


2000

US P 24 'THE UNITED STATES PHARMA COPEIA

NF 19 THE NATIONAL FORMULARY

By authority of the United States Pharmacopeial

Convention, Inc., meeting at Washington, D.C.,
March 9-12, 1995. Prepared by the Committee of
Revision and published by the Board of Trustees

Official from January 1, 2000

Vol. 2

UNITED STATES PHARMACOPEIAL CONVENTION, INC.
12601 Twinbrook Parkway, Rockville, MD 20852




NOTICE AND WARNING

Concerning U.S. Patent or Trademark Rights

The inclusion in the Pharmacopeia or in the National Formulary of a monograph on any drug in
respect to which patent or trademark rights may exist shall not be deemed, and is not intended
as, a grant of, or authority to exercise, any right or privilege protected by such patent or
trademark. All such rights and privileges are vested in the patent or trademark owner, and no
other person may exercise the same without express permission, authority, or license secured
from such patent or trademark owner.

Concerning Use of USP or NF Text

Attention is called to the fact that USP and NF text is fully copyrighted. Authors and others
wishing to use portions of the text should request permission to do so from the Secretary of the
USPC Board of Trustees.

© 1999  The United States Pharmacopeial Convention, Inc.
12601 Twinbrook Parkway, Rockville, MD 20852.
All rights reserved

ISSN 0195-7996
ISBN 1-889788-03-1

Printed by National Publishing, Philadelphia, PA



l}SP 24

Hydroflumethiazide
RV Vi
H,N’sjgis‘ NH
FiC uJ
CHFN,0.S,  331.29

2H-1,2,4-Benzothiadiazine-7-sulfonamide, 3,4-dihydro-6-(trifluoro-
methyl)-, 1,1-dioxide.

3,4-Dihydro-6-(trifluoromethyl)-2H-1 ,2,4-benzothiadiazine-7-sul-
fonamide 1,1-dioxide [135-09-1].

» Hydroflumethiazide contains not less than 98.0 per-
cent and not more than 102.0 percent of CgHs-
F,N,0,S,, calculated on the anhydrous basis.

Packaging and storage—Preserve in tight containers.
USP Reference standards (11)—USP Hydroflumethiazide RS.
USP 2,4-Disulfamyl-5-trifluoromethylaniline RS.
Identification—
A: Infrared Absorption (197K), previously dried over silica gel
for 4 hours.
B: Ultraviolet Absorption {197U)—
Solution: 10 pg per mL.
Medium: methanol.
Melting range, Class I (741): between 270° and-275°.
pH (791): between 4.5 and 7.5, in a 1 in 100 dispersion in water.
Water, Method I (921): not more than 1.0%.
Residue on ignition (281): not more than 1.0%.
Heavy metals, Method 1 (231): 0.002%.
Selenium (291): 0.003%.

Diazotizable substances—

Standard preparation—Transfer 10.0 mg of USP 2,4-Disulfamyl-
5-trifluoromethylaniline RS to a 50-mL volumetric flask, dissolve
in and dilute with acetone to volume, and mix. Transfer 10.0 mL
of this solution to a 100-mL volumetric flask, dilute with water to
volume, and mix.

Test preparation—Transfer 100 mg to a 50-mL volumetric flask,
dissolve in 5 mL of acetone, dilute with water to volume, and mix.

Procedure—Transfer 5.0 mL each of the Standard-preparation,
the Test preparation, and a solution of acetone in water (1 in 10)
to provide the blank, to separate 25-mL volumetric flasks. To each
flask add 2.0 mL-of dilute hydrochloric acid (1 in 5), and imme-
diately add 1 mL of freshly prepared sodium nitrite solution (1 in
100). Mix, and allow to stand for 5 minutes. Add 1 mL of freshly
prepared ammonium sulfamate solution (1 in 10) to each flask, mix,
and allow to stand for 1 minute, with frequent swirling. Add 1 mL
of a freshly prepared solution of N-(1-naphthyl)ethylenediamine di-
hydrochloride (1 in 1000), and mix. After 1 minute, dilute with
water to volume, and mix. Concomitantly, and within 5 minutes
after mixing, taking care to establish the same elapsed time for each
solution, determine the absorbances of the solutions in 1-cm cells
at 518 nm, with a suitable spectrophotometer, using the blank to
set the instrument: the absorbance of the solution from the Test
preparation does not exceed that of the solution from the Standard
preparation, corresponding to not more than 1.0% of diazotizable
substances.

Organic volatile impurities, Method V (467):
requirements. »

Solvent—Use dimethyl sulfoxide as the solvent.

Assay—Transfer about 50 mg of Hydroflumethiazide, accurately
weighed; to a 100-mL volumetric flask, add methanol to volume,
and mix. Transfer 2.0 mL of this solution to a second 100-mL
volumetric flask, dilute with methanol to volume, and mix. Con-
comitantly determine the absorbanceés of this solution and a Stan-
dard solution of USP Hydroflumethiazide RS in the same medium
having a known concentration of about 10 pg per mL, in 1-cm cells
at the wavelength of maximum absorbance at about 273 nm, with
a suitable spectrophotometer, using methanol as the blank. Calcu-
late the quantity, in mg, of CyH,F;N;0,S, in the Hydroflumethiazide
taken by the formula:

meets the
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5C(AJAy),

in which C is the concentration, in g per mL, of USP Hydroflu-
methiazide RS in the Standard solution, and A, and Ay are the ab-
sorbances of the solution of Hydroflumethiazide and the Standard
solution, respectively.

Hydroflumethiazide Tablets

» Hydroflumethiazide Tablets contain not less than
95.0 percent and not more than 105.0 percent of the
labeled amount of C;H F;N,0,S,.

Packaging and storage—Preserve in tight containers.
USP Reference standards (11)—USP Hydroflumethiazide RS.

Identification—Finely powder a number of Tablets, equivalent to
about 100 mg of hydroflumethiazide, and place the powder in a 35-
mL, screw-capped centrifuge tube. Add 30 mL of acetone, cap the
tube, and allow it to stand for 30 minutes, with occasional shaking.
Centrifuge, and decant the supernatant liquid into a 100-mL beaker.
Evaporate on a steam bath to dryness, add 10 mL of sodium hy-
droxide solution (1 in 250) to the residue, and mix. Transfer the
liquid to a 125-mL separator. Rinse the beaker with 5 mL of water,
and add the rinsing to the main portion. Add 50 mL of anhydrous
ethyl ether to the separator, insert the stopper, shake vigorously for
2 minutes, releasing pressure as necessary, and allow the phases to
separate. Draw off the lower phase, retaining any emulsion in the
separator, and filter it through a membrane filter of 0.2- to 2-pm
pore size. Add dilute hydrochloric acid (1 in 10) dropwise to the
filtrate in a 50-mL beaker, stirring well and checking the pH with
wide-range test paper after each drop. [NOTE—Crystallization be-
gins at about pH 5. Rubbing the bottom of the beaker with a glass
stirring rod helps to initiate crystallization.] When precipitation is
complete, decant and discard the supernatant liquid, and wash’the
precipitate with 5 mL of water. Decant and discard the wash water,
and dry the precipitate at 105° for 30 minutes: the infrared spectrum
of a potassium bromide dispersion of the dried material exhibits
maxima only at the same wavelengths as that of a similar prepa-
ration of USP Hydroflumethiazide RS.

Dissolution (711)—

Medium: dilute hydrochloric acid (1 in 100); 900 mL.

Apparatus 2: 50 rpm.

Time: 60 minutes.

Procedure—Determine the amount of CgHzF,N,0O,S, dissolved
from ultraviolet absorbances at the wavelength of maximum ab-
sorbance at about 273 nm of filtered portions of the solution under
test, suitably diluted with Dissolution Medium, if necessary, in com-
parison with a Standard solution having a known concentration of
USP Hydroflumethiazide RS in the same medium.

Tolerances—Not less than 80% (Q) of the labeled amount of
C;H,F;N,0,S, is dissolved in 60 minutes.

Uniformity of dosage units (905): meet the requirements.

Procedure for content uniformity—Crush 1 Tablet and transfer
quantitatively to a 100-mL volumetric flask, add about 50-mL of
methanol, and shake until disintegration is complete. Dilute with
methanol to volume, mix, and filter, discarding the first 20 mL of
the filtrate. Dilute a portion of the subsequent filtrate with methanol
to obtain a solution containing approximately 10 pg of hydrofiu-
methiazide per mL. Concomitantly determine the absorbances of
this solution and of a Standard solution of USP Hydroflumethiazide
RS, in the same medium having a known concentration of about
10 pg per mL in l-cm cells at the wavelength of maximum ab-
sorbance at about 273 nm, with a suitable spectrophotometer, using
methanol as the blank. Calculate the quantity, in mg, of CgH F,N,
0,S, in the Tablet taken by the formula:

(TC/D)(AJA).

in which T is the labeled quantity, in mg, of hydroflumethiazide in
the Tablet, C is the concentration, in pg per mL, of USP Hydro-
flumethiazide RS in the Standard solution, D is the concentration,
in pg per mL, of hydroflumethiazide in the test solution, based upon
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the labeled quantity per Tablet and the extent of dilution, and A,
and A; are the absorbances of the solution from the Tablet and the
Standard solution, respectively.

Assay— ' .

Standard preparation—Transfer about 30 mg of USP Hydrofiu-
methiazide RS, accurately weighed, to a 100-mL volumetric flask,
add sodium hydroxide solution (1 in 100) to volume, and mix.
Transfer 5.0 mL of this solution to a second 100-mL volumetric
flask, dilute with sodium hydroxide solution (1 in 100) to volume,
and mix. The concentration of USP Hydroflumethiazide RS in the
Standard preparation is about 15 pg per mL.

Chromatographic column—Proceed as directed for Column Par-
tition Chromatography under Chromatography (621), packing a
chromatographic tube with two segments of packing material. The
lower segment is a mixture of 1 g of Solid Support and 1 mL of
sodium hydroxide solution (1 in 100), and the upper segment is a
mixture prepared as directed under Assay preparation.

Assay preparation—Weigh and finely powder not less than 20
Tablets. Transfer an accurately weighed portion of the powder,
equivalent to about 75 mg of hydroflumethiazide, to a 50-mL vol-
umetric flask, add about 35 mL of sodium hydroxide solution (1 in
100), shake vigorously, dilute with sodium hydroxide solution (1
in 100) to volume, and mix. Mix 2.0 mL of this solution with 3 g
of Solid Support as directed under Chromatographic column, and
transfer to the column. Wash the column with 50 mL of water-
saturated chloroform, then with’50 mL of water-saturated ether, and
discard the eluates. Elute the hydroflumethiazide from the column
with 100 mL of glacial acetic acid in ether (1 in 1000), collecting
the eluate in a 250-mL separator. Add 100 mL of a 1 in 1000
solution of glacial acetic acid in ether to a second 250-mL separator
to provide a blank, and treat each as follows: Add 60 mL of iso-
octane to each separator, mix, and extract the resulting solution with
three 50-mL portions of sodium hydroxide solution (1 in 100), col-
lecting the extracts in a 200-mL volumetric flask. Dilute with so-
dium hydroxide solution (1 in 100) to volume, and mix.

Procedure—Concomitantly determine the absorbances of the so-
lutions in 1-cm cells at the wavelength of maximum absorbance at
about 273 nm, with a suitable spectrophotometer, using the blank.
Calculate the quantity, in mg, of CgH;F;N;0,S, in the portion of
Tablets taken by the formula:

5C(AJAy),

in which C is the concentration, in pg per mL, of USP Hydroflu-
methiazide RS in the Standard preparation, and A, and A; are the
absorbances of the Assay preparation and the Standard prepara-
tion, respectively.

Hydrogen Peroxide Concentrate

H,0, 3401
Hydrogen peroxide.’
Hydrogen peroxide [7722-84-1].

» Hydrogen Peroxide Concentrate contains not less
than 29.0 percent and not more than 32.0 percent, by
weight, of H,0,. It contains not more than 0.05 percent
of a suitable preservative or preservatives. Caution—
Hydrogen Peroxide Concentrate 'is a strong oxidant.

Packaging and storage—Preserve in partially-filled containers
having a small vent in the closure, and store in a cool place.
Labeling—Label it to indicate the name and amount of any added
preservative. L :
Acidity—Dilute 25 g with water to 250 mL, add phenolphthalein
TS, and titrate with 0.10 N sodium hydroxide: not more than 2.5
mL is required for neutralization.

