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oric acid to 25 mL, and proceed as directed under /dentification—

anic Nitrogenous Bases (181), using sodium carbonate TS in
place of 1N sodium hydroxide, beginning with “Transfer the liquid
oa separator”’: the Ophthalmic Solution meets the requirements of

e test.

sterility (71): meets the requirements.
pH (791): between 4.2 and 6.0.
Assay—Transfer an accurately measured volume of Ophthalmic
golution, equivalent to about 100 mg of hydroxyamphetamine

robromide, to a 125-mL separator. Wash the solution with 15 mL
of chloroform, and discard the washing. Rinse the stopper and the
mouth of the separator with a few drops of water. Add 1.05g 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
geetic anhydride directly into the contents of the separator.
Immediately insert the stopper in the separator, and shake vigorously
until the evolution of carbon dioxide has ceased (7 to 10 minutes),
releasing the pressure as necessary through the stopcock. Allow to
stand for 5 minutes, and extract the solution with five 10-mL portions
of chloroform, filtering each extract through a pledget of cotton,
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, muitiplied by 0.9866,
represents the weight of C;H,;NO - HBr in the volume of Ophthalmic
Solution taken.

Hydroxychloroquine Sulfate

(=
S
il/ "
AN\ ®  H,S0,
SANE G-
N Hy OH

CH,CIN,0-H,SO, 433.95

Ethanol, 2-[[4-[(7-chloro-4-quinolinyl)amino]pentyl]ethyl]amino-,
(£)-, sulfate (1:1) (salt).

(+)-2-[[4-[(7-Chloro-4-quinolyl)amino]pentyljethylaminojethanol
sulfate (1:1) (salt) [747-36-4].

» Hydroxychloroquine Sulfate contains not less than
98.0 percent and not more than 102.0 percent of
CisHxCIN;0 - H,SO4, calculated on the dried basis.

P“k?ging and storage—Preserve in well-closed, light-resistant
containers.

ggl’ Reference standards (11)—USP Hydroxychloroquine Sulfate

Identification—

A:  Ultraviolet Absorption (197U)—

Solution: 10 ug per mL.

Medium:  dilute hydrochloric acid (1 in 100).

B: Infrared Absorption (197K).

A solution (1 in 100) responds to the tests for Sulfate (191).

Loss on drying (731)—Dry it at 105° for 2 hours: it loses not more
thélrl.2.0% of its weight.
Ordinary impurities (466)—

Test solution:  10% water in methanol.

Standard solution: 10% water in methanol.
@ llllténi ) a mixture of alcohol, water, and ammonium hydroxide

Visualization: 1.
ggfﬁtlsnic volatile impurities, Method I (467): meets the require-

Assay_Dissolve about 100 mg of Hydroxychloroquine Sulfate,
Curately weighed, in about 5 mL of water, and dilute quantitatively
Stepwise with dilute hydrochloric acid (1 in 100) to obtain a

Official Monographs / Hydroxychloroquine 977

solution containing about 10 ug per mL. Similarly prepare a Standard
solution of USP Hydroxychloroquine Sulfate RS. Concomitantly
determine the absorbances of both solutions in l-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,sH,,CIN,0 - H,SO, in the
portion of Hydroxychloroquine Sulfate taken by the formula:

10C(A4,/ 45),

in which C is the concentration, in pg per mL, of USP
Hydroxychloroquine Sulfate RS in the Standard solution, and 4,
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 hydroxychloroquine sulfate
(C1sH26CIN30 - HaSO,).

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

Identification—

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

B: It meets the requirements under Identification—Organic
Nitrogenous Bases (181).

C: A solution (1 in 100) meets the requirements of the tests for
Sulfate {191).

D: The retention time of the major peak in the chromatogram of
the Assay preparation corresponds to that in the chromatogram of the
Standard preparation, 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 UV 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 concentration
of USP Hydroxychloroquine Sulfate RS in the same medium.

Tolerances—Not less than 70% (Q) of the labeled amount of
CH:,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 mL
of this solution to a 100-mL volumetric flask, dilute with Mobile
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 Solution
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
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Hypromellose |/ Official Monographs

Heavy metals, Method II (231): 0.001%, 1 mL of hydroxylamine
hydrochloride solution (1 in 5) being added to the solution of the
residue.

Organic volatile impurities, Method IV {467):
ments.

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 2.5g of toluene,
accurately 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 securely
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 pL of methyl iodide similarly, again
weigh, and calculate the weight of methyl iodide added, by
difference. Shake, and allow the layers to separate.

Assay preparation—Transfer about 0.065 g of dried Hypromellose,
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 specimen, and pipet 2 mL of
Internal standard into the vial. Cautiously pipet 2 mL of Hydriodic
acid into the mixture, immediately cap the vial tightly, and weigh
accurately. Mix the contents of the vial continuously, while heating at
150° for 60 minutes. Allow 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 (see Chromatography (621))—The gas
chromatograph is equipped with a thermal conductivity detector and a
4-mm x 1.8-m glass column packed with 20% liquid phase G28 on
100- to 120-mesh support S1C that is not silanized. Helium is used as
the carrier gas and the temperature of the column is maintained at
130°. Chromatograph the Standard preparation, and record the peak
responses as directed for Procedure: the relative retention times are
about 1.0, 2.2, 3.6, and 8.0 for methyl iodide, isopropyl iodide,
toluene, and o-xylene, respectively; and the resolution, R, between
toluene and isopropyl iodide is not less than 2.0.

