 1 mL of Eucalyptus Oil vigorously
with 1 mL of phosphoric acid, and allow to stand: the solu-
tion congeals within 30 minutes.

Refractive index <2.45> n¥: 1.458 - 1.470
Specific gravity <7.13> d2%): 0.907 - 0.927

Purity (1) Clarity of solution—Mix 1.0 mL of Eucalyptus
Oil with 5 mL of diluted ethanol (7 in 10): the solution is
clear.

(2) Heavy metals <1.07>—Proceed with 1.0 mL of Eu-
calyptus Oil according to Method 2, and perform the test.
Prepare the control solution with 4.0 mL of Standard Lead
Solution (not more than 40 ppm).

Assay Weigh accurately about 0.1 g of Eucalyptus Oil, and
dissolve in hexane to make exactly 25 mL. Pipet 5 mL of this
solution, add exactly 5 mL of the internal standard solution,
then add hexane to make 100 mL, and use this solution as
the sample solution. Separately, weigh accurately about 0.1 g
of cineol for assay, proceed as directed in the sample solu-
tion, and use this solution as the standard solution. Perform
the test with 2 uLL each of the sample solution and standard
solution as directed under Gas Chromatography <2.02> ac-
cording to the following conditions. Calculate the ratios, Qr
and Qs, of the peak area of cineol to that of the internal
standard of each solutions, respectively.

Amount (mg) of cineol (C;,H;50)
= Ms X Qr/Qs
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Ms: Amount (mg) of cineol for assay

Internal standard solution—A solution of anisol in hexane
(1 in 250).
Operating conditions—

Detector: A hydrogen flame-ionization detector.

Column: A glass column about 3 mm in inside diameter
and about 5m in length, having alkylene glycol phthalate
ester for gas chromatography coated at the ratio of 10% on
silanized siliceous earth for gas chromatography (150 to 180
um in particle diameter).

Column temperature: A constant temperature of about
120°C.

Carrier gas: Nitrogen.

Flow rate: Adjust the flow rate so that the retention time
of cineol is about 11 minutes.

Selection of column: Dissolve 0.1 g each of cineol and
limonene in 25 mL of hexane. To 1 mL of this solution add
hexane to make 20 mL. Proceed with about 2 uL of this so-
lution under the above operating conditions, and calculate
the resolution. Use a column giving elution of limonene and
cineol in this order with the resolution between these peaks
being not less than 1.5.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Famotidine

T7EFC

NH
2 (D\\ //()
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CsH | 5sN,0,S;: 337.45
N-Aminosulfonyl-3-{[2-(diaminomethyleneamino)-
1,3-thiazol-4-ylJmethylsulfanyl}propanimidamide
[76824-35-6]

Famotidine, when dried, contains not less than
98.5% of CgH15N702S3.

Description Famotidine occurs as white to yellowish white
crystals.

It is freely soluble in acetic acid (100), slightly soluble in
ethanol (95), and very slightly soluble in water.

It dissolves in 0.5 mol/L hydrochloric acid TS.

It is gradually colored by light.

Melting point: about 164°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Famotidine in 0.05 mol/L potassium dihydro-
genphosphate TS (1 in 50,000) as directed under Ultraviolet-
visible Spectrophotometry <2.24>, and compare the spectrum
with the Reference Spectrum: both spectra exhibit similar in-
tensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Famotidine, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.
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Purity (1) Clarity and color of solution—Dissolve 0.5 g
of Famotidine in 10 mL of 0.5 mol/L hydrochloric acid TS:
the solution is clear and colorless to pale yellow.

(2) Heavy metals <1.07>—Proceed with 2.0 g of Famoti-
dine according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 10 ppm).

(3) Related substances—Dissolve 0.20 g of Famotidine in
10 mL of acetic acid (100), and use this solution as the sam-
ple solution. Pipet 1 mL of the sample solution, and add ace-
tic acid (100) to make exactly 100 mL. Pipet 1 mL, 2 mL and
3 mL of this solution, add acetic acid (100) to make exactly
10 mL, respectively, and use these solutions as the standard
solution (1), the standard solution (2) and the standard solu-
tion (3). Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Spot 5 uL each of
the sample solution and standard solutions (1), (2) and (3) on
a plate of silica gel (5 to 7 um) with fluorescent indicator for
thin-layer chromatography, and dry in a stream of nitrogen.
Develop the plate with a mixture of ethyl acetate, methanol,
toluene and ammonia solution (28) (40:25:20:2) to a distance
of about 8 cm, and air-dry the plate. Examine under ultravi-
olet light (main wavelength: 254 nm): the spots other than
the principal spot and the spot of the starting point from the
sample solution are not more intense than the spot from the
standard solution (3). Total intensity of the spots other than
the principal spot and the spot of the starting point from the
sample solution is not more than 0.5% calculated on the
basis of intensities of the spots from the standard solution
(1) and the standard solution (2).

Loss on drying <2.4I> Not more than 0.5% (1 g, in vacu-
um, phosphorus (V) oxide, 80°C, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.3 g of Famotidine, previ-
ously dried, dissolve in 50 mL of acetic acid (100), and titrate
<2.50> with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 16.87 mg of C8H15N7OZS3

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Famotidine for Injection

AFRTrEFCL

Famotidine for Injection is a preparation for injec-
tion which is dissolved before use.

It contains not less than 94.0% and not more
than 106.09% of the labeled amount of famotidine
(CgH15N7OZS3: 33745).

Method of preparation Prepare as directed under Injec-
tion, with Famotidine.

Description Famotidine for Injection occurs as white
porous masses or powder.

Identification Dissolve an amount of Famotidine for Injec-
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tion, equivalent to 0.01 g of Famotidine according to the
labeled amount, in 50 mL of 0.05 mol/L potassium dihydro-
genphosphate TS. To 5 mL of this solution add 0.05 mol/L
potassium dihydrogenphosphate TS to make 50 mL, and de-
termine the absorption spectrum of this solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>: it exhib-
its a maximum between 263 nm and 267 nm.

pH <2.54> Dissolve an amount of Famotidine for Injection,
equivalent to 0.02 g of Famotidine according to the labeled
amount, in 1 mL of water: the pH of this solution is between
4.9 and 5.5.

Purity (1) Clarity and color of solution—Dissolve an
amount of Famotidine for Injection, equivalent to 0.02 g of
Famotidine according to the labeled amount, in 1 mL of
water: the solution is clear and colorless.

(2) Related substances—Take a number of Famotidine
for Injection, equivalent to about 0.1g of famotidine
(CsH5N-0,S3), dissolve each content in water, wash the in-
side of the container with water, combine the solutions of
the contents with the washings, add water to the combined
solution to make exactly 100 mL, and use this solution as the
sample solition. Pipet 1 mL of the sample solution, add
water to make exactly 100 mL, and use this solution as the
standard solution. Perform the test with exactly 5 uL each of
the sample solution and standard solution as directed under
Liquid Chromatography <2.0I> according to the following
conditions, and determine each peak area of these solutions
by the automatic integration method: the total area of the
peaks other than peak of famotidine from the sample solu-
tion is not larger than peak area of famotidine from the
standard solution.

Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 2 times as long as the
retention time of famotidine beginning after the solvent
peak.

System suitability—

Test for required detection: To exactly 2 mL of the stand-
ard solution add the water to make exactly 20 mL. Confirm
that the peak area of famotidine obtained from 5 uL of this
solution is equivalent to 8 to 12% of that from 5 uL of the
standard solution.

System performance: Proceed as directed in the system
suitability in the Assay.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the peak area
of famotidine is not more than 2.0%.

Water <2.48> Not more than 1.5% (0.1g, coulometric
titration).

Bacterial endotoxins <4.0/> Not more than 15 EU/mg.

Uniformity of dosage units <6.02>
of the Mass variation test.

It meets the requirement

Foreign insoluble matter <6.06> Perform the test according
to Method 2: it meets the requirement.

Insoluble particulate matter <6.07> It meets the require-
ment.
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Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Take a number of Famotidine for Injection, equiva-
lent to about 0.1 g of famotidine (CgH;5N;0,S;), dissolve
each content in water, wash the inside of each container with
water, combine the solutions of the contents with the wash-
ings, add water to the combined solution to make exactly 100
mL. Pipet 5 mL of this solution, add exactly 5 mL of the
internal standard solution, add the mobile phase to make
exactly 50 mL, and use this solution as the sample solution.
Separately, weigh accurately about 50 mg of famotidine for
assay, previously dried in vacuum with phosphorus (V) oxide
at 80°C for 4 hours, dissolve in the mobile phase to make
exactly 50 mL. Pipet 5 mL of this solution, add 5 mL of the
internal standard solution, add the mobile phase to make
exactly 50 mL, and use this solution as the standard solution.
Perform the test with 5 uLL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and calculate
the ratios, Qr and Qs, of the peak area of famotidine to that
of the internal standard.

Amount (mg) of famotidine (CgH;5N-0,S;)
= Ms X Or/Qs X 2

Ms: Amount (mg) of famotidine for assay

Internal standard solution—To 5 mL of a solution of methyl
parahydroxybenzoate in methanol (1 in 500) add water to
make 50 mL.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 2 g of sodium 1-heptane sulfonate
in 900 mL of water, adjust to pH 3.0 with acetic acid (100),
and add water to make 1000 mL. To this solution add 240
mL of acetonitrile and 40 mL of methanol.

Flow rate: Adjust the flow rate so that the retention time
of famotidine is about 6 minutes.

System suitability—

System performance: When the procedure is run with 5 uL
of the standard solution under the above operating condi-
tions, famotidine and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 11.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratios of
the peak area of famotidine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Hermetic containers.
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Famotidine Injection

T 7EFC AR

Famotidine Injection is an aqueous solution for in-
jection.

It contains not less than 92.0% and not more
than 108.0% of the labeled amount of famotidine
(CsH5sN-0,S;: 337.45).

Method of preparation Prepare as directed under Injec-
tions, with Famotidine.

Description Famotidine Injection is a colorless or light yel-
low, clear liquid.

Identification To an amount of Famotidine Injection,
equivalent to 10 mg of Famotidine according to the labeled
amount, add water to make 100 mL. Run 1 mL of this solu-
tion on a column prepared by filling about 1 cm inside diam-
eter chromatography tube with about 0.4 g of 55 - 105 um
octadecylsilanized silica gel for pretreatment. Wash the
column with 15 mL of water, followed by elution with 5 mL
of methanol. To the eluate add methanol to make 10 mL.
Determine the absorption spectrum of this solution as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>: it
exhibits a maximum between 285 nm and 289 nm.

Osmotic pressure ratio Being specified separately.
pH Being specified separately.

Purity Related substances—To an exact amount of
Famotidine Injection, equivalent to 25 mg of Famotidine ac-
cording to the labeled amount, add the mobile phase to
make exactly 50 mL, and use this solution as the sample so-
lution. Separately, weigh accurately about 10 mg of famoti-
dine for assay, dissolve in methanol, and add methanol to
make exactly 100 mL. Pipet 5 mL of this solution, add the
mobile phase to make exactly 100 mL, and use this solution
as the standard solution. Perform the test with exactly 20 uL.
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions. Determine the peak area of each solution
by the automatic integration method, and calculate the
amounts of the related substances by the following equation:
the amounts of related substances, having the relative reten-
tion time about 1.3 and about 1.5 to famotidine are not
more than 3.0% respectively, and the amount of other
related substances except the above substances is not more
than 0.5%, and the total amount of the related substances is
not more than 5.0%.

Amount (%) of related substance = Mg X A1/Ag X 1/10
Total amount (%) of related substances
= Mg X TA1/As X 1/10

Ms: Amount (mg) of famotidine for assay

Ag: Peak area of famotidine in the standard solution

Ar: Peak area of related substances in the sample solution

Y At: Total peak area of the related substances in the sam-
ple solution

Operating conditions—
Detector, column and column temperature: Proceed as di-
rected in the operating conditions in the Assay.
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Mobile phase: Dissolve 1.74 g of sodium 1-pentane sul-
fonate in 900 mL of water, adjust to pH 4.0 with diluted
acetic acid (100) (1 in 10), and add water to make 1000 mL.
To 840 mL of this solution add 80 mL of methanol and 40
mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of famotidine is about 17 minutes.

Time span of measurement: About 4 times as long as the
retention time of famotidine, beginning after the solvent
peak.

System suitability—

Test for required detectability: Pipet 5 mL of the standard
solution, add the mobile phase to make exactly 50 mL. Con-
firm that the peak area of famotidine obtained with 20 uL of
this solution is equivalent to 8 to 12% of that with 20 uL of
the standard solution.

System performance: To 20 mg of famotidine for assay
add 2 mL of a solution of methyl parahydroxybenzoate in
acetonitrile (1 in 500), and add methanol to make 20 mL. To
5 mL of this solution add the mobile phase to make 50 mL.
When the procedure is run with 10 L of this solution under
the above operating conditions, famotidine and methyl par-
ahydroxybenzoate are eluted in this order with the resolution
between these peaks being not less than 19.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above opera-
tions conditions, the relative standard deviation of the peak
area of famotidine is not more than 2.0%.

Bacterial endotoxins <4.0I> Less than 15 EU/mg.
Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method I: it meets the requirement.

Insoluble particulate matter <6.07>
ment.

It meets the require-

Sterility <4.06> Perform the test according to Membrane
filtration method: it meets the requirement.

Assay To an exactly measured volume of Famotidine
Injection, equivalent to about 25mg of famotidine
(CsH5N,0,S3) according to the labeled amount, add exactly
2.5 mL of the internal standard solution, and add the mobile
phase to make 50 mL. Pipet 10 mL of this solution, add the
mobile phase to make 50 mL, and use this solution as the
sample solution. Separately, weigh accurately about 50 mg
of famotidine for assay, previously dried in vacuum with
phosphorus (V) oxide at 80°C for 4 hours, dissolve in metha-
nol, add exactly 5 mL of the internal standard solution, and
add methanol to make 50 mL. Pipet 5 mL of this solution,
add the mobile phase to make 50 mL, and use this solution
as the standard solution. Perform the test with 10 uL each of
the sample solution and standard solution as directed under
Liquid Chromatography <2.01> according to the following
conditions. Calculate the ratios, Qr and Qs of the peak area
of famotidine to that of the internal standard.

Amount (mg) of famotidine (CgH;sN-0,S5)
= Ms X Qr/Qs X 1/2

Ms: Amount (mg) of famotidine for assay

Internal standard solution—A solution of methyl parahy-
droxybenzoate in acetonitrile (1 in 500).
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Operating conditions—

Ditector: An ultraviolet absorption photometer (Wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 1.74 g of sodium 1-pentane sul-
fonate in 900 mL of water, adjust to pH 4.0 with diluted
acetic acid (100) (1 in 10), and add water to make 1000 mL.
To 750 mL of this solution add 200 mL of methanol and 50
mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of famotidine is about 4 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, famotidine and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 26.

System repeatability: When the test is repeated 5 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of famotidine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Hermetic containers.

Famotidine Powder
T7EFC

Famotidine Powder contains not less than 94.0%
and not more than 106.0% of the labeled amount of
famotidine (C3H15N702S3: 33745)

Method of preparation Prepare as directed under Granules
or Powders, with Famotidine.

Identification Weigh a portion of Famotidine Powder,
equivalent to 0.01 g of Famotidine according to the labeled
amount, add 50 mL of 0.05 mol/L potassium dihydrogen-
phosphate TS, shake well, and centrifuge. To 5 mL of the
supernatant liquid add 0.05 mol/L potassium dihydrogen-
phosphate TS to make 50 mL, and determine the absorption
spectrum of this solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>: it exhibits a maximum be-
tween 263 nm and 267 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: Famotidine Powder in single-
unit containers meets the requirement of the Content unifor-
mity test.

Take out the total amount of the content of 1 container
of Famotidine Powder, add 10 mL of water per 10 mg of
famotidine (CgH;5sN;0,S;), shake well, add 10mL of
methanol, shake well, add methanol to make exactly V' mL
so that each mL contains about 0.4 mg of famotidine
(CgH5N;0,S3), and centrifuge. Pipet 5 mL of the superna-
tant liquid, add exactly 2 mL of the internal standard solu-
tion, add the mobile phase to make 20 mL, and use this solu-
tion as the sample solution. Proceed as directed in the Assay.
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Amount (mg) of famotidine (C3H15N70283)
= Ms X O1/Qs X V/250

Ms: Amount (mg) of famotidine for assay

Internal standard solution—To 5 mL of a solution of methyl
parahydroxybenzoate in methanol (1 in 500) add water to
make 50 mL.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of 0.05 mol/L acetic acid-sodium acetate buffer solu-
tion, pH 4.0 as the dissolution medium, the dissolution rates
in 15 minutes of a 20-mg/g powder and a 100-mg/g powder
are not less than 80% and not less than 85%, respectively.
Start the test with an accurately weighed amount of Famo-
tidine Powder, equivalent to about 20 mg of famotidine
(CsH5N,0,S3) according to the labeled amount, withdraw
not less than 20 mL of the medium at the specified minute
after starting the test, and filter through a membrane filter
with a pore size not exceeding 0.5 um. Discard the first 10
mL of the filtrate, and use the subsequent filtrate as the
sample solution. Separately, weigh accurately about 40 mg
of famotidine for assay, previously dried in vacuum on
phosphorus (V) oxide at 80°C for 4 hours, dissolve in the
dissolution medium to make exactly 100 mL. Pipet 5 mL of
this solution, add the dissolution medium to make exactly
100 mL, and use this solution as the standard solution.
Determine the absorbances, At and Ag, of the sample solu-
tion and standard solution at 266 nm as directed under
Ultraviolet-visible Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of famotidine (C8H15N7OZS3)
= Ms/My X At/As X 1/C X 45

Ms: Amount (mg) of famotidine for assay

Mr: Amount (g) of the sample

C: Labeled amount (mg) of famotidine (CgH;sN,0,S;) in
lg

Assay Weigh accurately a portion of Famotidine Powder,
equivalent to about 20 mg of famotidine (CsH;sN;0,S3), add
20 mL of water, and shake well. Add 20 mL of methanol,
then shake well, add methanol to make exactly 50 mL, and
centrifuge. Pipet 5 mL of the supernatant liquid, add exactly
2 mL of the internal standard solution, add the mobile phase
to make 20 mL, and use this solution as the sample solution.
Separately, weigh accurately about 0.1 g of famotidine for
assay, previously dried in vacuum with phosphorus (V) oxide
at 80°C for 4 hours, dissolve in methanol to make exactly 50
mL. Pipet 10 mL of this solution, and add methanol to make
exactly 50 mL. Pipet 5 mL of this solution, add exactly 2 mL
of the internal standard solution, add the mobile phase to
make 20 mL, and use this solution as the standard solution.
Perform the test with 5 uLL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.01> according to the following conditions, and calculate
the ratios, Qr and Qs, of the peak area of famotidine to that
of the internal standard.

Amount (mg) of famotidine (C3H15N7OZS3)
= Ms X Qr/Qs X 1/5

Ms: Amount (mg) of famotidine for assay

Internal standard solution—To 5 mL of a solution of methyl
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parahydroxybenzoate in methanol (1 in 500) add water to
make 50 mL.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 2 g of sodium 1-heptane sulfonate
in 900 mL of water, adjust to pH 3.0 with acetic acid (100),
and add water to make 1000 mL. To this solution add 240
mL of acetonitrile and 40 mL of methanol.

Flow rate: Adjust the flow rate so that the retention time
of famotidine is about 6 minutes.

System suitability—

System performance: When the procedure is run with 5 uL.
of the standard solution under the above operating condi-
tions, famotidine and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 11.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratios of
the peak area of famotidine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Tight containers.

Famotidine Tablets

TrEFZ U8

Famotidine Tablets contain not less than 94.0% and
not more than 106.0% of the labeled amount of
famotidine (C8H15N7OZS3: 337.45).

Method of preparation Prepare as directed under Tablets,
with Famotidine.

Identification Weigh a portion of powdered Famotidine
Tablets, equivalent to 0.01 g of Famotidine according to the
labeled amount, add 50 mL of 0.05 mol/L potassium dihy-
drogenphosphate TS, shake well, and centrifuge. To 5 mL of
the supernatant liquid add 0.05 mol/L potassium dihydro-
genphosphate TS to make 50 mL, and determine the absorp-
tion spectrum of this solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>: it exhibits a maximum
between 263 nm and 267 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Famotidine Tablets add 2 mL of water,
shake to disintegrate, then add a suitable amount of
methanol, and shake well. Add methanol to make exactly
V'mL of a solution containing about 0.2 mg of famotidine
(CsH5N;0,S3) per mL, and centrifuge. Pipet 10 mL of the
supernatant liquid, add exactly 2 mL of the internal standard
solution, add the mobile phase to make 20 mL, and use this
solution as the sample solution. Separately, weigh accurately
about 0.1 g of famotidine for assay, previously dried in
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vacuum with phosphorus (V) oxide at 80°C for 4 hours, dis-
solve in methanol to make exactly 100 mL. Pipet 10 mL of
this solution, and add methanol to make exactly 50 mL.
Pipet 10 mL of this solution, add exactly 2 mL of the inter-
nal standard solution, add the mobile phase to make 20 mL,
and use this solution as the standard solution. Perform the
test with 5 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.0/> ac-
cording to the operating conditions described in the Assay,
and calculate the ratios, Qr and Qs, of the peak area of
famotidine to that of the internal standard.

Amount (mg) of famotidine (C3H15N70283)
= Mg X Or/Qs X V/500

Ms: Amount (mg) of famotidine for assay

Internal standard solution—To 5 mL of a solution of methyl
paraphydroxybenzoate in methanol (1 in 500) add water to
make 50 mL.

Dissolution Being specified separately.

Assay Take a number of Famotidine Tablets, equivalent to
0.2 g of famotidine (CgH5N-0,S;), add 50 mL of water, and
disintegrate by shaking well. Add 100 mL of methanol, then
shake well, add methanol to make exactly 200 mL, and cen-
trifuge. Pipet 5 mL of the supernatant liquid, add exactly 5
mL of the internal standard solution, add the mobile phase
to make 50 mL, and use this solution as the sample solution.
Separately, weigh accurately about 0.1 g of famotidine for
assay, previously dried in vacuum with phosphorus (V) oxide
at 80°C for 4 hours, dissolve in methanol to make exactly
100 mL. Pipet 5 mL of this solution, add exactly 5 mL of the
internal standard solution, add the mobile phase to make 50
mL, and use this solution as the standard solution. Perform
the test with 5 uLL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions, and calculate the
ratios, Qr and Qs, of the peak area of famotidine to that of
the internal standard.

Amount (mg) of famotidine (CgH;5N-0,S;)
= Ms X Qr/Qs X 2

Ms: Amount (mg) of famotidine for assay

Internal standard solution—To 5 mL of a solution of methyl
parahydroxybenzoate in methanol (1 in 500) add water to
make 50 mL.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 2 g of sodium 1-heptane sulfonate
in 900 mL of water, adjust to pH 3.0 with acetic acid (100),
and add water to make 1000 mL. To this solution add 240
mL of acetonitrile and 40 mL of methanol.

Flow rate: Adjust the flow rate so that the retention time
of famotidine is about 6 minutes.

System suitability—

System performance: When the procedure is run with 5 uL

of the standard solution under the above operating condi-
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tions, famotidine and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 11.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratios of
the peak area of famotidine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Tight containers.

Faropenem Sodium Hydrate

T 7 ORRLT MY LI

COzNa

o
TN 23 HO
HO ; ¢ WY
HsC  H H

C12H;,NNaO;S.23 H,0: 352.34

Monosodium (5R,6S5)-6-[(1R)-1-hydroxyethyl]-7-o0x0-3-
[(2R)-tetrahydrofuran-2-yl]-4-thia-1-azabicyclo[3.2.0]hept-
2-ene-2-carboxylate hemipentahydrate

[122547-49-3, anhydride]

Faropenem Sodium Hydrate contains not less than
870 ug (potency) and not more than 943 ug (potency)
per mg, calculated on the anhydrous basis. The po-
tency of Faropenem Sodium Hydrate is expressed as
mass (potency) of faropenem (C;,H;5NO;S: 285.32).

Description Faropenem Sodium Hydrate occurs as white to
light yellow, crystals or crystalline powder.

It is freely soluble in water and in methanol, slightly solu-
ble in ethanol (95), and practically insoluble in diethyl ether.

Identification (1) Dissolve 5 mg of Faropenem Sodium
Hydrate in 1 mL of hydroxylammonium chloride-ethanol
TS, allow to stand for 3 minutes, add 1 mL of acidic ammo-
nium iron (III) sulfate TS, and shake: a red-brown to brown
color develops.

(2) Determine the absorption spectra of solutions of
Faropenem Sodium Hydrate and Faropenem Sodium RS (1
in 20,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectra: both spectra
exhibit similar intensities of absorption at the same wave-
lengths.

(3) Determine the infrared absorption spectra of Faro-
penem Sodium Hydrate and Faropenem Sodium RS as di-
rected in the potassium bromide disk method under Infrared
Spectrophotometry <2.25>, and compare the spectra: both
spectra exhibit similar intensities of absorption at the same
wave numbers.

Optical rotation <2.49> [o]¥: +145- +150° (0.5 g calcu-
lated as the anhydrous basis, water, 50 mL, 100 mm).

Purity (1) Heavy metals <1.07>—Proceed with 2.0 g of
Faropenem Sodium Hydrate according to Method 4, and
perform the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 10 ppm).

