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Papaverine Hydrochloride
Injection
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Papaverine Hydrochloride Injection is an aqueous
solution for injection. It contains not less than 95%
and not more than 105% of the labeled amount of
papaverine hydrochloride (Cy;0H,;NO4.HCI: 375.85).

Method of preparation Prepare as directed under Injec-
tions, with Papaverine Hydrochloride.

Description Papaverine Hydrochloride Injection is a clear,
colorless liquid.
pH: 3.0-5.0

Identification (1) To 1 mL of Papaverine Hydrochloride
Injection add 3drops of sodium acetate TS: a white
precipitate is produced.

(2) Dilute a volume of Papaverine Hydrochloride Injec-
tion, equivalent to 0.1 g of Papaverine hydrochloride ac-
cording to the labeled amount, with water to 10 mL, render
the solution alkaline with ammonia TS, and shake with 10
mL of diethyl ether. Draw off the diethyl ether layer, wash
with 5 mL of water, and filter. Evaporate the filtrate on a
water bath to dryness, and dry the residue at 105°C for 3
hours: the residue so obtained melts between 145°C and
148°C.

(3) Proceed with 1 mg each of the residue obtained in (2)
as directed in the Identification (1) and (3) under Papaverine
Hydrochloride.

(4) Alkalify 2 mL of Papaverine Hydrochloride Injec-
tion with ammonia TS, filter the precipitate off, and acidity
the filtrate with dilute nitric acid: the solution responds to
the Qualitative Tests (2) for chloride.

Assay Dilute an exactly measured volume of Papaverine
Hydrochloride Injection, equivalent to about 0.2g of
papaverine hydrochloride (C20H21NO4.HCI), with water to
10 mL, render the solution alkaline with ammonia TS, and
extract with 20-mL, 15-mL, 10-mL and 10-mL portions of
chloroform. Combine the extracts, wash with 10 mL of
water, and re-extract the washings with two 5-mL portions
of chloroform. Combine all the chloroform extracts, and
distil the chloroform on a water bath. Dissolve the residue
in 30 mL of acetic acid (100), and titrate with 0.05 mol/L
perchloric acid VS (indicator: 2 drops of crystal violet TS).
Perform a blank determination, and make any necessary cor-
rection.

Each mL of 0.05 mol/L perchloric acid VS
= 18.793 mg of CyHy1NO4.HCl

Containers and storage Containers—Hermetic containers.
Storage—Light-resistant.
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Paraformaldehyde
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(CH20),
Poly(oxymethylene) [30525-89-4]

Paraformaldehyde contains not less than 95.0% of
CH,0: 30.03.

Description Paraformaldehyde occurs as a white powder.
It has a slight odor of formaldehyde, but a very strong ir-
ritating odor is perceptible when it is heated.

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

It dissolves in hot water, in hot dilute hydrochloric acid,
in sodium hydroxide TS and in ammonia TS.

It sublimes at about 100°C.

Identification (1) Dissolve 0.1 g of Paraformaldehyde in
5 mL of ammonia TS, add 5 mL of silver nitrate TS, shake,
and add 3 mL of a solution of sodium hydroxide (1 in 10): a
mirror of metallic silver is immediately formed on the sides
of the container.

(2) Add a solution of 0.04 g of salicylic acid in 5 mL of
sulfuric acid to 0.02 g of Paraformaldehyde, and warm slow-
ly: a persistent, dark red color is produced.

Purity (1) Clarity and color of solution—Dissolve 0.20 g
of Paraformaldehyde in 10 mL of ammonia TS: the solu-
tion is clear and colorless.

(2) Acidity or alkalinity—To 0.5 g of Paraformaldehyde
add 10 mL of water, shake vigorously for 1 minute, and
filter: the filtrate is neutral.

(3) Chloride—Dissolve 1.5 g of Paraformaldehyde in
75 mL of water and 7.5mL of sodium carbonate TS,
evaporate on a water bath to dryness, and ignite at about
500°C. Dissolve the residue in 15 mL of water, filter, if
necessary, neutralize with diluted nitric acid (3 in 10), and
add 6 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 as follows: to 0.25 mL of 0.01 mol/L
hydrochloric acid VS add 7.5 mL of sodium carbonate TS, a
volume of diluted nitric acid (3 in 10) required for neutraliza-
tion of the sample, 6 mL of dilute nitric acid and water to
make 50 mL (not more than 0.006%).