Calibration—Inject about 2 pL of the upper layer of the Standard
preparation into the gas chromatograph, and record the chromato-
gram. Calculate the relative response factor, F,,, of equal weights of
toluene and methyl iodide taken by the formula:

Ou/ Rans

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

O1/Rg,

in which Q, is the quantity ratio of isopropyl iodide to toluene in the
Standard preparation, and Ry, 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 (-OCH,) in the
Hypromellose taken by the formula:

2(31/142)F,, Ry (W;/ W),

in which 31/142 is the ratio of the formula weights of methoxy and
methyl iodide; F,, is defined under Calibration; Ry, is the ratio of the
area of the methyl 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
Hypromellose taken for the Assay. Similarly, calculate the percentage

meets the require-

usp 3 bop 28

of hydroxypropoxy (-OCH,CHOHCH;) in the Hypromellose 1,
by the formula: ’ ’ . " Sl llprofen
2(75/ YI0)F, Ry, (W1/ W), : 3

in which 75/170 is the ratio of the formula weights of hydry!
xypropoxy and isopropyl iodide; F; is defined under Calibratioy. pi
is the ratio of the area of the isopropyl iodide peak to that of gy
toluene peak obtained from the Assay preparation; Wy is the weiol
in g, of toluene in the Internal standard solution; and W, i the.
weight, in g, of Hypromellose taken for the Assay. i
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» Hypromellose Ophthalmic Solution is a sterile solutig :
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B: Heat 5 mL of Ophthalmic Solution in a test tube over a I
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Standard preparation—Dissolve a suitable quantity of US
Hydroxypropyl Methylcellulose RS, accurately weighed, in %
and dilute quantitatively with water to obtain a solution having
known concentration of about 100 pg per mL.

Assay preparation—Dilute an accurately measured volume:
Ophthalmic Solution quantitatively with water to obtain a solu
having an equivalent concentration of about 100 pg of hyprome

mL A

l)erProcedure—Pipet 2 mL each of the Standard preparation,
Assay preparation, and water to provide a blank, into separate, g4
stoppered test tubes. To each tube add 5.0 mL of dipheny!
solution (prepared by dissolving 3.75 g of colorless diphenyienf
crystals in 150 mL of glacial acetic acid and diluting the solution
90 mL of hydrochloric acid), mix, and immediately insert the B3

into an oil bath at 105° to 110° for 30 minutes, the temperature b4 Somatograph a series |
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itantly determine the absorbances of the solutions from the Stand®
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in each mL of the Ophthalmic Solution taken by the formula: -

0.001C(d/ V)(Ay/ Ag), i

in which C is the concentration, in g per mL, of USP HydroxyPrhg
Methylcellulose RS in the Standard preparation; V is the vOIU” =&
mL, of Ophthalmic Solution taken; d is the dilution fold of V
obtain the Assay preparation; and A, and 4; are the abso!
the solutions from the Assay preparation and the Stands
preparation, respectively.
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gkaging and storage—Preserve in tight, light-resistant containers.
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Standard preparation—Transfer about 25 mg of USP Idoxuridine
RS, accurately weighed, to a 50-mL volumetric flask, add methanol
to volume, and mix. Dilute 5.0 mL of this solution with a mixture of 1
volume of butyl alcohol and 5 volumes of chloroform to 100.0 mL,
and mix.

Assay preparation—Mix 4 g of chromatographic siliceous earth
with 2 mL of 0.1N hydrochloric acid in a glass mortar until the
mixture is fluffy. Add a quantity of Ophthalmic Ointment, equivalent
to about 5 mg of idoxuridine and accurately weighed, to the mixture,
and mix.

Procedure—Transfer the Assay preparation to the prepared
Chromatographic column. Transfer 2 g of chromatographic siliceous
earth and 2 mL of 0.1 N hydrochloric acid to the glass mortar, and mix
until fluffy, using this material to rinse the mortar and pick up any
remaining Ophthalmic Ointment. Transfer about half of this mixture
to the tube, and tamp gently until the column appears uniform.
Transfer the remaining portion to the Chromatographic column, and
tamp as before. Wipe the walls of the mortar with a small pledget of
glass wool, and insert the pledget in the top of the column. Pass 50
mL of chloroform through the column at a flow rate of approximately
1 mL per minute, and discard the chloroform. Elute with about 200
mL of a mixture of 1 volume of butyl alcohol and 5 volumes of
chloroform at the same flow rate, discarding the first 20 mL of the
eluate. Collect the remainder of the eluate in a 200-mL volumetric
flask, dilute with the eluting solvent to volume, and mix.
Concomitantly determine the absorbances of this solution and the
Standard preparation in 1-cm cells at 320 nm and at the wavelength
of maximum absorbance at about 283 nm, with a suitable
spectrophotometer, using a mixture of butyl alcohol and chloroform
as the blank. Calculate the quantity, in mg, of C;H,,IN,Os in the
Ophthalmic Ointment taken by the formula:

0‘2C(AZBJ = AJIO)U/(AZH - AJZO)S’

in which C is the concentration, in pg per mL, of USP Idoxuridine RS
in the Standard preparation; and the parenthetic expressions are the
differences in the absorbances of the two solutions at the wavelengths
indicated by the subscripts, for the solution from the Ophthalmic
Ointment (U) and the Standard preparation (S), respectively.

Idoxuridine Ophthalmic Solution

» Idoxuridine Ophthalmic Solution is a sterile, aqueous
solution of Idoxuridine. It contains not less than 0.09
percent and not more than 0.11 percent of CoH,;IN,0Os. It
may contain suitable buffers, stabilizers, and antimicro-
bial agents.

Packaging and storage—Preserve in tight, light-resistant containers
in a cold place.
USP Reference standards (11)}—USP Idoxuridine RS.
Identification—The UV absorption spectrum of the solution
employed for measurement of absorbance in the Assay exhibits
maxima and minima at the same wavelengths as that of the Standard
preparation prepared for the Assay.
Sterility(71):  meets the requirements.
pH (791): between 4.5 and 7.0.
Assay—
Chromatographic column and Standard preparation—DPrepare as
directed in the Assay under Idoxuridine Ophthalmic Ointment.
Assay preparation—Mix an accurately measured volume of
Ophthalmic Solution, equivalent to about 5 mg of idoxuridine, with
3 g of chromatographic siliceous earth in a glass mortar until the
mixture is fluffy.
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Procedure—Proceed as directed for Procedure in the Assay under
Idoxuridine Ophthalmic Ointment, omitting the treatment of the
column with 50 mL of chloroform. Calculate the quantity, in mg, of
ggH,,IiNQO, in each mL of the Ophthalmic Solution taken by the
ormula:

0.2C(A2gs — Asno)y/ V(A — As)ss

in which C is the concentration, in pug per mL, of USP Idoxuridine RS
in the Standard preparation; V is the volume, in mL, of Ophthalmic
Solution taken; and the parenthetic expressions are the differences in
the absorbances of the two solutions at the wavelengths indicated by
the subscripts, for the Solution (U) and the Standard preparation (S),
respectively.