Chloride (221)—1.5 g diluted with water to 25 mL shows no more
chloride than 0.10 mL of 0.020 N hydrochloric acid (0.005%).
Other requirements—It responds to the Identification test and
meets the requirements of the tests for Nonvolatile residue, Heavy
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metals, and Limit of preservative (90 mL of it being used) under
Hydrogen Peroxide Topical Solution.

Assay—Weigh accurately about 1 mL of Concentrate in a tared
100-mL volumetric flask, dilute with water to volume, and mix. To
20.0 mL of this solution add 20 mL of 2 N sulfuric acid, and titrate
with 0.1 N potassium permanganate VS. Each mL of 0.1 N potas-
sium permanganate is equivalent to 1.701 mg of H,0,.

Hydrogen Peroxide Topical Solution

H,0, 34.01
Hydrogen peroxide.
Hydrogen peroxide [7722-84-1].

» Hydrogen Peroxide Topical Solution contains, in
each 100 mL, not less than 2.5 g and not more than
3.5 g of H,0,. It contains not more than 0.05 percent
of a suitable preservative or preservatives.

Packaging and storage—Preserve in tight, light-resistant con-
tainers, at controlled room temperature.

Identification—Shake 1 mL with 10 mL of water containing 1 drop
of 2 N sulfuric acid, and add 2 mL of ether: the subsequent addition
of a drop of potassium dichromate TS produces an evanescent blue
color in the water layer which upon agitation and standing passes
into the ether layer.

Acidity—To 25 mL add phenolphthalein TS, and titrate with 0.10
N sodium hydroxide: not more than 2.5 mL is required for
neutralization.

Barium—To }0 mL add two drops of 2 N sulfuric acid: no tur-
bidity or precipitate is produced within 10 minutes.

Heavy metals (231)—Dilute 4 mL, previously shaken, with 20 mL
of water, add 2 mL of 6 N ammonium hydroxide, and gently boil
the solution until the volume is reduced to about 5 mL. Dilute with
water to 25 mL: the limit is 5 ppm.

Limit of nonvolatile residue—Evaporate 20 mL, previously
shaken, on a steam bath to dryness, and dry the residue at 105° for
1 hour: the weight of the residue does not exceed 30 mg.

Limit of preservative—Extract 100 mL of well-mixed Topical So-
lution in a separator with a mixture of 3 volumes of chloroform
and 2 volumes of ether, using 50 mL, 25 mL, and 25 mL, respec-
tively. Evaporate the combined extracts at room temperature in a
tared glass dish to dryness, and dry over silica gel for 2 hours: the
residue, if any, weighs not more than 50 mg (0.05%).

Assay—Pipet 2 mL of Topical Solution into a suitable flask con-
taining 20 mL of water. Add 20 mL of 2 N sulfuric acid, and titrate
with 0.1 N potassium permanganate VS. Each mL of 0.1 N potas-
sium permanganate is equivalent to 1.701 mg of H,0,.

Hydromorphone Hydrochloride

C,,H,;NO;-HClI 321.80
Morphinan-6-one, 4,5-epoxy-3-hydroxy-17-methyl-, hydrochloride,

. (5&)—. 3 3
4,5a-Epoxy-3-hydroxy-17-methylmorphinan-6-one hydrochlo-
ride [71-68-11.

» Hydromorphone Hydrochloride, dried at 105° for 2
hours, contains not less than 98.0 percent and not more
than 101.0 percent of C,,H,;,NO,-HCl.
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Packaging and light-resistant

containers.
USP Reference standards (1 1)—USP Hydromorphone Hydrochlo-
ride RS.

Identification—

A: Infrared Absorption (197K).

B: Ultraviolet Absorption (197U)—

Solution: 100 pg per mL.

Medium: water. Absorptivities at 280 nm, calculated on the
dried basis, do not differ by more than 3.0%.

C: A solution (1 in 20) responds to the tests for Chloride (191).

Specific rotation (781S): between —136° and —139°.

Test solution: 50 mg per mL, in water.

Acidity—Dissolve 300 mg in 10 mL of water, add 1 drop of methyl
red TS, and titrate with 0.020 N sodium hydroxide VS: not more
than 0.30 mL is required to produce a yellow color.
Loss on drying (731)—Dry it at 105° for 2 hours:
more than 1.5% of its weight.

Residue on ignition (281): not more than 0.3%.
Sulfate—To a solution of 100 mg in 5 mL of water add 0.5 mL
of 3 N hydrochloric acid and 1 mL of barium chloride TS: no
turbidity is produced.

Ordinary impurities (466)—

Test solution: water.

Standard solution: water.

Eluant: a mixture of methylene chloride, methanol, and ammo-
nium hydroxide (80:20:1).

Visualization: 3, followed by overspraying with hydrogen per-
oxide TS and exposure of the plate to iodine vapors for about30
minutes.

Organic volatile impurities, Method I (467): meets the require-
ments.

Assay—Transfer about 225 mg of Hydromorphone Hydrochloride,
previously dried and accurately weighed, to a 250-mL conical flask,
and dissolve in 80 mL of glacial acetic acid, warming, if necessary.
Cool, and add 5 mL of acetic anhydride and 10 mL of mercuric
acetate TS. Add 1 drop of crystal violet TS, and titrate with 0.1 N
perchloric acid VS to a blue endpoint. Perform a blank determi-
nation, and make any necessary correction. Each mL of 0.1 N per-
chloric acid is equivalent to 32.18 mg of C,;H ;NO,-HCL

storage—Preserve in tight,

it loses not

Hydromorphone Hydrochloride
Injection

» Hydromorphone Hydrochloride Injection is a sterile
solution of Hydromorphone Hydrochloride in Water for
Injection. It contains not less than 95.0 percent and not
more than 105.0 percent of the labeled amount of
C,;H,(NO;-HCL

Packaging and storage—Preserve in single-dose or in multiple-
dose containers, preferably of Type I glass, protected from light.

USP Reference standards (11)—USP H)dromorphone Hydrochlo-
ride RS. USP Endotoxin RS.

Identification—Place a volume of Injection, equivalent to about 10
mg of hydromorphone hydrochloride, in a separator. Extract with
four 10-mL portions of chloroform, and discard the extracts.” Add
1 mL of sodium carbonate TS, and extract with three 10-mL por-
tions of chloroform. Filter the chloroform extracts into a glass-
stoppered, 50-mL flask, and evaporate on a steam bath with the aid
of a current of air to dryness. Dissolve the residue in 1 mL of
chloroform: the infrared absorption spectrum of the solution so
obtained exhibits maxima only at the same wavelengths as that of
a similar preparation of USP Hydromorphone Hydrochloride RS.

Bacterial endotoxins (85)—It contains not more than 88.0 USP
Endotoxin Units per mg of hydromorphone hydrochloride.
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pH (791): between 3.5 and 5.5.

Other requirements—It meets the requirements under Injections
(1).

Assay—

Standard preparation—Using an accurately weighed quantity of
USP Hydromorphone Hydrochloride RS, prepare a solution in water
having a known concentration of about 0.2 mg per mL.

Assay preparation—Quantitatively dilute an accurately measured
volume of Injection, if necessary, with water to obtain a solution
containing about 0.2 mg per mL.

Procedure—Transfer 20.0 mL each of the Standard preparation
and the Assay preparation to separate 50-mL volumetric flasks. To
each flask add, with mixing, 1.0 mL of hydrochloric acid and 1.0
mL of sodium nitrite solution (1 in 20). Insert the stoppers, allow
to stand for 40 to 45 minutes, with occasional swirling, then add 2
mL of ammonium hydroxide, and mix. Allow to stand for 2 min-
utes, then dilute with water to volume, and mix. Concomitantly
determine the absorbances of the solutions in 1-cm cells at the
wavelength of maximum absorbance at about 440 nm, with a suit-
able spectrophotometer, using water as the blank. Calculate the
quantity, in mg, of C,,H,;NO;-HCI in each mL of the Injection
taken by the formula:

(VAIVIONAJA),

in which V, is the volume, in mL, of the Assay preparation, V, is
the volume, in mL, of Injection taken to prepare the Assay prepa-
ration, C is the concentration, in mg per mL, of USP Hydromor-
phone Hydrochloride RS in the Standard preparation, and A, and
A; are the absorbances of the solutions from the Assay preparation
and the Standard preparation, respectively.

Hydromorphone Hydrochloride Tablets

» Hydromorphone Hydrochloride Tablets contain not
less than 90.0 percent and not more than 110.0 percent
of the labeled amount of C,;H,;NO,-HCI.

Packaging and storage—Preserve in tight, light-resistant containers.

USP Reference standards (11)—USP Hydromorphone Hydrochlo-
ride RS.

Identification—Place a quantity of finely powdered Tablets, equiv-
alent to about 10 mg of hydromorphonc hydrochloride, in a sepa-
rator, and proceed as directed in the /dentification test under Hy-
dromorphone Hydrochloride Injection, begmmng with “Exlract
with four 30-mL portions of chloroform.”’

Dissolution (711)—

Medium: water; 500 mL.

Apparatus 2: 50 rpm.

Time: 45 minutes.

Standard preparation—Dissolve an accurately weighed quantity
of USP Hydromorphone Hydrochloride RS in Dissolution Medium,
and dilute quantitatively with Dissolution Medium to obtain a so-
lution having a known concentration of about 0.10 mg per mL.

. Procedure—Pipet into each of two separate containers a volume
of a filtered portion of the solution under test that is estimated to
contain about 0.1 mg of hydromorphone hydrochloride and add
water, if necessary, to bring each to a volume of 50.0 mL. Label
one container as the test solution and one as the Test blank. Pipet
1 mL of the Standard preparation into each of two separate con-
tainers, and add water to bring each to a volume of 50.0 mL. Label
one container as the Standard solution and one as the Standard
blank. Add 4.0 mL of 1.0 N hydrochloric acid to all four containers,
and add 1.0 mL of sodium nitrite solution (1 in 20) to the test
solution and the Standard solution. Mix, and allow to stand for 15
minutes, accurately timed. Add 2.0 mL of ammonium hydroxide
to each of the four containers, mix, and determine the absorbances
of the solutions at the wavelength of maximum absorbance at about
440 nm. Calculate the amount of hydromorphone hydrochloride
dissolved by comparison of the absorbances obtained from the test
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solution and the Standard solution, using the respective blank so-
lutions to correct the absorbances.
Tolerances—Not less than 75% (Q) of the labeled amount of
C,,H,,NO;-HCl is dissolved in 45 minutes.
Uniformity of dosage units (905): meet the requirements.
Assay— )
Standard preparation—Dissolve an accurately weighed quantity
of USP Hydromorphone Hydrochloride RS in water to obtain a
solution having a known concentration of about 1 mg per mL.
Assay preparation—Weigh and finely powder not less than 20
Tablets. Transfer an.accurately weighed portion of the powder,
equivalent to about 50 mg of hydromorphone hydrochloride, to a
50-mL volumetric flask, add water to volume, mix, and filter.
Procedure—Proceed as directed for Procedure in the Assay un-
der Hydromorphone Hydrochloride Injection. Calculate the quan-
tity, in mg, of C,,H,,NO,-HClI in the portion of Tablets taken by
the formula: .

0.05C(AJAs),

in which C is the concentration, in pg per mL, of USP Hydromor-
phone Hydrochloride RS in the Standard preparation, and A, and
A; are the absorbances of the solutions from the Assay preparation
and the Standard preparation, respectively.

Hydroquinone

[123-31-9].

C.H,0, 110.11
1,4-Benzenediol.
Hydroquinone

» Hydroquinone contains not less than 99.0 percent
and not more than 100.5 percent of C;H,O,, calculated
on the anhydrous basis.

Packaging and storage—Preserve in tight, light-resistant containers.
USP Reference standards (11)—USP Hydroquinone RS.

Identification—

A: Infrared Absorption (197K).

B: Prepare a solution of it in methanol containing approxi-
mately 1 mg per mL, and prepare a similar solution of USP Hy-
droquinone RS. Apply 5 pL of each solution to a suitable thin-
layer chromatographic plate (see Chromatography (621)) coated
with a 0.25-mm layer of chromatographic silica gel. Allow the
spots to dry, and develop the chromatogram in a solvent system
consisting of equal volumes of methanol and chloroform until the
solvent front has moved about three-fourths of the length of the
plate. Remove the plate from the developing chamber, mark the
solvent front, and allow the solvent to evaporate. Heat on a hot
plate or under a lamp until spots appear: the R, value of the prin-
cipal spot obtained from the solution under test corresponds to that
obtained from the Standard solution.