(2) Related substances—Dissolve a quantity of Faro-
penem Sodium Hydrate equivalent to 0.10 g (potency) in 200
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mL of water, and use this solution as the sample solution.
Pipet 2 mL of the sample solution, add water to make
exactly 200 mL, and use this solution as the standard solu-
tion. Perform the test with exactly 20 uL. each of the sample
solution and standard solution as directed under Liquid
Chromatography <2.0/> according to the following condi-
tions, and determine each peak area by the automatic in-
tegration method: the peak area of the epimer, having the
relative retention time of about 1.1 with respect to faro-
penem, obtained from the sample solution is not larger than
3/10 times the peak area of faropenem from the standard so-
lution, and the total area of the peaks other than the peak of
faropenem from the sample solution is not larger than 1/2
times the peak area of faropenem from the standard solu-
tion.

Operating conditions—

Column, column temperature, mobile phase, and flow
rate: Proceed as directed in the operating conditions in the
Assay.

Detector: An ultraviolet absorption photometer (wave-
length: 240 nm).

Time span of measurement: About 6 times as long as the
retention time of faropenem, beginning after the solvent
peak.

System suitability—

Test for required detectability: To exactly 2 mL of the
standard solution add water to make exactly 20 mL. Con-
firm that the peak area of faropenem obtained with 20 uL of
this solution is equivalent to 7 to 13% of that with 20 uL of
the standard solution.

System performance: When the procedure is run with 20
uL of the standard solution obtained in the Assay under the
above operating conditions, the internal standard and faro-
penem are eluted in this order with the resolution between
these peaks being not less than 1.5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of faropenem is not more than 2.0%.

Water <2.48> Not less than 12.6% and not more than
13.1% (20 mg, coulometric titration).

Assay Weigh accurately an amount of Faropenem Sodium
Hydrate and Faropenem Sodium RS, equivalent to about 25
mg (potency), each of these, add exactly 10 mL each of the
internal standard solution, add water to make 50 mL, and
use these solutions as the sample solution and the standard
solution, respectively. Perform the test with 20 uL of the
sample solution and standard solution as directed under Liq-
uid Chromatography <2.07> according to the following con-
ditions, and calculate the ratios, Qr and Qs, of the peak area
of faropenem to that of the internal standard.

Amount [ug (potency)] of faropenem (C;,H;sNOsS)
= Ms X Qr/Qs X 1000

Ms: amount [mg (potency)] of Faropenem Sodium RS

Internal standard solution—Dissolve 0.5 g of m-hydroxya-
cetophenone in 20 mL of acetonitrile, and add water to make
200 mL.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 305 nm).
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Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 4.8 g of potassium dihydrogen-
phosphate, 5.4 g of disodium hydrogen phosphate dodeca-
hydrate and 1.0 g of tetra n-butyl ammonium bromide in
water to make 1000 mL. To 870 mL of this solution add 130
mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of faropenem is about 11 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the internal standard and faropenem are eluted in
this order with the resolution between these peaks being not
less than 1.5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of faropenem to that of the internal stand-
ard is not more than 1.0%.

Containers and storage Containers—Tight containers.

Faropenem Sodium for Syrup

Oy 7RA77ARRLF ML

Faropenem Sodium for Syrup is a preparation for
syrup, which is dissolved before use.

It contains not less than 93.0% and not more
than 106.0% of the labeled amount of faropenem
(C,H5NOsS: 285.32).

Method of preparation Prepare as directed under Prepara-
tions for Syrups, with Faropenem Sodium Hydrate.

Identification Dissolve an amount of pulverized Faro-
penem Sodium for Syrup, equivalent to 25 mg (potency) of
Faropenem Sodium Hydrate according to the labeled
amount, in 50 mL of water. To 5 mL of this solution add
water to make 50 mL, filter, if necessary, and determine the
absorption spectrum of the solution so obtained as directed
under Ultraviolet-visible Spectrophotometry <2.24>: it ex-
hibits maxima between 254 nm and 258 nm, and between
304 nm and 308 nm.

Purity Related substances—Powder Faropenem Sodium
for Syrup, if necessary. To a part of the powder, equivalent
to about 25 mg (potency) of Faropenem Sodium Hydrate ac-
cording to the labeled amount, add about 10 mL of water,
shake well, then add water to make exactly 50 mL, and
filter. Discard the first 10 mL of the filtrate, and use the sub-
sequent filtrate as the sample solution. Pipet 2 mL of the
sample solution, add water to make exactly 200 mL, and use
this solution as the standard solution. Perform the test with
exactly 20 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.0/> ac-
cording to the following conditions, and determine each
peak area of both solutions by the automatic integration
method: the area of the peak of cleaved derivative, having
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the relative retention time of about 0.71 with respect to faro-
penem, obtained from the sample solution is not larger than
1.5 times the peak area of faropenem from the standard so-
lution, and the total area of the peaks other than the peak of
faropenem from the sample solution is not larger than 2
times the peak area of faropenem from the standard solu-
tion. For these calculations use the area of the peak of
cleaved derivative, having the relative retention time of
about 0.71, after multiplying by the relative response factor
0.37.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 240 nm).

Column: A stainless steel column 4 mm in inside diameter
and 25 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase A: Dissolve 6.12 g of potassium dihydrogen
phosphate, 1.79 g of disodium hydrogen phosphate dodeca-
hydrate and 1.61 g of tetra n-butylammonium bromide in
water to make 1000 mL.

Mobile phase B: A mixture of the mobile phase A and
acetonitrile (1:1).

Flowing of mobile phase: Control the gradient by mixing
the mobile phases A and B as directed in the following table.

Mobile phase A Mobile phase B
(vol%) (vol%)

84 — 30 16 > 70

Time after injection
of sample (min)

0-54

Flow rate: 1.5 mL per minute.

Time span of measurement: 2.5 times as long as the reten-
tion time of faropenem, beginning after the solvent peak.
System suitability—

Test for required detectability: To exactly 2 mL of the
standard solution add water to make exactly 20 mL. Con-
firm that the peak area of faropenem obtained with 20 4L of
this solution is equivalent to 7 to 13% of that with 20 uL of
the standard solution.

System performance: When the procedure is run with 20
uL of the standard solution obtained in the Assay under the
above operating conditions, the internal standard and faro-
penem are eluted in this order with the resolution between
these peaks being not less than 11.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of faropenem is not more than 3.0%.

Water <2.48> Not less than 1.5% and not more than 2.1%
(80 mg, coulometric titration).

Uniformity of dosage units <6.02> Faropenem Sodium for
Syrup in single-unit containers meet the requirement of the
Mass variation test.

Assay Powder, if necessary, and weigh accurately an
amount of Faropenem Sodium for Syrup, equivalent to
about 25 mg (potency) of faropenem (C,,H;sNOsS), add
exactly 10 mL of the internal standard solution and a suita-
ble amount of water, shake well, and add water to make 50
mL. Filter, discard the first 10 mL of the filtrate, and use the
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subsequent filtrate as the sample solution. Separately, weigh
accurately about 25 mg (potency) of Faropenem Sodium RS,
add exactly 10 mL of the internal standard solution and
water to make 50 mL, and use this solution as the standard
solution. Preceed as directed in the Assay under Faropenem
Sodium Hydrate.

Amount [mg (potency)] of faropenem (C;;H;sNOsS)
= Ms X Qr/Qs

Ms: Amount [mg (potency)] of Faropenem Sodium RS

Internal standard solution—Dissolve 0.5 g of m-hydroxya-
cetophenone in 20 mL of acetonitrile, and add water to make
200 mL.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Faropenem Sodium Tablets

T7AXRIXLT ML

Faropenem Sodium Tablets contain not less than
94.0% and not more than 106.0% of the labeled
amount of faropenem (C,H;sNOsS: 285.32).

Method of preparation Prepare as directed under Tablets,
with Faropenem Sodium Hydrate.

Identification To pulverized Faropenem Sodium Tablets,
equivalent to 70 mg (potency) of Faropenem Sodium Hy-
drate according to the labeled amount, add water to make
100 mL. To 5 mL of this solution add water to make 100
mL, filter, if necessary, and determine the absorption spec-
trum of this solution as directed under Ultraviolet-visible
Spectrophotometry <2.24>: it exhibits maxima between 254
nm and 258 nm and between 304 nm and 308 nm.

Purity Related substances—Powder not less than 5 Faro-
penem Sodium Tablets. To a part of the powder, equivalent
to about 25 mg (potency) of Faropenem Sodium Hydrate ac-
cording to the labeled amount, add about 10 mL of water,
shake well, then add water to make exactly 50 mL, and
filter. Discard the first 10 mL of the filtrate, and use the sub-
sequent filtrate as the sample solution. Pipet 2 mL of the
sample solution, add water to make exactly 200 mL, and use
this solution as the standard solution. Perform the test with
exactly 20 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.0/> ac-
cording to the following conditions, and determine each
peak area of both solutions by the automatic integration
method: the area of the peak of cleaved derivative, having
the relative retention time of about 0.71 with respect to faro-
penem, obtained from the sample solution is not larger than
1.5 times the peak area of faropenem from the standard so-
lution, and the total area of the peaks other than the peak of
faropenem from the sample solution is not larger than 2.5
times the peak area of faropenem from the standard solu-
tion. For these calculation, use the area of the peak of
cleaved derivative, having the relative retention time of
about 0.71, after multiplying by the relative response factor
0.37.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
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length: 240 nm).

Column: A stainless steel column 4 mm in inside diameter
and 25 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase A: Dissolve 6.12 g of potassium dihydrogen
phosphate, 1.79 g of disodium hydrogen phosphate dodeca-
hydrate and 1.61 g of tetra n-butylammonium bromide in
water to make 1000 mL.

Mobile phase B: A mixture of the mobile phase A and
acetonitrile (1:1).

Flowing of mobile phase: Control the gradient by mixing
the mobile phases A and B as directed in the following table.

Mobile phase A Mobile phase B
(vol%) (vol%)

84 — 30 16 —> 70

Time after injection
of sample (min)

0-54

Flow rate: 1.5 mL per minute.

Time span of measurement: About 2.5 times as long as the
retention time of faropenem, beginning after the solvent
peak.

System suitability—

Test for required detectability: To exactly 2 mL of the
standard solution add water to make exactly 20 mL. Con-
firm that the peak area of faropenem obtained with 20 uL of
this solution is equivalent to 7 to 13% of that with 20 uL of
the standard solution.

System performance: When the procedure is run with 20
uL of the standard solution obtained in the Assay under the
above operating conditions, the internal standard and faro-
penem are eluted in this order with the resolution between
these peaks being not less than 11.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of faropenem is not more than 3.0%.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Faropenem Sodium Tablets add 130 mL of
water, shake vigorously until the tablets are disintegrated,
and add water to make exactly ' mL so that each mL con-
tains about 1 mg (potency) of Faropenem Sodium Hydrate.
Pipet 5 mL of this solution, add water to make exactly 100
mL, and filter. Discard the first 10 mL of the filtrate, and
use the subsequent filtrate as the sample solution. Sepa-
rately, weigh accurately about 25 mg (potency) of Faro-
penem Sodium RS, and dissolve in water to make exactly 50
mL. Pipet 10 mL of this solution, add water to make exactly
100 mL, and use this solution as the standard solution.
Determine the absorbances, Ary7s, At3o0s, A13545 As2755 As305
and Agsss, of the sample solution and standard solution at
275 nm, 305 nm and 354 nm as directed under Ultraviolet-
visible Spectrophotometry <2.24>, and calculate At and Ag,
using the following equations.

Ar = Arzos — (49 X Arys + 30 X Arsse)/79
As = Aszos — (49 X Asyys + 30 X Agzse)/79
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Amount [mg (potency)] of faropenem (C;,H;sNOsS)
= Ms X AT/AS X V/25

Ms: Amount [mg (potency)] of Faropenem Sodium RS

Dissolution <6.70> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 30 minutes of Faropenem Sodium Tablets is not less than
85%.

Start the test with 1 tablet of Faropenem Sodium Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet ¥ mL of the subsequent fil-
trate, add water to make exactly V" mL so that each mL con-
tains about 56 ug (potency) of Faropenem Sodium Hydrate
according to the labeled amount, and use this solution as the
sample solution. Separately, weigh accurately an amount of
Faropenem Sodium RS, equivalent to about 18 mg (po-
tency), and dissolve in water to make exactly 100 mL. Pipet
5 mL of this solution, add water to make exactly 20 mL, and
use this solution as the standard solution. Perform the test
with the sample solution and standard solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and de-
termine the absorbances, At and Ag, at 306 nm.

Dissolution rate (%) with respect to the labeled amount
of faropenem (C;,H;5NOsS)
= Mg X A1/As X V'/V X 1/C x 225

Ms: Amount [mg (potency)] of Faropenem Sodium RS
C: Labeled amount [mg (potency)] of faropenem
(C12H15NOSS) in 1 tablet

Assay Weigh accurately the mass of not less than 5 Faro-
penem Sodium Tablets, and powder. Weigh accurately a
portion of the powder, equivalent to about 25 mg (potency)
of faropenem (C;,H5sNOsS), add exactly 10 mL of the inter-
nal standard solution, shake well, and add water to make
exactly 50 mL. Filter, discard the first 10 mL of the filtrate,
and use the subsequent filtrate as the sample solution. Sepa-
rately, weigh accurately about 25 mg (potency) of Faro-
penem Sodium RS, add exactly 10 mL of the internal stan-
darad solution and water to make exactly 50 mL, and use
this solution as the standard solution. Proceed as directed in
the Assay under Faropenem Sodium Hydrate.

Amount [mg (potency)] of faropenem (C;,H;sNO;S)
= Ms X Qr/Qs

Ms: Amount [mg (potency)] of Faropenem Sodium RS

Internal standard solution—Dissolve 0.5 g of m-hydorxya-
cetophenone in 20 mL of acetonitrile, and add water to make
200 mL.

Containers and storage Containers—Tight containers.
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Felbinac
JzIEFY

O COH
C14H12022 212.24

Biphenyl-4-ylacetic acid
[5728-52-9]

Felbinac, when dried, contains not less than 98.5%
and not more than 101.0% of C4H;,0,.

Description Felbinac occurs as white to pale yellowish
white crystals or crystalline powder.

It is soluble in methanol and in acetone, sparingly soluble
in ethanol (95), and practically insoluble in water.

Identification (1) Determine the absorption spectrum of a
solution of Felbinac in ethanol (95) (1 in 200,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(2) Determine the infrared absorption spectrum of Fel-
binac as directed in the potassium bromide disc method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wave numbers.

163 - 166°C

Purity (1) Chloride <1.03>—Dissolve 1.0 g of Felbinac in
40 mL of acetone, add 6 mL of dilute nitric acid and water
to make 50 mL. Perform the test using this solution as the
test solution. Prepare the control solution by combining 0.30
mL of 0.01 mol/L hydrochloric acid VS, 40 mL of acetone
and 6 mL of dilute nitric acid, and add water to make 50 mL
(not more than 0.011%).

(2) Heavy metals <I.07>—Proceed with 1.0 g of Felbinac
according to Method 2, and perform the test. Prepare the
control solution with 1.0 mL of Standard Lead Solution (not
more than 10 ppm).

(3) Related substances—Dissolve 0.10 g of Felbinac in 10
mL of acetone, and use this solution as the sample solution.
Pipet 2 mL of the sample solution, and add acetone to make
exactly 100 mL. Pipet 5 mL of the sample solution, add
acetone to make exactly 50 mL, and use this solution as the
standard solution. Perform the test with these solutions as
directed under Thin-layer Chromatography <2.03>. Spot 10
uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of hep-
tane, acetone, and acetic acid (100) (50:25:1) to a distance of
about 12 cm, and air-dry the plate. Examine the plate under
ultraviolet light (main wavelength: 254 nm): spots other than
the principal spot from the sample solution are not more in-
tense than the spot from the standard solution.

Melting point <2.60>

Loss on drying <2.41> Not more than 0.3% (1 g, 105°C,
3 hours).
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Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.5 g of Felbinac, previously
dried, dissolve in 50 mL of methanol, add 15 mL of water,
and titrate <2.50> with 0.1 mol/L sodium hydroxide VS
(potentiometric titration). Perform a blank determination in
the same manner, and make any necessary correction.

Each mL of 0.1 mol/L sodium hydroxide VS
= 21.22 mg of C14H1202

Containers and storage Containers—Tight containers.

Fenbufen

VE W NEY

O COH

C16H14O3: 254.28
4-(Biphenyl-4-yl)-4-oxobutanoic acid
[36330-85-5]

Fenbufen, when dried, contains not less than 98.0%
of C16H14O3.

Description Fenbufen occurs as a white crystalline powder.
It has a bitter taste.

It is sparingly soluble in acetone, slightly soluble in metha-
nol, in ethanol (95) and in diethyl ether, and practically in-
soluble in water.

Melting point: about 188°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Fenbufen in ethanol (95) (1 in 200,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of Fen-
bufen, previously dried, as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

Purity (1) Heavy metals <1.07>—Take 2.0 g of Fenbufen,
add 2 mL of sulfuric acid, and carbonize by gentle heating,
proceed according to Method 2, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution (not more than 10 ppm).

(2) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Fenbufen according to Method 3, and perform the test
(not more than 2 ppm).

(3) Related substances—Dissolve 0.1 g of Fenbufen in 20
mL of acetone, and use this solution as the sample solution.
Pipet 1 mL of the sample solution, add acetone to make
exactly 100 mL, and use this solution as the standard solu-
tion. Perform the test with these solutions as directed under
Thin-layer Chromatography <2.03>. Spot 10 uL each of the
sample solution and standard solution on a plate of silica gel
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with fluorescent indicator for thin-layer chromatography.
Develop the plate with a mixture of dichloromethane, meth-
anol and water (80:20:3) to a distance of about 10 cm, and
air-dry the plate. Examine under ultraviolet light (main
wavelength: 254 nm): the spots other than the principal spot
from the sample solution are not more intense than the spot
from the standard solution.

Loss on drying <2.4I> Not more than 0.3% (1 g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.2 g of Fenbufen, previ-
ously dried, dissolve in 100 mL of ethanol (99.5), and titrate
<2.50> with 0.1 mol/L potassium hydroxide-ethanol VS
(potentiometric titration). Perform a blank determination,
and make any necessary correction.

Each mL of 0.1 mol/L potassium hydroxide-ethanol VS
= 25.43 mg of C16H14O3

Containers and storage Containers—Tight containers.

Fentanyl Citrate
T NI UBE

%

N\n/\CH HO, COM
3 e

HOLC COH
'O/ ) 0 oo

A

C22H28N20 . C6H807: 528.59
N-(1-Phenethylpiperidin-4-yl)-N-phenylpropanamide
monocitrate

[990-73-8]

Fentanyl Citrate contains not less than 98.0% of
C,,H»N,0.CcHgO5, calculated on the dried basis.

Description Fentanyl Citrate occurs as white crystals or
crystalline powder.

It is freely soluble in methanol and in acetic acid (100),
sparingly soluble in water and in ethanol (95), and very
slightly soluble in diethyl ether.

Identification (1) Dissolve 0.05 g of Fentanyl Citrate in
10 mL of 0.1 mol/L hydrochloric acid TS and ethanol (95)
to make 100 mL. Determine the absorption spectrum of the
solution as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of Fen-
tanyl Citrate, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

(3) A solution of Fentanyl Citrate (1 in 100) responds to
the Qualitative Tests <7.09> (1) for citrate.
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pH <2.54> Dissolve 0.10 g of Fentanyl Citrate in 10 mL of
water: the pH of this solution is between 3.0 and 5.0.

Melting point <2.60> 150 - 154°C

Purity (1) Heavy metals </.07>—Proceed with 0.5 g of
Fentanyl Citrate according to Method 2, and perform the
test. Prepare the control solution with 1.0 mL of Standard
Lead Solution (not more than 20 ppm).

(2) Related substances—Dissolve 0.10g of Fentanyl
Citrate in 5 mL of methanol, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add
methanol to make exactly 100 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot 5
uL each of the sample solution and standard solution on a
plate of silica gel for thin-layer chromatography. Develop
the plate with a mixture of 1-butanol, water and acetic acid
(100) (3:1:1) to a distance of about 10 cm, and air-dry the
plate. Spray evenly Dragendorff’s TS for spraying on the
plate: the spots other than the principal spot from the sample
solution are not more intense than the spot from the stand-
ard solution.

Loss on drying <2.4/> Not more than 0.5% (0.2 g, in vacu-
um, silica gel, 60°C, 2 hours).

Residue on ignition <2.44> Not more than 0.2% (0.5 g).

Assay Weigh accurately about 75 mg of Fentanyl Citrate,
dissolve in 50 mL of acetic acid (100), and titrate <2.50> with
0.02 mol/L perchloric acid VS (potentiometric titration).
Perform a blank determination, and make any necessary
correction.

Each mL of 0.02 mol/L perchloric acid VS
= 10.57 mg of szHngz.C6Hgo7

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Ferrous Sulfate Hydrate
BB kK04

FeSO,.7H,0: 278.01

Ferrous Sulfate Hydrate contains not less than
98.0% and not more than 104.0% of FeSO,.7H,0.

Description Ferrous Sulfate Hydrate occurs as pale green
crystals or crystalline powder. It is odorless, and has an
astringent taste.

It is freely soluble in water, and practically insoluble in
ethanol (95) and in diethyl ether.

It is efflorescent in dry air, and its surface becomes yellow-
ish brown in moist air.

Identification A solution of Ferrous Sulfate Hydrate (1 in
10) responds to the Qualitative Tests </.09> for ferrous salt
and for sulfate.

Purity (1) Clarity of solution—Dissolve 1.0 g of Ferrous
Sulfate Hydrate in 20 mL of water and 1 mL of dilute sulfu-
ric acid: the solution is clear.

(2) Acidity—To 5.0 g of powdered Ferrous Sulfate Hy-
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drate add 50 mL of ethanol (95), shake well for 2 minutes,
and filter the mixture. To 25 mL of the filtrate add 50 mL of
water, 3 drops of bromothymol blue TS and 0.5 mL of dilute
sodium hydroxide TS: a blue color develops.

(3) Heavy metals <1.07>—Take 1.0 g of Ferrous Sulfate
Hydrate in a porcelain dish, add 3 mL of aqua regia, and
dissolve. Then evaporate on a water bath to dryness. To the
residue add 5 mL of 6 mol/L hydrochloric acid TS, and dis-
solve. Transfer this solution to a separator. Wash the por-
celain dish with two 5-mL portions of 6 mol/L hydrochloric
acid TS, and combine the washings and the solution in the
separator. Pour two 40-mL portions and one 20-mL portion
of diethyl ether in the separator, shaking each time to mix.
Allow to stand, and discard each separated diethyl ether
layer. To the aqueous layer add 0.05 g of hydroxylammo-
nium chloride, dissolve, and heat on a water bath for 10
minutes. Cool, adjust the solution to a pH of 3 to 4 by drop-
ping strong ammonia solution, add water to make 50 mL,
and perform the test using this solution as the test solution.
Prepare the control solution as follows: take 2.5 mL of
Standard Lead Solution in a porcelain dish, add 3 mL of
aqua regia, and proceed as directed for the preparation of
the test solution (not more than 25 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Ferrous Sulfate Hydrate according to Method 1, and per-
form the test (not more than 2 ppm).

Assay Dissolve about 0.7 g of Ferrous Sulfate Hydrate, ac-
curately weighed, in a mixture of 20 mL of water and 20 mL
of dilute sulfuric acid, add 2 mL of phosphoric acid, and im-
mediately titrate <2.50> with 0.02 mol/L potassium perman-
ganate VS.

Each mL of 0.02 mol/L potassium permanganate VS
= 27.80 mg of FeSO,.7H,0

Containers and storage Containers—Tight containers.

Fexofenadine Hydrochloride

Tz¥) TP AR

O OH
H OH
N .

HsC CHs

COzH
* HCI

and enantiomer

C32H39NO4.HC11 538.12
2-(4-{(1RS)-1-Hydroxy-4-[4-(hydroxydiphenylmethyl)piperidin-
1-yl]butyl}phenyl)-2-methylpropanoic acid monohydrochloride
[153439-40-8]

Fexofenadine Hydrochloride contains not less than
98.0% and not more than 102.0% of C;,H;sNO,.HCI,
calculated on the anhydrous basis.

Description Fexofenadine Hydrochloride occurs as a white
crystalline powder.
It is very soluble in methanol, soluble in ethanol (99.5),
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and slightly soluble in water.
A solution of Fexofenadine Hydrochloride in methanol (3
in 100) shows no optical rotation.

Identification (1) Determine the absorption spectrum of a
solution of Fexofenadine Hydrochloride in methanol (1 in
2500) as directed under Ultraviolet-visible Spectrophotome-
try <2.24>, and compare the spectrum with the Reference
Spectrum or the spectrum of a solution of Fexofenadine Hy-
drochloride RS prepared in the same manner as the sample
solution: both spectra exhibit similar intensities of absorp-
tion at the same wavelengths.

(2) Determine the infrared absorption spectrum of Fex-
ofenadine Hydrochloride as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum or
the spectrum of Fexofenadine Hydrochloride RS: both spec-
tra exhibit similar intensities of absorption at the same wave
numbers. If any difference appears between the spectra,
recrystallize the sample and the RS according to the method
otherwise specified, filter and dry the crystals, and perform
the test with the crystals.

(3) A solution of Fexofenadine Hydrochloride in a mix-
ture of water and methanol (1:1) (3 in 200) responds to the
Qualitative Tests <1.09> (2) for chloride.

Purity (1) Heavy metals <1.07>—Proceed with 2.0 g of
Fexofenadine Hydrochloride according to Method 4, and
perform the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 10 ppm).