Ifosfamide

oK
(/\T, e
N\./\m

CH;;CLLN,O.P 261.09

2H-1,3,2-Oxazaphosphorin-2-amine,N,3-bis(2-chloroethyl)tetrahy-
dro-, 2-oxide.

3-(2-Chloroethyt)-[(2-chloroethyl)amino]tetrahydro-2H-1,3,2-0xaza-
phosphorine 2-oxide [3778-73-2].

» Ifosfamide contains not less than 98.0 percent and not
more than 102.0 percent of C;H;sCL,N,O,P.

Caution—Great care should be taken in handling
Ifosfamide, as it is a potent cytotoxic agent and
suspected carcinogen.

Packaging and storage—Preserve in tight containers at a temper-
ature not exceeding 25°.

Labeling—Where it is intended for use in preparing injectable
dosage forms, the label states that it is sterile or must be subjected to
further processing during the preparation of injectable dosage forms.
US; R;ference standards (11)—USP Endotoxin RS. USP Ifosfa-
mide RS.

Identification—

A:  Infrared Absorption (197K).

B: The retention time of the major peak in the chromatogram of
the Assay preparation corresponds to that of the Standard
preparation, both relative to the internal standard, as obtained in
the Assay.
pH (791): between 4.0 and 7.0 in a solution (I in 10).

Water, Method I (921): not more than 0.3%.
Heavy metals, Method I (231): not more than 0.002%.
Ionic chloride—

Standard sodium chloride solution—Transfer about 118.7 mg of
sodium chloride, accurately weighed, to a 200-mL volumetric flask,
dissolve in and dilute with water to volume, and mix. This solution
contains 360 ppm of ionic chloride.

Procedure—Pipet 10 mL of Standard sodium chloride solution
into a beaker, and add 90 mL of water and 10 mL of acetic acid.
Titrate with 0.01N silver nitrate VS (prepared fresh daily),
determining the endpoint potentiometrically using silver and silver-
silver chloride electrodes. Record the volume, V), of 0.01N silver
nitrate VS consumed. Transfer about 2.0 g of Ifosfamide, accurately
weighed, into 2 beaker, and add 90 mL of water and 10 mL of acetic
acid. Pipet 10 mL of Standard sodium chloride solution into the
beaker, and stir, if necessary, until solution is complete. Titrate with
0.01 N silver nitrate VS as directed above, and record the volume, V5,
of 0.01N silver nitrate VS consumed. Calculate the difference in
volume, ¥, of 0.01 N silver nitrate VS consumed between the two
determinations by subtracting ¥, from V,: a difference of not more
thz;n 1.0 mL corresponding to not more than 0.018% of ionic chioride
is found.

USP 3 USP 28

Chloroform-insoluble phosphorus— .
Ammonium molybdate solution—[NOTE—Prepare fresh on the i
of use.] Dissolve 25 g of ammonium molybdate in 300 mL of Water
(Solution A). Cautiously add 75 mL of sulfuric acid to 100 m[ of
water, cool to room temperature, and dilute with water to 20,0
(Solution B). Mix Solution A and Solution B to obtain Ammoniyp

column packed with 10
xide on 80- to 1
maintained at a tempera
o a temperature of ¢
perature of about 14

£ 3 flow rate of about 25

molybdate solution. f1ire—.
Hydroquinone solution—Dissolve 0.5 g of hydroquinone in 100 fest solution a,,sde%,a?g
mL of water, and add one drop of concentrated sulfuric acid. [Norg._. record the chromatogran
When this solution darkens, discard it and prepare fresh.] 2<hloroethylamine hyd
Sodium sulfite solution—Prepare a solution of sodium sulfite jy | chloroethylamine hydr);(
water having a concentration of 200 mg per mL. [NOTE—Prepape S ¢ formula:

fresh at the time of use.]

Phosphorus stock solution—Transfer 0.1824g of monobasie
potassium phosphate, accurately weighed, to a 1000-mL volum
flask, dissolve in and dilute with water to volume, and mix. 4

Phosphorus intermediate solution—Transfer 10.0 mL of Phog
phorus stock solution to a 100-mL volumetric flask, dilute with water
to volume, and mix. Prepare this solution fresh on the day of use. «

Phosphorus standard solution—Transfer 10.0 mL of Phosp
intermediate solution to a 100-mL volumetric flask, dilute wm)@
to volume, and mix.

Test preparation—Transfer | g of Ifosfamide, accurately weig
to a 100-mL volumetric flask, dissolve in 50 mL of water, dilute
water to volume, and mix. Transfer 10.0 mL of this solution t6{!
separatory funnel, and add 5 mL of water. Add 15 mL of chlorofont
shake vigorously for 30 seconds, allow the layers to separate and}

| mwhich Cis the concent
@lon’de in the Sta
ide taken, and r,
mine peaks obtained fron
tespectively: not more th;
ride is found.
Other requirements—}\
berile, it meets the requ
acterial endotoxins und
& btes that Ifosfamide mus
ke preparation of injectat
ir Bacterial endotoxins \

drain, and discard the lower chloroform layer. Repeat this extra NOTE—Ifosfamid
four times, each time with 15 mL of chloroform, discarding nide fresh daily ar
chloroform layer after each extraction. Transfer the aqueous portiog e the Standard p
to a conical flask, wash the separatory funnel with two 5-mL portia { uitaneously.]