C: A1 in 40,000 solution in methanol exhibits an absorbance
maximum at 293 * 2 nm.

Melting range (741): between 172° and 174°.
Water, Method I (921): not more than 0.5%.
Residue on ignition (281): not more than 0.5%.

Organic volatile impurities, Method I (467): meets the require-
ments.

Assay—Dissolve about 250 mg of Hydroquinone, accurately
weighed, in a mixture of 100 mL -of water and 10 mL of 0.1 N
sulfuric acid, add 3 drops of diphenylamine TS, and titrate with 0.1
N ceric sulfate VS until a red-violet endpoint is reached. Perform
a blank determination, and make any necessary correction. Each
mL of 0.1 N ceric sulfate is equivalent to 5.506 mg of C,H,O,.
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Hydroquinone Cream

» Hydroquinone Cream contains not less than 94.0
percent and not more than 106.0 percent of the labeled
amount of C(HO,.

Packaging ‘and storage—Preserve in well-closed, light-resistant
containers.
USP Reference standards (11)—USP Hydroquinone RS.

Identification—Dissolve a portion of Cream equivalent to about 50
mg of hydroquinone, in a mixture of equal volumes of methanol
and chloroform to make 50 mL: a 5-pL portion of this solution
responds to Identification test B under Hydroquinone.

Minimum fill (755): meets the requirements.

Assay—

Standard preparation—Dissolve a suitable quantity of USP Hy-
droquinone RS in methanol, and dilute quantitatively and stepwise
with methanol to obtain a solution having a known concentration
of about 10 pg per mL.

Assay preparation—Transfer an accurately weighed portion of
Cream, equivalent to about 20 mg of hydroquinone, to a 100-mL
beaker. Triturate the Cream with 50 mL" of methanol, and filter the
liquid through folded filter paper, previously washed with methanol,
into a 500-mL volumetric flask. Repeat the trituration and filtration.
Dilute, by washing the contents of the filter paper with methanol
through the paper into the volumetric flask, to volume, and mix.
Pipet 25 mL of this solution into a 100-mL volumetric flask, add
methanol to volume, and mix.

Procedure—Concomitantly determine the absorbances of the
Standard preparation and the Assay preparation in 1-cm cells at
the wavelength of maximum absorbance at about 293 nm, with a
suitable spectrophotometer, using methanol as the blank. Calculate
the quantity, in mg, of C;H.O, in each g of the Cream taken by the
formula:

2(CIW)(AJAy),

in which C is the concentration, in mg per mL, of USP Hydroqui-
none RS in the Standard preparation, W is the weight, in g, of
Cream taken, and A, and A; are the absorbances of the Assay prep-
aration and the Standard preparation, respectively.

Hydroquinone Topical Solution

» Hydroquinone Topical Solution contains not less
than 95.0 percent and not more than 110.0 percent of
the labeled amount of C;H,O,.

Packaging and storage—Preserve in tight, light-resistant containers.
USP Reference standards (11)—USP Hydroquinone RS.

Identification—The retention time of the major peak in the chro-
matogram of the Assay preparation corresponds to that of the Stan-
dard preparation, as obtained in the Assay.

pH (791): between 3.0 and 4.2.

Assay— ’

Mobile phase—Mix 55 volumes of methanol and 45 volumes of
water.

Standard preparation—Transfer about 250 mg of USP Hydro-
quinone RS, accurately weighed, to a 25-mL volumetric flask, dilute
with Mobile phase to volume, and mix. Transfer 3.0 mL of this
solution to a 100-mL volumetric flask, dilute with Mobile phase to
volume, and mix. '

Assay preparation—Transfer an accurately measured volume of
Topical Solution, equivalent to about 30 mg of hydroquinone, to a
100-mL volumetric flask, dilute with Mobile phase to volume, and
mix.

Chromatographic system (see Chromatography (621))—The lig-
uid chromatograph is equipped with a 280-nm detector and a 4-mm
X 30-cm column that contains packing L1. The flow rate is about
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0.8 mL per minute. Chromatograph three replicate injections of the
Standard preparation, and record the peak responses as directed
under Procedure: the relative standard deviation is not more than
3.0%. . v

Procedure—Separately inject equal volumes (about 10 pL) of
the Standard preparation and the Assay preparation into the chro-
matograph by means of a suitable microsyringe or sampling valye,
record the chromatograms, and measure the responses for the major
peaks. The retention time is about 4.minutes for hydroquinone.
Calculate the quantity, in mg, of C(H,O, in each mL of the Topical
Solution taken by the formula:

100(C/V)(r /rs),

in which C is the concentration, in mg per mL, of USP Hydroqui-
none RS in the Standard preparation, V is the volume, in mL, of
Topical Solution taken, and r, and rs are the peak responses of
hydroquinone obtained from the Assay preparation and the Stan-
dard preparation, respectively.

Hydroxocobalamin

H He HC

o H CH,
TN CHy
CH, i I
HN cH, N
HiC CHy H ‘%OOH
Lo
07N o= o
H o
H CH,
OH
Cg,HgCoN;0,,P 1346.36

Cobinamide, dihydroxide, dihydrogen phosphate (ester),
mono(inner salt), 3’-ester with 5,6-dimethyl-1-a-D-ribofu-
ranosyl-1H-benzimidazole.

Cobinamide dihydroxide dihydrogen phosphate (ester),
mono(inner salt), 3’-ester with 5,6-dimethyl-1-a-D-ribofu-
ranosylbenzimidazole [13422-51-0].

» Hydroxocobalamin contains not less than 95.0 per-
cent and not more than 102.0 percent of Cg,HgCo-
N,;0,,P, calculated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant con-
tainers, and store in a cool place.

USP Reference standards (11)—USP Cyanocobalamin RS.

Identification—

A: The visible absorption spectrum of the solution, prepared
for measurement of the absorption as directed under pH-dependent
cobalamins, exhibits maxima at 426 * 2 nm, 516 * 2 nm, and
550 + 2 nm. - ' :

B: Fuse a mixture of about 1 mg of Hydroxocobalamin and
about 50 mg of potassium pyrosulfate in a porcelain crucible. Cool,
break up the mass with a glass rod, add 3 mL of water, and boil
until dissolved. Add 1 drop of phenolphthalein TS, and add 2 N
sodium hydroxide dropwise until a pink color appears. Add 0.5 g
of sodium acetate, 0.5 mL of 1 N acetic acid, and 0.5 mL of nitroso
R salt solution (1 in 100): a red or orange-red color appears im-
mediately. Add 0.5 mL of hydrochloric acid, and boil for 1 minute:
the red or orange-red color persists. )

pH (791): between 8.0 and 10.0, in a solution (2 in 100).

Loss on drying (731)—Dry it at a pressure below 5 mm of mercury
at 100° for 2 hours: it loses between 14.0% and 18.0% of its
weight.
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pH-dependent cobalamins— .

pH 4.0 buffer—Dissolve 2.61 g of sodium acetate and 20.5 g of
sodium chloride in 5.25 mL of glacial acetic acid and sufficient
water to make 1500 mL of solution, and mix. :

pH 9.3 buffer—Dissolve 23.8 g of sodium borate and 402 mg of
boric acid in sufficient water to make 1500 mL of solution, and
mix.

Procedure—[NOTE—Perform the following test in subdued
light.] Transfer about 40 mg of Hydroxocobalamin, accurately
weighed, to a 25-mL volumetric flask, dissolve in carbon dioxide—
free water, dilute with carbon dioxide-free water to volume, and
mix. Transfer 1.0-mL portions of this solution to each of two glass-
stoppered test tubes. To one of the tubes, designated B, add 3.0
mL of pH 4.0 buffer, and mix. To the other tube, designated U,
add 3.0 mL of pH 9.3 buffer, and mix. Determine the absorbance
of solution U, in a 1-cm cell, at the wavelength of maximum ab-
sorbance at about 550 nm, with a suitable spectrophotometer, using
solution B as the blank. Calculate the percentage of pH-dependent
cobalamins, as hydroxocobalamin, by the formula: 3

(100,0004)/(19.66W),

in which A is the absorbance of solution U, and W is the weight,
in mg, of Hydroxocobalamin taken: the content, calculated on the
dried basis, is between 95.0% and 102.0%. E

Limit of cyanocobalamin—

Cyanocobalamin tracer reagent, Cresol—carbon tetrachloride so-
lution, Butanol-benzalkonium chloride solution, and Alumina-resin
zolur)nn—Prepare as directed under Cobalamin Radiotracer Assay
371). ‘

Procedure—Transfer about 50 mg of Hydroxocobalamin, accu-
rately weighed, to a 25-mL volumetric flask, dissolve in water, di-
lute with water to volume, and mix. Transfer 5.0 mL of this so-
lution to a glass-stoppered, 50-mL centrifuge tube, and add 5.0 mL
of Cyanocobalamin tracer reagent and 15 mL of Cresol-carbon
tetrachloride solution. Insert the stopper, shake gently, centrifuge,
carefully remove the upper, aqueous layer by aspiration, and discard
the aspirated liquid. Add 25 mL of 5 N sulfuric acid, insert- the
stopper, shake gently, centrifuge, and remove and discard the upper,
aqueous layer. Repeat the washing with additional 25-mL portions
of the 5 N sulfuric acid until the acid wash is colorless (six to eight
washings), and discard the acid washings. Add Cresol—carbon tet-
rachloride solution as necessary during the acid washings to main-
tain the volume of this phase at not less than 10 mL. Wash this
solution successively with two 10-mL portions of saturated dibasic
sodium phosphate solution and one 10-mL portion of water, and
discard all of the aqueous washings. Proceed as directed for Pro-
cedure under Cobalamin Radiotracer Assay (371), beginning with

. ““To the washed extract add 30 mL of a mixture of 2 volumes of

Butanol-Benzalkonium Chloride Solution and 1 volume of carbon
tetrachloride.”’ ‘

Calculation—Calculate the cyanocobalamin content, in pg, of
the Hydroxocobalamin taken by the formula:

R(CJC)(AJAy),

in which R is the quantity, in pg, of cyanocobalamin in the portion
of the Standard solution taken, C; and Cj, are the corrected average
radioactivity values, expressed in counts per minute per mL, of the
Standard solution and test solution, respectively, and A, and A are
the absorbances, determined at 361 nm, of the test solution and the
Standard solution, respectively: the limit, calculated on the dried
basis, is 5.0%.

Assay— _ ) .

Cyanocobalamin tracer reagent, Cresol-carbon tetrachloride so-
lution, Phosphate-cyanide solution, Butanol-benzalkonium chloride
solution, and Alumina-resin column—Prepare as directed under Co-
balamin Radiotracer Assay (371).

Assay preparation—Transfer about 40 mg of Hydroxocobalamin,
accurately weighed, to a 2000-mL volumetric flask, dissolve in
water, dilute with water to volume, and mix. Transfer 25.0 mL of
this solution to a beaker, add 5.0 mL of Cyanocobalamin tracer
reagent, and proceed as directed for Assay Preparation under Co-
balamin Radiotracer Assay (371), beginning with ‘‘Add, while
working under a hood, 5 mg of sodium nitrite.”’

Procedure—Proceed as directed for Procedure under Cobalamin
Radiotracer Assay (371). Calculate the quantity, in pg, of
C¢,HgCoN,;0,,P in the Hydroxocobalamin taken by the formula:
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(1346.38/1355.39)(R)(CJ/C)(AJAy),

in which 1346.38 and 1355.39 are the molecular weights of hy-
droxocobalamin and cyanocobalamin, respectively, R is the quan-
tity, in p.g, of cyanocobalamin in the portion of the Standard so-
lution taken, C; and C, are the corrected average radioactivity
values, expressed in counts per minute per mL, of the Standard
solution and test solution, respectively, and A, and A are the ab-
sorbances, determined at 361 nm, of the test solution and the Stan-
dard solution, respectively.

Hydroxocobalamin Injection

» Hydroxocobalamin Injection is a sterile solution of
Hydroxocobalamin in Water for Injection. It contains
not less than 95.0 percent and not more than 115.0
percent of the labeled amount of Cg,HgCoN;0,sP.

Packaging and storage—Preserve in single-dose or in multiple-
dose containers, preferably. of Type I glass, protected from light.
USP Reference standards (11)—USP Cyanocobalamin RS. USP
Endotoxin RS.