(2) Related substances—Dissolve 7.51g of sodium
dihydrogen phosphate dihydrate and 0.84 g of sodium
perchlorate in 1000 mL of water, and adjust to pH 2.0 with
phosphoric acid. In a mixture of this solution and aceto-
nitrile for liquid chromatography (1:1) dissolve 25 mg of
Fexofenadine Hydrochloride to make 25 mL, and use this
solution as the sample solution. Pipet 1 mL of the sample so-
lution, and add the mobile phase to make exactly 100 mL.
Pipet 1 mL of this solution, add the mobile phase to make
exactly 10 mL, and use this solution as the standard solution.
Perform the test with exactly 20 uL each of the sample solu-
tion and standard solution as directed under Liquid Chroma-
tography <2.0I> according to the following conditions, and
determine each peak area of both solutions by the automatic
integration method: the area of the peak other than fexo-
fenadine obtained from the sample solution is not larger
than the peak area of fexofenadine from the standard solu-
tion. For these calculations use the areas of the peaks, hav-
ing the relative retention time of about 1.8 and 3.3 to fexo-
fenadine, after multiplying by their relative response factors,
1.5 and 0.9, respectively.

Operating conditions—

Detector, column, column temperature, mobile phase, and
flow rate: Proceed as directed in the operating conditions in
the Assay.

Time span of measurement: About 6 times as long as the
retention time of fexofenadine, beginning after the solvent
peak.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of fexofenadine are not less than 8000 and
not more than 2.0, respectively.
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System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of fexofenadine is not more than 2.0%.

(3) Residual solvent—Being specified separately.

Water <2.48> Not more than 0.5% (0.25 g, coulometric
titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Dissolve 7.51 g of sodium dihydrogen phosphate di-
hydrate and 0.84 g of sodium perchlorate in 1000 mL of
water, and adjust to pH 2.0 with phosphoric acid. In a mix-
ture of this solution and acetonitrile for liquid chromatogra-
phy (1:1) dissolve accurately weighed about 25 mg each of
Fexofenadine Hydrochloride and Fexofenadine Hydrochlo-
ride RS (separately determine the water <2.48> in the same
manner as Fexofenadine Hydrochloride), to make exactly 25
mL each. Pipet 3 mL each of these solutions, add the mobile
phase to make exactly 50 mL, and use these solutions as the
sample solution and the standard solution, respectively. Per-
form the test with exactly 20 uL each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.0I> according to the following conditions, and de-
termine the peak areas, Ar and Ag, of fexofenadine obtained
from each solution.

Amount (mg) of C3,H3sNO,.HCl = Mg X Ap/Ag

Ms: Amount (mg) of Fexofenadine Hydrochloride RS,
calculated on the anhydrous basis

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with phenylated silica gel for
liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: To 650 mL of a solution, prepared by dis-
solving 7.51 g of sodium dihydrogen phosphate dihydrate
and 0.84 g of sodium perchlorate in 1000 mL of water and
adjusting to pH 2.0 with phosphoric acid, add 350 mL of
acetonitrile for liquid chromatography and 3 mL of
triethylamine.

Flow rate: Adjust the flow rate so that the retention time
of fexofenadine is about 9 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of fexofenadine are not less than 8000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of fexofenadine is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.
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Flavin Adenine Dinucleotide
Sodium
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C,H;3NgNa,0;sP,: 829.51

Disodium adenosine 5’-[(2R,3S,4S5)-5-(7,8-dimethyl-2,4-
dioxo-3,4-dihydrobenzo[g]pteridin-102H)-yl)-2,3,4-
trihydroxypentyl diphosphate]

[84366-81-4]

Flavin Adenine Dinucleotide Sodium contains not
less than 93.0% of Cy;H;;NgNa,O;sP,, calculated on
the anhydrous basis.

Description Flavin Adenine Dinucleotide Sodium occurs as
an orange-yellow to light yellow-brown powder. It is odor-
less or has a slight, characteristic odor, and has a slightly
bitter taste.

It is freely soluble in water, and practically insoluble, in
methanol, in ethanol (95), in ethyleneglycol and in diethyl
ether.

It is hygroscopic.

It is decomposed by light.

Identification (1) A solution of Flavin Adenine Dinucleo-
tide Sodium (1 in 100,000) is light yellow-green in color, and
shows a strong yellow-green fluorescence. To 5 mL of the so-
lution add 0.02 g of hydrosulfite sodium: the color and the
fluorescence of the solution disappear, and gradually reap-
pear when the solution is shaken in air. Add dilute hydro-
chloric acid or sodium hydroxide TS dropwise: the fluores-
cence of the solution disappears.

(2) Determine the infrared absorption spectrum of
Flavin Adenine Dinucleotide Sodium as directed in the
potassium bromide disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

(3) To 0.1 g of Flavin Adenine Dinucleotide Sodium add
10 mL of nitric acid, evaporate on a water bath to dryness,
and ignite. To the residue add 10 mL of diluted nitric acid
(1 in 50), boil for 5 minutes, and after cooling, neutralize
with ammonia TS, then filter the solution if necessary: the
solution responds to the Qualitative Tests </.09> for sodium
salt and the Qualitative Tests </.09> (1) and (3) for phos-
phate.

Optical rotation <2.49> [«]¥: —21.0 - —25.5° (0.3 g, calcu-
lated on the anhydrous basis, water, 20 mL, 100 mm).

pH <2.54> Dissolve 1.0 g of Flavin Adenine Dinucleotide
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Sodium in 100 mL of water: the pH of this solution is be-
tween 5.5 and 6.5.

Purity (1) Clarity and color of solution—Dissolve 0.20 g
of Flavin Adenine Dinucleotide Sodium in 10 mL of water:
the solution is clear and orange-yellow in color.

(2) Free phosphoric acid—Weigh accurately about 0.02 g
of Flavin Adenine Dinucleotide Sodium, dissolve in 10 mL
of water, and use this solution as the sample solution. Sepa-
rately, measure exactly 2 mL of Standard Phosphoric Acid
Solution, add 10 mL of water, and use this solution as the
standard solution. To each of the sample solution and stand-
ard solution add 2 mL of diluted perchloric acid (100 in 117),
then add 1 mL of hexaammonium heptamolybdate TS and
2 mL of 2,4-diaminophenol hydrochloride TS, respectively,
shake, add water to make exactly 25 mL, and allow to stand
at 20+1°C for 30 minutes. Perform the test with these solu-
tions as directed under Ultraviolet-visible Spectrophotome-
try <2.24>, using a solution prepared in the same manner
with 2 mL of water, as the blank, and determine the absor-
bances, A and Ag, of the subsequent solutions of the sam-
ple solution and the standard solution at 730 nm, respec-
tively: the amount of free phosphoric acid is less than
0.25%.

Amount (%) of free phosphoric acid (H;PO,)
= Ap/Ag X 1/M X 5.16

M: Amount (mg) of flavin adenine dinucleotide sodium,
calculated on the anhydrous basis

(3) Heavy metals <1.07>—Proceed with 1.0 g of Flavin
Adenine Dinucleotide Sodium according to Method 2, and
perform the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(4) Arsenic <I.1I>—Prepare the test solution with 2.0 g
of Flavin Adenine Dinucleotide Sodium according to
Method 3, and perform the test (not more than 1 ppm).

(5) Related substances—Dissolve 0.10 g of Flavin Ade-
nine Dinucleotide Sodium in 200 mL of the mobile phase,
and use this solution as the sample solution. Perform the test
with 20 uL of the sample solution as directed under Liquid
Chromatography <2.0/> according to the following condi-
tions. Determine the peak area, A, of flavin adenine
dinucleotide and the total area, S, of peaks other than the
peak of flavin adenine dinucleotide by the automatic integra-
tion method: S/(A + S) is not more than 0.10.

Operating conditions—

Column, column temperature, mobile phase, flow rate,
and time span of measurement: Proceed as directed in the
operating conditions in the Procedure (ii) under Assay (1).

Detector: An ultraviolet absorption photometer (wave-
length: 260 nm).

System suitability—

Test for required detection: To exactly 2 mL of the sample
solution add the mobile phase to make exactly 20 mL, and
use this solution as the solution for system suitability test.
Confirm that the peak area of flavin adenine dinucleotide
obtained from 20 uL of the solution for system suitability
test is equivalent to 8 to 12% of that from 20 uL of the sam-
ple solution.

System performance: Proceed as directed in the system
suitability in the Procedure (ii) under Assay (1).

System repeatability: When the test is repeated 6 times
with 20 uL of the solution for system suitability test under
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the above operating conditions, the relative standard devia-
tion of the peak area of flavin adenine dinucleotide is not
more than 1.0%.

Water <2.48> Take 50 mL of a mixture of methanol for
Karl Fischer method and ethyleneglycol for Karl Fischer
method (1:1) into a dry titration flask, and titrate with Karl
Fischer TS until end point. Weigh accurately about 0.1 g of
Flavin Adenine Dinucleotide Sodium, transfer quickly to the
titration flask, add an excess and constant volume of Karl
Fischer TS, dissolve by stirring for 10 minutes, and perform
the test: the water content is not more than 10.0%.

Assay (1) Procedure (i) Total flavin content—Conduct
this procedure without exposure to daylight, using light-
resistant vessels. Weigh accurately about 0.1 g of Flavin
Adenine Dinucleotide Sodium, and dissolve in water to make
exactly 200 mL. Pipet 5 mL of this solution, add 5 mL of
zinc chloride TS, and heat in a water bath for 30 minutes.
After cooling, add water to make exactly 100 mL, and use
this solution as the sample solution. Separately, weigh accu-
rately about 50 mg of Riboflavin RS, previously dried at
105°C for 2 hours, dissolve in 200 mL of diluted acetic acid
(100) (1 in 100) by warming, cool, add water to make exactly
500 mL. Pipet 10 mL of this solution, add water to make
exactly 100 mL, and use this solution as the standard solu-
tion. Determine the absorbances, At and Ag, of the sample
solution and standard solution at 450 nm as directed under
Ultraviolet-visible Spectrophotometry <2.24>, using water as
the blank.

Total amout (mg) of flavin = Mg X Ap/Ag X 4/5
Ms: Amount (mg) of Riboflavin RS

(ii) Peak area ratio of flavin adenine dinucleotide—Dis-
solve 0.1 g of Flavin Adenine Dinucleotide Sodium in 200
mL of water, and use this solution as the sample solution.
Perform the test with 5 uL of the sample solution as directed
under the Liquid Chromatography <2.0/> according to the
following conditions. Determine the peak area, A of flavin
adenine dinucleotide, and the total area, S, of the peaks
other than flavin adenine dinucleotide by the automatic
integration method.

Peak area ratio of flavin adenine dinucleotide
= 1.084/(1.084 + S)

Operating conditions—

Detector: A visible spectrophotometer (wavelength: 450
nm).

Column: A stainless steel column 4 mm in inside diameter
and 15 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: A mixture of a solution of potassium dihy-
drogen phosphate (1 in 500) and methanol (4:1).

Flow rate: Adjust the flow rate so that the retention time
of flavin adenine dinucleotide is about 10 minutes.

Time span of measurement: About 4.5 times as long as the
retention time of flavin adenine dinucleotide.

System suitability—

Test for required detection: To exactly 2 mL of the sample
solution add water to make exactly 20 mL, and use this solu-
tion as the solution for system suitability test. Pipet 2 mL of
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the solution for system suitability test, and add water to
make exactly 20 mL. Confirm that the peak area of flavin
adenine dinucleotide obtained from 5 uL of this solution is
equivalent to 8 to 12% of that from 5 uL of the solution for
system suitability test.

System performance: Dissolve 20 mg each of Flavin Ade-
nine Dinucleotide Sodium and riboflavin sodium phosphate
in 100 mL of water. When the procedure is run with 5 uL of
this solution under the above operating conditions, flavin
adenine dinucleotide and riboflavin phosphate are eluted in
this order with the resolution between these peaks being not
less than 2.0.

System repeatability: When the test is repeated 6 times
with 5 uL of the solution for system suitability test under the
above operating conditions, the relative standard deviation
of the peak area of flavin adenine dinucleotide is not more
than 1.0%.

(2) Calculation

Amount (mg) of C,;H;3;NgNa,O;sP,
=f'r X fR X 2.2040
Jr: Total amount (mg) of flavin in Flavin Adenine
Dinucleotide Sodium obtained from the procedure (i)
fr: Peak area ratio of flavin adenine dinucleotide in Flavin
Adenine Dinucleotide Sodium obtained from the
procedure (ii)

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Flavoxate Hydrochloride
TR Y — P ERE
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C,sHsNO4. HCI: 427.92

2-(Piperidin-1-yl)ethyl 3-methyl-4-oxo-2-phenyl-4H-
chromene-8-carboxylate monohydrochloride
[3717-88-2]

Flavoxate Hydrochloride, when dried, contains not
less than 99.0% of C,4H,sNO,.HCI.

Description Flavoxate Hydrochloride occurs as white crys-
tals or crystalline powder.

It is sparingly soluble in acetic acid (100) and in chlo-
roform, slightly soluble in water and in ethanol (95), and
practically insoluble in acetonitrile and in diethyl ether.

Identification (1) Determine the absorption spectrum of a
solution of Flavoxate Hydrochloride in 0.01 mol/L hydro-
chloric acid TS (1 in 50,000) as directed under Ultraviolet-
visible Spectrophotometry <2.24>, and compare the spectrum
with the Reference Spectrum: both spectra exhibit similar in-
tensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Flavoxate Hydrochloride, previously dried, as directed in the
potassium bromide disk method under Infrared Spectropho-
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tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

(3) A solution of Flavoxate Hydrochloride (1 in 100)
responds to the Qualitative Tests <1.09> for chloride.

Purity (1) Heavy metals <1.07>—Proceed with 2.0 g of
Flavoxate Hydrochloride according to Method 2, and per-
form the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 10 ppm).

(2) Arsenic <I.1I>—Prepare the test solution with 2.0 g
of Flavoxate Hydrochloride according to Method 4, and per-
form the test (not more than 1 ppm).

(3) Related substances—Dissolve 80 mg of Flavoxate
Hydrochloride in 10 mL of chloroform, and use this solution
as the sample solution. Pipet 1 mL of the sample solution,
add chloroform to make exactly 20 mL, then pipet 1 mL of
this solution, add chloroform to make exactly 20 mL, and
use this solution as the standard solution. Perform the test
with these solutions as directed under Thin-layer Chroma-
tography <2.03>. Spot 5 uLL each of the sample solution and
standard solution on a plate of silica gel with fluorescent in-
dicator for thin-layer chromatography. Develop the plate
with a mixture of 1-butanol, water and acetic acid (100)
(3:1:1) to a distance of about 12 cm, and air-dry the plate.
Examine under ultraviolet light (main wavelength: 254 nm):
the spots other than the principal spot from the sample solu-
tion are not more intense than the spot from the standard so-
lution.

Loss on drying <2.41> Not more than 1.0% (1 g, reduced
pressure, silica gel, 2 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.6 g of Flavoxate Hydro-
chloride, previously dried, add 10 mL of acetic acid (100)
and 40 mL of acetonitrile to dissolve, add 50 mL of acetic
anhydride, and titrate <2.50> with 0.1 mol/L perchloric acid
VS (potentiometric titration). Perform a blank determina-
tion, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 42.79 mg of C24H25NO4.HC1

Containers and storage Containers—Tight containers.

Flecainide Acetate
T L H M = REEERIE
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EF and enantiomer

C17H20F5N203 .C2H402: 474.39
N-[(2RS)-Piperidin-2-ylmethyl]-2,5-bis(2,2,2-
trifluoroethoxy)benzamide monoacetate
[54143-56-5]

Flecainide Acetate, when dried, contains not
less than 98.0% and not more than 101.0% of
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C17H20F6N203 .C2H402.

Description Flecainide Acetate occurs as a white crystalline
powder, having slightly a characteristic or acetic acid like
odor.

It is freely soluble in methanol, in ethanol (95) and in
acetic acid (100), and sparingly soluble in water.

A solution of Flecainide Acetate in methanol (1 in 25)
shows no optical rotation.

Melting point: about 150°C (with decomposition).

Identification (1) Dissolve 20 mg of Flecainide Acetate in
1 mL of water, add 1 mL of a solution of acetaldehyde (1 in
20), and shake. To this solution add dropwise at the same
time 1 -2 drops each of sodium pentacyanonitrosylferrate
(IIT) dihydrate solution (1 in 10) and sodium hydrogen car-
bonate TS: a blue precipitate is formed.

(2) Determine the absorption spectrum of a solution of
Flecainide Acetate in ethanol (95) (13 in 100,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(3) Determine the infrared absorption spectrum of
Flecainide Acetate as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

(4) Flecainide Acetate responds to the Qualitative Tests
<1.09> (1) for acetate.

pH <2.54> The pH of a solution of 0.5 g of Flecainide Ace-
tate in 20 mL of water is 6.7 to 7.1.

Purity (1) Clarity and color of solution—Dissolve 0.25 g
of Flecainide Acetate in 10 mL of water: the solution is clear
and colorless.

(2) Heavy metals <I.07>—Transfer 1.0 g of Flecainide
Acetate in a porcelain crucible, and heat gentry to carbonize.
After cooling, add 2 mL of sulfuric acid, heat carefully until
white fumes are no longer evolved, then proceed according
to Method 2 to prepare the test solution, and perform the
test. Prepare the control solution as follows: Place 2 mL
each of sulfuric acid and hydrochloric acid in a porcelain
crucible, evaporate on a water bath, then evaporate to dry-
ness on a sand bath, add to the residue 3 drops of hydrochlo-
ric acid, then proceed in the same manner as for the test so-
lution, and add 2.0 mL of Standard Lead Solution and water
to make 50 mL (not more than 20 ppm).

(3) 2-Aminomethylpiperidine—Dissolve exactly 0.25 g of
Flecainide Acetate in exactly 5 mL of methanol, and use this
solution as the sample solution. Separately, dissolve exactly
50 mg of 2-aminomethylpiperidine in methanol to make ex-
actly 100 mL. Pipet 2 mL of this solution, add methanol to
make exactly 10 mL, and use this solution as the standard
solution. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Spot 5 uL each of
the sample solution and standard solution on a plate of silica
gel for thin-layer chromatography. Develop the plate with a
mixture of acetone and ammonia solution (28) (20:1) to a
distance of about 10 cm, and air-dry the plate. Spray evenly
a solution of ninhydrin in methanol (1 in 500), and heat at
105°C for 2 to 5 minutes: the spot obtained from the sample
solution, corresponding to the spot from the standard solu-
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tion, is not more intense than the spot from the standard so-
lution.

(4) Related substances—Dissolve 0.25 g of Flecainide
Acetate in 25 mL of a mixture of water and acetonitrile
(71:29), and use this solution as the sample solution. Pipet 1
mL of the sample solution, and add a mixture of water and
acetonitrile (71:29) to make exactly 50 mL. Pipet 1 mL of
this solution, add a mixture of water and acetonitrile (71:29)
to make exactly 10 mL, and use this solution as the standard
solution. Perform the test with exactly 20 uL each of the
sample solution and standard solution as directed under
Liquid Chromatography <2.0I> according to the following
conditions. Determine each peak area of these solutions by
the automatic integration method: the area of the peak other
than flecainide obtained from the sample solution is not
larger than the peak area of flecainide from the standard
solution, and the total area of the peaks other than flecainide
from the sample solution is not larger than 2.5 times the
peak area of flecainide from the standard solution. For these
calculations use the areas of the peaks, having the relative
retention time of about 1.5 and about 2.9 with respect to
flecainide, after multiplying by their relative response fac-
tors, 0.3 and 1.7, respectively.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4 mm in inside diameter
and 15 cm in length, packed with octylsilanized silica gel for
liquid chromatography (Sum in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of water, acetonitrile, acetic acid
(100) and tetrabutylammonium hydroxide-methanol TS
(142:58:2:1), adjusted to pH 5.8 with ammonia solution (28).

Flow rate: Adjust the flow rate so that the retention time
of flecainide is about 4 minutes.

Time span of measurement: About 5 times as long as the
retention time of flecainide, beginning after the solvent
peak.

System suitability—

Test for required detectability: To exactly 1 mL of the
standard solution add a mixture of water and acetonitrile
(71:29) to make exactly 10 mL. Confirm that the peak area
of flecainide obtained from 20 uL of this solution is equiva-
lent to 7 - 13% of that from 20 uL of the standard solution.

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of flecainide are not less than 4000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of flecainide is not more than 2.0%.

(5) Residual solvent—Being specified separately.

Loss on drying <2.41> Not more than 0.5% (1 g, reduced
pressure not exceeding 0.67 kPa, 60°C, 2 hours).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 0.6 g of Flecainide Acetate,
previously dried, dissolve in 100 mL of acetic acid (100), and
titrate <2.50> with 0.1 mol/L perchloric acid VS (potentio-
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metric titration). Perform the blank determination in the
same manner, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 47.44 mg of C17H20F6N203.C2H402

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Flecainide Acetate Tablets
TL N4 = kEEstESR

Flecainide Acetate Tablets contain not less than
93.0% and not more than 107.0% of the labeled
amount of flecainide acetate (C;;H,oFsN,O;.C,H,O,:
474.39).

Method of preparation Prepare as directed under Tablets,
with Flecainide Acetate.

Identification To an amount of powdered Flecainide Ace-
tate Tablets, equivalent to 0.2 g of Flecainide Acetate ac-
cording to the labeled amount, add 4 mL of methanol, shake
for 20 minutes, then centrifuge and use the supernatant
liquid as the sample solution. Separately, dissolve 0.1 g of
flecainide acetate in 2 mL of methanol, and use this solution
as the standard solution. Perform the test with these solu-
tions as directed under Thin-layer Chromatography <2.03>.
Spot 5 uL each of the sample solution and standard solution
on a plate of silica gel with fluorescent indicator for thin-
layer chromatography. Develop the plate with a mixture of
acetone and ammonia solution (28) (20:1) to a distance of
about 10 cm, and air-dry the plate. Examine under ultravio-
let light (main wavelength: 254 nm): the principal spot ob-
tained from the sample solution and the spot from standard
solution show the same Rf value.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

Completely disintegrate 1 tablet of Flecainide Acetate
Tablets in 4V/5 mL of a solution of lactic acid (1 in 500)
with the aid of ultrasonic waves. After allowing to stand for
30 minutes while swirling occasionally, add a solution of
lactic acid (1 in 500) to make exactly ' mL so that each mL
contains about 1 mg of flecainide acetate (C;7H,,FsN,Oj;.
C,H,0,), shake thoroughly, and filter. Discard the first 10
mL of the filtrate, pipet 5 mL of the subsequent filtrate, add
a solution of lactic acid (1 in 500) to make exactly 50 mL,
and use this solution as the sample solution. Then, proceed
as directed in the Assay.

Amount (mg) of flecainide acetate (C;;H,F¢N,03;.C,H,0,)
= Ms X AT/AS X V/25

Ms: Amount (mg) of flecainide acetate for assay

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 30 minutes of Flecainide Acetate Tablets is not less than
70%.

Start the test with 1 tablet of Flecainide Acetate Tablets,
withdraw not less than 20 mL of the medium at the specified
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minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.5 um. Discard the first
10 mL of the filtrate, pipet ¥ mL of the subsequent filtrate,
add water to make exactly V'’ mL so that each mL contains
about 56 ug of flecainide acetate (C,7H,,FsN,03.C,H,0,) ac-
cording to the labeled amount, and use this solution as the
sample solution. Separately, weigh accurately about 28 mg
of flecainide acetate for assay, previously dried under
reduced pressure not exceeding 0.67 kPa at 60°C for 2
hours, and dissolve in water to make exactly 50 mL. Pipet 2
mL of this solution, add water to make exactly 20 mL, and
use this solution as the standard solution. Determine the ab-
sorbances, At and Ag, of the sample solution and standard
solution at 296 nm as directed under Ultraviolet-visible Spec-
trophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of flecainide acetate (C17H20F6N203.C2H402)
= Mg X Ar/As X V'/V X 1/C X 180

Ms: Amount (mg) of flecainide acetate for assay
C: Labeled amount (mg) of flecainide
(C17H20F6N203.C2H402) in 1 tablet

acetate

Assay Accurately weigh the mass of not less than 20
Flecainide Acetate Tablets, and powder. Weigh accurately a
portion of the powder, equivalent to about 0.1g of
flecainide acetate (C17H20F6N203.C2H402), add 80 mL of a
solution of lactic acid (1 in 500), agitate for 5 minutes with
the aid of ultrasonic waves, then add a solution of lactic acid
(1 in 500) to make exactly 100 mL, and filter. Discard the
first 10 mL of the filtrate, pipet 5 mL of the subsequent fil-
trate, add a solution of lactic acid (1 in 500) to make exactly
50 mL, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 25 mg of flecainide acetate for
assay, previously dried under reduced pressure not exceeding
0.67 kPa at 60°C for 2 hours, dissolve in a solution of lactic
acid (1 in 500) to make exactly 50 mL. Pipet 10 mL of this
solution, add a solution of lactic acid (1 in 500) to make ex-
actly 50 mL, and use this solution as the standard solution.
Determine the absorbances, At and As, of the sample solu-
tion and standard solution at 296 nm as directed under Ul-
traviolet-visible Spectrophotometry <2.24>.

Amount (mg) of flecainide acetate (C;7H,F¢N,03.C,H,0,)
= MS X AT/AS X 4

Ms: Amount (mg) of flecainide acetate for assay

Containers and storage Containers—Tight containers.
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Flomoxef Sodium
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C15H17F2N6Na0752: 518.45

Monosodium (6R,7R)-7-
{[(difluoromethylsulfanyl)acetyl]amino}-
3-[1-(2-hydroxyethyl)-1H-tetrazol-5-ylsulfanylmethyl]-
7-methoxy-8-0x0-5-0xa-1-azabicyclo[4.2.0]oct-2-ene-
2-carboxylate

[92823-03-5]

Flomoxef Sodium contains not less than 870 ug
(potency) and not more than 985 ug (potency) per mg,
calculated on the anhydrous basis. The potency of
Flomoxef Sodium is expressed as mass (potency) of
flomoxef (C15H18F2N607SZI 49647)

Description Flomoxef Sodium occurs as white to light yel-
lowish white, powder or masses.