k> Mobile phase—Prepare
fod acetonitrile (70 : 30). )
L8litability under Chromat,
Internal standard solutic
Hiccurately weighed, to a 1(
iicohol to dissolve. Dilute
Standard preparation—'
accurately weighed, to
al standard solution,
4ssay preparation—Tr
urately weighed, to a 2;
ernal standard solution,
s Chromatographic systei
:i_”'- chromatograph is e
mm x 30-cm column t
20Ut 1.5 mL per minute. C
&, cord the peak resp
g hmon, R, between ifosf
) ind the relative standar
B0 than 2.0%,
ity edure—Separately in
B rraton wd
aph, e chromat
%" Peaks. Calculate the q
4" 0 of Ifosfamide taken |

of water, and collect all the aqueous washings in the same flask.
3 mL of sulfuric acid, and heat under a hood until white fumes app
Remove the flask from the heat, and with swirling, add 0.6 mL
hydrogen peroxide. Heat until white fumes reappear. If the soluti
not colorless, repeat additions of hydrogen peroxide followed
heating until all color is gone. Cool to room temperature, add 25 o§
of water, and cautiously add 10 mL of ammonium hydroxi§
solution. Cool to room temperature, add 2 drops of phenolphthale}
TS, and then add hydrochloric acid dropwise until all pink color I§
disappeared. Transfer the contents of the flask to a 100-mL flaf§
dilute with water to volume, and mix.

Blank solution—To 3 mL of sulfuric acid in a second conica! fi
adding 0.6 mL of hydrogen peroxide, proceed as directed for the
preparation, beginning with “Heat until white fumes reappear.” ;

Procedure—Transfer 15.0 mL each of the Test preparation, 8
Blank solution, and the Phosphorus standard solution to U
separate 25-mL volumetric flasks. Add 2.5 mL of Ammoni
molybdate solution to each of the flasks, swirl, and allow to stand i
about 30 seconds. To each of the three flasks in order, rapidly add 2
mL each of Hydroquinone solution and Sodium sulfite soif
Dilute the contents of each flask with water to volume, mix, and alk
the flasks to stand for 30 minutes. Concomitantly determint
absorbances of the solutions obtained from the Test preparatiot
the Phosphorus standard solution in 1-cm cells at the wavelen
maximum absorbance at about 730 nm, with a suitable spectoPs
tometer, using the solution obtained from the Blank solution

blank. Calculate the percentage of chloroform-insoluble phospi® 2
in the portion of Ifosfamide taken by the formula: Which C is the concentratic
r Standard preparation
lOO(C/ W)(Au/As), L oy —. Ofthe ifosfamide;

in which C is the concentration, in pg per mL, of phosphorus &g ™ ¢ Assay preparation

Phosphorus standard solution, W is the weight, in mg, of 1fosia’
taken, and A, and 4; are the absorbances from the solutions 0P®
from the Test preparation and the Phosphorus standard so¥
respectively: not more than 0.0415% is found.

Limit of 2-chloroethylamine hydrochloride— i

Standard solution—Dissolve an accurately weighed quantity °3
chloroethylamine hydrochloride in N,N-dimethylacetamlde’
dilute quantitatively, and stepwise if necessary, with the sameé 5 -
to obtain a solution having a known concentration of about 0.02; ;
per mL. -

Test solution—Transfer about 100 mg of Ifosfamide, 39% I
weighed, to a flask, add 10.0 mL of N,N-dimethylacetamic®
shake until dissolved. ) ¥

Chromatographic system—The gas chromatograph is 34“1;
with a flame-ionization detector and contains a 2-mm *

Sfamide for Inj

famide for Injecti
g 't and not more th;
b 10t of C,H,sCL,N,0,
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ide obunolol Hydrochloride Ophthalmic
A tion

o, e KOl i cvobunolol Hydrochloride Ophthalmic Solution

o &ins not less than 90.0 percent and not more than
0 percent of the labeled amount of C;;H;sNO; - HCL.

¥ aging and storage—Preserve in tight containers.
thylethyl)amino}-2-hyd} :neference standards (11)—USP Levobunolo! Hydrochloride
ide, (-)-. )

Sufication—The retention time of the major peak in the
imatogram of the Assay preparation corresponds to that of the
in the chromatogram of the Standard preparation, as
Bned in the Assay.

microbial effectiveness (51):

ropoxy]-3,4-dihydro-1(}
17912-14-7).

[

‘ntains not less than § meets the requirements.

n 10.1 -0 p;rcen ¢ i (71)—It meets the requirements when tested as directed for

the dried basis. y ane Filtration under Test for Sterility of the Product to be
hined.

1191): between 5.5 and 7.5.

well-closed containers,
> Levobunolol Hydrochly

13

o Rubile phase—Dissotve 990 mg of sodium 1-heptanesulfonate in
Binl, of water, add 10 mL of glacial acetic acid and 1100 mL of
mol, mix, pass through a suitable filter having a 1-um or finer
q , and degas. Make adjustments if necessary (see System
& bility under Chromatography (621)).
fndard preparation—Dissolve an accurately weighed quantity of
ELevobunolol Hydrochloride RS in Mobile phase to obtain a
fion having a known concentration of about 0.1 mg per mL.
aay preparation—Dilute an accurately measured volume of

ic Solution quantitatively, and stepwise if necessary, with
¢ phase to obtain a solution containing about 0.1 mg of
inolol hydrochloride per mL.

3

and 211°, within a range

-19° and —20°.
yethanol. i
\ solution (1 in 20).
t 1g of it in vacuum

7ing tube at 110° for 4 hay omatographic system (see Chromatography (621))—The
it i fithromatograph is equipped with a 254-nm detector and a 4-
-e. than 0.1%. g 30-cm column that contains packing L1. The flow rate is

.5 mL per minute. Chromatograph the Standard preparation,
ord the peak responses as directed for Procedure: the column
y determined from the analyte peak is not less than 1000
pical plates; the capacity factor, ¥, for levobunolol is between
B 1.4; the tailing factor for the analyte peak is not more than 2.6;
r;lauve standard deviation for replicate injections is not more
/0.
edure—Separately inject equal volumes (about 30 uL) of the
W preparation and the Assay preparation into the chromat-
§, record the chromatograms, and measure the area responses
jor peaks. Calculate the quantity, in mg, of C,;H,sNO, - HC1
i mL of the Ophthalmic Solution taken by the formula:

(L/DXCYrylrs),

Py .

i L is the labeled amount, in mg, of levobunolol hydrochloride
Bl of the Ophthalmic Solution; D is the concentration, in mg
% of levobunolol hydrochloride in the Assay preparation,
in the l;belgd quantity per mL and the extent of dilution; C is
entration, in mg per mL, of USP Levobunolol Hydrochloride

1€ Standard preparation; and ry, and rg are the peak area
¢S obtained from the Assay preparation and the Standard
glion, respectively.

