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Loss on drying Not more than 18.0% (6 hours).
Total ash Not more than 0.5%.

Povidone

Polyvidone
Polyvinylpyrrolidone
Polyvinylpyrrolidone K25
Polyvinylpyrrolidone K30
Polyvinylpyrrolidene K90

RE B>

(CeHoNO),
Poly[(2-oxopyrrolidin-1-yl)ethylene] [9003-39-8]

Povidone is a chain polymer of 1-vinyl-2-pyrroli-
done. It contains not less than 11.5% and not more
than 12.8% of nitrogen (N: 14.01), calculated on the
anhydrous basis.

It has a nominal K-value of not less than 25 and not
more than 90. The nominal K-value is shown on the
label.

Description Povidone occurs as a white to slightly yellow-
ish fine powder. It is odorless or has a faint, characteristic
odor,

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

It is hygroscopic.

Identification Determine the infrared absorption spectrum
of Povidone, previously dried at 105°C for 6 hours, as direct-
ed in the potassium bromide disk method under the Infrared
Spectrophotometry, and compare the spectrum with the
Reference Spectrum or the spectrum of Povidone Reference
Standard previously dried at 105°C for 6 hours: both spectra
exhibit similar intensities of absorption at the same wave
numbers.

pH Dissolve 1.0 g of Povidone in 20 mL of water: the pH
of this solution is between 3.0 and 5.0 for Povidone having
the nominal K-value of 30 or less, and between 4.0 and 7.0
for Povidone having the nominal K-value exceeding 30. .

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Povidone in 20 mL of water: the solution is clear and
colorless to pale yellow, or pale red.

(2) Heavy metals—Proceed with 2.0 g of Povidone ac-
cording to Method 2, and perform the test. Prepare the con-
trol solution with 2.0 mL of Standard Lead Solution (not
more than 10 ppm).

(3) Aldehydes—Weigh accurately about 1.0 g of Povi-
done and dissolve in 0.3 mol/L pyrophosphate buffer solu-
tion, pH 9.0 to make exactly 100 mL. Stopper, heat at 60°C
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for 60 minutes, allow to cool to room temperature, and use
this solution as the sample solution. Separately, dissolve
0.100 g of freshly distilled acetaldehyde in water previously
cooled to 4°C to make exactly 100 mL. Allow to stand at 4°C
for about 20 hours, pipet 1 mL of this solution, add 0.3
mol/ L pyrophosphate buffer solution, pH 9.0 to make exact-
ly 100 mL, and use this solution as the standard solution.
Measure 0.5 mL each of the sample solution, standard solu-
tion and water (for blank test), transfer to separate cells, add
2.5 mL of 0.3 mol/L pyrophosphate buffer solution, pH 9.0,
and 0.2 mL of B-nicotinamide adenine dinucleotide TS to
each of these cells, mix and stopper tightly. Allow to stand
for 2 to 3 minutes at 22 + 2°C, and perform the test with
these solutions as directed under the Ultraviolet-visible Spec-
trophotometry using water as the control solution. Deter-
mine the absorbances, A11, As; and Ag; of the subsequent so-
lutions of the sample solution, the standard solution and
water at 340 nm. Add 0.05 mL of aldehyde dehydrogenase so-
lution to each of the cells, mix and stopper tightly. Allow to
stand for 5 minutes at 22 £ 2°C. Determine the absor-
bances, A2, Asz and Apy of these solutions in the same man-
ner as above: the content of aldehydes is not more than 500
ppm (expressed as acetaldehyde).

Content (ppm) of aldehydes expressed as acetaldehyde
— A — An) — (Apz — Apy) , 1000
(Asz — As1)) — (Apz — Ap1) W

W: Weighed amount (g) of povidone, calculated on the an-
hydrous basis.

(4) 1-Vinyl-2-pyrrolidone—Weigh accurately about 0.25
g of Povidone, dissolve in diluted methanol (1 in 5) to make
exactly 10 mL, and use this solution as the sample solution.
Separately, dissolve 0.050 g of 1-vinyl-2-pyrrolidone in
methanol to make exactly 100 mL. Pipet 1 mL of this solu-
tion and add methanol to make exactly 100 mL. Pipet 5 mL
of this solution, add dituted methanol (1 in 5) to make exact-
ly 100 mL, and use this solution as the standard solution. Per-
form the test with 50 uL. each of the sample solution and the
standard solution as directed under the Liquid Chro-
matography according to the following conditions, and deter-
mine the peak areas, At and As, of 1-vinyl-2-pyrrolidone in
each solution: the content of 1-vinyl-2-pyrrolidone is not
more than 10 ppm.

Content (ppm) of 1-vinyl-2-pyrrolidone
_Ar 25
As w

W: Weighed amount (g) of Povidone, calculated on the an-
hydrous basis.

Operating conditions—

Detector: An ultraviolet spectrophotometer (detection
wavelength: 254 nm).

Column: Stainless steel columns about 4 mm in inside di-
ameter and about 25 mm in length, and about 4 mm in inside
diameter and about 250 mm in length, packed with octyl-
silanized silica gel for liquid chromatography (5 um in parti-
cle diameter), and use them as a guard column and a separa-
tion column, respectively.

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

Mobile phase: A mixture of water and methanol (4:1).

Flow rate: Adjust the flow rate so that the retention time
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of 1-vinyl-2-pyrrolidone is about 10 minutes.