It is very soluble in water, freely soluble in methanol, and
sparingly soluble in ethanol (99.5).

Identification (1) Decompose 0.01 g of Flomoxef Sodium
as directed under Oxygen Flask Combustion Method <1.06>,
using a mixture of 0.5 mL of 0.01 mol/L sodium hydroxide
TS and 20 mL of water as the absorbing liquid. To 2 mL of
the test solution so obtained add 1.5 mL of a mixture of
alizarin complexone TS, acetic acid-potassium acetate buffer
solution, pH 4.3 and cerium (III) nitrate TS (1:1:1): blue-
purple color develops.

(2) Determine the absorption spectrum of a solution of
Flomoxef Sodium (3 in 100,000) as directed under Ultravio-
let-visible Spectrophotometry <2.24>, and compare the spec-
trum with the Reference Spectrum: both spectra exhibit simi-
lar intensities of absorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of
Flomoxef Sodium as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

(4) Determine the 'H spectrum of a solution of Flomoxef
Sodium in heavy water for nuclear magnetic resonance spec-
troscopy (1 in 10) as directed under Nuclear Magnetic
Resonance Spectroscopy <2.21>, using sodium 3-trimethyl-
silylpropanesulfonate for nuclear magnetic resonance spec-
troscopy as an internal reference compound: it exhibits a
single signal A at around ¢ 3.5 ppm, a single signal or a
sharp multiple signal B at around ¢ 3.7 ppm, and a single
signal C at around J 5.2 ppm. The ratio of the integrated in-
tensity of these signals, A:B:C, is about 3:2:1.

(5) Flomoxef Sodium responds to the Qualitative Tests
<1.09> (1) for sodium salt.
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Optical rotation <2.49> [o]¥: —8 - —13° (1 g calculated on
the anhydrous basis, a mixture of water and ethanol (99.5)
(4:1), 50 mL, 100 mm).

pH <2.54> The pH of a solution obtained by dissolving
0.5 g of Flomoxef Sodium in 5 mL of water is between 4.0
and 5.5.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Flomoxef Sodium in 10 mL of water: the solution is clear
and has no more color than the following control solution.

Control solution: To a mixture of 3.0 mL of Cobalt (II)
Chloride CS and 12 mL of Iron (IIT) Chloride CS add 35 mL
of diluted dilute hydrochloric acid (1 in 10). To 5.0 mL of
this solution add 5.0 mL of diluted dilute hydrochloric acid
(1:10).

(2) Heavy metals <71.07>—Proceed with 1.0g of
Flomoxef Sodium in a quartz crucible according to Method
2, and perform the test. Prepare the control solution with 2.0
mL of Standard Lead Solution (not more than 20 ppm).

(3) Arsenic <I1.11>—To 1.0 g of Flomoxef Sodium 5 mL
of sulfuric acid and 5 mL of nitric acid, heat carefully until
the solution changes to colorless to light yellow with occa-
sional addition of 2 mL of nitric acid. After cooling, add 10
mL of ammonium oxalate TS, heat until white fumes evolve,
and concentrate to 2 to 3 mL. After cooling, add water to
make 10 mL, and perform the test using this solution as the
test solution: the color is not darker than that of the control
solution.

Control solution: Proceed to prepare a solution in the
same manner as the test solution without Flomoxef Sodium,
and transfer 10 mL of the solution so obtained to the genera-
tor bottle, add exactly 2 mL of Standard Arsenic Solution,
and proceed in the same manner as the test solution (not
more than 2 ppm).

(4) 1-(2-Hydroxyethyl)-1H-tetrazol-5-thiol—Use the
sample solution obtained in the Assay as the sample solu-
tions. Weigh accurately about 20 mg of 1-(2-hydroxyethyl)-
1H-tetrazol-5-thiol, and dissolve in water to make exactly
100 mL. Pipet 5 mL of this solution, add exactly 25 mL of
the internal standard solution and water to make 50 mL, and
use this solution as the standard solution. Perform the test
with 5 uL each of the sample solution and standard solution
as directed under Liquid Chromatography <2.0I> according
to the following conditions, and calculate the ratios, Qr and
Qs, of the peak area of 1-(2-hydroxyethyl)-1H-tetrazol-5-
thiol to that of the internal standard: the amount of 1-(2-
hydroxyethyl)-1H-tetrazol-5-thiol is not more than 1.0% of
the amount of Flomoxef Sodium calculated on the anhy-
drous basis.

Amount (mg) of 1-(2-hydroxyethyl)-1H-tetrazol-5-thiol
(C3HgN,OS)
= Ms X Or/Qs X 1/10

Ms: Amount (mg) of 1-(2-hydroxyethyl)-1H-tetrazol-5-
thiol

Internal standard solution—A solution of m-cresol (3 in
1000).
Operating conditions—

Proceed as directed in the operating conditions in the
Assay.
System suitability—

Proceed as directed in the system suitability in the Assay.
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Water <2.48> Not more than 1.5% (0.5 g, volumetric titra-
tion, back titration).

Assay Weigh accurately an amount of Flomoxef Sodium
and Flomoxef Triethylammonium RS, equivalent to about
50 mg (potency), and dissolve each in exactly 50 mL of the
internal standard solution, add water to make 100 mL, and
use these solutions as the sample solution and standard solu-
tion. Perform the test with 5 uL each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.01> according to the following conditions, and cal-
culate the ratios, Qr and Qs, of the peak area of flomoxef to
that of the internal standard.

Amount [ug (potency)] of flomoxef (C;sH3F,NsO-S,)
= Ms X O1/Qs X 1000

Ms: Amount [mg (potency)] of Flomoxef Triethylammo-
nium RS

Internal standard solution—A solution of m-cresol (3 in
1000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 246 nm).

Column: A stainless steel column 4 mm in inside diameter
and 20 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (5 - 10 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 6.94 g of potassium dihydrogen
phosphate, 3.22 g of disodium hydrogen phosphate dodeca-
hydrate and 1.60 g of tetra-z-butylammonium bromide in
water to make 1000 mL. To 750 mL of this solution add 250
mL of methanol.

Flow rate: Adjust the flow rate so that the retention time
of flomoxef is about 9 minutes.

System suitability—

System performance: When the procedure is run with 5 uL
of the standard solution under the above operating condi-
tions, flomoxef and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 10.

System repeatability: When the test is repeated 3 times
with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratios of
the peak area of flomoxef to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Not exceeding 5°C.

Flomoxef Sodium for Injection
EFAT7OEFETFIYYA

Flomoxef Sodium for Injection is a preparation for
injection which is dissolved before use.

It contains not less than 90.0% and not more
than 110.0% of the labeled amount of flomoxef
(C15H13F2N6O7S2: 49647)

Method of preparation Prepare as directed under Injec-
tions, with Flomoxef Sodium.
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Description Flomoxef Sodium for Injection occurs as white
to light yellowish white, friable masses or powder.

Identification Proceed as directed in the Identification (3)
under Flomoxef Sodium.

pH <2.54> The pH of a solution obtained by dissolving an
amount of Flomoxef Sodium for Injection, equivalent to
0.5 g (potency) of Flomoxef Sodium according to the labeled
amount, in 5 mL of water is between 4.0 and 5.5.

Purity (1) Clarity and color of solution—Dissolve an
amount of Flomoxef Sodium for Injection, equivalent to
1.0 g (potency) of Flomoxef Sodium according to the labeled
amount, in 10 mL of water: the solution is clear and color-
less or pale yellow.

(2) 1-(2-Hydroxyethyl)-1H-tetrazol-5-thiol—Use the
sample solution obtained in the Assay as the sample solu-
tion. Weigh accurately about 20 mg of 1-(2-hydroxyethyl)-
1H-tetrazol-5-thiol, and dissolve in water to make exactly
100 mL. Pipet 5 mL of this solution, add exactly 25 mL of
the internal standard solution and water to make 50 mL, and
use this solution as the standard solution. Perform the test
with 5 uL each of the sample solution and standard solution
as directed under Liquid Chromatography <2.0/> according
to the following conditions, and calculate the ratios, Qr and
Qs, of the peak area of 1-(2-hydroxyethyl)-1H-tetrazol-5-
thiol to that of the internal standard. Calculate the amount
of 1-(2-hydroxyethyl)-1H-tetrazol-5-thiol per 1g (potency)
of Flomoxef Sodium for Injection by the following formula:
not more than 10 mg.

Amount (mg) of 1-(2-hydroxyethyl)-1H-tetrazol-5-thiol
(C;HgN,0S)
= Mg X O1/Qs X 1/10

Ms: Amount (mg) of 1-(2-hydroxyethyl)-1H-tetrazol-5-
thiol

Internal standard solution—A solution of m-cresol (3 in
1000).
Operating conditions—

Proceed as directed in the operating conditions in the
Assay.

System suitability—

Test for required detectability: Pipet 1 mL of the standard
solution, and add water to make exactly 20 mL. Confirm
that the peak area of 1-(2-hydroxyethyl)-1H-tetrazol-5-thiol
obtained from 5 uL of this solution is equivalent to 3.5 -
6.5% of that from 5 uL of the standard solution.

System performance: When the procedure is run with 5 uL.
of the standard solution under the above operating condi-
tions, 1-(2-hydroxyethyl)-1H-tetrazol-5-thiol and the internal
standard are eluted in this order with the resolution between
these peaks being not less than 20.

System repeatability: When the test is repeated 3 times
with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the ratio of the
peak area of 1-(2-hydroxyethyl)-1H-tetrazol-5-thiol to that
of the internal standard is not more than 1.0%.

Water <2.48> Not more than 1.5% (0.5 g, volumetric titra-
tion, back titration).

Bacterial endotoxins <4.0> Less than 0.025 EU/mg (po-
tency).
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Uniformity of dosage units <6.02> It meets the requirement
of the Mass variation test.

Foreign insoluble matter <6.06> Perform the test according
to Method 2: it meets the requirement.

Insoluble particulate matter <6.07>
ment.

It meets the require-

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Weigh accurately the mass of the contents of not less
than 10 Flomoxef Sodium for Injection, and calculate the
average mass of the content. Spread out thinly about 1 g of
the content in a petri dish, allow the dish to stand in a desic-
cator containing a saturated solution of magnesium bromide
without light exposure to equilibrate the sample to constant
water content. Determine the water content, separately, with
about 0.1 g of the sample according to the method described
in Water. Weigh accurately an amount of the sample,
equivalent to about 50 mg (potency) of Flomoxef Sodium ac-
cording to the labeled amount, add exactly 50 mL of the in-
ternal standard solution to dissolve, add water to make 100
mL, and use this solution as the sample solution. Separately
weigh accurately about 50mg (potency) of Flomoxef
Triethylammonium RS, add exactly 50 mL of the internal
standard solution to dissolve, add water to make 100 mL,
and use this solution as the standard solution. Proceed as di-
rected in the Assay under Flomoxef Sodium.

Amount [ug (potency)] of flomoxef (C;sHgF,NsO-S,)
= Mg X Q1/Qs X 1000

Ms: Amount [mg (potency)] of Flomoxef Triethylammo-
nium RS

Internal standard solution—A solution of m-cresol (3 in
1000).

Containers and storage Containers—Hermetic containers.
Plastic containers for aqueous injection may be used.

Flopropione
J070EA>

(o] OH
HO OH
C9H1004: 182.17

1-(2,4,6-Trihydroxyphenyl)propan-1-one
[2295-58-1]

Flopropione contains not less than 98.0% and not
more than 101.0% of CyH,,0,, calculated on the
anhydrous basis.

Description Flopropione occurs as a white to pale yellow-
brown crystalline powder.

It is very soluble in N, N-dimethylformamide, freely solu-
ble in methanol and in ethanol (99.5), and practically insolu-
ble in water.

Identification (1) Determine the absorption spectrum of a
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solution of Flopropione in ethanol (99.5) (1 in 200,000) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of
Flopropione as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

Melting point <2.60> 177 - 181°C

Purity (1) Heavy metals </.07>—Proceed with 1.0g of
Flopropione according to Method 4, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

(2) Related substances—Dissolve 50 mg of Flopropione
in 50 mL of the mobile phase, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add the
mobile phase to make exactly 100 mL, and use this solution
as the standard solution. Perform the test with exactly 20 uL.
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions. Determine each peak area of both solu-
tions by the automatic integration method: the area of each
peak other than the peak of flopropione obtained from the
sample solution is not larger than 1/10 times the peak area
of flopropione from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 267 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: A mixture of acetonitrile, water and phos-
phoric acid (114:86:1).

Flow rate: Adjust the flow rate so that the retention time
of flopropione is about 3 minutes.

Time span of measurement: About 7 times as long as the
retention time of flopropione.

System suitability—

Test for required detectability: Pipet 1 mL of the standard
solution, and add the mobile phase to make exactly 10 mL.
Confirm that the peak area of flopropione obtained from
20 uL of this solution is equivalent to 7 to 13% of that from
20 uL of the standard solution.

System performance: Dissolve 25 mg of ethyl parahy-
droxybenzoate in 30 mL of acetonitrile, and add the mobile
phase to make 50 mL. To 2.5 mL of this solution add 2 mL
of the sample solution and the mobile phase to make 50 mL.
When the procedure is run with 20 4L of this solution under
the above operating conditions, flopropione and ethyl par-
ahydroxybenzoate are eluted in this order with the resolution
between these peaks being not less than 2.0.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of flopropione is not more than 1.0%.

Water <2.48> Not more than 4.0% (0.5 g, volumetric titra-
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tion, direct titration).
Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.3 g of Flopropione, dis-
solve in 30 mL of N,N-dimethylformamide, and titrate
<2.50> with 0.1 mol/L tetramethylammonium hydroxide VS
(potentiometric titration). Perform a blank determination,
and make any necessary correction.

Each mL of 0.1 mol/L tetramethylammonium
hydroxide VS
= 18.22 mg of C9H1004

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Flopropione Capsules
Jo7noEFhATzL

Flopropione Capsules contain not less than 93.0%
and not more than 107.0% of the labeled amount of
flopropione (CoH;,O4: 182.17).

Method of preparation Prepare as directed under the Cap-
sules, with Flopropione.

Identification (1) Powder the contents of Flopropione
Capsules. To a portion of the powder, equivalent to 60 mg
of Flopropione according to the labeled amount, add 40 mL
of water, shake well, and filter. To 5 mL of the filtrate add 1
mL of iron (III) nitrate TS: a red-purple color appears.

(2) Powder the contents of Flopropione Capsules. To a
portion of the powder, equivalent to 90 mg of Flopropione
according to the labeled amount, add 100 mL of ethanol
(99.5), shake well, and filter. To 5 mL of the filtrate add
ethanol (99.5) to make 50 mL. To 5 mL of this solution add
ethanol (99.5) to make 100 mL, and use this solution as the
sample solution. Determine the absorption spectrum of the
sample solution as directed under Ultraviolet-visible Spectro-
photometry <2.24>: it exhibits a maximum between 283 nm
and 287 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 capsule of Flopropione Capsules add 43 mL of a
mixture of water and phosphoric acid (86:1), and disinte-
grate the capsule in a water bath at 50°C. After cooling, add
a suitable amount of acetonitrile to make exactly V' mL of a
solution containing about 0.4 mg of flopropione (CoH;O,)
per mL. Stir the solution for 10 minutes, centrifuge a part of
the solution at 3000 rpm for 5 minutes, and use the superna-
tant liquid as the sample solution. Proceed as directed in the
Assay.

Amount (mg) of flopropione (CoH;oO,)
= Ms X AT/AS X V/100

Ms: Amount (mg) of flopropione for assay, calculated on
the anhydrous basis

Dissolution <6.710> When the test is performed at 100 revo-
lutions per minute according to the Paddle method using the
sinker, using 900 mL of water as the dissolution medium, the
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dissolution rate in 45 minutes of Flopropione Capsules is not
less than 80%.

Start the test with 1 capsule of Flopropione Capsules,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet ¥ mL of the subsequent fil-
trate, add 0.1 mol/L hydrochloric acid TS to make exactly
V' mL so that each mL contains about 8.8 ug of flopropione
(CyH,¢0,) according to the labeled amount, and use this so-
lution as the sample solution. Separately, weigh accurately
about 22 mg of flopropione for assay (separately determine
the water <2.48> in the same manner as Flopropione), and
dissolve in methanol to make exactly 50 mL. Pipet 2 mL of
this solution, add 0.1 mol/L hydrochloric acid TS to make
exactly 100 mL, and use this solution as the standard solu-
tion. Determine the absorbances, Ay and Ag, at 284 nm of
the sample solution and standard solution as directed under
Ultraviolet-visible Spectrophotometry <2.24>, using 0.1
mol/L hydrochloric acid TS as the blank.

Dissolution rate (%) with respect to the labeled amount
of flopropione (CoH;0,)
= Mg X A1/As X V'/V x 1/C X 36

Ms: Amount (mg) of flopropione for assay, calculated on
the anhydrous basis
C: Labeled amount (mg) of flopropione (CoH;,Oy4) in 1
capsule

Assay Take out the contents of not less than 20
Flopropione Capsules, weigh accurately the mass of the con-
tents, and power. Weigh accurately a part of the powder,
equivalent to about 40 mg of flopropione (CyH,;,0,), and
add the mobile phase to make exactly 100 mL. Stir the solu-
tion for 10 minutes, centrifuge a part of this solution for 5
minutes at 3000 rpm, and use the supernatant liquid as the
sample solution. Separately, weigh accurately about 40 mg
of flopropione for assay (previously determine the water
<2.48> in the same manner as Flopropione), add 70 mL of
the mobile phase, and dissolve by exposure for 10 minutes to
ultrasonic vibration. Add the mobile phase to make exactly
100 mL, and use this solution as the standard solution. Per-
form the test with exactly 5 uL each of the sample solution
and standard solution as directed under Liquid chromatog-
raphy <2.0I> according to the following conditions, and de-
termine the peak areas, At and Ag, of flopropione.

Amount (mg) of flopropione (CoHcO,4) = Mg X At/As

Ms: Amount (mg) of flopropione for assay, calculated on
the anhydrous basis

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 267 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: A mixture of acetonitrile, water and phos-
phoric acid (114:86:1)

Flow rate: Adjust the flow rate so that the retention time
of flopropione is about 3 minutes.

System suitability—
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System performance: Dissolve 50 mg of flopropione in 50
mL of the mobile phase. To 20 mL of the solution add 25
mL of a solution prepared by dissolving 25 mg of ethyl par-
ahydroxybenzoate in 30 mL of acetonitrile and add water to
make 50 mL, and then add the mobile phase to make 50 mL.
When the procedure is run with 5 uL. of this solution under
the above operating conditions, Flopropione and ethyl par-
ahydroxybenzoate are eluted in this order with the resolution
between these peaks being not less than 2.0.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operating
conditions, the relative standard deviation of the peak area
of flopropione is not more than 1.0%.

Containers and storage Containers—Tight containers.

Fluconazole
JLars—IL
F
F
N=\ HO /N\
L AN

N

C3H,F,NgO: 306.27
2-(2,4-Difluorophenyl)-1,3-bis(1H-1,2,4-triazol-1-yl)propan-2-ol
[86386-73-4]

Fluconazole, when dried, contains not less than
99.0% and not more than 101.0% of C;;H;,F,N¢O.

Description Fluconazole occurs as a white to pale yellowish
white crystalline powder.
It is soluble in ethanol (99.5), and slightly soluble in water.
It dissolves in dilute hydrochloric acid.

Identification (1) Dissolve 0.1 g of Fluconazole in 10 mL
of dilute hydrochloric acid, and add 1 mL of Reinecke’s salt
TS: a light red precipitate is formed.

(2) Determine the absorption spectrum of a solution of
Fluconazole in 0.01 mol/L hydrochloric acid-methanol TS
(1 in 4000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of
Fluconazole as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

Melting point <2.60> 137 - 141°C

Purity (1) Clarity and color of solution—A solution ob-
tained by dissolving 0.10 g of Fluconazole in 50 mL of water
is clear and colorless.

(2) Heavy metals <1.07>—Proceed with 1.0 g of Flucona-
zole according to Method 4, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 20 ppm).

(3) Related substances—Dissolve 30 mg of Fluconazole
in 10 mL of the mobile phase, and use this solution as the
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sample solution. Pipet 1 mL of the sample solution, add the
mobile phase to make exactly 100 mL. Pipet 1 mL of this so-
lution, add the mobile phase to make exactly 10 mL, and use
this solution as the standard solution. Perform the test with
exactly 20 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.0/> ac-
cording to the following conditions, and determine each
peak area of both solutions by the automatic integration
method: the peak area of related substance I, having the
relative retention time about 0.60 to fluconazole obtained
from the sample solution is not larger than 6 times the peak
area of fluconazole from the standard solution, the area of
the peak other than fluconazole and the related substance I
obtained from the sample solution is not larger than the peak
area of fluconazole from the standard solution, and the total
of the areas of the peak other than fluconazole obtained
from the sample solution is not larger than 8 times the peak
area of fluconazole from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 260 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of water and acetonitrile (4:1).

Flow rate: Adjust the flow rate so that the retention time
of fluconazole is about 10 minutes.

Time span of measurement: About 3 times as long as the
retention time of fluconazole, beginning after the solvent
peak.

System suitability—

Test for required detectability: Pipet 5 mL of the standard
solution, and add the mobile phase to make exactly 10 mL.
Confirm that the peak area of fluconazole obtained with
20 uL of this solution is equivalent to 35 to 65% of that with
20 uL of the standard solution.

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of fluconazole are not less than 4000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of fluconazole is not more than 2.0%.

(4) Residual solvent—Being specified separately.

Loss on drying <2.41> Not more than 1.0% (1g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 0.25 g of Fluconazole, pre-
viously dried, dissolve in 100 mL of a mixture of acetic anhy-
dride and acetic acid (100) (7:3), and titrate <2.50> with 0.1
mol/L perchloric acid VS (potentiometric titration). Per-
form the blank determination in the same manner, and make
any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 15.31 mg of C13H12F2N60

Containers and storage Containers—Tight containers.
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Flucytosine

T b

| N\(O

_N

C4H4FN30: 129.09
5-Fluorocytosine
[2022-85-7]

Flucytosine, when dried, contains not less than
98.5% of C,H,FN;0, and not less than 14.0% and not
more than 15.5% of fluorine (F: 19.00).

Description Flucytosine occurs as a white, crystalline pow-
der. It is odorless.

It is sparingly soluble in water, slightly soluble in metha-
nol, in ethanol (95), in acetic anhydride and in acetic acid
(100), and practically insoluble in diethyl ether.

It dissolves in 0.1 mol/L hydrochloric acid TS.

The pH of a solution of Flucytosine (1 in 100) is between
5.5 and 7.5.

It is slightly hygroscopic.

Melting point: about 295°C (with decomposition).

Identification (1) Add 0.2 mL of bromine TS to 5 mL of
a solution of Flucytosine (1 in 500): a yellow-brown color of
bromine TS is immediately discharged. Further add 2 mL of
barium hydroxide TS: a purple precipitate is formed.

(2) Proceed with 0.1 g of Flucytosine as directed under
Oxygen Flask Combustion Method <1.06>, using a mixture
of 0.5 mL of 0.01 mol/L sodium hydroxide TS and 20 mL of
water as the absorbing liquid. The solution responds to the
Qualitative Tests <1.09> (2) for fluoride.

(3) Determine the absorption spectrum of a solution of
Flucytosine in 0.1 mol/L hydrochloric acid TS (1 in 125,000)
as directed under Ultraviolet-visible Spectrophotometry
<2.24>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wavelengths.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Flucytosine in 100 mL of water: the solution is clear and
colorless.

(2) Chloride <1.03>—Dissolve 1.0 g of Flucytosine in 80
mL of water by heating on a water bath. After cooling, to 40
mL of this solution add 6 mL of dilute nitric acid and water
to make 50 mL. Perform the test using this solution as the
test solution. Prepare the control solution with 0.20 mL of
0.01 mol/L hydrochloric acid VS (not more than 0.014%).

(3) Fluoride—Dissolve 0.10 g of Flucytosine in 10.0 mL
of diluted 0.01 mol/L sodium hydroxide TS (1 in 20). Trans-
fer 5.0 mL of this solution to a 20-mL volumetric flask, add
10 mL of a mixture of alizarin complexone TS, acetic acid-
potassium acetate buffer solution, pH 4.3, and cerrous ni-
trate TS (1:1:1), and add water to make 20 mL. Allow the
mixture to stand for 1 hour, and use this solution as the sam-
ple solution. Separately, transfer 4.0 mL of Standard Fluo-
rine Solution to a 20-mL volumetric flask, add 5.0 mL of
diluted 0.01 mol/L sodium hydroxide TS (1 in 20), add 10
mL of a mixture of alizarin complexone TS, acetic acid-
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potassium acetate buffer solution, pH 4.3, and cerrous ni-
trate TS (1:1:1). Proceed in the same manner as directed in
the preparation of the sample solution, and use this solution
as the standard solution. Transfer 5.0 mL of diluted 0.01
mol/L sodium hydroxide TS (1 in 20) to a 20-mL volumetric
flask, proceed in the same manner as directed in the prepara-
tion of the standard solution, and use this solution as the
blank solution. Determine the absorbances, At and Ag, of
the sample solution and standard solution at 600 nm, using
the blank solution as the control as directed under Ultravio-
let-visible Spectrophotometry <2.24>: At is not larger than
As (not more than 0.048%).

(4) Heavy metals <1.07>—Proceed with 1.0 g of Flucyto-
sine according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 20 ppm).

(5) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Flucytosine according to Method 2, and perform the test
(not more than 2 ppm).