(]

£ sodium 1-heptanesulfod
ial acetic acid and 1100
le filter having a 1-um 0%
ents if necessary (see i
21). ) .
\ accurately weighed quat]
3 in Mobile phase t0 09
>n of about 1.0 mg per &
out 100 mg of Levol
to a 100-mL volumetf
hase to volume, and miXy
Chromatography {621)F
4th a 254-nm detector &
s packing L1. The ﬂovl
zraph the Standard prepe
zcted for Prooefu{;'s the ¢

eak is no o
{',ytl?’,pfor levobunolol is ¥
walyte peak is not more %
 replicate injections 1S Bg

al volumes (abp\:t 206
y preparation 1nt0 :
and measure the ar;i!
iantity, in mg, of Cult2
ochloride taken by th

|
ot

JArs),

P
mg per mL, of US
7r§paration.’ and 7y a'r:g" .
1 the Assay preparai®:;

Official Monographs / Levocarnitine 1119
Levocarnitine
ne ) g
H,C’NNLO
CH,NO, 161.20

(R)-3-Carboxy-2-hydroxy-N,N,N-trimethyl-1-propanaminium hy-
droxide, inner salt.

(R)~(3-Carboxy-2-hydroxypropyl)trimethylammonium hydroxide,
inner salt  [541-15-1).

» Levocarnitine contains not less than 97.0 percent and
not more than 103.0 percent of C;H,sNOs, calculated on
the anhydrous basis.

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

Identification, Infrared Absorption (197K)—The test specimen and
the Reference Standard are dried previously in vacuum at 50° for 5
hours.

Specific rotation (781S):  between -29° and —-32°.
Test solution: 100 mg per mL, in water.

pH (791):  between 5.5 and 9.5 in a solution (1 in 20).

Water content (921):  not more than 4.0%.

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

Chloride (221)—A 0.090-g portion shows no more chloride than
corresponds to 0.50 mL of 0.020 N hydrochloric acid (0.4%).
Limit of potassium—[NOTE—The Standard solution and the Test
solutions may be modified, if necessary, to obtain solutions of
suitable concentrations, adaptable to the linear or working range of
the instrument.]

Standard solution—Transfer 5.959g of potassium chloride,
previously dried at 105° for 2 hours and accurately weighed, to a
250-mL volumetric flask, dilute with water to volume, and mix. This
solution contains 12.5 mg of potassium per mL. Dilute an accurately
measured volume of this solution quantitatively, and stepwise if
necessary, with water to obtain a solution containing 31.25 pg of
potassium per mL.

Test solutions—Transfer 62.5 mg of Levocarnitine to a 100-mL
volumetric flask, dissolve in and dilute with water to volume, and mix
to obtain a stock solution. To three separate 25-mL volumetric flasks
add 0, 2.0, and 4.0 mL of the Standard solution. To each flask add
20.0 mL of the stock solution, dilute with water to volume, and mix.
These solutions contain 0 (Test solution A), 2.5 (Test solution B), and
5.0 (Test solution C) pg per mL of potassium.

Procedure—Concomitantly determine the absorbances of the Test

solutions at the potassium emission line at 766.7 nm with a suitable
atomic absorption spectrophotometer (see Spectrophotometry and
Light-Scattering (851)) equipped with an air-acetylene flame, using
water as the blank. Plot the absorbances of the Test solutions versus
their contents of potassium, in pg per mL, draw the straight line best
fitting the three points, and extrapolate the line until it intercepts the
concentration axis. From the intercept determine the amount, in pg, of
potassium in each mL of Test solution A. Calculate the percentage of
potassium in the portion of Levocarnitine taken by multiplying the
concentration, in pg per mL, of potassium found in Test solution A by
0.2: not more than 0.2% is found.
Limit of sodium—[NOTE—The Standard solution and the Test
solutions may be modified, if necessary, to obtain solutions of
suitable concentrations, adaptable to the linear or working range of
the instrument.]

Standard solution—Transfer 6.355g of sodium chloride, previ-
ously dried at 105° for 2 hours and accurately weighed, to a 250-mL
volumetric flask, dilute with water to volume, and mix. This solution
contains 10.0 mg of sodium per mL. Dilute an accurately measured
volume of this solution quantitatively, and stepwise if necessary, with
water to obtain a solution containing 250 pg of sodium per mL.
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Lincomycin / Official Monographs

Assay preparation—To about 12 mg of Lincomycin Hydrochlo-
ride, accurately weighed, add 10.0 mL of Mobile phase. Shake by
mechanical means for 5 minutes, and sonicate if necessary to effect
solution.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 210-nm detector and a
4.6-mm X 25-cm column that contains 5-um packing L7 and is
maintained at a temperature of 46°. The flow rate is about 1 mL per
minute. Chromatograph the Standard preparation, and record the
responses as directed for Procedure: the tailing factor for the main
lincomycin peak is not more than 1.3; the column efficiency
determined from the main lincomycin peak is not less than 4000
theoretical plates; and 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 chromat-
ograph, record the chromatograms, and measure the areas for the
major peaks. The relative retention times are about 0.5 for lincomycin
B and 1.0 for lincomycin. Calculate the quantity, in pg, of lincomycin
(CsH3:N,0,S) in each mg of the Lincomycin Hydrochloride taken by
the formula:

10(CP/ W)(ry/rs),

in which C is the concentration, in mg per mL, of USP Lincomycin
Hydrochloride RS in the Standard preparation; P is the designated
potency, in ug of lincomycin per mg, of USP Lincomycin
Hydrochloride RS; W is the weight, in mg, of the portion of
Lincomycin Hydrochloride taken to prepare the Assay preparation;
and r, and 7, are the lincomycin peak responses obtained from the
Assay preparation and the Standard preparation, respectively.