(4) Sulfate—Dissolve 1.5 g of Paraformaldehyde in 45
mL of water and 4.5 mL of sodium carbonate TS, evaporate
on a water bath to dryness, and ignite at abut 500°C. Dis-
solve the residue in 15 mL of water, filter, if necessary, neu-
tralize the diluted hydrochloric acid (3 in 5), and boil for 5
minutes. After cooling, 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 as
follows: to 4.5 mL of sodium carbonate TS add an equal
volume of diluted hydrochloric acid (3 in 5) for the neutrali-
zation of the sample and 15 mL of water, and boil for 5
minutes. After cooling, add 0.35 mL of 0.005 mol/L sulfur-
ic acid VS, 1 mL of dilute hydrochloric acid and water to
make 50 mL (not more than 0.011%).

Residue on ignition Not more than 0.10% (1 g).
Assay Dissolve about 0.05g of Paraformaldehyde, ac-
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curately weighed, in 10 mL of potassium hydroxide TS in an
iodine flask. Add 40 mL of water and an exactly measured
50 mL of 0.05mol/L iodine VS, stopper, and allow to
stand for 5 minutes. Then add 5 mL of dilute hydrochloric
acid, stopper immediately, allow to stand for 15 minutes,
and titrate the excess iodine with 0.1 mol/L sodium thiosul-
fate VS (indicator: 1 mL of starch TS). Perform a blank de-
termination.

Each mL of 0.05 mol/L iodine VS = 1.5013 mg of CHO

Containers and storage Containers—Tight containers.

Penbutolol Sulfate
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(C13H29N02)2.H2504: 680.94 )
(25)-1-tert-Butylamino-3-(2-cyclopentylphenoxy)propan-2-
ol hemisulfate [38363-32-5]

Penbutolol Sulfate, when dried, contains not less
than 98.5% of (ClgHggNOZ)g.HZSO4.

Description Penbutolol Sulfate occurs as a white crystal-
line powder. )

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

Identification (1) Determine the absorption spectrum of
a solution of Penbutolol Sulfate in methanol (1 in 10,000) as
directed under the Ultraviolet-visible Spectrophotometry,
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 Pen-
butolol Sulfate, previously dried, as directed in the paste
method under the Infrared Spectrophotometry, and com-
pare the spectrum with the Reference Spectrum: both spec-
tra exhibit similar intensities of absorption at the same wave
numbers.

(3) Dissolve 0.1 g of Penbutolol Sulfate in 25 mL of
water by warming, and cool: this solution responds to the
Qualitative Tests for sulfate.

Optical rotation [o]%: —23 - —25° (after drying, 0.2 g,
methanol, 20 mL, 100 mm).

Melting point 213 - 217°C

Purity (1) Heavy metals—Proceed with 2.0g of Pen-
butolol Sulfate 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—Prepare the test solution with 1.0 g of Pen-
butolol Sulfate according to Method 4, and perform the test
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using Apparatus B (not more than 2 ppm).

(3) Related substances—Dissolve 0.8 g of Penbutolol
Sulfate 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 the Thin-layer Chromatography. Spot 10
uL each of the sample solution and the standard solution
on a plate of silica gel with fluorescent indicator for thin-lay-
er chromatography. Develop the plate with a mixture of 2-
propanol, ethanol (95) and ammonia solution (28) (85:12:3)
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 Not more than 0.5% (0.5g, 105°C, 3
hours).

Residue on ignition Not more than 0.20% (1 g).

Assay Weigh accurately about 0.8 g of Penbutolol Sul-
fate, previously dried, dissolve in 50 mL of a mixture of acet-
ic anhydride and acetic acid (100) (7:3), and titrate 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
= 68.09 mg of (C18H29N02)2.H2804

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

Pentazocine

ReGy

and enantiomer

C19H27NO: 285.42
(2RS,6RS,11RS)-1,2,3,4,5,6-Hexahydro-6,11-dimethyl-3-
(3-methylbut-2-enyl)-2,6-methano-3-benzazocin-8-ol
[359-83-1]

Pentazocine, when dried, contains not less than
990% of C19H27NO.

Description Pentazocine occurs as a white to pale yellow-
ish white, crystalline powder. It is odorless.

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

Identification (1) To 1 mg of Pentazocine add 0.5 mL of
formaldehyde-sulfuric acid TS: a deep red color is
produced, and it changes to grayish brown immediately.