(6) Related substances—Dissolve 50 mg of Flucytosine in
S mL of diluted methanol (1 in 2), and use this solution as
the sample solution. Measure accurately 1 mL of the sample
solution, add diluted methanol (1 in 2) to make exactly 25
mL. Measure accurately 1 mL of this solution, add diluted
methanol (1 in 2) to make exactly 20 mL, and use this solu-
tion as the standard solution. Perform the test with these so-
lutions as directed under Thin-layer Chromatography <2.03>.
Spot 20 uLL each of the sample solution and standard solu-
tion on a plate of silica gel with fluorescent indicator for
thin-layer chromatography. Develop the chromatogram with
a mixture of ethyl acetate, methanol and water (5:3:2) to a
distance of about 12 cm, air-dry the plate, and observe the
spots under ultraviolet light (main wavelength: 254 nm): the
spots other than the principal spot from the sample solution
are not more intense than the spot from the standard solu-
tion.

Loss on drying <2.4/> Not more than 1.0% (1g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay (1) Flucytosine—Weigh accurately about 0.2 g of
Flucytosine, previously dried, dissolve in 40 mL of acetic
acid (100), add 100 mL of acetic anhydride, and titrate
<2.50> with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination.

Each mL of 0.1 mol/L perchloric acid VS
= 12.91 mg of C4H4FN3O

(2) Fluorine—Weigh accurately about 10 mg of Flucyto-
sine, previously dried, and proceed as directed in the deter-
mination of fluorine under Oxygen Flask Combustion
Method <1.06>, using a mixture of 0.5 mL of 0.01 mol/L
sodium hydroxide VS and 20 mL of water as the absorbing
liquid.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Fludiazepam

TLSTENL

C,sH,CIFN,O: 302.73
7-Chloro-5-(2-fluorophenyl)-1-methyl-1,3-dihydro-
2H-1,4-benzodiazepin-2-one

[3900-31-0]

Fludiazepam, when dried, contains not less than
99.0% of ClﬁlechNzo.

Description Fludiazepam occurs as white to light yellow
crystals or crystalline powder.

It is very soluble in chloroform, freely soluble in metha-
nol, in ethanol (95), in acetic acid (100) and in diethyl ether,
and practically insoluble in water.

Identification (1) Prepare the test solution with 0.01 g of
Fludiazepam as directed under Oxygen Flask Combustion
Method <1.06>, using a mixture of 0.5 mL of 0.01 mol/L
sodium hydroxide TS and 20 mL of water as the absorbing
liquid: the test solution responds to the Qualitative Tests
<1.09> (2) for fluoride.

(2) Determine the absorption spectrum of a solution of
Fludiazepam in methanol (1 in 200,000) as directed under
Ultraviolet-visible Spectrophotometry <2.24>, and compare
the spectrum with the Reference Spectrum 1: both spectra
exhibit similar intensities of absorption at the same wave-
lengths. Separately, determine the absorption spectrum of a
solution of Fludiazepam in methanol (1 in 20,000) as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum 2:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(3) Determine the infrared absorption spectrum of
Fludiazepam, previously dried, as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

(4) Perform the test with Fludiazepam as directed under
Flame Coloration Test </.04> (2): a green color appears.

Melting point <2.60> 91 -94°C

Purity (1) Chloride </.03>—Dissolve 1.0 g of Fludiazep-
am in 50 mL of diethyl ether, add 50 mL of water, and
shake. Separate the water layer, wash it with two 20-mL por-
tions of diethyl ether, and filter the water layer. To 20 mL of
the filtrate add 6 mL of dilute nitric acid and water to make
50 mL. Perform the test using this solution as the test solu-
tion. Prepare the control solution with 0.40 mL of 0.01
mol/L hydrochloric acid VS (not more than 0.036%).

(2) Heavy metals <1.07>—Proceed with 2.0 g of Fludia-
zepam according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
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(not more than 10 ppm).

(3) Related substances—Dissolve 0.10 g of Fludiazepam
in 20 mL of chloroform, and use this solution as the sample
solution. Pipet 1 mL of the sample solution, and add chlo-
roform to make exactly 50 mL. Pipet 2 mL of this solution,
add chloroform to make exactly 20 mL, and use this solution
as the standard solution. Perform the test with these solu-
tions as directed under Thin-layer Chromatography <2.03>.
Spot 20 uL each of the sample solution and standard solu-
tion on a plate of silica gel with fluorescent indicator for
thin-layer chromatography. Develop the plate with a mixture
of chloroform and ethyl acetate (10:7) to a distance of about
12 cm, and air-dry the plate. Examine under ultraviolet light
(main wavelength: 254 nm): the spots other than the princi-
pal spot from the sample solution are not more intense than
the spot from the standard solution.

Loss on drying <2.4/> Not more than 0.30% (1 g, in vacu-
um, 60°C, 3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).

Assay Weigh accurately about 0.5 g of Fludiazepam, previ-
ously dried, dissolve in 50 mL of acetic acid (100), and titrate
<2.50> with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 30.28 mg of C15H12C1FN20

Containers and storage Containers—Tight containers.

Fludrocortisone Acetate

ZILEOaNF BT RTIL

C,;H; FOg: 422.49
9-Fluoro-114,17,21-trihydroxypregn-4-ene-3,20-dione
21-acetate

[514-36-3]

Fludrocortisone Acetate, when dried, contains not
less than 97.5% and not more than 102.5% of

Description Fludrocortisone Acetate occurs as a white to
pale yellow crystals or crystalline powder.

It is soluble in acetone, sparingly soluble in ethanol (95),
and practically insoluble in water.

Melting point: about 220°C (with decomposition).

Identification (1) Prepare the test solution by proceeding
with 10 mg of Fludrocortisone Acetate according to the
Oxygen Flask Combustion Method </.06>, using a mixture
of 0.5 mL of 0.01 mol/L sodium hydroxide VS and 20 mL of
water as the absorbing liquid: the test solution responds to
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the Qualitative Tests <7.09> for fluoride.

(2) Determine the absorption spectrum of a solution of
Fludrocortisone Acetate in ethanol (95) (1 in 100,000) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum or
the spectrum of a solution of Fludrocortisone Acetate RS
prepared in the same manner as the sample solution: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(3) Determine the infrared absorption spectrum of
Fludrocortisone Acetate, previously dried, as directed in
the potassium bromide disk method under Infrared Spec-
trophotometry <2.25>, and compare the spectrum with the
Reference Spectrum or the spectrum of previously dried
Fludrocortisone Acetate RS: both spectra exhibit similar
intensities of absorption at the same wave numbers.

Optical rotation <2.49> [a]¥: +131 - +138° (after drying,
0.1 g, acetone, 20 mL, 100 mm).

Purity (1) Heavy metals </.07>—Proceed with 0.5 g of
Fludrocortisone Acetate according to Method 2, and per-
form the test. Prepare the control solution with 1.5 mL of
Standard Lead Solution (not more than 30 ppm).

(2) Related substances—Dissolve 20 mg of Fludrocorti-
sone Acetate in 10 mL of the mobile phase, and use this solu-
tion as the sample solution. Pipet 1 mL of the sample solu-
tion, add the mobile phase to make exactly 50 mL, and use
this solution as the standard solution. Perform the test with
exactly 20 uLL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.0/> ac-
cording to the following conditions. Determine each peak
area of both solutions by the automatic integration method:
the area of each peak other than the peak of fludrocortisone
acetate obtained from the sample solution is not larger than
1/4 times the peak area of fludrocortisone acetate from the
standard solution, and the total area of the peaks other than
the peak of fludrocortisone acetate is not larger than 1/2
times the peak area of fludrocortisone acetate from the
standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 20 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of water and tetrahydrofuran
13:7).

Flow rate: Adjust the flow rate so that the retention time
of fludrocortisone acetate is about 10 minutes.

Time span of measurement: About 2 times as long as the
retention time of fludrocortisone acetate, beginning after the
solvent peak.

System suitability—

Test for required detectability: Pipet 5 mL of the standard
solution, and add the mobile phase to make exactly 100 mL.
Confirm that the peak area of fludrocortisone acetate ob-
tained from 20 uL of this solution is equivalent to 4.0 to
6.0% of that from 20 uL of the standard solution.

System performance: Dissolve 2 mg each of Fludrocor-
tisone Acetate and hydrocortisone acetate in 50 mL of the
mobile phase. When the procedure is run with 20 uL of this
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solution under the above operating conditions, hydrocor-
tisone acetate and fludrocortisone acetate are eluted in this
order with the resolution between these peaks being not less
than 1.5.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of fludrocortisone acetate is not more than 2.0%.

(3) Residual solvent—Being specified separately.

Loss on drying <2.4/> Not more than 1.0% (1 g, in vacu-
um, 100°C, 2 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).

Assay Weigh accurately about 25 mg each of Fludrocor-
tisone Acetate and Fludrocortisone Acetate RS, previously
dried, and dissolve separately in ethanol (95) to make exactly
100 mL. Pipet 4 mL each of these solutions, add ethanol (95)
to make exactly 100 mL, and use these solutions as the sam-
ple solution and the standard solution, respectively. Perform
the test with the sample solution and standard solution as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and determine the absorbances, At and Ag, at 238 nm.

Amount (mg) of fludrocortisone acetate (Cy3H;3;FOg)
= Ms X AT/ As

Ms: Amount (mg) of Fludrocortisone Acetate RS

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.

Flunitrazepam

TIL=ZbFFENL

C16H12FN3O3: 313.28
5-(2-Fluorophenyl)-1-methyl-7-nitro-1,3-dihydro-
2H-1,4-benzodiazepin-2-one

[1622-62-4]

Flunitrazepam, when dried, contains not less than
990% of C16H12FN3O3.

Description Flunitrazepam occurs as a white to pale yellow
crystalline powder.

It is freely soluble in acetic acid (100), soluble in acetic an-
hydride and in acetone, slightly soluble in ethanol (99.5) and
in diethyl ether, and practically insoluble in water.

Identification (1) Determine the absorption spectrum of a
solution of Flunitrazepam in ethanol (99.5) (1 in 100,000) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.
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(2) Determine the infrared absorption spectrum of
Flunitrazepam, previously dried, as directed in the potas-
sium bromide disk method under Infrared Spectrophotome-
try <2.25>, and compare the spectrum with the Reference
Spectrum: both spectra exhibit similar intensities of absorp-
tion at the same wave numbers.

168 - 172°C

Purity (1) Chloride <1.03>—To 1.0 g of Flunitrazepam
add 50 mL of water, allow to stand for 1 hour with occa-
sional stirring, and filter. To 20 mL of the filtrate add 6 mL
of dilute nitric acid and water to make 50 mL, and perform
the test with this solution. Prepare the control solution with
0.25 mL of 0.01 mol/L hydrochloric acid VS (not more than
0.022%).

(2) Heavy metals <1.07>—Proceed with 2.0g of
Flunitrazepam according to Method 4 using a platinum cru-
cible, and perform the test. Prepare the control solution with
2.0 mL of Standard Lead Solution (not more than 10 ppm).

(3) Related substances—Dissolve 50 mg of Flunitra-
zepam in 10 mL of acetone, and use this solution as the sam-
ple solution. Pipet 2 mL of the sample solution, and add ace-
tone to make exactly 20 mL. Pipet 1 mL of this solution, add
acetone to make exactly 25 mL, and use this solution as the
standard solution. Perform the test with these solutions as
directed under Thin-layer Chromatography <2.03>. Spot 10
uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of 1,2-
dichloroethane, diethyl ether and ammonia solution (28)
(200:100:3) to a distance of about 12 cm, and air-dry the
plate. Examine under ultraviolet light (main wavelength: 254
nm): number of the spots other than the principal spot from
the sample solution is not more than 2, and they are not
more intense than the spot from the standard solution.

Melting point <2.60>

Loss on drying <2.41> Not more than 0.5% (1 g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).

Assay Weigh accurately about 0.5g of Flunitrazepam,
previously dried, dissolve in 20 mL of acetic acid (100), add
50 mL of acetic anhydride, and titrate <2.50> with 0.1 mol/L
perchloric acid VS (potentiometric titration). Perform a
blank determination, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 31.33 mg of C16H12FN3O3

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Fluocinolone Acetonide
TILA /o7 MFZF

C24H30F206 1 452.49
6a,9-Difluoro-114,21-dihydroxy-16c,17-
(1-methylethylidenedioxy)pregna-1,4-diene-3,20-dione
[67-73-2]

Fluocinolone Acetonide, when dried, contains
not less than 97.0% and not more than 102.0% of
CyH30F,O¢.

Description Fluocinolone Acetonide occurs as white crys-
tals or crystalline powder. It is odorless.

It is freely soluble in acetic acid (100) and in acetone, solu-
ble in ethanol (95) and in ethanol (99.5), sparingly soluble in
methanol and in chloroform, slightly soluble in acetonitrile,
very slightly soluble in diethyl ether, and practically insolu-
ble in water.

Melting point: 266 — 274°C (with decomposition).

Identification (1) To 2 mg of Fluocinolone Acetonide add
2 mL of sulfuric acid: a yellow color is produced.

(2) Dissolve 0.01 g of Fluocinolone Acetonide in 1 mL of
methanol, add 1 mL of Fehling’s TS, and heat: a red precipi-
tate is produced.

(3) Proceed with 0.01 g of Fluocinolone Acetonide as
directed under Oxygen Flask Combustion Method <7.06>,
using a mixture of 0.5 mL of 0.01 mol/L sodium hydroxide
TS and 20 mL of water as the absorbing liquid: the test solu-
tion responds to the Qualitative Tests <7.09> for fluoride.

(4) Determine the infrared absorption spectrum of
Fluocinolone Acetonide, previously dried, as directed in the
potassium bromide disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum or the spectrum of previously dried Fluocino-
lone Acetonide RS: both spectra exhibit similar intensities of
absorption at the same wave numbers. If any difference
appears between the spectra, dissolve Fluocinolone Aceto-
nide and Fluocinolone Acetonide RS in acetone, respec-
tively, then evaporate the acetone to dryness, and repeat the
test on the residues.

Optical rotation <2.49> [o]¥: +98 - +108° (after drying,
0.1 g, methanol, 10 mL, 100 mm).

Purity Related substances—Dissolve 15 mg of Fluocino-
lone Acetonide in 25 mL of the mobile phase, and use this
solution as the sample solution. Pipet 2 mL of the sample so-
lution, add the mobile phase to make exactly 100 mL, and
use this solution as the standard solution. Perform the test
with exactly 20 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.01>
according to the following conditions. Determine each peak
area of each solution by the automatic integration method:
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the total area of the peaks other than the peak of fluocino-
lone acetonide from the sample solution is not larger than
the peak area of fluocinolone acetonide from the standard
solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with silica gel for liquid
chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of water-saturated chloroform,
methanol and acetic acid (100) (200:3:2).

Flow rate: Adjust the flow rate so that the retention time
of fluocinolone acetonide is about 12 minutes.

Time span of measurement: About twice as long as the
retention time of fluocinolone acetonide beginning after the
solvent peak.

System suitability—

Test for required detection: To exactly 5 mL of the stand-
ard solution add the mobile phase to make exactly 100 mL.
Confirm that the peak area of fluocinolone acetonide ob-
tained from 20 uL of this solution is equivalent to 4 to 6% of
that from 20 uL of the standard solution.

System performance: Dissolve 15 mg each of Fluocinolone
Acetonide and triamcinolone acetonide in 25 mL of the mo-
bile phase. To 5 mL of this solution add the mobile phase to
make 20 mL. When the procedure is run with 20 uL of this
solution under the above operating conditions, triamcino-
lone acetonide and fluocinolone acetonide are eluted in this
order with the resolution between these peaks being not less
than 1.9.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
areas of fluocinolone acetonide is not more than 1.0%.

Loss on drying <2.4/> Not more than 1.0% (0.2 g, in vacu-
um, 105°C, 3 hours).

Residue on ignition <2.44> Not more than 0.1% (0.2 g,
platinum crucible).

Assay Weigh accurately about 20 mg each of Fluocinolone
Acetonide and Fluocinolone Acetonide RS, previously dried,
and dissolve in 40 mL each of methanol, add exactly 10 mL
each of the internal standard solution, then add water to
make 100 mL, and use these solutions as the sample solution
and standard solution. Perform the test with 20 uL. each of
the sample solution and standard solution as directed under
Liquid Chromatography <2.01> according to the following
conditions, and calculate the ratios, Qr and Qs, of the peak
area of fluocinolone acetonide to that of the internal stand-
ard.

Amount (mg) of fluocinolone acetonide (C,sH3oF,0¢)
= Ms X Qr/Qs

Ms: Amount (mg) of Fluocinolone Acetonide RS

Internal standard solution—A solution of ethyl parahy-
droxybenzoate (1 in 2500).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

JP XVI

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of water and acetonitrile (7:3).

Flow rate: Adjust the flow rate so that the retention time
of fluocinolone acetonide is about 20 minutes.

System suitability—

System performance: Dissolve 5 mg each of isopropyl par-
ahydroxybenzoate and propyl parahydroxybenzoate in 50
mL of acetonitrile, and add water to make 100 mL. When
the procedure is run with 20 uL of this solution under the
above operating conditions, isopropyl parahydroxybenzoate
and propyl parahydroxybenzoate are eluted in this order
with the resolution between these peaks being not less than
1.9.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of fluocinolone acetonide to that of the in-
ternal standard is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Fluocinonide
TILAL /=R

Cy6H3,F,05: 494.52
60,9-Difluoro-114,21-dihydroxy-16c,17-
(1-methylethylidenedioxy)pregna-1,4-diene-
3,20-dione 21-acetate

[356-12-7]

Fluocinonide, when dried, contains not less than
97.0% and not more than 103.0% of C,sH;3,F,04.

Description Fluocinonide occurs as white crystals or crys-
talline powder.

It is sparingly soluble in chloroform, slightly soluble in
acetonitrile, in methanol, in ethanol (95) and in ethyl ace-
tate, very slightly soluble in diethyl ether, and practically in-
soluble in water.

Identification (1) To 0.01 g of Fluocinonide add 4 mL of
water and 1 mL of Fehling’s TS, and heat: a red precipitate
is formed.

(2) Prepare the test solution with 0.01 g of Fluocinonide
as directed under Oxygen Flask Combustion Method <1.06>,
using a mixture of 0.5 mL of 0.01 mol/L sodium hydroxide
TS and 20 mL of water as an absorbing liquid: the test solu-
tion responds to the Qualitative Tests <1.09> for fluoride.
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(3) Determine the absorption spectrum of a solution of
Fluocinonide in methanol (1 in 100,000) as directed under
Ultraviolet-visible Spectrophotometry <2.24>, and compare
the spectrum with the Reference Spectrum or the spectrum
of a solution of Fluocinonide RS prepared in the same man-
ner as the sample solution: both spectra exhibit similar inten-
sities of absorption at the same wavelengths.

(4) Determine the infrared absorption spectra of
Fluocinonide and Fluocinonide RS, previously dried, as di-
rected in the potassium bromide disk method under Infrared
Spectrophotometry <2.25>, and compare both spectra: both
spectra exhibit similar intensities of absorption at the same
wave numbers. If any difference appears in the absorption
spectra, dissolve the sample and the RS in ethyl acetate, re-
spectively, evaporate the ethyl acetate, and perform the test
with the residue in the same manner.

Optical rotation <2.49> [o]¥: +81 - +89° (after drying,
0.2 g, chloroform, 20 mL, 100 mm).

Purity Related substances—Dissolve 10 mg of
Fluocinonide in 2 mL of chloroform, and use this solution as
the sample solution. Pipet 1 mL of the sample solution, add
chloroform to make exactly 100 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot
10 uL each of the sample solution and standard solution on a
plate of silica gel for thin-layer chromatography. Develop
the plate with a mixture of chloroform and methanol (97:3)
to a distance of about 12 cm, and air-dry the plate. Spray
evenly alkaline blue tetrazolium TS on the plate: the spots
other than the principal spot from the sample solution are
not more intense than the spot from the standard solution.

Loss on drying <2.41> Not more than 1.0% (0.5 g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.1% (0.5 g,
platinum crucible).

Assay Weigh accurately about 20 mg of Fluocinonide and
Fluocinonide RS, previously dried, dissolve each in 50 mL of
acetonitrile, to each add exactly 8 mL of the internal stand-
ard solution and water to make 100 mL, and use these solu-
tions as the sample solution and the standard solution,
respectively. Perform the test with 20 4L each of the sample
solution and standard solution as directed under Liquid
Chromatography <2.0I> according to the following condi-
tions, and calculate the ratios, Q7 and Qs, of the peak area
of fluocinonide to that of the internal standard, respectively.

Amount (mg) of fluocinonide (CyH3,F,0,)
= Ms X Qr/Qs

Ms: Amount (mg) of Fluocinonide RS

Internal standard solution—A solution of propyl benzoate in
acetonitrile (1 in 100).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of water and acetonitrile (1:1).
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Flow rate: Adjust the flow rate so that the retention time
of fluocinonide is about 8 minutes.
System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, fluocinonide and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 6.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of fluocinonide to that of the internal stand-
ard is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.

Fluorescein Sodium
TILFLEAF UYL

C20H10N3205: 376.27
Disodium 2-(6-oxido-3-oxo0-3H-xanthen-9-yl)benzoate
[518-47-8]

Fluorescein Sodium contains not less than 98.5% of
C,oHoNa,Os, calculated on the dried basis.

Description Fluorescein Sodium occurs as an orange pow-
der. It is odorless, and tasteless.

It is freely soluble in water, in methanol and in ethanol
(95), and practically insoluble in diethyl ether.

It is hygroscopic.

Identification (1) To a solution of Fluorescein Sodium (1
in 100) having a strong green fluorescence, add a large quan-
tity of water: the fluorescence remains. Acidify the solution
with hydrochloric acid: the fluorescence disappears. Then
render the solution alkaline with sodium hydroxide TS: the
fluorescence reappears.

(2) Place 1 drop of a solution of Fluorescein Sodium (1
in 2000) on a piece of filter paper: a yellow spot develops.
Expose the spot, while moist, to the vapor of bromine for 1
minute and then to ammonia vapor: the yellow color of the
spot changes to red.

(3) Char 0.5 g of Fluorescein Sodium by ignition, cool,
mix the residue with 20 mL of water, and filter: the filtrate
responds to the Qualitative Tests <7.09> for sodium salt.

Purity (1) Clarity and color of solution—Dissolve 1 g of
Fluorescein Sodium in 10 mL of water: the solution is clear,
and shows a red color.

(2) Chloride <1.03>—Dissolve 0.15 g of Fluorescein So-
dium in 20 mL of water, add 6 mL of dilute nitric acid and
water to make 30 mL, and filter. To 20 mL of the filtrate
add 2 mL of dilute nitric acid and water to make 50 mL. Per-
form the test using this solution as the test solution. Prepare
the control solution with 1.0 mL of 0.01 mol/L hydrochloric
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acid VS (not more than 0.355%).

(3) Sulfate <1.14>—Dissolve 0.20 g of Fluorescein So-
dium in 30 mL of water, add 2.5 mL of dilute hydrochloric
acid and water to make 40 mL, and filter. To 20 mL of the
filtrate add water to make 50 mL. Perform the test using this
solution as the test solution. Prepare the control solution
with 1.0 mL of 0.005 mol/L sulfuric acid VS (not more than
0.480%).

(4) Zinc—Dissolve 0.10 g of Fluorescein Sodium in 10
mL of water, add 2 mL of hydrochloric acid, and filter. To
the filtrate add 0.1 mL of potassium hexacyanoferrate (II)
TS: no turbidity is produced immediately.

(5) Related substances—Dissolve 0.20 g of Fluorescein
Sodium in 10 mL of methanol, and use this solution as the
sample solution. Perform the test with this solution as di-
rected under Thin-layer Chromatography <2.03>. Spot 5 uL
of the sample solution on a plate of silica gel for thin-layer
chromatography. Develop the plate with a mixture of chlo-
roform, methanol and ammonia solution (28) (30:15:1) to a
distance of about 10 cm, and air-dry the plate: any colored
spot other than the principal spot does not appear.

Loss on drying <2.41> Not more than 10.0% (1 g, 105°C,
constant mass).

Assay Transfer about 0.5 g of Fluorescein Sodium, accu-
rately weighed, to a separator. Dissolve in 20 mL of water,
add 5 mL of dilute hydrochloric acid, and extract with four
20-mL portions of a mixture of 2-methyl-1-propanol and
chloroform (1:1). Wash each extract successively with the
same 10 mL of water. Evaporate the combined extracts on a
water bath with the aid of a current of air. Dissolve the
residue in 10 mL of ethanol (99.5), evaporate the solution on
a water bath to dryness, dry the residue at 105°C for 1 hour,
and weigh as fluorescein (CyH;,Os: 332.31).

Amount (mg) of C20H10N3205
= amount (mg) of fluorescein (CyH;,05) X 1.132

Containers and storage Containers—Tight containers.

Fluorometholone
Ao A DO

C22H29FO4: 376.46
9-Fluoro-11p,17-dihydroxy-6c-methylpregna-1,4-diene-
3,20-dione

[426-13-1]

Fluorometholone, when dried, contains not less
than 97.0% and not more than 103.0% of C,,H,oFO,.

Description Fluorometholone occurs as a white to light
yellowish white, odorless, crystalline powder.

It is freely soluble in pyridine, slightly soluble in metha-
nol, in ethanol (99.5) and in tetrahydrofuran, and practically
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insoluble in water and in diethyl ether.

Identification (1) Proceed with 7 mg of Fluorometholone
as directed under Oxygen Flask Combustion Method <1.06>,
using a mixture of 0.5 mL of 0.01 mol/L sodium hydroxide
TS and 20 mL of water as an absorbing liquid: the liquid re-
sponds to the Qualitative Tests <1.09> (2) for fluoride.