Lincomycin Hydrochloride Capsules

» Lincomycin Hydrochloride Capsules contain an
amount of C;sH34N,06S - HCl- H,O equivalent to not
less than 90.0 percent and not more than 120.0 percent of
the labeled amount of lincomycin (C,gH3N>06S).

Packaging and storage—Preserve in tight containers.

USP Reference standards (11)—USP Lincomycin Hydrochloride
RS.
Dissolution (711)—

Medium: water; 500 mL.

Apparatus 1: 100 rpm.

Time: 45 minutes.

Procedure—TFilter a portion of about 20 mL of the solution under
test. Transfer about 5 mL of the eluant into a small test tube, and add
250 pL of 0.01M sodium sulfate internal standard solution.
Evaporate until dry using a vacuum centrifuge. Add 10.0 uL of
water to the precipitate and place on a vortex mixer until all solid
material is dissolved. Transfer this solution to a capillary tube, place it
in a Raman spectrometer, and obtain the Raman spectrum using
suitable instrumental conditions (see Spectrophotometry and Light-
Scattering (851)). Integrate the Raman intensity, applying baseline
corrections, between 660 cm™' and 720 cm™'. Divide this result by the
integrated intensity between 966 cm™ and 994 cm™. Determine the
amount of C,;H,N,O,S dissolved in comparison with an aqueous
Standard solution having a known concentration of USP Lincomycin
Hydrochloride RS.

Tolerances—Not less than 75% (Q) of the labeled amount of
CisH1N,O,S is dissolved in 45 minutes.

Uniformity of dosage units (905): meet the requirements.
Water, Method I (921): not more than 7.0%.
Assay—

Mobile phase, Standard preparation, and Chromatographic
system—Proceed as directed in the Assay under Lincomycin
Hydrochloride.

Assay preparation—Remove, as completely as possible, the
contents of not less than 10 Capsules, taking care to prevent capsule
shell fragments from being combined with the capsule contents and to
remove any shell fragments from the contents. Weigh and mix the
combined contents, and transfer an accurately weighed portion of the

USP 23 gSP 28

powder, equivalent to about 50 mg of lincomycin, to a Suitable
container. Add 50.0 mL of Mobile phase, and shake by mechanie §
means for 5 minutes. Use the solution thus obtained as the 4gg,, 1
preparation. v
Procedure—Proceed as directed for Procedure in the Assay undey

packaging and storz
H sbeling—Label it t
USP Reference stan

Lincomycin Hydrochloride. Calculate the quantity, in mg, of 'e'ntiﬁcation-—’l‘he
lincomycin (C,sH;N,O4S) in the portion of Capsule contents ékm : dromatogram of the
by the formula: 3 diromatogram of the .

Migimum fill (755):

(CP120)(ry/r5),
Water, Method I (92}

in which the terms are as defined therein.

¢ Mgbile phase and «
i the Assay under Li
> Standard preparatic
BSP Lincomycin Hy
f', plution having a kno
e Assay preparation
gntents of not fewer t
ents, and transfer
Powder, equivalent to
00-mL volumetric
to dissolve. Dil
fransfer 25.0 mL of
Hask, dilute with Mob
& Procedure—Proceec
Hlydrochloride. Calc
f,sH:N:0,8) in the p(

I

Lincomycin Injection

» Lincomycin Injection contains an amount of Lince: 4
mycin Hydrochloride in Water for Injection equivalent tq 4
not less than 90.0 percent and not more than 1200
percent of the labeled amount of lincomycin
(CisH34N;06S). It contains benzyl alcohol as a preser- 4
vative. 2

il 3
Packaging and storage—Preserve in single-dose or in multiple-dose
containers, preferably of Type I glass. §
USP Reference standards (11)—USP Endotoxin RS. USP Lincol
mycin Hydrochloride RS. N
Bacterial endotoxins (85)—It contains not more than 0.5 Ush;
Endotoxin Unit per mg of lincomycin.
Sterility (71)—It meets the requirements when tested as directed for}
Membrane Filtration under Test for Sterility of the Product to b8
Examined. [§
pH (791): between 3.0 and 5.5.
Particulate matter (788): meets the requirements for
volume injections.

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

¥ which the terms are

b

tLincomycin C
Wonograph under thi
fjeurrent monograph 1

y "1. E
® Lincomycin Or
icomycin  hydro

d valent to not |

Assay— jan 120.0 percent
Mobile phase, Standard preparation, and Chromatograph; 1sHoN. Op S), anc
system—Proceed as directed in the Assay under Lincom, it b e atizveg :—;nd

Hydrochloride. 3

Assay preparation—Transfer an accurately measured volume &
Injection, equivalent to about 600 mg of lincomycin, to a S0-B4
volumetric flask, dilute with Mobile phase to volume, and M
Transfer 2.0 mL of this solution to a 25-mL volumetric flask, difu
with Mobile phase to volume, and mix. \

Procedure—Proceed as directed for Procedure in the Assay W=
Lincomycin Hydrochloride. Calculate the quantity, in M8
lincomycin (C,H;N,O,S) in each mL of the Injection taken by "'
formula: X

0.625(CP/ V)(ry/ rs), b

in which ¥ is the volume, in mL, of Injection taken, and the 0P
terms are as defined therein.

kaging and storag
_ Reference stand:
Plformity of dosage
OR ORAL SOLUTIO
Teets the requiremer
£ -"erable volume (6
4(191):  between 3
Lobile phuse, Star
#m—Proceed as ¢
%ochloride.
ay prepuration—'
X Solution, freshly r
i 100 mg of lincorr
m carbonate soluti
o Precipitate forms. .
" seconds, add 10.0
s for 10 minutes.

Lincomycin Hydrochloride Soluble
Powder

» Lincomycin Hydrochloride Soluble Powder cont7s
an amount of Lincomycin Hydrochloride equivalﬂ;
not less than 90.0 percent and not more than ! i
percent of the labeled amount of lincomy3
(C1sH34N206S).
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relative response factor, F,,, of equal weights of toluene and methyl
iodide taken by the formula:

Oumi! Aumis

in which Q,,, is the quantity ratio of methyl iodide to toluene in the
Standard preparation, and A4,,, is the peak area ratio of the methyl
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 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 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
Methylcellulose taken for the Assay.