Identification—Dilute 3.0 mL of Injection to 100 mL with pH 4.0
buffer (prepared by dissolving 2.61 g of sodium acetate and 20.5 g
of sodium chloride in 5.25 mL of glacial acetic acid and sufficient
water to make 1500 mL of solution): the ultraviolet-visible ab-
sorption spectrum of this solution exhibits maxima at 352 + 1 nm
and 528 + 2 nm. The ratio A,s,/As,; is between 2.7 and 3.3.
Bacterial endotoxins (85)—It contains not more than 0.4 USP
Endotoxin Unit per pg of hydroxocobalamin.

pH (791): between 3.5 and 5.0.

Other requirements—It meets the requirements under Injections

(1).

Assay—
pI-[v 9.3 buffer—Dissolve 23.8 g of sodium borate and 402 mg of
boric acid in sufficient water to make 1500 mL of solution, and

mix.

Standard preparation—Dissolve in pH 9.3 buffer a suitable
quantity of USP Cyanocobalamin RS, accurately weighed, and di-
lute quantitatively, and stepwise if necessary, to obtain a solution
having a known concentration of about 30 pg per mL.

Assay preparation—Transfer an accurater)" measured volume of
Injection, equivalent to about S mg of hydroxocobalamin, to a 50-
mL volumetric flask containing about 25 mL of pH 9.3 buffer. Add
5.0 mL of potassium cyanide solution (1 in 10,000), allow to stand
at room temperature for 30 minutes, dilute with pH 9.3 buffer to
volume, and mix. Transfer 15.0 mL of this solution to a second
50-mL volumetric flask, dilute with pH 9.3 buffer to volume, and
mix.

Procedure—Concomitantly determine the absorbances of the so-
lutions in 1-cm cells at the wavelength of maximum absorbance at
about 361 nm, with a suitable spectrophotometer, using pH 9.3
buffer as the blank. Calculate the quantity, in mg, of Cg,HgCoN,;
O,,P in each mL of the Injection taken by the formula:

(1346.38/1355.39)(0.1667C/V)(A JAs;),

in which 1346.38 and 1355.39 are the molecular weights of hy-
droxocobalamin and cyanocobalamin, respectively, C is the con-
centration, in pg per mL, of USP Cyanocobalamin RS in the Stan-
dard preparation, V is the volume, in mL, of Injection taken, and
Ay and A are the absorbances of the Assay preparation and the
Standard preparation, respectively.

Hydroxyamphetamine Hydrobromide

CH,,NO-HBr  232.12

USP 24

Phenol, 4-(2-aminopropyl)-, hydrobromide.
(*)-p-(2-Aminopropyl)phenol hydrobromide [306-21-8].

» Hydroxyamphetamine Hydrobromide contains not
less than 98.0 percent and not more than 101.5 percent
of C,H,;NO-HBEr, calculated on the dried basis.

Packaging and storage—Preserve in well-closed, light-resistant
containers.

USP Reference standards (11)—USP Hydroxyamphetamine Hy-
drobromide RS.

Identification—

A: Infrared Absorption (197K).

B: Dissolve about 500 mg of ammonium molybdate in 10 mL
of sulfuric acid, and add to this solution about 2 mg of Hy-
droxyamphetamine Hydrobromide: an intense blue color is pro-
duced (distinction from similar amino compounds such as amphet-
amine and methamphetamine, which, lacking a phenolic hydroxyl,
do not undergo this reaction).

C: Dissolve about 200 mg in 2 mL of water, and add a solution
of 500 mg of potassium carbonate in 2 mL of water. Extract with
two 10-mL portions of ether, allow the clear ether solution to evap-
orate to dryness, and dry at about 80°: the hydroxyamphetamine
so obtained melts between 124° and 127° (see Class I under Méltin
Range or Temperature (741)).

D: To a solution of about 10 mg of it in 10 mL of water add
1 mL of 2 N nitric acid, then add silver nitrate TS: a pale yellow
precipitate is formed, and it is slightly soluble in 6 N ammonium
hydroxide.

Melting range (741): between 189° and 192°.

Loss on drying (731)—Dry it at 105° for 2 hours: it loses
more than 0.5% of its weight. .

Residue on ignition (281): not more than 0.1%.

Bromide content—Weigh accurately about 400 mg, and dissolve
in 50 mL of water. Add 50 mL of methanol and 10 mL of glacial
acetic acid, then add eosin Y TS, and titrate with 0.1 N silver nitrate
VS. Each mL of 0.1 N silver nitrate is equivalent to 7.990 mg of
Br: the content of Br, calculated on the dried basis, is between
33.6% and 35.2%.

Ordinary impurities (466)—

Test solution: methanol.

Standard solution: methanol.

Eluant: a mixture of toluene, methanol, and ammonium hydrox-
ide (10:4:0.25).

Visualization: 1.

Assay—Dissolve about 400 mg of Hydroxyamphetamine Hydro-
bromide, accurately weighed, in a mixture of 10 mL of glacial ac:
tic acid and 10 mL of mercuric acetate TS, warming slightly, .f
necessary, to effect solution. Add crystal violet TS, and titrate wit.
0.1 N perchloric acid VS. Perform a blank determination, and make
any necessary correction. Each mL of 0.1 N perchloric acid is
equivalent to 23.21 mg of C,H,;NO-HBr.

Hydroxyamphetamine Hydrobromide
Ophthalmic Solution

» Hydroxyamphetamine Hydrobromide Ophthalmic
Solution is a sterile, buffered, aqueous solution of Hy-
droxyamphetamine Hydrobromide. It contains not less
than 95.0 percent and not more than 105.0 percent of
the labeled amount of C,;H;NO-HBr. It contains a
suitable antimicrobial agent.

Packaging and storage—Preserve in tight, light-resistant containers.

USP Reference standards {11)—USP Hydroxyamphetamine Hy-
drobromide RS.
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Identification— _

A: Dissolve about 500 mg of ammonium molybdate in 10 mL
of sulfuric acid, and add 0.2 mL of Ophthalmic Solution: an intense
blue color is produced (distinction from similar amino compounds
such as amphetamine and methamphetamine, which, lacking a phe-
nolic hydroxyl, do not undergo this reaction).

B: The dried diacetylhydroxyamphetamine obtained in the As-
say melts between 96° and 100° (see Class I under Melting Range
or Temperature (741)), but the range between beginning and end
of melting does not exceed 2.0°. ’

C: It responds to Identification test D under Hydroxyamphetam-
ine Hydrobromide.

D: ~ Dilute a volume of Ophthalmic Solution, equivalent to about
50 mg of hydroxyamphetamine hydrobromide, with 0.01 N hydro-
chloric acid to 25 mL, and proceed as directed under Identifica-
tion—Organic Nitrogenous Bases (181), using sodium carbonate TS
in place of 1 N sodium hydroxide, beginning with ‘‘Transfer the
liquid to a separator’’: the Ophthalmic Solution meets the require-
ments of the test.

Sterility—It meets the requirements under Sterility Tests (71).
pH (791): between 4.2 and 6.0. -
Assay—Transfer an accurately measured volume of Ophthalmic
Solution, equivalent to about 100 mg of hydroxyamphetamine hy-
~ drobromide, to a 125-mL separator. Wash the solution with 15 mL
3of chloroform, and discard. the washing. Rinse the stopper and the
mouth of the separator with a few drops of water. Add 1.05 g of
sodium bicarbonate, preventing it from coming in contact with the
mouth of the separator, and swirl until most of the bicarbonate has
dissolved. By means of a 1-mL syringe, rapidly inject 0.5 mL of
acetic anhydride directly into the contents of the separator. Im-
mediately insert the stopper in the separator, and shake vigorously
16 H\lil the evolution of carbon dioxide has ceased (7 to 10 minutes),
cleasing the pressure as necessary through the stopcock. Allow to
wnd for 5 minutes, and extract the solution with five 10-mL por-
tions of chloroform, filtering each extract through a pledget of cot-
ton, previously washed with chloroform, into a tared 100-mL
beaker. Evaporate the combined chloroform extracts on a steam
bath in a current of air or stream of nitrogen to dryness. Dry the
residue at 80° for 90 minutes, cool in a desiccator, and weigh. The
weight of the diacetylhydroxyamphetamine so obtained, multiplied
by 0.9866, represents the weight of C;H,;NO-HBr in the volume
of Ophthalmic Solution taken.

Hydroxychloroquine Sulfate

'3 Cl
l" n N\ L] SO,
| WN -CHQ H,S0,
o (o

C,H,,CIN,0-H,SO, 433.95

Ethanol, 2-[[4-[(7-chloro-4-quinolinyl)amino]pentyl}-
ethylamino]-, (% )-, sulfate (1:1) (salt).

(£)-2-[[4-[(7-Chloro-4-quinolyl)amino]pentyl]-
ethylamino]ethanol sulfate (1:1) (salt) [747-36-4].

» Hydroxychloroquine Sulfate contains not less than
98.0 percent and not more than 102.0 percent of
C:H,CIN,0-H,SO,, calculated on the dried basis.

Packaging and storage—Preserve in well-closed, light-resistant
containers.

USP Reference standards (11)—USP Hydroxychloroquine Sulfate
RS.
Identification—

A: Ultraviolet Absorption (197U)—

Solution: 10 g per mL.

Medium: dilute hydrochloric acid (1 in 100).

B: Infrared Absorption (197K). _

C: A solution (1 in 100) responds to the tests for Sulfate (191).
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Loss on drying (731)—Dry it at 105° for 2 hours: it loses not more
than 2.0% of its weight.
Ordinary impurities (466)—

Test solution: 10% water in methanol.

Standard solution: 10% water in methanol.

Eluant: a mixture of alcohol, water, and ammonium hydroxide
(80:16:4). ’

Visualization: 1.
Organic volatile
requirements.
Assay—Dissolve about 100 mg of Hydroxychloroquine Sulfate, ac-
curately weighed, in about 5 mL of water, and dilute quantitatively
and stepwise with dilute hydrochloric acid (1 in 100) to obtain a
solution containing about 10 pg per mL. Similarly prepare a Stan-
dard solution of USP Hydroxychloroquine Sulfate RS. Concomi-
tantly determine the absorbances of both solutions in 1-cm cells at
the wavelength of maximum absorbance at about 343 nm, with a
suitable spectrophotometer, using dilute hydrochloric acid (1 in
100) as the blank. Calculate the quantity, in mg, of C,;H,,CIN;O-
H,SO, in the portion of Hydroxychloroquine Sulfate taken by the
formula:

impurities, Method [ (467): meets the

10C(A,/ Ay),

in which C is the concentration, in pg per mL, of USP Hydroxy-
chloroquine Sulfate RS in the Standard solution, and A, and A; are
the absorbances of the solution of Hydroxychloroquine Sulfate and
the Standard solution, respectively. .

Hydroxychloroquine Sulfate Tablets

» Hydroxychloroquine Sulfate Tablets contain not less
than 93.0 percent and not more than 107.0 percent of
the labeled amount of C H,,CIN,O-H,SO,.

Packaging and storage—Preserve in tight, light-resistant containers.

USP Reference standards (11)—USP Hydroxychloroquine Sulfate
RS.
Identification—

A: Triturate a quantity of finely powdered Tablets, equivalent
to about 1 g of hydroxychloroquine sulfate, with 50 mL of water,
and filter: the clear filtrate so obtained responds to Identification
tests B and C under Hydroxychloroquine Sulfate. T

B: The retention time of the major peak in the chromatogram
of the Assay preparation corresponds to that of the Standard prep-
aration as obtained in the Assay.

Dissolution (711)—

Medium: water; 900 mL.

Apparatus 2: 50 rpm.

Time: 60 minutes.

Procedure—Determine the amount of C,;H,,CIN,O-H,SO, dis-
solved from ultraviolet absorbances at the wavelength of maximum
absorbance at about 343 nm of filtered portions of the solution
under test, suitably diluted with Dissolution Medium, if necessary,
in comparison with a Standard solution having a known concentra-
tion of USP Hydroxychloroquine Sulfate RS in the same medium.

Tolerances—Not less than 70% (Q) of the labeled amount of
C,sH,CIN;O-H,SO, is dissolved in 60 minutes.

Uniformity of dosage units (905): meet the requirements.
Assay—

Mobile phase—To 800 mL of water, add 100 mL of methanol,
100 mL of acetonitrile, 2.0 mL of phosphoric acid, and 96 mg of
sodium 1-pentanesulfonate, mix, and filter. Make adjustments if
necessary (see System Suitability under Chromatography (621)).

Solvent mixture—Prepare a mixture of methanol and water (1:
1).