(2) Determine the absorption spectrum of a solution of
Fluorometholone in methanol (1 in 100,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum or the
spectrum of a solution of Fluorometholone RS prepared in
the same manner as the sample solution: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of
Fluorometholone, previously dried, as directed in the potas-
sium bromide disk method under Infrared Spectrophotome-
try <2.25>, and compare the spectrum with the Reference
Spectrum or the spectrum of previously dried Fluorometho-
lone RS: both spectra exhibit similar intensities of absorp-
tion at the same wave numbers.

Optical rotation <2.49> [o]®: +52- +60° (after drying,
0.1 g, pyridine, 10 mL, 100 mm).

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Fluorometholone according to Method 3, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 20 ppm).

(2) Related substances—Dissolve 20 mg of Fluorometho-
lone in 10 mL of tetrahydrofuran, and use this solution as
the sample solution. Pipet 1 mL of the sample solution, add
tetrahydrofuran to make exactly 100 mL, and use this solu-
tion as the standard solution. Perform the test with these so-
lutions as directed under Thin-layer chromatography <2.03>.
Spot 25 uLL each of the sample solution and standard solu-
tion on a plate of silica gel with fluorescent indicator for
thin-layer chromatography. Develop the plate with a mixture
of dichloromethane, acetone and methanol (45:5:1) to a dis-
tance of about 12 cm, and air-dry the plate. Examine under
ultraviolet light (main wavelength: 254 nm): the spots other
than the principal spot from the sample solution are not
more intense than the spot from the standard solution.

Loss on drying <2.4/> Not more than 1.0% (0.2 g, in vacu-
um, phosphorus (V) oxide, 60°C, 3 hours).

Residue on ignition <2.44> Not more than 0.2 % (0.2 g,
platinum crucible).

Assay Weigh accurately about 0.1 g each of Fluorometho-
lone and Fluorometholone RS, previously dried, and dis-
solve each in methanol to make exactly 100 mL. Pipet 5 mL
each of these solutions, and add diluted methanol (7 in 10) to
make exactly 50 mL. Pipet 10 mL each of these solutions,
add exactly 10 mL of the internal standard solution and
diluted methanol (7 in 10) to make 100 mL, and use these so-
lutions as the sample solution and the standard solution, re-
spectively. Perform the test with 20 uL each of the sample
solution and standard solution as directed under Liquid
Chromatography <2.01> according to the following condi-
tions and calculate the ratios, QO and Qs, of the peak area of
fluorometholone to that of the internal standard.

Amount (mg) of fluorometholone (Cy,H,9FO,)
= Mg X Qr/Qs
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Ms: Amount (mg) of Fluorometholone RS

Internal standard solution—A solution of butyl parahy-
droxybenzoate in methanol (1 in 10,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column about 4 mm in inside di-
ameter and 25 to 30 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 um in parti-
cle diameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: Diluted methanol (7 in 10).

Flow rate: Adjust the flow rate so that the retention time
of fluorometholone is about 8 minutes.

Selection of column: Proceed with 20 uL. of the standard
solution under the above operating conditions, and calculate
the resolution. Use a column giving elution of fluorometho-
lone and the internal standard in this order with the resolu-
tion between these peaks being not less than 4.

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.

Fluorouracil

JILARTIZUIL

(¢]

C,H;FN,0,: 130.08
5-Fluorouracil
[51-21-8]

Fluorouracil, when dried, contains not less than
98.5% of C4,H3;FN,O,, and not less than 13.1% and
not more than 16.1% of fluorine (F: 19.00).

Description Fluorouracil occurs as white crystals or crystal-
line powder. It is odorless.

It is freely soluble in N, N-dimethylformamide, sparingly
soluble in water, slightly soluble in ethanol (95), and practi-
cally insoluble in diethyl ether.

Melting point: about 282°C (with decomposition).

Identification (1) Add 0.2 mL of bromine TS to 5 mL of
a solution of Fluorouracil (1 in 500): the color of bromine
TS is discharged. Further add 2 mL of barium hydroxide TS:
a purple precipitate is formed.

(2) Proceed with 0.01 g of Fluorouracil as directed under
Oxygen Flask Combustion Method <7.06>, using a mixture
of 0.5 mL of 0.01 mol/L sodium hydroxide TS and 20 mL of
water as the absorbing liquid: the test solution responds to
the Qualitative Tests <7.09> for fluoride.

(3) Determine the absorption spectrum of a solution of
Fluorouracil in 0.1 mol/L hydrochloric acid TS (1 in
100,000) as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of ab-
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sorption at the same wavelengths.

Purity (1) Clarity and color of solution—Add 20 mL of
water to 0.20 g of Fluorouracil, and dissolve by warming:
the solution is clear and colorless.

(2) Fluoride—Dissolve 0.10 g of Fluorouracil in 10.0 mL
of diluted 0.01 mol/L sodium hydroxide TS (1 in 20). Trans-
fer 5.0 mL of this solution to a 20-mL volumetric flask, add
10 mL of a mixture of alizarin complexone TS, acetic acid-
potassium acetate buffer solution, pH 4.3, and cerium (I1I)
nitrate TS (1:1:1), and add water to make 20 mL. Allow to
stand for 1 hour, and use this solution as the sample solu-
tion. Separately, transfer 1.0 mL of Standard Fluorine Solu-
tion to a 20-mL volumetric flask, add 5.0 mL of diluted 0.01
mol/L sodium hydroxide TS (1 in 20), and add 10 mL of a
mixture of alizarin complexone TS, acetic acid-potassium
acetate buffer solution, pH 4.3, and cerium (III) nitrate TS
(1:1:1). Proceed in the same manner as directed for the
preparation of the sample solution, and use this solution as
the standard solution. Perform the test as directed under Ul-
traviolet-visible Spectrophotometry <2.24>, using a solution,
prepared with 5.0 mL of diluted 0.01 mol/L sodium hydrox-
ide TS (1 in 20) in the same manner, as the blank: the absor-
bance of the sample solution at 600 nm is not larger than
that of the standard solution (not more than 0.012%).

(3) Heavy metals <I1.07>—Proceed with 1.0 g of Fluoro-
uracil according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 20 ppm).

(4) Arsenic <1.11>—To 1.0 g of Fluorouracil in a crucible
add 10 mL of a solution of magnesium nitrate hexahydrate
in ethanol (95) (1 in 10), ignite the ethanol to burn, and
incinerate by strong heating at 750°C to 850°C. If a car-
bonized substance remains in this method, moisten with a
small amount of nitric acid, and incinerate by strong heat-
ing. Cool, add 10 mL of dilute hydrochloric acid to the
residue, dissolve it by warming on a water bath, use this so-
lution as the test solution, and perform the test (not more
than 2 ppm).

(5) Related substances—Dissolve 0.10 g of Fluorouracil
in 10 mL of water, and use this solution as the sample solu-
tion. Measure exactly 1 mL of the sample solution, add
water to make exactly 200 mL, and use this solution as the
standard solution. Perform the test with these solutions as
directed under Thin-layer Chromatography <2.03>. Spot 10
uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of ethyl
acetate, acetone and water (7:4:1) to a distance of about 12
cm, air-dry the plate, and examine under ultraviolet light
(main wavelength: 254 nm): the spots other than the princi-
pal spot from the sample solution are not more intense than
the spot from the standard solution.

Loss on drying <2.4/> Not more than 0.5% (1 g, in vacu-
um, 80°C, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay (1) Fluorouracil—Weigh accurately about 0.2 g of
Fluorouracil, previously dried, dissolve in 20 mL of N,N-
dimethylformamide, and titrate <2.50> with 0.1 mol/L
tetramethylammonium hydroxide VS until the color of the
solution changes from yellow through blue-green to blue
(indicator: 3 drops of thymol blue-dimethylformamide TS).
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Perform a blank determination.

Each mL of 0.1 mol/L tetramethylammonium
hydroxide VS
= 13.01 mg of C,H;FN,0,

(2) Fluorine—Weigh accurately about 4 mg of Fluoro-
uracil, previously dried, and proceed as directed in the deter-
mination of fluorine under Oxygen Flask Combustion
Method <1.06>, using a mixture of 0.5 mL of 0.01 mol/L
sodium hydroxide TS and 20 mL of water as the absorbing
liquid.

Containers and storage Containers—Tight containers.

Fluoxymesterone

TINAFARXTAL

C20H29F03: 336.44
9-Fluoro-114,17-dihydroxy-17-methylandrost-4-en-3-one
[76-43-7]

Fluoxymesterone, when dried, contains not less than
97.0% and not more than 102.0% of CyHyFOj;.

Description Fluoxymesterone occurs as white crystals or
crystalline powder. It is odorless.

It is sparingly soluble in methanol, slightly soluble in
ethanol (95) and in chloroform, very slightly soluble in
diethyl ether, and practically insoluble in water.

Identification (1) Dissolve 5 mg of Fluoxymesterone in 2
mL of sulfuric acid: a yellow color develops.

(2) Prepare the test solution with 0.01 g of Fluoxymester-
one as directed under Oxygen Flask Combustion Method
<1.06>, using a mixture of 0.5 mL of 0.01 mol/L sodium hy-
droxide TS and 20 mL of water as an absorbing liquid: the
test solution responds to the Qualitative Tests <1.09> (2) for
fluoride.

(3) Determine the absorption spectrum of a solution of
Fluoxymesterone in ethanol (95) (1 in 100,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum or the
spectrum of a solution of Fluoxymesterone RS prepared in
the same manner as the sample solution: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(4) Determine the infrared absorption spectrum of
Fluoxymesterone, previously dried, as directed in the potas-
sium bromide disk method under Infrared Spectrophotome-
try <2.25>, and compare the spectrum with the Reference
Spectrum or the spectrum of previously dried Fluoxymes-
terone RS: both spectra exhibit similar intensities of absorp-
tion at the same wave numbers. If any difference appears
between the spectra, dissolve Fluoxymesterone and Fluoxy-
mesterone RS in ethanol (99.5), respectively, then evaporate
the ethanol to dryness, and repeat the test on the residues.

Optical rotation <2.49> [«]®: +104 - +112° (after drying,
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0.1 g, ethanol (95), 10 mL, 100 mm).

Purity (1) Heavy metals </.07>—Proceed with 0.5 g of
Fluoxymesterone according to Method 2, and perform the
test. Prepare the control solution with 1.5 mL of Standard
Lead Solution (not more than 30 ppm).

(2) Related substances—Dissolve 0.03 g of Fluoxymes-
terone in 10 mL of methanol, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add
methanol to make exactly 100 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot
10 uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of tolu-
ene, ethanol (95) and ethyl acetate (3:1:1) to a distance of
about 12 cm, and air-dry the plate. Examine under ultravio-
let light (main wavelength: 254 nm): the spots other than the
principal spot from the sample solution are not more intense
than the spot from the standard solution.

Loss on drying <2.41> Not more than 1.0% (1g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 0.2% (0.5 g,
platinum crucible).

Assay Weigh accurately about 25 mg each of Fluoxymes-
terone and Fluoxymesterone RS, previously dried, dissolve
each in the internal standard solution to make exactly 100
mL, and use these solutions as the sample solution and the
standard solution, respectively. Perform the test with 10 uL
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions, and calculate the ratios, Qr and Qs, of
the peak area of fluoxymesterone to that of the internal
standard, respectively.

Amount (mg) of C20H29FO3 = MS X QT/QS
Ms: Amount (mg) of Fluoxymesterone RS

Internal standard solution—A solution of methylpredniso-
lone in a mixture of chloroform and methanol (19:1) (1 in
5000).

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 30 cm in length, packed with silica gel for liquid
chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of n-butyl chloride, water-satu-
rated n-butyl chloride, tetrahydrofuran, methanol and acetic
acid (100) (95:95:14:7:6).

Flow rate: Adjust the flow rate so that the retention time
of fluoxymesterone is about 9 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, fluoxymesterone and the internal standard are eluted
in this order with the resolution between these peaks being
not less than 6.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
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ing conditions, the relative standard deviation of the ratios
of the peak area of fluoxymesterone to that of the internal
standard is not more than 1.5%.

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.

Fluphenazine Enanthate

TINTzFo T METRTIL

C29H38F3N30251 549.69
2-(4-{3-[2-(Trifluoromethyl)-10H-phenothiazin-10-
yl]propyl}piperazin-1-yl)ethyl heptanoate
[2746-81-8]

Fluphenazine Enanthate, when dried, contains not
less than 985% of C29H33F3N302S.

Description Fluphenazine Enanthate is a light yellow to
yellowish orange viscous liquid. It is generally clear, and can
be opaque by producing crystals.

It is freely soluble in methanol and in diethyl ether, soluble
in ethanol (95) and in acetic acid (100), and practically in-
soluble in water.

Identification (1) Prepare the test solution with 0.01 g of
Fluphenazine Enanthate as directed under Oxygen Flask
Combustion Method <1.06>, using a mixture of 0.5 mL of
0.01 mol/L sodium hydroxide TS and 20 mL of water as the
absorbing liquid: the test solution responds to the Qualita-
tive Tests <1.09> for fluoride.

(2) Dissolve 2 mg of Fluphenazine Enanthate in 200 mL
of a solution of hydrochloric acid in methanol (17 in 2000).
Determine the absorption spectrum of the solution as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(3) Determine the infrared absorption spectrum of
Fluphenazine Enanthate as directed in the liquid firm
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

Purity (1) Heavy metals </.07>—Proceed with 1.0 g of
Fluphenazine Enanthate according to Method 2, and per-
form the test. Prepare the control solution with 3.0 mL of
Standard Lead Solution (not more than 30 ppm).

(2) Related substances—Dissolve 0.25 g of Fluphenazine
Enanthate in 10 mL of methanol, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add
methanol to make exactly 100 mL, and use this solution as
the standard solution. Perform the test with these solutions
as directed under Thin-layer Chromatography <2.03>. Spot
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20 uL each of the sample solution and standard solution on a
plate of silica gel with fluorescent indicator for thin-layer
chromatography. Develop the plate with a mixture of ace-
tone, hexane and ammonia solution (28) (16:6:1) to a dis-
tance of about 15 cm, and air-dry the plate. Examine under
ultraviolet light (main wavelength: 254 nm): the spots other
than the principal spot from the sample solution are not
more intense than the spot from the standard solution. Then
spray evenly diluted sulfuric acid (1 in 2) on the plate: the
spots other than the principal spot from the sample solution
are not more intense than the spot from the standard solu-
tion.

Loss on drying <2.4/> Not more than 1.0% (1 g, in vacu-
um, 60°C, 3 hours).

Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 0.5 g of Fluphenazine Enan-
thate, previously dried, dissolve in 50 mL of acetic acid
(100), and titrate <2.50> with 0.1 mol/L perchloric acid VS
(indicator: 2 drops of crystal violet TS). Perform a blank de-
termination, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 27.49 mg of C29H38F3N3OZS

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Flurazepam
TILTFEINL

HC” N7 T CH,
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C21H23C1FN3O: 387.88

7-Chloro-1-[2-(diethylamino)ethyl]-5-(2-fluorophenyl)-
1,3-dihydro-2H-1,4-benzodiazepin-2-one
[17617-23-1]

Flurazepam, when dried, contains not less than
99.0% of C,;Hy;CIFN;0.

Description Flurazepam occurs as white to light yellow
crystals or crystalline powder.

It is very soluble in chloroform, freely soluble in metha-
nol, in ethanol (95), in acetic anhydride and in diethyl ether,
and practically insoluble in water.

Identification (1) Dissolve 0.01 g of Flurazepam in 3 mL
of sulfuric acid: the solution shows a greenish yellow fluores-
cence under ultraviolet light (main wavelength: 365 nm).

(2) Dissolve 0.01 g of Flurazepam in 3 mL of citric acid-
acetic acid TS, and heat in a water bath for 4 minutes: a dark
red color develops.

(3) Prepare the test solution with 0.01 g of Flurazepam
as directed under Oxygen Flask Combustion Method <1.06>,
using a mixture of 0.5 mL of 0.01 mol/L sodium hydroxide
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TS and 20 mL of water as an absorbing liquid: the test solu-
tion responds to the Qualitative Tests <1.09> (2) for fluoride.

(4) Determine the absorption spectrum of a solution of
Flurazepam in methanol (1 in 100,000) as directed under Ul-
traviolet-visible Spectrophotometry <2.24>, and compare the
spectrum with the Reference Spectrum 1: both spectra
exhibit similar intensities of absorption at the same wave-
lengths. Separately, determine the absorption spectrum of a
solution of Flurazepam in methanol (1 in 10,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum 2: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(5) Perform the test with Flurazepam as directed under
Flame Coloration Test <I1.04> (2): a green color appears.

Melting point <2.60> 79 - 83°C

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Flurazepam in 10 mL of ethanol (95): the solution is clear
and colorless to light yellow.

(2) Chloride <1.03>—Dissolve 1.0 g of Flurazepam in 50
mL of diethyl ether, add 46 mL of water and 4 mL of so-
dium carbonate TS, shake, separate the water layer, wash
with two 20-mL portions of diethyl ether, and filter the
water layer. Neutralize 20 mL of the filtrate with dilute nitric
acid, and add 6 mL of dilute nitric acid and water to make
50 mL. Perform the test using this solution as the test solu-
tion. Prepare the control solution with 0.40 mL of 0.01
mol/L hydrochloric acid VS (not more than 0.036%).

(3) Sulfate <i1.14>—Neutralize 20 mL of the filtrate ob-
tained in (2) with dilute hydrochloric acid, and add 1 mL of
dilute hydrochloric acid and water to make 50 mL. Perform
the test using this solution as the test solution. Prepare the
control solution with 0.40 mL of 0.005 mol/L sulfuric acid
VS (not more than 0.048%).

(4) Heavy metals <1.07>—Proceed with 2.0 g of Flura-
zepam according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 10 ppm).

(5) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Flurazepam according to Method 3, and perform the test
(not more than 2 ppm).

(6) Related substances—Dissolve 0.20 g of Flurazepam
in 20 mL of chloroform, and use this solution as the sample
solution. Pipet 1 mL of the sample solution, and add chlo-
roform to make exactly 20 mL. Pipet 3 mL of this solution,
add chloroform to make exactly 50 mL, and use this solution
as the standard solution. Perform the test with these solu-
tions as directed under Thin-layer Chromatography <2.03>.
Spot 10 uLL each of the sample solution and standard solu-
tion on a plate of silica gel with fluorescent indicator for
thin-layer chromatography. Develop the plate with a mixture
of cyclohexane, acetone and ammonia solution (28) (60:40:1)
to a distance of about 12 cm, and air-dry the plate. Examine
under ultraviolet light (main wavelength: 254 nm): the spots
other than the principal spot from the sample solution are
not more intense than the spot from the standard solution.

Loss on drying <2.4/> Not more than 0.20% (1 g, in vacu-
um, 60°C, 2 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).
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Assay Weigh accurately about 0.3 g of Flurazepam, previ-
ously dried, dissolve in 50 mL of acetic anhydride, and
titrate <2.50> with 0.1 mol/L perchloric acid VS to the
second equivalence point (potentiometric titration). Perform
a blank determination, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 19.39 mg of C21H23C1FN3O

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.

Flurazepam Capsules
TNFZENLKhTEIL

Flurazepam Capsules contain not less than 93.0%
and not more than 107.0% of the labeled amount of
flurazepam (C,;H»;CIFN;O: 387.88).

Method of preparation Prepare as directed under Cap-
sules, with Flurazepam.

Identification (1) Powder the contents of Flurazepam
Capsules. To a quantity of the powder, equivalent to 0.1 g of
Flurazepam according to the labeled amount, add 100 mL of
0.1 mol/L hydrochloric acid TS, stir, and filter. To 40 mL of
the filtrate add 80 mL of a solution of sodium hydroxide
(1 in 250) and 100 mL of hexane, extract by shaking well,
and use the hexane layer as the sample solution. Evaporate
25 mL of the sample solution on a water bath to dryness.
Dissolve the residue in 3 mL of sulfuric acid: the solution
shows a greenish yellow fluorescence under ultraviolet light.

(2) Evaporate 25 mL of the sample solution obtained in
(1) on a water bath to dryness. Dissolve the residue in 3 mL
of citric acid-acetic acid TS, and heat in a water bath for 4
minutes: a dark red color develops.

(3) Determine the absorption spectrum of the sample so-
lution obtained in the Assay as directed under Ultraviolet-
visible Spectrophotometry <2.24>: it exhibits a maximum be-
tween 315 nm and 319 nm, and a minimum between 297 nm
and 301 nm.

Assay Weigh accurately the contents of not less than 20
Flurazepam Capsules, and powder the combined contents.
Weigh accurately a portion of the powder, equivalent to
about 50 mg of flurazepam (C,;H,;CIFN;0), add 30 mL of
methanol, stir well for 10 minutes, and add methanol to
make exactly 50 mL. Filter this solution, discard the first 20
mL of the filtrate, pipet 6 mL of the subsequent filtrate, add
methanol to make exactly 50 mL, and use this solution as the
sample solution. Separately, weigh accurately about 50 mg
of flurazepam for assay, previously dried in vacuum at 60°C
for 2 hours, and dissolve in methanol to make exactly 50
mL. Pipet 6 mL of this solution, add methanol to make
exactly 50 mL, and use this solution as the standard solution.
Determine the absorbances, At and Ag, of the sample solu-
tion and standard solution at 317 nm as directed under Ul-
traviolet-visible Spectrophotometry <2.24>.

Amount (mg) of flurazepam (C,;H,;CIFN;0)
= MS X AT/AS

Ms: Amount (mg) of flurazepam for assay
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Containers and storage Containers—Tight containers.

Flurazepam Hydrochloride

TILTEINLIEREE
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C,H,;CIFN;O.HCI: 424.34
7-Chloro-1-[2-(diethylamino)ethyl]-5-(2-fluorophenyl)-
1,3-dihydro-2H-1,4-benzodiazepin-2-one
monohydrochloride

[36105-20-1]

Flurazepam Hydrochloride, when dried, contains
not less than 99.0% of C,H,;CIFN;O.HCI.

Description Flurazepam Hydrochloride occurs as white to
yellowish white crystals or crystalline powder.

It is freely soluble in water, in ethanol (95), in ethanol
(99.5) and in acetic acid (100).

Melting point: about 197°C (with decomposition).

Identification (1) Determine the absorption spectrum of a
solution of Flurazepam Hydrochloride in sulfuric acid-
ethanol TS (1 in 100,000) as directed under Ultraviolet-
visible Spectrophotometry <2.24>, and compare the spectrum
with the Reference Spectrum: both spectra exhibit similar in-
tensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Flurazepam Hydrochloride, previously dried, as directed in
the potassium chloride disk method under Infrared Spectro-
photometry <2.25>, and compare the spectrum with the Ref-
erence Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

(3) A solution of Flurazepam Hydrochloride (1 in 20)
responds to the Qualitative Tests <7.09> for chloride.

pH <2.54> Dissolve 1.0 g of Flurazepam Hydrochloride in
20 mL of water: the pH of this solution is between 5.0 and
6.0.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Flurazepam Hydrochloride in 10 mL of water: the solu-
tion is clear and colorless to pale yellow.

(2) Sulfate <I.14>—Perform the test with 1.5g of
Flurazepam Hydrochloride. Prepare the control solution
with 0.35 mL of 0.005 mol/L sulfuric acid VS (not more
than 0.011%).

(3) Heavy metals <I1.07>—Proceed with 1.0 g of Flura-
zepam Hydrochloride in a platinum crucible according to
Method 2, and perform the test. Prepare the control solution
with 2.0 mL of Standard Lead Solution (not more than 20
ppm).

(4) Related substances—Dissolve 0.05 g of Flurazepam
Hydrochloride in 5 mL of ethanol (95), and use this solution
as the sample solution. Pipet 1 mL of the sample solution,
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add ethanol (95) to make exactly 50 mL. Pipet 1 mL of this
solution, add ethanol (95) to make exactly 10 mL, and use
this solution as the standard solution. Perform the test with
these solutions as directed under Thin-layer Chromatogra-
phy <2.03>. Spot 20 uL each of the sample solution and
standard solution on a plate of silica gel with fluorescent in-
dicator for thin-layer chromatography. Place the plate in a
chamber filled with ammonia vapor, allow to stand for
about 15 minutes, and immediately develop the plate with a
mixture of diethyl ether and diethylamine (39:1) to a distance
of about 12 cm, and air-dry the plate. Examine under ultra-
violet light (main wavelength: 254 nm): not more than 3
spots other than the principal spot and the spot on the start-
ing point from the sample solution appear, and are not more
intense than the spot from the standard solution.

Loss on drying <2.4I> Not more than 0.5% (1g, 105°C,
4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.3 g of Flurazepam Hydro-
chloride, previously dried, dissolve in 10 mL of acetic acid
(100), add 40 mL of acetic anhydride, and titrate <2.50> with
0.1 mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination, and make any necessary correc-
tion.

Each mL of 0.1 mol/L perchloric acid VS
=21.22 mg of C21H23C1FN3OHC1

Containers and storage Containers—Tight containers.

Flurbiprofen

JLETo 7z

and enantiomer

C15H13F02: 244.26
(2RS)-2-(2-Fluorobiphenyl-4-yl)propanoic acid
[5104-49-4]

Flurbiprofen, when dried, contains not less than
98.0% of C15H13F02.

Description Flurbiprofen occurs as a white, crystalline
powder. It has a slightly irritating odor.

It is freely soluble in methanol, in ethanol (95), in acetone
and in diethyl ether, soluble in acetonitrile, and practically
insoluble in water.

A solution of Flurbiprofen in ethanol (95) (1 in 50) shows
no optical rotation.

Identification (1) Determine the absorption spectrum of a
solution of Flurbiprofen in methanol (1 in 200,000) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of
Flurbiprofen, previously dried, as directed in the potassium
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bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

Melting point <2.60> 114 -117°C

Purity (1) Chloride <1.03>—Dissolve 0.6 g of Flurbi-
profen in 40 mL of acetone, and add 6 mL of dilute nitric
acid and water to make 50 mL. Perform the test using this
solution as the test solution. Prepare the control solution as
follows: to 0.25 mL of 0.01 mol/L hydrochloric acid VS add
40 mL of acetone, 6 mL of dilute nitric acid and water to
make 50 mL (not more than 0.015%).