Methylcellulose Ophthalmic Solution

» Methylcellulose Ophthalmic Solution is a sterile
solution of Methylcellulose. It contains not less than
85.0 percent and not more than 115.0 percent of the
labeled amount of methylcellulose. It may contain
suitable antimicrobial, buffering, and stabilizing agents.

Packaging and storage—Preserve in tight containers.

Identification—It responds to /dentification tests B and C under
Methylcellulose.

Sterility (71): meets the requirements.

pH (791): between 6.0 and 7.8.

Assay—To boiling flask A4, as described under Methoxy Determina-
tion (431), pipet a quantity of Ophthalmic Solution, equivalent to 50
mg of methylcellulose. Evaporate on a steam bath to dryness, cool the
flask in an ice bath, add the specified amount of hydriodic acid, and
proceed as directed under Methoxy Determination (431). Each mL of
0.1 N sodium thiosulfate is equivalent to 1.753 mg of methylcellu-
lose.

Methylcellulose Oral Solution

» Methylcellulose Oral Solution is a flavored solution of
Methylcellulose. It contains not less than 85.0 percent
and not more than 115.0 percent of the labeled amount of
methylcellulose.

Packaging and storage—Preserve in tight, light-resistant containers,
and avoid exposure to direct sunlight and to excessive heat. Avoid
freezing.

Identification—It responds to Identification tests B and C under
Methylcellulose.

Microbial limits (61)—Its total aerobic microbial count does not
exceed 100 cfu per mL, and it meets the requirements of the test for
the absence of Escherichia coli.

Alcohol content, Method II (611):
C,H,;OH.

Assay—To boiling flask 4, as described under Methoxy Determina-
tion (431), transfer an accurately measured volume of Oral Solution,
equivalent to 50 mg of methylcellulose. Evaporate on a steam bath to
dryness, cool the flask in an ice bath, add the specified amount of
hydriodic acid, and proceed as directed under Methoxy Determination
(431). Each mL of 0.1 N sodium thiosulfate is equivalent to 1.753 mg
of methylcellulose.

between 3.5% and 6.5% of

* Methylmethyldopa RS.

Usp b} P 28

Methylcellulose Tablets idity—Dissolve 1.0g in

pat add 1 drop of methy
svdroxide to a yellow endp
yater, Method I (921): t
esidue on ignition (281):
feavy metals, Method II {

fimit of 3-O-methylmethy
‘Developing solvent—Mix
barts by volume of glacial
gater. Prepare this mixture
L Chromatographic plate-
with a suitable grade of
Developing solvent. W
taining the solvent syste:
jp of the plate. Dry with th
Spray solution I—Dissolv
hydrochloric acid (Solu
50 mL of water (Solution .
B Solution B (Spray soluti.
pore spraying.
Spray solution 2—Dissolv
ter, and mix.
L Test solution—Dissolve 1(
fite with methanol to 10.0
WStandard solution—Dissol
pa RS in methanol, and dilu
dard solution having a ki
#Procedure—Apply 20 puL
ents and 10 pL of the
Uphic plate, so that the spot:
lop the chromatogram 1
t front has moved abot
e from the chamber, and ¢
1o odor of acetic acid is |
ition, and evenly spray wii
e is uniformly soaked dow
plate in a horizontal positi
b the aid of a current of war
ereeptible). Place the plate
8 Spray solution 2 until

He OH s M0 i =spray). The major‘methyl
s, G 3 ge background at' an Re
HO fhylmeth:

t S
» Methylcellulose Tablets contain not less thap 900

percent and not more than 110.0 percent of the labejey
amount of methylcellulose. "3

Packaging and storage—Preserve in well-closed containers, 4
Identification—Add the residue obtained in the Assay to 50 m, ¢¢ §
water: the solution responds to the Identification tests undéy
Methylcellulose.

Disintegration (701): 30 minutes.
Uniformity of dosage units (905): meet the requirements, 3

Assay—Weigh and finely powder not less than 20 Tablets. Weigh :
accurately a portion of the powder, equivalent to about 500 mg of
methylcellulose, and transfer to a tared, fine fritted-glass, low-form 4
30-mL crucible having a fitted crucible lid. Add 20 mL of al

and macerate the solid for about 5 minutes, mixing intermittently wighJ
a glass stirring rod. Repeat the extraction with ten consecutive | (g 2
portions of alcohol. Test for completeness of extraction hya
evaporating the last alcohol extract on a steam bath to dryne
taking up the residue in about 1 mL of water, and adding this to
of hot alkaline cupric tartrate TS (no red precipitate of cuprous o
is formed within 5 minutes). If a precipitate is formed, continue
the alcohol extractions until the test is negative. Wash the completajst
extracted residue with a 10-mL portion of ether, using suction to dryg
off the liquid. Dry the residue in the crucible in a drying oven at 1
to constant weight. Weigh the crucible with the crucible lid in platg
The weight of residue is the weight of methylcellulose present indi
portion of powdered Tablets taken.

)
u

f}
&
p

2

Methyldopa

yldopa spot is dark
tout 0.65. The g'ea and in
X fom the Test solution :
C,HiNO, - 11:H,0 23824 o Mdard solution (0.5%).
L-Tyrosine, 3-hydroxy-«-methyl-, sesquihydrate. FTRAnic volatile impurities, /
L-3-(3,4-Dihydroxyphenyl)-2-methylalanine sesquihydrate
[41372-08-1). ;
Anhydrous 211.22  [555-30-6). Y
i

» Methyldopa contains not less than 98.0 percent and 08
more than 101.0 percent of C;oH,3NQ;, calculated on B8
anhydrous basis. -0

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

USP Reference standards (11)—USP Methyldopa RS. USP -‘

%vent—Use dimethyl sulfo
¥—Dissolve about 200 mg
9 ML of glacial acetic acid
Perature, and add 0.1 mL
uitrile. Titrate with 0.1 N P
.0 2 blank determination,
f ML of 0.1N perchloric
sNO,.