Standard preparation—Dissolve an accurately weighed quantity
of USP Hydroxychloroquine Sulfate RS in Solvent mixture, dilute

quantitatively with Solvent mixture, and mix to obtain Solution A
having a known concentration of about 1 mg per mL. Transfer 5.0
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mL of this solution to a 100-mL volumetric flask, dilute with Mo-
bile phase to volume, and mix to obtain the Standard preparation
having a known concentration of about 0.05 mg per mL.

Resolution solution—Prepare a solution of chloroquine phosphate
in methanol having a concentration of 1 mg per mL. Transfer 5.0
mL of this solution to a 100-mL volumetric flask, add 5.0 mL of
Selution A, dilute with Mobile phase to volume, and mix.

Assay preparation—Weigh and finely powder not less than 20
Tablets. Transfer an accurately weighed portion of the powder,
equivalent to about 200 mg of hydroxychloroquine sulfate to a 200-
mL volumetric flask, add about 150 mL of Solvent mixture, and
mix. Sonicate, with intermittent shaking, for about 15 minutes, and
cool to room temperature. Dilute with Solvent mixture to volume,
mix, and filter. Transfer 5.0 mL of this solution to a 100-mL vol-
umetric flask, dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography (621))—The lig-
uid chromatograph is equipped with a 254-nm detector and a 4.6-
mm X 25-cm column that contains 5- to 10-pwm packing L1. The
flow rate is about 1.0 mL per minute. Chromatograph about 20 pL
of the Resolution solution, and record the peak responses as directed
under Procedure: the resolution, R, between chloroquine and hy-
droxychloroquine is not less than 1.8. Chromatograph replicate in-
jections of the Standard preparation, and record the peak responses
as directed under Procedure: the relative standard deviation is not
more than 1.5%.

Procedure—Separately inject equal volumes (about 20 pL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of hydroxy-
chloroquine sulfate in the portion of Tablets taken by the formula:

4000C(r/rs),

in which C is the concentration, in mg per mL, of USP Hydroxy-
chloroquine Sulfate RS in the Standard preparation, and r, and r
are the peak responses obtained from the Assay preparation and
the Standard preparation, respectively.

Hydroxyprogesterone Caproate

ChH,O,  428.60

Pregn-4-ene-3,20-dione, 17-[(1-oxohexyl)oxy]-.
17-Hydroxypregn-4-ene-3,20-dione hexanoate [630-56-8].

» Hydroxyprogesterone Caproate contains not less
than 97.0 percent and not more than 103.0 percent of
C,,H,,0,, calculated on the anhydrous basis.

Packaging and storage—Preserve in well-closed, light-resistant
containers.

USP Reference standards (11)—USP- Hydroxyprogesterone Cap-
roate RS.

Identification, Infrared Absorption (197K).
Melting range (741): between 120° and 124°.
Specific rotation (781S): between +58° and +64°.

Test solution: 10 mg per mL, in chloroform.
Water, Method I (921): not more than 0.1%.
Free n-caproic acid—Dissolve 0.20 g in 25 mL of alcohol that
previously has been neutralized to a faint pink color following the
‘addition of 2 or 3 drops of phenolphthalein TS. Promptly titrate
with 0.020 N sodium hydroxide: not more than 0.50 mL of 0.020
N sodium hydroxide is required (0.58%).
Ordinary impurities (466)—

Test solution: chloroform.

Standard solution: chloroform.

Eluant: a mixture of chloroform and ethyl acetate (3:1).
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Visualization: 5; then view under long-wavelength ultraviolet
light. ’
Assay—Transfer about 50 mg of Hydroxyprogesterone Caproate,
accurately weighed, to a 100-mL volumetric flask, add alcohol to
volume, and mix. Dilute 2.0 mL of this solution with alcohol to
volume in a second 100-mL volumetric flask, and mix. Dissolve
in alcohol a suitable quantity of USP Hydroxyprogesterone Cap-
roate RS, and dilute quantitatively and stepwise with alcohol to
obtain a Standard solution having a known concentration of about
10 pg per mL. Concomitantly determine the absorbances of both
solutions in 1-cm cells at the wavelength of maximum absorbance
at about 240 nm, using alcohol as the blank. Calculate the quantity,
in mg, of C,;H,,0O, in the Hydroxyprogesterone Caproate taken by
the formula:

SCAJAS),

in which C is the concentration, in ng per mL, of USP Hydroxy-
progesterone Caproate RS in the Standard solution, and A, and A,
are the absorbances of the solution of Hydroxyprogesterone Cap-
roate and the Standard solution, respectively.

Hydroxyprogesterone Caproate
Injection

» Hydroxyprogesterone Caproate Injection is a sterile
solution of Hydroxyprogesterone Caproate in a suitable
vegetable oil. It contains not less than 90.0 percent and
not more than 110.0 percent of the labeled amount of
C,,H,,0..

Packaging and storage—Preserve in single-dose or in multiple-
dose containers, preferably of Type I or Type III glass.

USP Reference standards (11)—USP Hydroxyprogesterone Cap-
roate RS.

Identification— ,

A: Transfer a volume of Injection, equivalent to 125 mg of
hydroxyprogesterone caproate, to a 60-mL separator containing 10
mL of solvent hexane, 8 mL of methanol, and 2 mL of water. Insert
the stopper, shake for 2 minutes, and allow the phases to separate.
To 3 mL of the lower layer add sulfuric acid dropwise until a color
develops, then add 3 mL of methanol: a purple color develops, and
the solution, when viewed under long-wavelength ultraviolet light,
exhibits a pale yellow fluorescence.

B: Evaporate 4 mL of the Assay preparation, obtained as di-
rected in the Assay, on a water bath to dryness, and dissolve the
residue in 0.5 mL of chloroform. Apply 10 pL of this solution and
10 pL of a solution of USP Hydroxyprogesterone Caproate RS in
chloroform, containing 400 pg per mL, to a thin-layer chromato-
graphic plate (see Chromatography (621)) coated with a 0.25-mm
layer of chromatographic silica gel mixture, on a line about 2.5 cm
from the bottom edge and about 2 cm apart. Place the plate in a
developing chamber that contains and that has been equilibrated
with a mixture of 3 volumes of chloroform and 1 volume of ethyl
acetate. Develop the plate until the solvent front has moved to
about 10 cm above the points of application. Remove the plate,
mark the solvent front, and dry. Spray the plate with a mixture of
1 volume of sulfuric acid and 3 volumes of alcohol, and heat in an
oven at 105° for 5 minutes: the R, value of the principal yellowish
green spot obtained from the solution under test corresponds to that
obtained from the Standard solution.

Water, Method I (921): not more than 0.2%.
Other requirements—It meets the requirements under Injections

(1.
Assay—

Isoniazid reagent—Dissolve 375 mg of isoniazid and 0.47 mL
of hydrochloric acid in 500 mL of methanol. '

Standard preparation—Dissolve a suitable quantity of USP Hy-
droxyprogesterone Caproate RS, accurately weighed, in methanol,
and dilute quantitatively and stepwise with methanol to obtain a
solution having a known concentration of about 50 wg per mL.
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Assay preparation—Transfer to a 250-mL volumetric flask an
accurately measured volume of Injection, equivalent to about 250
mg of hydroxyprogesterone caproate, add methanol to volume, and
mix. Pipet 5 mL of this solution into a 100-mL volumetric flask,
add methanol to volume, and mix.

Procedure—Pipet 5 mL of Assay preparation into a glass-stop-
pered, 50-mL conical flask. Pipet 5 mL of Standard preparation
into a similar flask. To each flask, add 10.0 mL of Isoniazid re-
agent, mix, and allow to stand in a water bath at 30° for about 45
minutes. Concomitantly determine the absorbances of both solu-
tions at the wavelength of maximum absorbance at about 380 nm,
with a suitable spectrophotometer, using as a blank a mixture of 5
mL of methanol and 10 mL of Isoniazid reagent. Calculate the
quantity, in mg, of C,;H,,0, in each mL of the Injection taken by
the formula:

5(CIV)(AAy),

in which C is the concentration, in pg per mL, of USP Hydroxy-
progesterone Caproate RS in the Standard preparation, V is the
volume, in mL, of Injection taken, and A, and A are the absorb-
ances of the solutions from the Assay preparation and the Standard
preparation, respectively.

Hydroxypropyl Cellulose Ocular System

» Hydroxypropyl Cellulose Ocular System contains
not less than 85.0 percent and not more than 115.0
percent of the labeled amount of Hydroxypropyl Cel-
lulose. It contains no other substance. It is sterile.

Packaging and storage—Preserve in single-dose containers, at a
temperature not exceeding 30°.

USP Reference standards (11)—USP- Hydroxypropyl Cellulose
RS.

Identification—Prepare a 1 in 100 solution in methanol, based on
the labeled amount of Hydroxypropyl Cellulose. Evaporate 2 drops
of the solution on a silver chloride plate so that it forms a thin film:
the infrared absorption spectrum of the film so obtained exhibits
maxima only at the same wavelengths as that of a similar prepa-
ration of USP Hydroxypropyl Cellulose RS.

Sterility—It meets the requirements under Sterility Tests (71).

Weight variation—Determine the weight of each of a sufficient
number of Systems. Not more than 1 out of 20 varies more than
25% from the average or, failing that, not more than 6 out of 60
(including the original 20) vary more than 25% (but none more
than 35%) from the average weight.

Assay—

Standard preparation—Dissolve with agitation an accurately
weighed quantity of USP Hydroxypropyl Cellulose RS in water to
obtain a solution having a known concentration of about 0.05 mg
per mL.

Assay preparation—Transfer a sufficient number of Ocular Sys-
tems, to provide about 25 mg of hydroxypropyl cellulose, to a 500-
mL volumetric flask, add about 250 mL of water, and dissolve with
agitation on a mechanical shaker. Dilute with water to volume, and
mix.

Procedure—Separately pipet 2 mL of the Standard preparation,

the Assay preparation, and water, to provide a blank, into individual
50-mL centrifuge tubes. Add to each tube 6.0 mL of a 1 in 2000
solution of anthrone in sulfuric acid, and mix on a vortex mixer.
After 40 minutes, again mix, and concomitantly determine the ab-
sorbances. of the solutions obtained from the Standard preparation
and the Assay preparation at 620 nm, with a suitable spectropho-
tometer, against the solution from the blank. Calculate the quantity,
in mg, of hydroxypropy!l cellulose in each Ocular System taken by
the formula:

(500)(CINYAJAs),

in which C is the concentration, in mg per mL, of USP Hydroxy-
propyl Cellulose RS in the Standard preparation, N is the number
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of Ocular Systems taken for the Assay, and A, and A are the ab-
sorbances of the solutions from the Assay preparation and the Stan-
dard preparation, respectively.

Hydroxypropyl Methylcellulose

Cellulose, 2-hydroxypropyl methyl ether.

Cellulose hydroxypropyl methyl ether [9004-65-3].

» Hydroxypropyl Methylcellulose is a propylene gly-
col ether of methylcellulose. When dried at 105° for 2
hours, it contains methoxy (—-OCH,) and hydroxy-
propoxy (-OCH,CHOHCH,) groups conforming to the
limits for the types of Hydroxypropyl Methylcellulose
set forth in the accompanying table.

Methoxy Hydroxypropoxy
Substitution (percent) (percent)
Type Min. Max. Min. Max.
1828 16.5 20.0 23.0 32.0
2208 19.0 24.0 4.0 12.0
2906 27.0 30.0 4.0 75
2910 28.0 - 30.0 7.0 12.0

Packaging and storage—Preserve in well-closed containers.

Labeling—Label it to indicate its substitution type and its viscosity
type [viscosity of a solution (1 in 50)].
Identification—

A: Gently add 1 g to the top of 100 mL of water in a beaker,
and allow to disperse over the surface, tapping the top of the con-
tainer to.ensure an even dispersion of the substance. Allow the
beaker to stand until the substance becomes transparent and muci-
laginous (about 5 hours), and swirl the beaker to wet the remaining
substance, add a stirring bar, and stir until solution is complete: the
mixture remains stable when an equal volume of 1 N sodium hy-
droxide or 1 N hydrochloric acid is added.

B: Add 1 gto 100 mL of boiling water, and stir the mixture:
a slurry is formed, but the powdered material does not dissolve.
Cool the slurry to 20°, and stir: the resulting liquid is a clear or
opalescent mucilaginous colloidal mixture.