(2) Heavy metals <1.07>—Dissolve 2.0 g of Flurbiprofen
in 30 mL of acetone, and add 2 mL of dilute acetic acid and
water to make 50 mL. Perform the test using this solution as
the test solution. Prepare the control solution as follows: to
2.0 mL of Standard Lead Solution add 30 mL of acetone, 2
mL of dilute acetic acid and water to make 50 mL (not more
than 10 ppm).

(3) Related substances—Dissolve 20 mg of Flurbiprofen
in 10 mL of a mixture of water and acetonitrile (11:9), and
use this solution as the sample solution. Pipet 1 mL of the
sample solution, and add a mixture of water and acetonitrile
(11:9) to make exactly 200 mL, and use this solution as the
standard solution. Perform the test with exactly 20 uL. each
of the sample solution and standard solution as directed
under Liquid Chromatography <2.0I> according to the fol-
lowing conditions. Determine each peak area of both solu-
tions by the automatic integration method: the area of the
peak other than the peak of flurbiprofen from the sample so-
lution is not larger than the peak area of flurbiprofen from
the standard solution, and the total area of these peaks is not
larger than twice the peak area of flurbiprofen from the
standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of water, acetonitrile and acetic
acid (100) (12:7:1).

Flow rate: Adjust the flow rate so that the retention time
of flurbiprofen is about 20 minutes.

Time span of measurement: About twice as long as the
retention time of flurbiprofen beginning after the solvent
peak.

System suitability—

Test for required detection: To exactly 5 mL of the stand-
ard solution add a mixture of water and acetonitrile (11:9) to
make exactly 25 mL. Confirm that the peak area of flurbi-
profen obtained from 20 uL of this solution is equivalent to
16 to 24% of that from 20 uL of the standard solution.

System performance: Dissolve 0.04 g of flurbiprofen and
0.02 g of butyl parahydroxybenzoate in 100 mL of a mixture
of water and acetonitrile (11:9). To 5 mL of this solution add
a mixture of water and acetonitrile (11:9) to make 50 mL.
When the procedure is run with 20 L of this solution under
the above operating conditions, butyl parahydroxybenzoate
and flurbiprofen are eluted in this order with the resolution
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between these peaks being not less than 12.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of flurbiprofen is not more than 2.0%.

Loss on drying <2.4/> Not more than 0.10% (1 g, in vacu-
um at a pressure not exceeding 0.67 kPa, silica gel, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).

Assay Weigh accurately about 0.6 g of Flurbiprofen, previ-
ously dried, dissolve in 50 mL of ethanol (95), and titrate
<2.50> with 0.1 mol/L sodium hydroxide VS (indicator: 3
drops of phenolphthalein TS). Perform a blank determina-
tion, and make any necessary correction.

Each mL of 0.1 mol/L sodium hydroxide VS
= 24.43 mg of C15H13F02

Containers and storage Containers—Well-closed contain-
ers.

Flutamide
TG IR
RF
F
NO,
Q
HQC%N
H
CHj

C]]H] 1F3N203: 276.21
2-Methyl-N-[4-nitro-
3-(trifluoromethyl)phenyl]propanamide
[13311-84-7]

Flutamide, when dried, contains not less than
98.5% and not more than 101.5% of C;;H;;F;N,O;.

Description Flutamide occurs as a light yellow crystalline
powder.

It is freely soluble in methanol and in ethanol (95), and
practically insoluble in water.

Identification (1) Determine the absorption spectrum of a
solution of Flutamide in ethanol (95) (1 in 50,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum or the
spectrum of a solution of Flutamide RS prepared in the same
manner as the sample solution: both spectra exhibit similar
intensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of Flu-
tamide as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum or the spectrum of
Flutamide RS: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

109 - 113°C

Purity (1) Heavy metals <1.07>—Proceed with 2.0 g of
Flutamide according to Method 2, and perform the test. Pre-
pare the control solution with 2.0 mL of Standard Lead So-

Melting point <2.60>
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lution (not more than 10 ppm).

(2) Related substances—Dissolve 40 mg of Flutamide in
50 mL of methanol, and use this solution as the sample solu-
tion. Perform the test with 10 uL of the sample solution as
directed under Liquid Chromatography <2.0I> according to
the following conditions. Determine each peak area of the
sample solution by the automatic integration method and
calculate the amounts of them by the area percentage
method: the amount of each peak other than flutamide is not
more than 0.3%, and the total amount of the peaks other
than flutamide is not more than 0.5%.

Operating conditions—

Column, column temperature, mobile phase and flow
rate: Proceed as directed in the operating conditions in the
Assay.

Detector: An ultraviolet absorption photometer (wave-
length: 230 nm).

Time span of measurement: About 2 times as long as the
retention time of flutamide, beginning after the solvent
peak.

System suitability—

Test for required detectability: Pipet 1 mL of the sample
solution, add methanol to make exactly 100 mL, and use this
solution as the solution for system suitability test. Pipet 2
mL of the solution for system suitability test, and add meth-
anol to make exactly 20 mL. Confirm that the peak area of
flutamide obtained from 10 uL of this solution is equivalent
to 7 to 13% of that from 10 uL of the solution for system
suitability test.

System performance: Proceed as directed in the system
suitability in the Assay.

System repeatability: When the test is repeated 6 times
with 10 uL of the solution for system suitability test under
the above operating conditions, the relative standard devia-
tion of the peak area of flutamide is not more than 2.0%.

(3) Residual solvent—Being specified separately.

Loss on drying <2.4/> Not more than 0.5% (0.5 g, in vacu-
um, phosphorus (V) oxide, 60°C, 3 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).

Assay Weigh accurately about 40 mg each of Flutamide
and Flutamide RS, previously dried, and dissolve separately
in methanol to make exactly 25 mL. Pipet 5 mL each of
these solutions, add exactly 5 mL of the internal standard so-
lution, add methanol to make 50 mL, and use these solutions
as the sample solution and the standard solution, respec-
tively. Perform the test with 10 uL each of the sample solu-
tion and standard solution as directed under Liquid Chroma-
tography <2.0I> according to the following conditions, and
calculate the ratios, Qr and Qs, of the peak height of
flutamide to that of the internal standard.

Amount (mg) of flutamide (C;;H;;F;N,03)
= Ms X Qr/Qs

Ms: Amount (mg) of Flutamide RS

Internal standard solution—A solution of testosterone in
methanol (9 in 10,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 3.9 mm in inside diame-
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ter and 30 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (10 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of methanol and 0.05 mol/L
potassium dihydrogen phosphate TS (7:4).

Flow rate: Adjust the flow rate so that the retention time
of flutamide is about 12 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, flutamide and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 2.0.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of flutamide is not more than 1.0%.

Containers and storage Containers—Tight containers.

Flutoprazepam
TILENTZENL

A
Je @

o
C19H16CIFNZO: 342.79

7-Chloro-1-cyclopropylmethyl-5-(2-fluorophenyl)-
1,3-dihydro-2H-1,4-benzodiazepin-2-one
[25967-29-7]

Flutoprazepam, when dried, contains not less than
99.0% and not more than 101.0% of C;oH;;CIFN,O.

Description Flutoprazepam occurs as a white to light yel-
low crystals or crystalline powder.

It is freely soluble in ethyl acetate, soluble in ethanol
(99.5) and in acetic anhydride, and practically insoluble in
water.

Identification (1) Dissolve 2 mg of Flutoprazepam in 200
mL of a solution of sulfuric acid in ethanol (99.5) (3 in
1000). Determine the absorption spectrum of this solution as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of
Flutoprazepam as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

(3) Perform the test with Flutoprazepam as directed un-
der Flame Coloration Test <1.04> (2): a green color appears.



858 Flutoprazepam Tablets / Official Monographs

118 - 122°C

Purity (1) Chloride <7.03>—To 1.0 g of Flutoprazepam
add 50 mL of water, allow to stand for 1 hour with occa-
sional shaking, and filter. To 20 mL of the filtrate add 6 mL
of dilute nitric acid and water to make 50 mL. Perform the
test using this solution as the test solution. Prepare the con-
trol solution with 0.40 mL of 0.01 mol/L hydrochloric acid
VS (not more than 0.036%).

(2) Heavy metals <1.07>—Proceed with 1.0 g of Fluto-
prazepam according to Method 2, and perform the test. Pre-
pare the control solution with 1.0 mL of Standard Lead So-
lution (not more than 10 ppm).

(3) Related substances—Dissolve 0.10g of Flutopra-
zepam in 20 mL of ethyl acetate, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, and add
ethyl acetate to make exactly 50 mL. Pipet 1 mL of the sam-
ple solution, add ethyl acetate to make exactly 20 mL, and
use this solution as the standard solution. Perform the test
with these solutions as directed under Thin-layer Chroma-
tography <2.03>. Spot 10 uL each of the sample solution and
standard solution on a plate of silica gel with fluorescent
indicator for thin-layer chromatography. Develop the plate
with a mixture of ethyl acetate and hexane (3:2) to a distance
of about 12 cm, and air-dry the plate. Examine under ultra-
violet light (main wavelength: 254 nm): the spots other than
the principal spot obtained from the sample solution are not
more intense than the spot from the standard solution.

(4) Residual solvent—Being specified separately.

Loss on drying <2.41> Not more than 0.20% (1 g, 105°C,
2 hours).

Melting point <2.60>

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).

Assay Weigh accurately about 0.5 g of Flutoprazepam,
previously dried, dissolve in 70 mL of acetic anhydride, and
titrate <2.50> with 0.1 mol/L perchloric acid VS (potentio-
metric titration). Perform a blank determination in the same
manner, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 34.28 mg of C19H16C1FN20

Containers and storage Containers—Well-closed contain-
ers.

Flutoprazepam Tablets
TN TTENLER

Flutoprazepam Tablets contain not less than 93.0%
and not more than 107.0% of the labeled amount of
flutoprazepam (C;oH;sCIFN,O: 342.79).

Method of preparation Prepare as directed under Tablets,
with Flutoprazepam.

Identification To a quantity of powdered Flutoprazepam
Tablets, equivalent to 10 mg of Flutoprazepam according to
the labeled amount, add 20 mL of a solution of sulfuric acid
in ethanol (99.5) (3 in 1000), shake well, and add a solution
of sulfuric acid in ethanol (99.5) (3 in 1000) to make 100 mL.
Centrifuge this solution, to 10 mL of the supernatant liquid
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add a solution of sulfuric acid in ethanol (99.5) (3 in 1000) to
make 100 mL. Determine the absorption spectrum of this so-
lution as directed under Ultraviolet-visible Spectrophotome-
try <2.24>: it exhibits maxima between 240 nm and 244 nm,
between 279 nm and 285 nm, and between 369 nm and 375
nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Flutoprazepam Tablets add 60 mL of the
mobile phase, shake for 15 minutes to disintegrate, disperse
the particle with the aid of ultrasonic waves, and add the
mobile phase to make exactly ¥'mL so that each mL con-
tains about 20 ug of flutoprazepam (C;oH;CIFN,0O). Filter
this solution through a membrane filter with a pore size not
exceeding 0.45 um, discard the first 5 mL of the filtrate, and
use the subsequent filtrate as the sample solution. Proceed as
directed in the Assay.

Amount (mg) of flutoprazepam (C;oH;sCIFN,O)
= Mg X At/Ag X V/1000

Ms: Amount (mg) of flutoprazepam for assay

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method using 900
mL of water as the dissolution medium, the dissolution rate
in 90 minutes of Flutoprazepam Tablets is not less than
70%.

Start the test with 1 tablet of Flutoprazepam Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet ¥ mL of the subsequent fil-
trate, add water to make exactly V" mL so that each mL
contains about 2.2 ug of flutoprazepam (C;oH;sCIFN,O)
according to the labeled amount, and use this solution as the
sample solution. Separately, weigh accurately about 22 mg
of flutoprazepam for assay, previously dried at 105°C for 2
hours, and dissolve in methanol to make exactly 100 mL.
Pipet 1 mL of this solution, add water to make exactly 100
mL, and use this solution as the standard solution. Perform
the test with exactly 20 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and determine
the peak areas of flutoprazepam, Ar and Ag, of both solu-
tion.

Dissolution rate (%) with respect to the labeled amount
of flutoprazepam (C;oH;sCIFN,0)
= Mg X A1r/As X V//V X 1/C X 9

Ms: Amount (mg) of flutoprazepam for assay
C: Labeled amount (mg) of flutoprazepam
(C19H,CIFN,0) in 1 tablet

Operating conditions—

Proceed as directed in the operating conditions in the
Assay.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of flutoprazepam are not less than 4000
and not more than 1.5, respectively.
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System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of flutoprazepam is not more than 1.0%.

Assay Weigh accurately not less than 20 Flutoprazepam
Tablets, and powder. Weigh accurately a portion of the
powder, equivalent to about 2mg of flutoprazepam
(C19H,CIFN,0), add 60 mL of the mobile phase, shake for
15 minutes, and add the mobile phase to make exactly 100
mL. Filter this solution through a membrane filter with a
pore size not exceeding 0.45 um. Discard the first 5 mL of
the filtrate, and use the subsequent filtrate as the sample
solution. Separately, weigh accurately about 20 mg of fluto-
prazepam for assay, previously dried at 105°C for 2 hours,
and dissolve in the mobile phase to make exactly 100 mL.
Pipet 2 mL of this solution, add the mobile phase to make
exactly 20 mL, and use this solution as the standard solution.
Perform the test with exactly 20 uL each of the sample solu-
tion and standard solution as directed under Liquid Chroma-
tography <2.0I> according to the following conditions, and
determine the peak areas, At and As, of flutoprazepam in
each solution.

Amount (mg) of flutoprazepam (C;oH;,CIFN,O)
= MS X AT/AS X 1/10

Ms: Amount (mg) of flutoprazepam for assay

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 230 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 15 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of methanol and water (3:1).

Flow rate: Adjust the flow rate so that the retention time
of flutoprazepam is about 5 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of flutoprazepam are not less than 4000
and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of flutoprazepam is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.
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Fluvoxamine Maleate
TILARFHI VLA EEE
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C15H21F3N202.C4H4O4: 434.41
5-Methoxy-1-[4-(trifluoromethyl)phenyl]pentan-1-one
(E)-O-(2-aminoethyl)oxime monomaleate
[61718-82-9]

Fluvoxamine Maleate contains not less than 98.0%
and not more than 101.0% of C;sH,;F;N,0,.C,;H,Oy,,
calculated on the dried basis.

Description Fluvoxamine Maleate occurs as a white crystal-
line powder.

It is freely soluble in ethanol (99.5), and sparingly soluble
in water.

Identification (1) Dissolve 10 mg of Fluvoxamine Male-
ate in 5 mL of water, neutralize with dilute sodium hydrox-
ide TS, then add 1 mL of ninhydrin TS, and heat in a water
bath at 60 -70°C for 5 minutes: a blue-purple color de-
velops.

(2) Determine the absorption spectrum of a solution of
Fluvoxamine Maleate (1 in 50,000) as directed under Ultravi-
olet-visible Spectrophotometry <2.24>, and compare the
spectrum with the Reference Spectrum or the spectrum of a
solution of Fluvoxamine Maleate RS prepared in the same
manner as the sample solution: both spectra exhibit similar
intensities of absorption at the same wavelengths.

(3) Determine the infrared absorption spectrum of
Fluvoxamine Maleate as directed in the potassium bromide
disk method under Infrared Spectrophotometry <2.25>, and
compare the spectrum with the Reference Spectrum or the
spectrum of Fluvoxamine Maleate RS: both spectra exhibit
similar intensities of absorption at the same wave numbers.

(4) To 5mL of a solution of Fluvoxamine Maleate (1 in
500) add 1 drop of potassium permanganate TS: the red
color of the TS disappears immediately.

Melting point <2.60> 120 - 124°C.

Purity (1) Clarity and color of solution—A solution ob-
tained by dissolving 0.5 g of Fluvoxamine Maleate in 50 mL
of water is clear and colorless.

(2) Chloride <1.03>—Perform the test with 1.0g of
Fluvoxamine Maleate. Prepare the control solution with 0.25
mL of 0.01 mol/L hydrochloric acid VS (not more than
0.009%).

(3) Sulfate <I1.14>—Perform the test with 1.0g of
Fluvoxamine Maleate. Prepare the control solution with
0.35mL of 0.005 mol/L sulfuric acid VS (not more than
0.017%)).

(4) Heavy metals <1.07>—Proceed with 1.0 g of Fluvoxa-
mine Maleate according to Method 2, using alumina ceramic
crucible, and perform the test. Prepare the control solution
with 2.0 mL of Standard Lead Solution (not more than 20
ppm).
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(5) Related substances—Dissolve 20 mg of Fluvoxamine
Maleate in 20 mL of a mixture of methanol for liquid chro-
matography and water (7:3), and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add a
mixture of methanol for liquid chromatography and water
(7:3) to make exactly 100 mL, and use this solution as the
standard solution. Perform the test with exactly 10 uL. each
of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions, and determine each peak area by the au-
tomatic integration method: the areas of the peaks, having
the relative retention time of about 0.76, about 0.82, about
0.89, about 1.58 and about 1.66 to fluvoxamine, obtained
from the sample solution are not larger than 1/5 times, 3/10
times, 7/10 times, 1/10 times and 1/10 times the peak area
of fluvoxamine from the standard solution, respectively, and
the total area of the peaks other than fluvoxamine from the
sample solution is not larger than 1.5 times the peak area of
fluvoxamine from the standard solution. For these calcula-
tions use the areas of the peaks, having the relative retention
time of about 0.76, about 0.89, about 1.58 and about 1.66,
after multiplying by their relative response factors, 0.87,
2.00, 0.67 and 2.76, respectively.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 12.67 g of diammonium hydrogen
phosphate and 0.85 g of sodium 1-heptanesulphonate in 900
mL of water, adjust to pH 2.0 with phosphoric acid, and
add water to make 1000 mL. To 300 mL of this solution add
700 mL of methanol for liquid chromatography.

Flow rate: Adjust the flow rate so that the retention time
of fluvoxamine is about 9 minutes.

Time span of measurement: About 2 times as long as the
retention time of fluvoxamine, beginning after the peak of
maleic acid.

System suitability—

Test for required detectability: Pipet 1 mL of the standard
solution, add a mixture of methanol for liquid chromatogra-
phy and water (7:3) to make exactly 20 mL. Confirm that the
peak area of fluvoxamine with 10 uL of this solution is
equivalent to 3.5 to 6.5% of that with 10 uL of the standard
solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of fluvoxamine are not less than 5000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of fluvoxamine is not more than 2.0%.

(6) Residual solvent—Being specified separately.

Loss on drying <2.4I> Not more than 0.1% (1 g, in vacu-
um, 50°C, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g, plati-
num crucible).
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Assay Weigh accurately about 20 mg each of Fluvoxamine
Maleate and Fluvoxamine Maleate RS (separately determine
the loss on drying <2.47> in the same condition as Fluvoxa-
mine Maleate), dissolve each in 10 mL of the mobile phase,
add exactly 5 mL of the internal standard solution, then add
the mobile phase to make 100 mL, and use these solutions as
the sample solution and the standard solution, respectively.
Perform the test with 20 4L each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and calculate
the ratios, Qr and Qs, of the peak area of fluvoxamine to
that of the internal standard.

Amount (mg) of fluvoxamine maleate
(C15H,,F3N0,.CH,04)
= Ms X Or/Qs

Ms: Amount (mg) of Fluvoxamine Maleate RS, calculated
on the dried basis

Internal standard solution—A solution of diphenylamine in
methanol (7 in 2000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 25 cm in length, packed with octylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 3.8 g of diammonium hydrogen
phosphate and 0.8 g of sodium 1-heptanesulfonate in water
to make 300 mL, add 700 mL of methanol, and adjust to
pH 3.5 with phosphoric acid.

Flow rate: Adjust the flow rate so that the retention time
of fluvoxamine is about 9 minutes.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, fluvoxamine and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 8.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of fluvoxamine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Well-closed contain-
ers.

Fluvoxamine Maleate Tablets
TLRFH I YA S EBEs

Fluvoxamine Maleate Tablets contain not less than
95.0% and not more than 105.0% of the labeled
amount of fluvoxamine maleate (C;sH,F;N,0,.
C,H,0,: 434.41).

Method of preparation Prepare as directed under Tablets,
with Fluvoxamine Maleate.

Identification Powder Fluvoxamine Maleate Tablets. To a
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portion of the powder, equivalent to 0.1 g of Fluvoxamine
Maleate according to the labeled amount, add 50 mL of
water, shake, then allow to stand, and filter the supernatant
liquid through a membrane filter with a pore size not
exceeding 0.45 um. To 0.5 mL of the filtrate add 50 mL of
water, and determine the absorption spectrum of this solu-
tion as directed under Ultraviolet-visible Spectrophotometry
<2.24>: it exhibits a maximum between 243 nm and 247 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirements of the
Content uniformity test.

To 1 tablet of Fluvoxamine Maleate Tablets add 4 mL of
water, disintegrate the tablet with the aid of ultrasonic
waves, add a mixture of methanol for liquid chromatogra-
phy and water (7:3) to make exactly 50 mL, and filter. Pipet
V' mL of the filtrate, equivalent to about 6 mg of fluvoxa-
mine maleate (C;sH,F;N,0,.C,H,0,), add exactly 2 mL of
the internal standard solution, then add a mixture of metha-
nol for liquid chromatography and water (7:3) to make 50
mL, and use this solution as the sample solution. Then,
proceed as directed in the Assay.

Amount (mg) of fluvoxamine maleate
(Cy5H21F3N0,.C4H404)
= Mg X Qr/Qs X 6/V

Ms: Amount (mg) of Fluvoxamine Maleate RS, calculated
on the dried basis

Internal standard solution—A solution of diphenylamine in
methanol for liquid chromatography (3 in 1000).

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 20 minutes of Fluvoxamine Maleate Tablets is not less
than 80%.

Start the test with 1 tablet of Fluvoxamine Maleate
Tablets, withdraw not less than 20 mL of the medium at the
specified minute after starting the test, and filter through a
membrane filter with a pore size not exceeding 0.45 um.
Discard the first 10 mL of the filtrate, pipet V' mL of the
subsequent filtrate, add water to make exactly ¥’ mL so that
each mL contains about 20 ug of fluvoxamine maleate
(CsH,F3N,0,.C,H,0,4) according to the labeled amount,
and use this solution as the sample solution. Separately,
weigh accurately about 20 mg of Fluvoxamine Maleate RS
(separately determine the loss on drying <2.41> in the same
condition as Fluvoxamine Maleate), and dissolve in water to
make exactly 100 mL. Pipet 5 mL of this solution, add water
to make exactly 50 mL, and use this solution as the standard
solution. Determine the absorbances, At and Ag, at 245 nm
of the sample solution and standard solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of fluvoxamine maleate (C15H21F3N202.C4H404)
= Mg X Ap/As X V'/V X 1/C X 90

Ms: Amount (mg) of Fluvoxamine Maleate RS, calculated
on the dried basis
C: Labeled amount (mg) of fluvoxamine maleate
(C15H21F3N202.C4H4O4) in 1 tablet

Assay To 10 Fluvoxamine Maleate Tablets add 20 mL of
water, disintegrate the tablets with the aid of ultrasonic
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waves, then add a mixture of methanol for liquid chroma-
tography and water (7:3) to make exactly 250 mL, and filter.
Pipet V'mL of the filtrate, equivalent to about 6 mg of
fluvoxamine maleate (C,sH,;F;N,0,.C,H,0,), add exactly 2
mL of the internal standard solution, then add a mixture of
methanol for liquid chromatography and water (7:3) to
make 50 mL, and use this solution as the sample solution.
Separately, weigh accurately about 50 mg of Fluvoxamine
Maleate RS (separately determine the loss on drying <2.47> in
the same condition as Fluvoxamine Maleate), and dissolve in
a mixture of methanol for liquid chromatography and water
(7:3) to make exactly 25 mL. Pipet 3 mL of this solution,
add exactly 2 mL of the internal standard solution, then add
a mixture of methanol for liquid chromatography and water
(7:3) to make exactly 50 mL, and use this solution as the
standard solution. Perform the test with 20 uL each of the
sample solution and standard solution as directed under Liqg-
uid Chromatography <2.0I> according to the following con-
ditions, and calculate the ratios, Qr and Qs, of the peak area
of fluvoxamine to that of the internal standard.

Amount (mg) of fluvoxamine maleate
(C15H21F3N202.C4H4O4) in 1 tablet
= Ms X Qr/Qs X 3/V

Ms: Amount (mg) of Fluvoxamine Maleate RS, calculated
on the dried basis

Internal standard solution—A solution of diphenylamine in
methanol for liquid chromatography (3 in 1000).
Operating conditions—

Proceed as directed in the operating conditions in the
Assay under Fluvoxamine Maleate.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, fluvoxamine and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 8.

System repeatability: When the test is repeated 6 times
with 20 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of fluvoxamine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Tight containers.

Folic Acid
=R

H, COH

O
OH ﬁ>\/\COZH
N

C19H19N705: 441.40
N-{4-[(2-Amino-4-hydroxypteridin-
6-ylmethyl)amino]benzoyl}-L-glutamic acid
[59-30-3]

HyN

Folic Acid contains not less than 98.0% and not
more than 102.0% of C;sH;oN-Oq, calculated on the
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anhydrous basis.

Description Folic Acid occurs as a yellow to orange-yellow,
crystalline powder. It is odorless.

It is practically insoluble in water, in methanol, in ethanol
(95), in pyridine and in diethyl ether.