Selection of column: Dissolve 0.01 g of 1-vinyl-2-pyrroli-
done and 0.5 g of vinyl acetate in 100 mL of methanol. To 1
mL of this solution add diluted methanol (1 in 5) to make
100 mL. Proceed with 50 uL of this solution under the above
operating conditions, and calculate the resolution. Use a
column giving elution of 1-vinyl-2-pyrrolidone and vinyl
acetate in this order with the resolution between these peaks
being not less than 2.0.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of 1-vinyl-2-pyrrolidone obtained from
50 uL of the standard solution is between 10 mm and 15 mm.

System repeatability: When the test is repeated 6 times
with the standard solution under the above operating condi-
tions, the relative standard deviation of obtained peak areas
of 1-vinyl-2-pyrrolidone is not more than 2%.

Washing of the guard column: After each test with the sam-
ple solution, wash away the polymeric material of Povidone
from the guard column by passing the mobile phase through
the column backwards for about 30 minutes at the same flow
rate as applied in the test.

(5) Peroxides—Weigh exactly an amount of Povidone,
equivalent to 4.0 g calculated on the anhydrous basis, dis-
solve in water to make exactly 100 mL, and use this solution
as the sample solution. To 25 mL of the sample solution add
2 mL of titanium (III) chloride-sulfuric acid TS, and mix.- Al-
low to stand for 30 minutes, and perform the test with this so-
lution as directed under the Ultraviolet-visible Spectrophoto-
metry, using a solution prepared by adding 2 mL of 13% sul-
furic acid to 25 mL of the sample solution as a blank: the ab-
sorbance of the subsequent solution of the sample solution at
405 nm is not more than 0.35 (not more than 400 ppm, ex-
pressed as hydrogen peroxide).

(6) Hydrazine—Transfer 2.5 g of Povidone to a 50-mL
centrifuge tube, add 25 mL of water, and stir to dissolve.
Add 500 4L of a solution of salicylaldehyde in methanol (1 in
20), stir and warm at 60°C for 15 minutes in a water bath. Al-
low to cool, add 2.0 mL of toluene, stopper tightly, shake
vigorously for 2 minutes, centrifuge, and use the upper layer
of the mixture as the sample solution. Separately, dissolve
0.09 g of salicylaldazine in toluene to make exactly 100 mL.
Pipet 1 mL of this solution, add toluene to make exactly 100
mL, and use this solution as the standard solution. Perform
the test with these solutions as directed under the Thin-layer
Chromatography. Spot 10 4L each of the sample solution
and the standard solution on a plate coated with a 0.25-mm
layer of dimethylsilanized silica gel with fluorescent indicator
for thin-layer chromatography. Develop the plate with a mix-
ture of methanol and water (2:1) to a distance of about three-
fourths of the length of the plate, and air-dry the plate. Exa-
mine under ultraviolet light (main wavelength: 365 nm): the
Rf value of the fluorescent spot from the standard solution is
about 0.3, and the fluorescence of the spot from the sample
solution corresponding to the spot from the standard solu-
tion is not more intense than that of the spot from the stan-

dard solution (not more than 1 ppm).
Water Not more than 5.0% (0.5 g, direct titration).

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

K-value Weigh accurately an amount of Povidone, equiva-

lent to 1.00 g calculated on the anhydrous basis, and dissolve
in water to make exactly 100 mL, allow to stand for 60
minutes, and use this solution as the sample solution. Per-
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form the test with the sample solution and with water at
25°C as directed in Method 1 under the Viscosity Determina-
tion, and calculate the K-value by the following formula.

/300 clogn, + (c + 1.5clogn.)?
0.15 ¢ + 0.003 ¢2

_15logn, —1

K‘aw+amu

¢: Mass (g) of Povidone in 100 mL of the solution, calculat-
ed on the anhydrous basis.

71:: Kinematic viscosity of the sample solution relative to
that of water.

The K-value of Povidone is not less than 90% and not
more than 108% of the nominal K-value.

Assay Wiegh accurately about 0.1 g of Povidone, and place
in a Kjeldahl flask. Add 5 g of a powdered mixture of 33 g of
potassium slfate, 1 g of copper (II) sulfate pentahydrate and
1 g of titanium (IV) oxide, and wash down any adhering sam-
ple from the neck of the flask with a small amount of water.
Add 7 mL of sulfuric acid allowing to flow down the inside
wall of the flask. Heat the flask on an asbestos wire gauze
over a free flame until the solution has a clear, yellow-green
color, and the inside wall of the flask is free from a car-
bonaceous material, and then heat for further 45 minutes. Af-
ter cooling, add cautiously 20 mL of water, cool the solu-
tion, and connect the flask to the distillation apparatus previ-
ously washed by passing steam through it. To the absorption
flask add 30 mL of a solution of boric acid (1 in 25), 3 drops
of bromocresol green-methyl red TS and sufficient water to
immerse the lower end of the condenser tube. Add 30 mL of
a solution of sodium hydroxide (2 in 5) through the funnel,
rinse cautiously the funnel with 10 ml of water, immediately
close the clamp attached to the rubber tube, then start the dis-
tillation with steam to get 80 to 100 mL of the distillate. Re-
move the absorption flask from the lower end of the condens-
er tube, rinsing the end part with a small quantity of water,
and titrate the distillate with 0.025 mol/L sulfuric acid VS
until the color of the solution changes from green through
pale grayish blue to pale grayish red-purple. Perform a blank
determination in the same manner, and make any necessary
correction.

Each mL of 0.025 mol/L sulfuric acid VS
= 0.7004 mg of N

Containers and storage Containers—Tight containers.
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Propyl 4-hydroxybenzoate [94-13-3]

Propyl Parahydroxybenzoate, when dried, contains
not less than 990% of C10H1203.

Description Propyl Parahydroxybenzoate occurs as color-
less crystals or a white, crystalline powder. It is odorless and