C: Pour a few mL of the mixture prepared for Identification

test B onto a glass plate, and allow the water to evaporate: a thin,
self-sustaining film results.
Apparent viscosity—Place a quantity, accurately weighed and
equivalent to 2 g of solids on the dried basis, in a tared, wide-
mouth, 250-mL centrifuge bottle, and add 98 g of water previously.
heated to 80° to 90°. Stir with a propeller-type stirrer for 10 min-
utes, place the bottle in an ice bath, continue the stirring, and allow
to remain in the ice bath for 40 minutes to ensure that hydration
and solution are complete. Adjust the weight of the solution to 100
g, if necessary, and centrifuge the solution to expel any entrapped
air. Adjust the temperature of the solution to 20 + 0.1°, and de-
termine the viscosity in a suitable viscosimeter of the Ubbelohde
type as directed for Procedure for Cellulose Derivatives under Vis-
cosity (911). Its viscosity is not less than 80.0% and not more than
120.0% of that stated on the label for viscosity types of 100 cen-
tipoises or less, and not less than 75.0% and not more than 140.0%
of that stated on the label for viscosity types higher than 100
centipoises.

Loss on drying (731)—Dry it at 105° for 2 hours: it loses not
more than 5.0% of its weight.

Residue on ignition (281): not more than 1.5% for Hydroxypropyl
Methylcellulose having a labeled viscosity of greater than 50 cen-
tipoises, not more than 3% for Hydroxypropyl Methylcellulose hav-
ing a labeled viscosity of 50 centipoises or less, and not more than
5% for Hydroxypropyl Methylcellulose 1828 of all labeled
viscosities.

Heavy metals, Method 11 (231): 0.001%, 1 mL of hydroxylamine
hydrochloride solution (1 in 5) being added to the solution of the
residue.
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Organic volatile impurities, Method 1V (467): meets the
requirements.

Assay—[Caution—Hydriodic acid and its reaction byproducts are
highly toxic. Perform all steps of the Assay preparation and the
‘Standard preparation in a properly functioning hood. Specific
safety practices to be followed are to be identified to the analyst
performing this test.]

Hydriodic acid—Use a reagent having a specific gravity of at
least 1.69, equivalent to 55% HI.

Internal standard solution—Transfer about 2.5 g of toluene, ac-
curately weighed, to a 100-mL volumetric flask containing 10 mL
of o-xylene, dilute with o-xylene to volume, and mix.

Standard preparation—Into a suitable serum vial weigh about
135 mg of adipic acid and 4.0 mL of Hydriodic acid, pipet 4 mL
of Internal standard solution into the vial, and close the vial se-
curely with a suitable septum stopper. Weigh the vial and contents
accurately, add 30 pL of isopropyl iodide through the septum with
a syringe, again weigh, and calculate the weight of isopropyl iodide
added, by difference. Add 90 p.L of methyl iodide similarly, again
weigh, and calculate the weight of methyl iodide added, by differ-
ence. Shake, and allow the layers to separate.

Assay preparation—Transfer about 0.065:-g of dried Hydroxy-
propyl Methylcellulose, accurately weighed, to a 5-mL thick-walled
reaction vial equipped with a pressure-tight septum-type closure,
add an amount of adipic acid equal to the weight of the test spec-
imen, and pipet 2 mL of Internal standard solution into the vial.
Cautiously pipet 2 mL of Hydriodic acid into the mixture, imme-
diately cap the vial tightly, and weigh accurately. Mix the contents
of the vial continuously while heating at 150°, for 60 minutes. Al-
low the vial to cool for about 45 minutes, and again weigh. If the
weight loss is greater than 10 mg, discard the mixture, and prepare
another. Assay preparation.

Chromatographic system—Use a gas chromatograph equipped
with a thermal conductivity detector. Under typical conditions, the
instrument contains a 1.8-m X 4-mm glass column packed with
20% liquid phase G28 on 100- to 120-mesh support SIC that is
not silanized, the column is maintained at 130°, and helium is used
as the carrier gas. In a suitable system, the resolution, R (see Chro-
matography (621)), between the toluene and isopropyl iodide peaks
is not less than 2.0.

Calibration—Inject about 2 pL of the upper layer of the Sran-
dard preparation into the gas chromatograph, and record the chro-
matogram. Under the conditions described above, the relative re-
tention times of methyl iodide, isopropyl iodide, toluene, and
o-xylene are approximately 1.0, 2.2, 3.6, and 8.0, respectively. Cal-
culate the relative response factor, F,,, of equal weights of toluene
and methyl iodide taken by the formula: )

Qund A

in which Q,,. is the quantity ratio of methyl iodide to toluene in
the Standard preparation, and A,,, is the peak area ratio of methyl
iodide to toluene obtained from the Standard preparation. Simi-
larly, calculate the relative response factor, F,, of equal weights of
toluene and isopropyl iodide taken by the formula:

Qn/ A.rii ”

in'which Q,, is the quantity ratio of isopropyl iodide to toluene in
the Standard preparation, and A,; is the peak area ratio of isopropyl
iodide to toluene obtained from the Standard preparation.

Procedure—Inject about 2 pL of the upper layer of the Assay
preparation into the gas chromatograph, and record the chromato-
gram. Calculate the percentage of methoxy in the Hydroxypropyl
Methylcellulose taken by the formula:

2(31/142)F A, (W/W,),

in which 31/142 is the ratio of the formula weights of methoxy and
methyl iodide, F,, is defined under Calibration, A,,, is the ratio of
the area of the methyl iodide peak to that of the toluene peak ob-
tained from the Assay preparation, W, is the weight, in g, of toluene
in the Internal standard solution, and W, is the weight, in g, of
Hydroxypropyl Methylcellulose taken for the Assay. Similarly, cal-
culate the percentage of hydroxypropoxy in the Hydroxypropyl
Methylcellulose taken by the formula:

2(75/170)F,A,(WIW,),
in which 75/170 is the ratio of the formula weights of hydfoxy-

i
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propoxy and isopropyl iodide, F; is defined under Calibration, A ,;
is the ratio of the area of the isopropyl iodide peak to that of the
toluene peak obtained from the Assay preparation, W, is the weight,
in g, of toluene in the Internal standard solution, and W, is the
weight, in g, of Hydroxypropyl Methylcellulose taken for the Assay.

Hydroxypropyl Methylcellulose
Ophthalmic Solution

» Hydroxypropyl Methylcellulose Ophthalmic Solu-
tion is a sterile solution of Hydroxypropyl Methylcel-
lulose. It contains not less than 85.0 percent and not
more than 115.0 percent of the labeled amount of Hy-
droxypropyl Methylcellulose. It may contain suitable
antimicrobial, buffering, and stabilizing agents.

Packaging and storage—Preserve in tight containers.

USP Reference standards (11)—USP Hydroxypropyl Methylcel-
lulose RS.

Identification—

A: It responds to Identification test C under Hydroxypropyl
Methylcellulose .

B: Heat 5 mL of Ophthalmic Solution in a test tube over a low
flame: the warm solution turns cloudy but clears upon chilling.

Sterility—It meets the requirements under Sterility Tests (71).
pH (791): between 6.0 and 7.8.

Assay—

Standard preparation—Dissolve a suitable quantity of USP Hy-
droxypropyl Methylcellulose RS, accurately weighed, in water, and
dilute quantitatively with water to obtain a solution having a known
concentration of about 100 pg per mL.

Assay preparation—Dilute quantitatively an accurately measured
volume of Ophthalmic Solution with water to obtain a solution hav-
ing an equivalent concentration of approximately 100 g of hy-
droxypropyl methylcellulose per mL.

Procedure—Pipet 2 mL each of the Standard preparation, the
Assay preparation, and water to provide a blank, into separate,
glass-stoppered test tubes. To each tube add 5.0 mL of diphe-
nylamine solution (prepared by dissolving 3.75 g of colorless di-
phenylamine crystals in 150 mL of glacial acetic acid and diluting
the solution with 90 mL of hydrochloric acid), mix, and immedi-
ately insert the tubes into an oil bath at 105° to 110° for 30 minutes,
the temperature being kept uniform within 0.1° during heating. Re-
move the tubes, and place them in an ice-water bath for 10 minutes
or until thoroughly cool. Concomitantly determine, at room tem-
perature, the absorbances of the solutions from the Standard prep-
aration and the Assay preparation at 635 nm, with a suitable spec-
trophotometer, using the water solution as the blank. Calculate the
quantity, in mg, of hydroxypropyl methylcellulose in each mL of
the Ophthalmic Solution taken by the formula:

0.001C(d/V)(AJAs),

in which C is the concentration, in pg per mL, of USP Hy-
droxypropyl Methylcellulose RS in the Standard solution, d is the
dilution fold of V used to obtain the Assay preparation, V is the
volume, in mL, of Ophthalmic Solution taken, and A, and A; are
the absorbances of the solutions from the Assay preparation and
the Standard preparation, respectively.

Hydroxyurea

CHN,0,  76.05
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Urea, hydroxy-.
Hydroxyurea [127-07-1).

» Hydroxyurea contains not less than 97.0 percent and
not more than 103.0 percent of CH,N,O,, calculated on
the dried basis.

Packaging and storage—Preserve in tight containers, in a dry
atmosphere.

USP Reference standards (11)—USP Hydroxyurea RS.
Identification, Infrared Absorption (197K).

Loss on drying (731)—Dry it in vacuum at 60° for 3 hours: it
loses not more than 1.0% of its weight.

Residue on ignition (281): not more than 0.50%.

Heavy metals (231): not more than 0.003%.

Urea and related compounds—

Developing solvent—Shake equal volumes of isobutyl alcohol
and water in a separator and allow the layers to separate. Use the
upper layer as the Mobile phase and the lower layer as the Station-
ary phase.

p-Dimethylaminobenzaldehyde solution, 1%—Dissolve 1.0 g of
p-dimethylaminobenzaldehyde in 50 mL of alcohol, add 2 mL of
hydrochloric acid, and dilute with alcohol to 100.0 mL.

pH 6.5 buffer solution—Mix 700 mL of 0.2 M dibasic sodium
phosphate and 300 mL of 0.1 M citric acid.

Standard preparation—Prepare a solution of urea in water, con-
taining 0.1 mg per mL.

Test preparation—Dissolve 10.0 mg of Hydroxyurea in 1.0 mL
of water.

Procedure—Treat a suitable chromatographic paper strip (What-
man No. 1 or equivalent) by dipping it in pH 6.5 buffer solution.
Dry the paper strip, and apply 100 wL of the Test preparation and
50 uL of the Standard preparation. Place the strip in a chroma-
tographic chamber for descending chromatography containing the
Stationary phase in the bottom of the chamber and the Mobile
phase in the trough. Develop for 24 hours, remove the strip from
the chamber, air-dry, and develop again for 24 hours. Remove the
strip, air-dry, spray with p-Dimethylaminobenzaldehyde solution,
1%, and heat at 90° for 1 to 2 minutes. Not more than two spots,
other than the major component, are present in the Test preparation,
and their intensities are not greater than the intensity of the spot
from the Standard preparation (0.5% of each impurity). The R,
values relative to hydroxyurea, the principal spot, are 0.65 and 1.26
(urea).

Organic volatile impurities, Method [ (467): meets the require-
ments.
Assay—

Mobile phase—Use degassed water.

Internal standard solution—Dissolve uracil in water to obtain a
solution having a concentration of about 0.12 mg per mL.

Standard preparation—Transfer about 50 mg of USP Hydrox-
yurea RS, accurately weighed, to a 50-mL volumetric flask, add 10
mL of Internal standard solution, dilute with water to volume, and
mix.

Resolution solution—Dissolve suitable quantities of USP Hy-
droxyurea RS and hydroxylamine hydrochloride in water to obtain
a solution containing about 1 mg and 4 mg per mL, respectively.

Assay preparation—Transfer about 50 mg of Hydroxyurea, ac-
curately weighed, to a 50-mL volumetric flask, add 10 mL of In-
ternal standard solution, dilute with water to volume, and mix.

Chromatographic system (see Chromatography (621))—The lig- .

uid chromatograph is equipped with a 214-nm detector and a 4.6-
mm X 25-cm column that contains 5-pm packing L1. The flow
rate is about 0.5 mL per minute. Chromatograph the Resolution
solution, and record the peak responses as directed under Proce-
dure: the resolution, R, between the hydroxylamine and hydrox-
yurea peaks is not less than 1.0. Chromatograph the Standard prep-
aration, and record the peak responses as directed under Procedure:
the relative standard deviation for replicate injections is not more
than 2.0%.

Procedure—Separately inject equal volumes (about 20 pL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. The relative retention times are about 0.5 for
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hydroxyurea and 1.0 for uracil. Calculate the quantity, in mg, of
CH,N,0, in the portion of Hydroxyurea taken by the formula:

50C(RJRy),

in which C is the concentration, in mg per mL, of USP Hydroxyurea
RS in the Standard preparation, and R, and R are the response
ratios of the hydroxyurea peak to the internal standard peak ob-
tained from the Assay preparation and the Standard preparation,
respectively.