It dissolves in hydrochloric acid, in sulfuric acid, in dilute
sodium hydroxide TS and in a solution of sodium carbonate
decahydrate (1 in 100), and these solutions are yellow in
color.

It is slowly affected by light.

Identification (1) Dissolve 1.5 mg of Folic Acid in dilute
sodium hydroxide TS to make 100 mL. Determine the ab-
sorption spectrum of the solution as directed under Ultravio-
let-visible Spectrophotometry <2.24>, and compare the spec-
trum with the Reference Spectrum or the spectrum of a solu-
tion of Folic Acid RS prepared in the same manner as the
sample solution: both spectra exhibit similar intensities of
absorption at the same wavelengths.

(2) To 10 mL of the solution obtained in (1) add 1 drop
of potassium permanganate TS, and mix well until the color
changes to blue, and immediately observe under ultraviolet
light (main wavelength: 365 nm): a blue fluorescence is pro-
duced.

Purity (1) Clarity and color of solution—Dissolve 0.10 g
of Folic Acid in 10 mL of dilute sodium hydroxide TS : the
solution is clear and yellow in color.

(2) Free amines—Pipet 30 mL of the sample solution ob-
tained in the Assay, add 20 mL of dilute hydrochloric acid
and water to make exactly 100 mL, and use this solution as
the sample solution. Weigh accurately about 50 mg of p-
Aminobenzoylglutamic Acid RS, previously dried in a desic-
cator (in vacuum, silica gel) for 4 hours, dissolve in diluted
ethanol (2 in 5) to make exactly 100 mL. Pipet 3 mL of this
solution, add water to make exactly 1000 mL, and use this
solution as the standard solution. Pipet 4 mL each of the
sample solution and standard solution, proceed as directed
in the Assay, and perform the test as directed under Ultravi-
olet-visible Spectrophotometry <2.24>. Determine the absor-
bances, At and Ag, of subsequent solutions of the sample
solution and standard solution at 550 nm: the content of free
amines is not more than 1.0%.

Content (%) of free amines = Mg/M; X Ap/Ag

M+: Amount (mg) of Folic Acid, calculated on the anhy-
drous basis
Ms: Amount (mg) of p-Aminobenzoylglutamic Acid RS

Water <2.48> Not more than 8.5% (10 mg, coulometric
titration).

Residue on ignition <2.44> Not more than 0.5% (1 g).

Assay Weigh accurately about 50 mg each of Folic Acid
and Folic Acid RS (separately, determine the water <2.48> in
the same manner as Folic Acid). To each add 50 mL of dilute
sodium hydroxide TS, mix well to dissolve, add dilute so-
dium hydroxide TS to make exactly 100 mL, and use these
solutions as the sample solution and standard solution. To
30 mL each of these solutions, accurately measured, add 20
mL of dilute hydrochloric acid and water to make exactly
100 mL. Pipet 60 mL each of these solutions add 0.5 g of
zinc powder, and allow to stand with frequent shaking for 20
minutes. Filter each mixture through a dry filter paper, and
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discard the first 10 mL of the filtrate. Pipet 10 mL each of
the subsequent filtrate, and add water to make exactly 100
mL. To 4 mL each of solutions, accurately measured, add 1
mL of water, 1 mL of dilute hydrochloric acid and 1 mL of a
solution of sodium nitrite (1 in 1000), mix well, and allow to
stand for 2 minutes. To each solution add 1 mL of a solution
of ammonium amidosulfate (1 in 200), mix thoroughly, and
allow to stand for 2 minutes. To each of these solutions, add
1 mL of a solution of N-(1-naphthyl)-N'-diethylethylenedia-
mine oxalate (1 in 1000), shake, allow to stand for 10
minutes, and add water to make exactly 20 mL. Separately,
to 30 mL of the sample solution, accurately measured, add
20 mL of dilute hydrochloric acid and water to make exactly
100 mL. Pipet 10 mL of this solution, add 18 mL of dilute
hydrochloric acid and water to make exactly 100 mL. Pipet 4
mL of this solution, and prepare the blank solution in the
same manner as the sample solution. Perform the test with
these solutions as directed under Ultraviolet-visible Spectro-
photometry <2.24>, using a solution prepared with 4 mL of
water in the same manner as a blank. Determine the absor-
bances, A, As and A¢, of the subsequent solution of the
sample solution, the standard solution and the blank solu-
tion at 550 nm.

Amount (mg) of C19H19N706 = Ms X (AT - Ac)/As

Ms: Amount (mg) of Folic Acid RS, calculated on the
anyhdrous basis

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Folic Acid Injection
EROESTR

Folic Acid Injection is an aqueous solution for in-
jection.

It contains not less than 95.0% and not more
than 115.0% of the labeled amount of folic acid
(C19H19N706: 441.40)

Method of preparation Dissolve Folic Acid in water with
the aid of Sodium Hydroxide or Sodium Carbonate, and
prepare as directed under Injections.

Description Folic Acid Injection is a yellow to orange-yel-
low, clear liquid.
pH: 8.0-11.0

Identification (1) To a volume of Folic Acid Injection,
equivalent to 1.5 mg of Folic Acid according to the labeled
amount, add dilute sodium hydroxide TS to make 100 mL.
Proceed as directed in the Identification (2) under Folic
Acid, using this solution as the sample solution.

(2) Determine the absorption spectrum of the sample so-
lution obtained in (1) as directed under Ultraviolet-visible
Spectrophotometry <2.24>: it exhibits maxima between 255
nm and 257 nm, between 281 nm and 285 nm and between
361 nm and 369 nm. Separately, determine the maximal ab-
sorbances of the sample solution, 4; and A,, between 255
nm and 257 nm and between 361 nm and 369 nm, respec-
tively: the ratio of A,/A4, is between 2.80 and 3.00.

(3) Folic Acid Injection responds to the Qualitative Tests
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<1.09> (1) for sodium salt.
Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07>
ment.

It meets the require-

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay To an exactly measured volume of Folic Acid Injec-
tion, equivalent to about 50 mg of folic acid (C;oH;9N;O¢)
add dilute sodium hydroxide TS to make exactly 100 mL,
and use this solution as the sample solution. Separately,
weigh accurately about 50 mg of Folic Acid RS, dissolve in
dilute sodium hydroxide TS to make exactly 100 mL, and use
this solution as the standard solution. Proceed with exactly
30 mL each of the sample solution and standard solution as
directed in the Assay under Folic Acid.

Amount (mg) of folic acid (C19H19N706)
= Ms X (Ar — Ac)/As

Ms: Amount (mg) of Folic Acid RS, calculated on the an-
hydrous basis

Containers and storage Containers—Hermetic containers,
and colored containers may be used.
Storage—Light-resistant.

Folic Acid Tablets
R

Folic Acid Tablets contain not less than 90.0% and
not more than 115.0% of the labeled amount of folic
acid (C19H19N706: 44140)

Method of preparation Prepare as directed under Tablets,
with Folic Acid.

Identification (1) Take a quantity of powdered Folic Acid
Tablets, equivalent to 1.5 mg of Folic Acid according to the
labeled amount, add 100 mL of dilute sodium hydroxide TS,
shake, and filter. Discard the first 10 mL of the filtrate, use
the subsequent filtrate as the sample solution, and proceed
as directed in the Identification (2) under Folic Acid.

(2) Determine the absorption spectrum of the filtrate ob-
tained in (1) as directed under Ultraviolet-visible Spectro-
photometry <2.24>: it exhibits maxima between 255 nm and
257 nm, between 281 nm and 285 nm and between 361 nm
and 369 nm. Separately, determine the maximal absorbances
of the filtrate, A; and A,, between 255 nm and 257 nm and
between 361 nm and 369 nm, respectively: the ratio of A,/A4,
is between 2.80 and 3.00.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Folic Acid Tablets add 50 mL of dilute so-
dium hydroxide TS, shake frequently, and filter. Wash the
residue with dilute sodium hydroxide TS, combine the fil-
trate and the washings, then add dilute sodium hydroxide TS
to make exactly 100 mL, and use this solution as the sample
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stock solution. Pipet 30 mL of the sample stock solution,
add 20 mL of dilute hydrochloric acid and water to make
exactly 100 mL. Pipet 60 mL of this solution, add 0.5 g of
zinc powder, shake frequently, allow to stand for 20
minutes, and filter the solution through a dried filter paper.
Discard the first 10 mL of the filtrate, pipet ¥ mL of the
subsequent filtrate, add water to make exactly ¥’ mL so that
each mL contains about 15 ug of folic acid (C;oH9N;Oy),
and use this solution as the sample solution. Separately,
weigh accurately about 50 mg of Folic Acid RS (separately
determine the water <2.48> in the same manner as Folic
Acid), and dissolve in dilute sodium hydroxide TS to make
exactly 100 mL. Pipet 30 mL of this solutions, add 20 mL of
dilute hydrochloric acid and water to make exactly 100 mL.
Pipet 60 mL of this solution, add 0.5 g of zinc powder, shake
frequently, allow to stand for 20 minutes, and filter the solu-
tion through a dried filter paper. Discard the first 10 mL of
the filtrate, pipet 10 mL of the subsequent filtrate, add water
to make exactly 100 mL, and use this solution as the stand-
ard solution. Pipet 4 mL each of the sample solution and
standard solution, add 1 mL of water, 1 mL of dilute hydro-
chloric acid and 1 mL of sodium nitrite solution (1 in 1000)
to them, mix, and allow to stand for 2 minutes. To these so-
lutions add 1 mL of a solution of ammonium amidosulfate
(1 in 200), shake, and allow them to stand for 2 minutes. To
these solutions add 1 mL of a solution of N, N-diethyl-N'-1-
naphthylethylenediamine oxalate (1 in 1000), shake, allow to
stand for 10 minutes, and add water to make exactly 20 mL.
Separately, pipet 30 mL of the sample stock solution, add 20
mL of dilute hydrochloric acid, and add water to make
exactly 100 mL. Pipet V' mL of this solution, and add water
to make exactly V" mL so that each mL contains about 15 ug
of folic acid (C;9H9N;Og). With exactly 4 mL of this solu-
tion perform the same procedure described above for ob-
taining the sample solution, and use the solution so obtained
as the blank solution. Determine the absorbances at 550 nm,
Ar, Ag and Ac, of the solutions obtained from the sample
solution and standard solution, and the blank solution as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
using a control solution obtained with 4 mL of water in the
same manner as described above.

Amount (mg) of folic acid (C;oH;9N;Og)
= Mg X (At — Ac)/As X V'/V X 1/10

Ms: Amount (mg) of Folic Acid RS, calculated on the an-
hydrous basis

Dissolution <6.70> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 45 minutes of Folic Acid Tablets is not less than 75%.
Start the test with 1 tablet of Folic Acid Tablets, withdraw
not less than 20 mL of the medium at the specified minute
after starting the test, and filter through a membrane filter
with a pore size not exceeding 0.45 um. Discard the first 10
mL of the filtrate, pipet V' mL of the subsequent filtrate, add
water to make exactly ¥’ mL so that each mL contains about
5.6 ug of folic acid (C;oH9N;O¢) according to the labeled
amount, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 20 mg of Folic Acid RS
(separately determine the water <2.48> in the same manner as
Folic Acid), and dissolve in the 2nd fluid for dissolution test
to make exactly 100 mL. Pipet 2.5 mL of this solution, add
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the 2nd fluid for dissolution test to make exactly 100 mL,
and use this solution as the standard solution. Determine the
absorbances, Ar and Ag, at 280 nm of the sample solution
and standard solution as directed under Ultraviolet-visible
Spectrophotometry <2.24>, using water as the blank.

Dissolution rate (%) with respect to the labeled amount
of folic acid (C19H19N706)
= Mg X Ap/Ag X V'/V X 1/C X 45/2

Ms: Amount (mg) of Folic Acid RS, calculated on the an-
hydrous basis
C: Labeled amount (mg) of folic acid (C;oH;oN-Os) in 1
tablet

Assay Weigh accurately and powder not less than 20 Folic
Acid Tablets. Weigh accurately a portion of the powder,
equivalent to about 50 mg of folic acid (C;oH9N;O¢). Add
50 mL of dilute sodium hydroxide TS, shake frequently,
then filter into a 100-mL volumetric flask, and wash with
dilute sodium hydroxide TS. To the combined filtrate and
washings add dilute sodium hydroxide TS to make exactly
100 mL, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 50 mg of Folic Acid RS, dis-
solve in dilute sodium hydroxide TS to make exactly 100 mL,
and use this solution as the standard solution. Proceed with
exactly 30 mL each of the sample solution and standard solu-
tion as directed in the Assay under Folic Acid.

Amount (mg) of folic acid (C;oH9N,Og)
= Ms X (Ar — Ag)/As

Ms: Amount (mg) of Folic Acid RS, calculated on the an-
hydrous basis

Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.

Formalin

KRIL= >

Formalin contains not less than 35.0% and not
more than 38.0% of formaldehyde (CH,O: 30.03.)

It contains 5% to 13% of methanol to prevent poly-
merization.

Description Formalin is a clear, colorless liquid. Its vapor
is irritating to the mucous membrane.

It is miscible with water and with ethanol (95).

When stored for a long time, especially in a cold place, it
may become cloudy.

Identification (1) Dilute 2 mL of Formalin with 10 mL of
water in a test tube, and add 1 mL of silver nitrate-ammonia
TS: a gray precipitate is produced, or a silver mirror is
formed on the wall of the test tube.

(2) To 5mL of sulfuric acid in which 0.1 g of salicylic
acid has been dissolved add 2 drops of Formalin, and warm
the solution: a persistent, dark red color develops.

Purity Acidity—Dilute 20 mL of Formalin with 20 mL of
water, and add 5.0 mL of 0.1 mol/L sodium hydroxide VS
and 2 drops of bromothymol blue TS: a blue color develops.
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Residue on ignition <2.44> Not more than 0.06 w/v% (5
mL, after evaporation).

Assay Weigh accurately a weighing bottle containing 5 mL
of water, add about 1 g of Formalin, and weigh accurately
again. Add water to make exactly 100 mL. Pipet 10 mL of
this solution, add exactly 50 mL of 0.05 mol/L iodine VS
and 20 mL of potassium hydroxide TS, and allow to stand
for 15 minutes at an ordinary temperature. To this mixture
add 15 mL of dilute sulfuric acid, and titrate <2.50> the ex-
cess iodine with 0.1 mol/L sodium thiosulfate VS (indicator:
1 mL of starch TS). Perform a blank determination.

Each mL of 0.05 mol/L iodine VS = 1.501 mg of CH,0O

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Formalin Water
ALY Kk

Formalin Water contains not less than 0.9 w/v%
and not more than 1.1w/v% of formaldehyde
(CH,0: 30.03).

Method of preparation

Formalin 30 mL
Water, Purified Water or Purified

Water in Containers a sufficient quantity

1000 mL

To make
Prepare by mixing the above ingredients.

Description Formalin Water is a clear, colorless liquid. It
has a slight odor of formaldehyde.
It is almost neutral.

Assay Transfer 20 mL of Formalin Water, measured
exactly, to a 100-mL volumetric flask containing 2.5 mL of 1
mol/L sodium hydroxide VS, and add water to make 100
mL. Pipet 10 mL of this solution, and proceed as directed in
the Assay under Formalin.

Each mL of 0.05 mol/L iodine VS = 1.501 mg of CH,O

Containers and storage Containers—Tight containers.
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Formoterol Fumarate Hydrate
KRILETO—IL7 7 ILESIEKF0Y
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HO,C” X~ 2" *2H0 404 enantiomer

(C1oHuN,0,),.C,H,04.2H,0: 840.91
N-(2-Hydroxy-5-{(1RS)-1-hydroxy-
2-[(1RS)-2-(4-methoxyphenyl)-
1-methylethylamino]ethyl} phenyl)formamide
hemifumarate monohydrate

[43229-80-7, anhydride]

Formoterol Fumarate Hydrate contains not less
than 98.5% of formoterol fumarate [(C;oH24N,0,),.
C,H,O,: 804.88], calculated on the anhydrous basis.

Description Formoterol Fumarate Hydrate occurs as a
white to yellowish white, crystalline powder.

It is freely soluble in acetic acid (100), soluble in methanol,
very slightly soluble in water and in ethanol (95), and practi-
cally insoluble in diethyl ether.

A solution of Formoterol Fumarate Hydrate in methanol
(1 in 100) shows no optical rotation.

Melting point: about 138°C (with decomposition).

Identification (1) Dissolve 0.5 g of Formoterol Fumarate
Hydrate in 20 mL of 0.5 mol/L sulfuric acid TS, and extract
with three 25-mL portions of diethyl ether. Wash the com-
bined diethyl ether extracts with 10 mL of 0.5 mol/L sulfuric
acid TS, and evaporate the ether layer under reduced pres-
sure, and dry the residue at 105°C for 3 hours: the residue
melts <2.60> at about 290°C (with decomposition, in a sealed
tube).

(2) Determine the absorption spectrum of a solution of
Formoterol Fumarate Hydrate in methanol (1 in 40,000) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(3) Determine the infrared absorption spectrum of For-
moterol Fumarate Hydrate as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Formoterol Fumarate Hydrate according to Method 2, and
perform the test. Prepare the control solution with 2.0 mL of
Standard Lead Solution (not more than 20 ppm).

(2) Related Substances—Dissolve 0.20 g of Formoterol
Fumarate Hydrate in 10 mL of methanol, and use this solu-
tion as the sample solution. Pipet 1 mL of the sample solu-
tion, add methanol to make exactly 200 mL, and use this so-
lution as the standard solution. Perform the test with these
solutions as directed under Thin-layer Chromatography
<2.03>. Spot 5 uL each of the sample solution and standard
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solution on a plate of silica gel for thin-layer chromatogra-
phy. Develop the plate with a mixture of chloroform, 1,4-
dioxane, ethanol (99.5) and ammonia solution (28)
(20:20:10:3) to a distance of about 12 cm, and air-dry the
plate. Allow the plate to stand for 5 minutes in iodine vapor:
the spots other than the principal spot from the sample solu-
tion are not more intense than the spot from the standard so-
lution.

Water <2.48> 4.0 -5.0% (0.5 g, volumetric titration, direct
titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.7g of Formoterol
Fumarate Hydrate, dissolve in 50 mL of acetic acid (100),
and titrate <2.50> with 0.1 mol/L perchloric acid VS (poten-
tiometric titration). Perform a blank determination, and
make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 40.24 mg of (C19H24N204)2.C4H404

Containers and storage Containers—Tight containers.

Fosfomycin Calcium Hydrate
RRKRYA I LKFN

HsC, 2 POsCa

AL o

H H

C;H;CaO,P.H,0: 194.14

Monocalcium (2R,38)-3-methyloxiran-2-ylphosphonate
monohydrate

[26016-98-8]

Fosfomycin Calcium Hydrate is the calcium salt of a
substance having antibacterial actively produced by
the growth of Streptomyces fradiae or by the chemical
synthesis.

It contains not less than 725 ug (potency) and not
more than 805 ug (potency) per mg, calculated on the
anhydrous basis. The potency of Fosfomycin Calcium
Hydrate is expressed as mass (potency) of fosfomycin
(C3H,0,P: 138.06).

Description Fosfomycin Calcium Hydrate occurs as a
white crystalline powder.

It is slightly soluble in water, and practically insoluble in
methanol and in ethanol (99.5).

Identification (1) Determine the infrared absorption spec-
trum of Fosfomycin Calcium Hydrate as directed in the
potassium bromide disk method under Infrared Spectropho-
tometry <2.25>, and compare the spectrum with the Refer-
ence Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

(2) Determine the 'H spectrum of a solution of Fosfomy-
cin Calcium Hydrate in heavy water for nuclear magnetic
resonance spectroscopy (1 in 300), using sodium 3-trimethyl-
silylpropanesulfonate for nuclear magnetic resonance spec-
troscopy as an internal reference compound, as directed
under Nuclear Magnetic Resonance Spectroscopy <2.2I>: it
exhibits a double signal at around J 1.5 ppm, a duple double
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signal at around ¢ 2.9 ppm, a multiple signal at around ¢ 3.3
ppm, and no signal at around J 1.4 ppm.

(3) A solution of Fosfomycin Calcium Hydrate (1 in 500)
responds to the Qualitative Tests <1.09> (3) for calcium salt.

Optical rotation <2.49> [a]¥: —2.5- —5.4° (0.5 g calcu-
lated on the anhydrous bases, 0.4 mol/L disodium dihydro-
gen ethylenediamine tetraacetate TS, pH 8.5, 10 mL, 100
mm).

Phosphorus Content Weigh accurately about 0.1 g of Fos-
fomycin Calcium Hydrate, add 40 mL of sodium periodate
(107 in 10,000) and 2 mL of perchloric acid, and heat in a
water bath for 1 hour. After cooling, add water to make
exactly 200 mL. Pipet 10 mL of this solution, and add 1 mL
of potassium iodide TS. To this solution add sodium thiosul-
fate TS until the solution is colorless, add water to make
exactly 100 mL, and use this solution as the sample stock so-
lution. Separately, weigh accurately about 70 mg of potas-
sium dihydrogenphosphate, proceed with this solution in the
same manner as directed for the preparation of the sample
stock solution, and use the solution so obtained as the stand-
ard stock solution. Proceed and prepare a solution in the
same manner for the preparation of the sample stock solu-
tion without using Fosfomycin Calcium Hydrate, and use
the solution so obtained as the blank stock solution. Pipet 5
mL each of the sample stock solution, the standard stock so-
lution, and the blank stock solution, add 2.5 mL of ammo-
nium molybdate-sulfuric acid TS and 1 mL of 1-amino-2-
naphthol-4-sulfonic acid TS, mix, and add water to make
exactly 25 mL, and use these solutions as the sample solu-
tion, the standard solution, and the blank solution, respec-
tively. After allowing these solutions to stand for 30 minutes
at 20 £ 1°C, perform the test with these solutions as di-
rected under Ultraviolet-visible Spectrophotometry <2.24>,
using water as a blank, and determine the absorbances at 740
nm, Ag, As and Ay, of the sample solution, the standard so-
lution and the blank solution: the content of phosphorus is
15.2-16.7%.

Amount (mg) of phosphorus (P)
= Ms X (At — Ap)/(As — Ap) X 0.228

Ms: Amount (mg) of potassium dihydrogenphosphate

Calcium Content Weigh accurately about 0.2 g of Fosfo-
mycin Calcium Hydrate, add 4 mL of 1 mol/L Hydrochloric
acid TS, and shake well until the sample is completely dis-
solved. To this solution add 100 mL of water, 9 mL of so-
dium hydroxide TS and 0.1 g of methylthymol blue-sodium
chloride indicator, and titrate <2.50> with 0.05 mol/L disodi-
um dihydrogen ethylenediamine tetraacetate VS until the
color of the solution changes from clear blue to gray or gray-
purple: calcium content is 19.6 - 21.7%. Perform a blank
determination in the same manner, and make any necessary
correction.

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS = 2.004 mg of Ca

Purity (1) Heavy metals <7.07>—To 1.0 g of Fosfomycin
Calcium Hydrate add 40 mL of 0.25 mol/L acetic acid TS
and water to make 50 mL. Proceed with this solution accord-
ing to Method 1, and perform the test. Prepare the control
solution with 2.0 mL of Standard Lead Solution (not more
than 20 ppm).
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(2) Arsenic <I.1I>—Prepare the test solution with 1.0 g
of Fosfomycin Calcium Hydrate according to Method 3, and
perform the test (not more than 2 ppm).

Water <2.48> Not more than 12.0% (0.1g, volumetric
titration, direct titration. Use a mixture of formamide for
water determination and methanol for water determination
(2:1) instead of methanol for water determination).

Assay Perform the test according to the Cylinder-plate
method as directed under Microbial Assay for Antibiotics
<4.02> according to the following conditions.

(i) Test organism—Proteus sp. (MB838)

(ii) Culture medium—Dissolve 5.0 g of peptone, 3.0 g of
meat extract, 2.0 g of yeast extract, and 15 g of agar in 1000
mL of water, sterilize, and use as the agar media for base
layer and seed layer with the pH of between 6.5 and 6.6 after
sterilization.

(iii) Seeded agar layer—Incubate the test organism on
the slant of the agar medium for transferring test organisms
at 37°C for 40 - 48 hours. Subcultures at least three times.
Inoculate the grown organisms onto the surface of 300 mL
of the agar medium for transferring test organisms in a Roux
bottle, incubate at 37°C for 40 - 48 hours, and suspend the
grown organisms in about 30 mL of water. To the suspen-
sion add water, and use this as the stock suspension of test
organism. The amount of the water to be added is adjust so
that the percent transmission at 560 nm of the suspension
diluted ten times with water is 17%. Keep the stock suspen-
sion at 10°C or below and use within 7 days. Add 1.0 - 2.0
mL of the stock suspension of test organism to 100 mL of
the agar medium for seed layer previously kept at 48°C, mix
thoroughly, and use this as the deeded agar layer.

(iv) Standard solutions—Weigh accurately an amount of
Fosfomycin Phenethylammonium RS equivalent to about 20
mg (potency), dissolve in 0.05 mol/L tris buffer solution,
pH 7.0 to make exactly 50 mL, and use this solution as the
standard stock solution. Keep the standard stock solution at
5°C or below and use within 7 days. Take exactly a suitable
amount of the standard stock solution before use, add 0.05
mol/L tris buffer solution, pH 7.0 to make solutions so that
each mL contains 10 ug (potency) and 5 ug (potency), and
use these solutions as the high concentration standard solu-
tion and the low concentration standard solution, respec-
tively.

(v) Sample solutions—Weigh accurately an amount of
Fosfomycin Calcium Hydrate equivalent to about 20 mg
(potency), and dissolve in 0.05 mol/L tris buffer solution,
pH 7.0 to make exactly 50 mL. To exactly a suitable amount
of this solution add 0.05 mol/L tris buffer solu