Hydroxyurea Capsules

» Hydroxyurea Capsules contain not less than 90.0
percent and not more than 110.0 percent of the labeled
amount of CH,N,O,.

Packaging and storage—Preserve in tight containers, in a dry
atmosphere.

USP Reference standards (11)—USP Hydroxyurea RS.
Identification—Transfer a portion of the Capsule contents, equiv-
alent to about 30'mg of hydroxyurea, to a suitable centrifuge tube,
and add 10 mL of anhydrous methanol. Mix, and centrifuge for 3
minutes. Transfer 1.0 mL of the clear supernatant liquid to a mortar
containing 500 mg of potassium bromide, triturate to a homoge-
neous blend, dry in a vacuum desiccator at 60° for 3 hours, and
prepare a suitable disk: the infrared absorption spectrum exhibits
maxima only at the same wavelengths as that of a similar prepa-
ration of USP Hydroxyurea RS.

Dissolution (711)—

Medium: water; 500 mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Procedure—Determine the amount of CH,N,O, dissolved, em-
ploying the procedure set forth in the Assay, making any necessary
modifications.

Tolerances—Not less than 80% (Q) of the labeled amount of
CH,N,0, is dissolved in 30 minutes.

Uniformity of dosage units (905): meet the requirements.

Assay—

Mobile phase, Internal standard solution, Standard preparation,
Resolution solution, and Chromatographic system—Prepare as di-
rected in the Assay under Hydroxyurea.

Assay preparation—Remove, as completely as possible, the con-
tents of not less than 20 Capsules, weigh, and place in a glass
mortar. Grind to a fine powder, and transfer an accurately weighed
portion of the powder, equivalent to about 2000 mg of hydroxyurea,
to a 1000-mL volumetric flask. Add about 900 mL of water, son-
icate for 5 minutes, stir with the aid of a magnetic stirrer for 30
minutes, dilute with water to volume, mix, and sonicate for an ad-
ditional 5 minutes. Filter a portion of the resulting solution, dis-
carding the first 10 mL of the filtrate. Transfer 25.0 mL of the clear
filtrate to a 50-mL volumetric flask, add 10 mL of Internal standard
solution, dilute with water to volume, and mix.

Procedure—Proceed as directed for Procedure in the Assay un-
der Hydroxyurea. Calculate the quantity, in mg, of CH,N,O, in the
portion of Capsules taken by the formula:

2000C(R/Ry),

in which C is the concentration, in mg per mL, of USP Hydroxyurea
RS in the Standard preparation, and R, and R are the response
ratios of the hydroxyurea peak to the internal standard peak ob-
tained from the Assay preparation and the Standard preparation,
respectively.
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Hydroxyzine Hydrochloride

O e 2HCI
)
cl O K/N\/\o/\/c’H

C,,H,,CIN,0,-2HCI 447.83

Ethanol, 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-piperazinyl]-
_ethoxy]-, dihydrochloride, (*)-.

(#)-2-[2-[4-(p-Chloro-a-phenylbenzyl)-1-pipera-
zinyl]ethoxy]ethanol dihydrochloride [2192-20-3].

» Hydroxyzine Hydrochloride, contains not less than
98.0 percent and not more than 100.5 percent of
C,,H,,CIN,0,-2HCI, calculated on the dried basis.

Packaging and storage—Preserve in tight containers.

USP Reference standards (11)—USP Hydroxyzine Hydrochlonde
RS. USP p-Chlorobenzhydrylpiperazine RS.

Identification—

A: Infrared Absorption (197K).

B: Ultraviolet Absorption (197U)—

Solution: 10 g per mL.

Medium: alcohol. Absorptivities at 230 nm, calculated on the
dried basis, do not differ by more than 3.0%.

C: To 10 mL of a solution (1 in 400) add 2 drops of nitric acid
and 1 mL of silver nitrate TS: a curdy, white precipitate, insoluble
in 2 N nitric acid, but soluble in 6 N ammonium hydroxide, sepa-
rates (presence of chloride). _

Loss on drying (731)—Dry it in vacuum at 75° for 3 hours: it loses
not more than 5.0% of its weight.

Residue on ignition (281): not more than 0.5%.

Heavy metals, Method II (231): 0.002%.

Chromatographic purity—

Mobile phase—Prepare a filtered and degassed mixture of ace-
tonitrile and 0.12 N sulfuric acid (90: 10). Make adjustments if nec-
essary (see System Suitability under Chromatography (621)).

Standard preparation—Dissolve an accurately weighed quantity
of USP Hydroxyzine Hydrochloride RS quantitatively in Mobile
phase to obtain a solution having a known concentration of about
1.8 pg per mL.

Resolution solution—Dissolve suitable quantities of USP Hydro-
xyzine Hydrochloride RS and USP p-Chlorobenzhydrylpiperazine
RS in Mobile phase to obtain a solution containing 3.6 pg of each
per mL.

Test preparation—Transfer an accurately weighed quantity of
Hydroxyzine Hydrochloride to a suitable volumetric flask, dissolve
in and dilute with Mobile phase to volume to obtain a solution
containing a known concentration of about 0.6 mg of specimen per
mL, and mix.

Chromatographic system (see Chromatography (621))—The lig-
uid chromatograph is equipped with a 230-nm detector, and two
series-coupled 3-mm’ X- 10-cm columns that contain packing L3.
The flow rate is about 0.4 mL per minute. Chromatograph the Res-
olution solution and the Standard preparation, and record the peak
responses as directed under Procedure: the resolution, R, between
the p-chlorobenzhydrylpiperazine and hydroxyzine peaks is not less
than 1.2, and the relative standard deviation for replicate injections
of the Standard preparation is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20 pL) of
the Standard preparation and the Test preparation into the chro-
matograph, record the chromatograms for a total time of not less
than 1.8 times the retention time of the hydroxyzine peak, and mea-
sure the response for each peak, except for the main hydroxyzine
peak in the chromatogram obtained from the Test preparation. Cal-
culate the apparent percentage of each impurity in the specimen
taken by the formula:

0.1(Cs/ C)(ry/ ry),

in which C; is the concentration, in pg per mL, of USP Hydroxy-
zine Hydrochloride RS in the Standard preparation, C,, is the con-
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centration, in mg per mL, of specimen in the Test preparation, ry
is the peak response of a given impurity in the chromatogram ob-
tained from the Test preparation, and r is the peak response of
hydroxyzine in the chromatogram obtained from the Standard prep-
aration: not more than 0.3% of any impurity is found, and the sum
of all impurities found is not greater than 1.5%.
Orgamc volatile impurities, Method [ (467):
requirements.

Assay—Dissolve about 80 mg of Hydroxyzme Hydroch]onde ac-
curately weighed, in 50 mL of a mixture of acetic anhydride and
glacial acetic acid (7:3), and titrate with 0.1 N perchloric acid VS,
determining the endpoint potentiometrically, using a glass electrode
and a silver—silver chloride electrode containing saturated lithium
perchlorate and saturated silver chloride in glacial acetic acid (see
Titrimetry (541)). Perform a blank determination, and make any
necessary correction. Each mL of 0.1 N perchloric acid is equivalent
to 22.39 mg of C,,H,,CIN,O,-2HCI.

meets the

Hydroxyzine Hydrochloride Injection

» Hydroxyzine Hydrochloride Injection is a sterile so-
lution of Hydroxyzine Hydrochloride in Water for In-
jection. It contains not less than 90.0 percent and not
more than 110.0 percent of the labeled amount of
C,,H,,CIN,O,-2HCL

Packaging and storage—Preserve in single-dose or in multiple-
dose containers, protected from light.

USP Reference standards (11)—USP Hydroxyzine Hydrochloride
RS. USP Endotoxin RS.

Identification—Dilute a volume of Injection with 0.1 N hydro-
chloric acid to obtain a solution having a concentration of about 20
pg of hydroxyzine hydrochloride per mL: the ultraviolet absorption
spectrum of this solution exhibits maxima and minima at the same
wavelengths as that of a 1 in 50,000 solution of USP Hydroxyzine
Hydrochloride RS in 0.1 N hydrochloric acid, concomitantly
measured. .

Bacterial endotoxins (85)—It contains not more than 3.6 USP
Endotoxin Units per mg of hydroxyzine hydrochloride.

pH (791): between 3.5 and 6.0.
Other requirements—It meets the requirements under Injections

(1.
Assay and limit of 4-chlorobenzophenone—

Mobile phase—Adjust about 1000 mL of Buffer No. 1 (see Phos-
phate Buffers and Other Solutions in the section, Media and Dil-
uents, under Antibiotics—Microbial Assays (81)) with 10 N
potassium hydroxide to a pH of 6.6. To about 35 volumes of this
solution add about 65 volumes of methanol, mix, and degas. Make
adjustments if necessary (see System Suitability under Chromatog-
raphy (621)).

Standard preparation—Dissolve accurately weighed quantities of
USP Hydroxyzine Hydrochloride RS and 4-chlorobenzophenone in
Mobile phase, and dilute quantitatively with Mobile phase to obtain
a solution having known concentrations of about 250 wg of USP
Hydroxyzine Hydrochloride RS and 0.5 pg of 4-chlorobenzophen-
one per mL. Protect this solution from light.

Assay preparation—Transfer an accurately measured volume of
Injection, equivalent to about 125 mg of hydroxyzine hydrochlo-
ride, to a 50-mL volumetric flask, dilute with Mobile phase to vol-
ume, and mix. Pipet 10 mL of this solution into a 100-mL volu-
metric flask, dilute with Mobile phase to volume, and mix. Protect
this solution from light.

Chromatographic system (see Chromatography (621))—The lig-
uid chromatograph is equlpped with a 254-nm detector and a 4-mm
X 30-cm column that contains packing L1. The flow rate is about
2 mL per minute. Chromatograph the Standard preparation, and
record the peak responses as directed under Procedure: the tailing
factors for the 4-chlorobenzophenone and hydroxyzine peaks are
not more than 2.5, the resolution, R, between the 4-chlorobenzo-
phenone and hydroxyzine peaks is not less than 2.0, and the relative
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standard deviation for replicate injections of the Standard prepa-
ration is not more than 2.0%. The relative retention times are about
0.75 for 4-chlorobenzophenone and 1.0 for hydroxyzine.

Procedure—Separately inject equal volumes (about 20 pL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of hydroxyzine
hydrochloride (C,,H,,CIN,0,-HCl) in each mL of the Injection
taken by the formula:

0.5(C/V)(r/rs),

in which C is the concentration, in p.g per mL, of USP Hydroxyzine
Hydrochloride RS in the Standard preparatjon, V is the volume, in
mL, of Injection taken, and r, and r¢ are the hydroxyzine peak
responses obtained from the Assay preparation and the Standard
preparation, respectively. The ratio of the response of the 4-chlo-
robenzophenone peak to that of the hydroxyzine peak obtained from
the Assay preparation does not exceed the corresponding ratio of
peak responses obtained from the Standard preparation (0.2%).

Hydroxyzine Hydrochloride Syrup

» Hydroxyzine Hydrochloride Syrup contains not less
than 90.0 percent and not more than 110.0 percent of
the labeled amount of C,,H,,CIN,O,-2HCI.

Packaging and storage—Preserve in tight, light-resistant containers.

USP Reference standards (11)—USP Hydroxyzine Hydrochloride
RS.

Identification—Dilute a volume of Syrup, equivalent to about 20
mg of hydroxyzine hydrochloride, with 50 mL of methanol, and
mix. Apply 100 pL of this solution and 100 pL of a solution in
the same medium containing about 350 pg of USP Hydroxyzine
Hydrochloride RS per mL to a suitable thin-layer chromatographic
plate (see Chromatography (621)), coated with a 0.25-mm layer of
chromatographic silica gel and dried in air for 30 minutes followed
by drying in vacuum at 140° for 30 minutes. Allow the spots to
dry, and develop the chromatogram in a solvent system consisting
of a mixture of toluene, alcohol, and ammonium hydroxide (150:
95:1) until the solvent front has moved about three-fourths of the
- length of the plate. Remove the plate from the developing chamber,
mark the solvent front, and allow the solvent to evaporate. Locate
the spots by lightly spraying with potassium iodoplatinate TS: the
R, value of the principal spot obtained from the test solution cor-
responds to that obtained from the Standard solution.

Assay—

Mobile phase and Chromatographic system—Proceed as directed
in the Assay under Hydroxyzine Hydrochloride Tablets.

Standard preparation—Dissolve a suitable quantity of USP Hy-
droxyzine Hydrochloride RS, accurately weighed, in water to obtain
a solution having a known concentration of about 100 pg per mL.

Assay preparation—Transfer an accurately measured volume of
Syrup, equivalent to about 20 mg of hydroxyzine hydrochloride, to
a 200-mL volumetric flask, dilute with water to volume, mix, and
filter a portion through a polytef membrane filter (5-pm or finer
porosity).

Procedure—Proceed as directed for Procedure in the Assay un-
der Hydroxyzine Hydrochloride Tablets. Calculate the quantity, in
;ng, of C,H,,CIN,0,-2HCI in each mL of the Syrup taken by the
ormula:

0.2(CIV)(rJry),

in which C is the concentration, in p.g per mL, of USP Hydroxyzine
Hydrochloride RS in the Standard preparation, V is the volume, in
mL, of Syrup taken, and r, and r; are the peak responses obtained
from the Assay preparation and the Standard preparation,
respectively.
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Hydroxyzine Hydrochloride Tablets

» Hydroxyzine Hydrochloride Tablets contain not less
than 90.0 percent and not more than 110.0 percent of
the labeled amount of C,H,,CIN,O,-2HCI.

Packaging and storage—Preserve in tight containers.

USP Reference standards (11)—USP Hydroxyzine Hydrochloride
RS.

Identification—Triturate a quantity of finely powdered Tablets,
equivalent to about 100 mg of hydroxyzine hydrochloride, with 50
mL of methanol, and filter. Apply 100 nL of this solution and 100
wL of a solution, in the same medium containing 2 mg of USP
Hydroxyzine Hydrochloride RS per mL to a suitable thin-layer
chromatographic plate (see Chromatography (621)) coated with a
0.25-mm layer of chromatographic silica gel and dried in air for 30
minutes followed by drying in vacuum at 140° for 30 minutes.
Proceed as directed in the Identification test under Hydroxyzine Hy-
drochloride Syrup, beginning with ‘‘Allow the spots to dry.”’

Dissolution (711)—

Medium: water; 800 mL.

Apparatus—Proceed as directed for Uncoated Tablets under Dis-
integration (701), beginning with ‘‘Place 1 Tablet in each of the
six tubes of the basket,”” with these exceptions: (a) the disks are
not used; (b) the apparatus is adjusted so that the bottom of the
basket-rack assembly descends to 1.0 = 0.1 cm from the inside
bottom surface of the vessel on the downward stroke; (c) the 10-
mesh, stainless-steel cloth in the basket-rack assembly is replaced
with 40-mesh, stainless-steel cloth; and (d) 40-mesh, stainless-steel
cloth is fitted to the top of the basket-rack assembly if necessary to
prevent any dosage unit from floating out of the tubes of the
assembly.

Time: 45 minutes.

Procedure—Determine the amount of C, H,,CIN,O,-2HCI dis-
solved from ultraviolet absorbances at the wavelength of maximum
absorbance at about 230 nm of filtered portions of the solution
under test, suitably diluted with water, if necessary, in comparison
with a Standard solution having a known concentration of USP
Hydroxyzine Hydrochloride RS in the same medium. Calculate the
amount of C,,H,,CIN,O,-2HCI dissolved per Tablet.

Tolerances—Not less than 75% of the labeled amount of
C,,H,;CIN,0O,-2HCl is dissolved in 45 minutes.

Uniformity of dosage units (905): meet the requirements.
Assay—

Mobile phase—Dissolve 6.8 g of monobasic potassium phos-
phate in 1000 mL of water, add 1000 mL of methanol, and mix.
Filter the solution through a polytef membrane filter (5 pm or finer
porosity), and degas.

Standard preparation—Dissolve a suitable quantity of USP Hy-
droxyzine Hydrochloride RS, accurately weighed, in methanol to
obtain a solution having a known concentration of about 100 pg
per mL.

Assay preparation—Place 20 Tablets in a high-speed blender jar
containing 400.0 mL of methanol, and blend for 5 minutes. The
Tablets are completely disintegrated. Allow to settle, and filter a
portion of the supernatant liquid through a polytef membrane filter
(1 pm or finer porosity). Dilute an accurately measured volume of
the filtrate so obtained quantitatively with methanol to obtain an
Assay preparation having a concentration of about 100 pg of hy-
droxyzine hydrochloride per mL.

Chromatographic system (see Chromatography (621)}—The lig-
uid chromatograph is equipped with a 232-nm detector and a 4.6-
mm X 25-cm column that contains packing L9. The flow rate is
about 2.0 mL per minute. Chromatograph the Standard prepara-
tion, and record the peak responses as directed under Procedure:
the relative standard' deviation is not more than 2.5%.

Procedure—Separately inject equal volumes (about 20 pL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of
C,,H,,CIN,0,-2HCI in each Tablet taken by the formula:

{(LIDY(C)(ryrs),

in which L is the labeled quantity, in mg, of hydroxyzine hydro-
chloride in each Tablet, D is the concentration, in ng per mL, of
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hydroxyzine hydrochloride in the Assay preparation on the basis
of the labeled quantity in each Tablet and the extent of dilution, C
is the concentration in pg per mL, of USP Hydroxyzine Hydro-
chloride RS in the Standard preparation, and r;, and r; are the peak
responses obtained from the Assay preparation and the Standard
preparation, respectively.

Hydroxyzine Pamoate

O .HOOH
c O NK/)‘\/\C,/\/o" O ‘

C,,H,,CIN,0,-C,;H,,0, 763.27

Ethanol, 2-[2-[4-[(4-chlorophenyl)phenylmethyl]-1-piperazinyl]-
ethoxy]-, (%)-, compd. with 4,4’-methylenebis[3-hydroxy-2-
naphthalenecarboxylic acid] (1:1). .

(%)-2-[2-[4-(p-Chloro-a-phenylbenzyl)- 1-pipera-
zinyl]ethoxy]ethanol 4,4’-methylenebis[3-hydroxy-2-na-
phthoate] (1:1) [10246-75-0].

» Hydroxyzine Pamoate contains not less than 97.0
percent and not more than 102.0 percent of C,H,,
CIN,O,-C,;H,(O, calculated on the anhydrous basis.

Packaging and storage—Preserve in tight containers.

USP Reference standards (11)—USP Hydroxyzine Pamoate RS.
USP Hydroxyzine Hydrochloride RS. USP Pamoic Acid RS.
Identification—

A: Transfer about 85 mg (equivalent to about 50 mg of hydro-
xyzine hydrochloride) to a separator containing 25 mL of 1 N so-
dium hydroxide, and extract with three 20-mL portions of
chloroform. Evaporate the combined chloroform extracts on a
steam bath with the aid of a current of air to dryness, and dissolve
the residue in 0.1 N hydrochloric acid to make 100 mL. Dilute a
1-mL portion of this solution with 0.1 N hydrochloric acid to 50
mL: the ultraviolet absorption spectrum of the solution so obtained
exhibits maxima and minima at the same wavelengths as that of a
1 in 100,000 solution of USP Hydroxyzine Hydrochloride RS in
0.1 N hydrochloric acid, concomitantly measured.

B: Prepare a solution of it in a mixture of equal volumes of
0.1 N sodium hydroxide and acetone containing 2 mg per mL. Ap-
ply 10 pL of this solution and 10 pL of a solution of USP Hydro-
xyzine Pamoate RS in the same medium, having a concentration of
2 mg per mL to a suitable thin-layer chromatographic plate (see
Chromatography (621)) coated with a 0.50-mm layer of chroma-
tographic silica gel. Allow the spots to dry, and develop the chro-
matogram -in 0.1 N hydrochloric acid until the solvent front has
moved about three-fourths of the length of the plate. Remove the
plate from the developing' chamber, mark the solvent front, and
locate the spots on the plate by viewing under long-wavelength
ultraviolet light: the R, value of the principal spot, representing the
pamoate moiety, obtained from the test solution corresponds to that
obtained from the Standard solution. Spray the plate lightly with
potassium ijodoplatinate TS: the R, value of the principal spot, rep-
resenting the hydroxyzine moiety, obtained from the test solution
corresponds to that obtained from the Standard solution.

Water, Method I (921); not more than 5.0%.

Residue on ignition (281): not more than 0.5%.

Heavy metals, Method II (231): 0.005%.

Organic volatile. impurities, Method V (467); meets the
requirements. : )

Solvent—Use dimethyl sulfoxide as the solvent.

Pamoic acid content—Dissolve an accurately weighed quantity of
USP Pamoic Acid RS in dimethylformamide to obtain a solution
having a known concentration of about 0.45 mg per mL. Transfer
2.0 mL of the resulting solution to a 50-mL volumetric flask, dilute

USP 24

with Mobile phase, prepared as directed in the Assay, to volume,
and mix. Filter through a membrane filter of 0.5 wm or finer po-
rosity to obtain the Standard preparation. Chromatograph this
Standard prepdration as directed in'the Assay. From the chro-
matogram of the Assay preparation obtained in the Assay, calculate
the quantity, in mg, of pamoic acid (C,;H,O,) in the portion of
Hydroxyzine Pamoate taken by the formula:

2500C(r/ry),

in which C is the concentration, in mg per mL, of USP Pamoic
Acid RS in the Standard preparation, and r, and rs are the pamoic
acid peak responses obtained from the Assay preparation and the
Standard preparation, respectively: the content of pamoic acid is
between 49.4% and 51.9%, calculated on the anhydrous basis.
Assay—

Mobile phase—Dissolve 8.65 g of sodium 1-octanesulfonate in
about 1000 mL of water in a 2000-mL - volumetric flask, add 4.0
mL of phosphoric acid, dilute with water to volume, mix, and filter
through a membrane filter of 0.5 wm or finer porosity. Prepare a
suitable mixture of this solution and acetonitrile (45:55), making
any adjustments if necessary (see System Suitability under Chro-
matography (621)).

Standard preparation—Dissolve an accurately weighed quantity
of USP Hydroxyzine Hydrochloride RS in dimethylformamide to
obtain a solution having a known concentration of about 1 mg per
mL. Transfer 2.0 mL of the resulting solution to a 100-mL volu-
metric flask, dilute with Mobile phase to volume, mix, and filter
through a membrane filter of 0.5 wm or finer porosity.

Assay preparation—Transfer about 90 mg of Hydroxyzine Pam-
oate, accurately weighed, to a 50-mL volumetric flask, dissolve in
dimethylformamide, dilute with dimethylformamide to volume, and
mix. Transfer 2.0 mL of the resulting solution to a 100-mL volu-
metric flask, dilute with Mobile phase to volume, mix, and filter
through a membrane filter of 0.5 wm or finer porosity, discarding
the first 5 mL of the filtrate.

Chromatographic system (see Chromatography (621))—The lig-
uid chromatograph is equipped with a 230-nm detector and a 3.9-
mm X 30-cm column that contains packing L1. The flow rate is
about 1.5 mL per minute. Chromatograph the Standard prepara-
tion, and record the peak responses as directed under Procedure:
the column efficiency, calculated from the analyte peak, is not less
than 2000 theoretical plates, and the relative standard deviation for
replicate injections is not more than 2%. Chromatograph the Assay
preparation, and record the peak responses as directed under Pro-
cedure: the resolution, R, between hydroxyzine and pamoic acid is
not less than 1.5. :

Procedure—Separately inject equal volumes (about 50 pL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. The relative retention times are about 0.5 for
hydroxyzine and 1.0 for pamoic acid. Calculate the quantity, in
mg, of C,,H;,CIN,0O,-C,;H,,O, in the portion of Hydroxyzine Pam-
oate taken by the formula:

2500(763.29/447.83)C(r/ry),

in which 763.29 and 447.83 are the molecular weights of hydro-
xyzine pamoate and hydroxyzine hydrochloride, respectively, C is
the concentration, in mg per mL, of USP Hydroxyzine Hydrochlo-
ride RS in the Standard preparation, and ry, and r; are the hydro-
xyzine peak responses obtained from the Assay preparation and the
Standard preparation, respectively.

Hydroxyzine Pamoate Capsules

» Hydroxyzine Pamoate Capsules contain hydroxyzine
pamoate (C, H,,CIN,O,-C,;H,,O,) equivalent to not
less than 90.0 percent and not more than 110.0 percent
of the labeled amount of hydroxyzine hydrochloride
(C,H,,CIN,0O,-2HCI).

Packaging and storage—Preserve in well-closed containers.