Identification—
A: Infrared Absorption {19TM).
B: Ultraviolet Absorption {197U)—
Solution: 40 pg per mL. B
Medium: 0.1 N hydrochloric acid. < dof %
Absorptivities at 280 nm, calculated on the anhydrous basis: @ &
differ by more than 3.0%. o &
C: To 10 mg add 0.15 mL of a solution of ninhydrin in $ t0i
acid (1 in 250): a dark purple color is produced within 5 &
minutes. Add 0.15 mL of water: the color changes to pale bro*'§
yellow. &

fthyldopa Oral S

- yldopa Oral Suspen
ethyldopa. It contains
&€ agents, and prese;
9 US¢. It contains not le
3 %?)n 110.0 percent
-

Specific rotation (781S): between -25° and -28°. olutic B

Test solution: 44 mg per mL, in a solvent that is 2 SOV g 2ing and st
aluminum chloride in water (2 in 3) which previously has beef ~d Bore Et . te,sn;::‘g; l;‘;;s:z

with activated charcoal, filtered, and adjusted with 0.25 fere,
g . 5 i ; nce standards (1
hydroxide to a pH of 1.5. “Opa-glucose Reaction P(n
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Naphazoline Hydrochloride Nasal
Solution

» Naphazoline Hydrochloride Nasal Solution is a
solution of Naphazoline Hydrochloride in water adjusted
to a suitable pH and tonicity. It contains not less than
90.0 percent and not more than 110.0 percent of the
labeled amount of Naphazoline Hydrochloride
(CiaH;4N; - HCI).

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

Identification—The retention time of the major peak in the
chromatogram of the Assay preparation corresponds to that of the
Standard preparation as obtained in the Assay.

Assay—

Mobile phase—Dissolve 1.1g of sodium 1-heptanesulfonate in
about 400 mL of water. Add 250 mL of acetonitrile and 10 mL of
glacial acetic acid, dilute with water to 1000 mL, and mix. Sonicate
for 10 minutes, filter, and degas to obtain a solution having a pH of
about 3.5. Make adjustments if necessary (see System Suitability
under Chromatography (621)).

Standard preparation—Dissolve an accurately weighed quantity of
USP Naphazoline Hydrochloride RS in water, and dilute quantita-
tively, and stepwise if necessary, with water to obtain a solution
having a known concentration of about 250 pg per mL.

Assay preparation—Pipet a volume of Nasal Solution, equivalent
to about 25 mg of naphazoline hydrochloride, into a 100-mL
volumetric flask, dilute with water to volume, and mix.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 280-nm detector and a 4-
mm x 30-cm column that contains packing L11. The flow rate is
about 2 mL per minute. Chromatograph the Standard preparation,
and record the peak responses as directed under Procedure: the tailing
factor for the naphazoline hydrochloride peak is not more than 2.0,
and the relative standard deviation for replicate injections is not more
than 1.5%.

Procedure—Separately inject equal volumes (about 15 pL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the responses for the
major peaks. Calculate the quantity, in mg, of C,;H,.N, - HCI in each
mL of the Nasal Solution taken by the formula:

0.1(C/ V)(ry/ry),

in which C is the concentration, in pg per mL, of USP Naphazoline
Hydrochloride RS in the Standard preparation, V is the volume, in
mL, of Nasal Solution taken, and r, and r; are the peak responses
obtained from the Assay preparation and the Standard preparation,
respectively.

Naphazoline Hydrochloride Ophthalmic
Solution

» Naphazoline Hydrochloride Ophthalmic Solution is a
sterile, buffered solution of Naphazoline Hydrochloride
in water adjusted to a suitable tonicity. It contains not
less than 90.0 percent and not more than 115.0 percent of
the labeled amount of Naphazoline Hydrochloride
(C14H 14N> - HCI). It contains a suitable preservative.

Packaging and storage—Preserve in tight containers.
U§P Reference standards (11)—USP Naphazoline Hvdrochloride
RS.

Identification—Place in a separator a volume of Ophthalmic
Solution, equivalent to about 25 mg of naphazoline hydrochloride.
add 5 mL of I N sodium hvdroxide catirate wi Aln by s

L N

U P28

and extract with two 25-mL portions of ether. Wash the ether "
with 5 mL of water, pass the ether through a small Paper,
evaporate the filtrate to about 5 mL, transfer the residual solutia
10- to 15-mL beaker, allow to evaporate spontaneously, and g
residue at 80° for 1 hour: the naphazoline so obtained melts .
115° and 120° when determined as directed for Class Ia'§
Melting Range or Temperature (741). E:
Sterility (71): meets the requirements.

pH (791): between 5.5 and 7.0.
Assay—

Phosphate buffer—Transfer 3 g of monobasic potassium phog
to a 1-liter volumetric flask, dissolve in 1000 mL of water and§
of triethylamine, and mix. Adjust with phosphoric acid to a p
and mix. ¥

Mobile phase—Prepare a filtered and degassed mixtg
Phosphate buffer and acetonitrile (80:20). Make adjustme
necessary (see System Suitability under Chromatography (62)]

Standard preparation—Dissolve an accurately weighed quag
USP Naphazoline Hydrochloride RS in water, and dilute qug
tively, and stepwise if necessary, with Mobile phase to obg
solution having a known concentration of about 0.05 mg per,

Assay preparation—Transfer an accurately measured vol
Ophthalmic Solution, equivalent to about 5.0 mg of naph
hydrochloride, to a 100-mL volumetric flask, dissolve in andy
with Mobile phase to volume, and mix. '

Chromatographic system (see Chromatography (621)§
liquid chromatograph is equipped with a 285-nm detector
4.6-mm x 15-cm column that contains packing L11. The flowf
about 1.5 mL per minute. The column temperature is maintag
40°. Chromatograph the Standard preparation, and record 4
responses as directed under Procedure: the column efficiency]
less than 5000 theoretical plates, the tailing factor is not mol
2.0, and the relative standard deviation for replicate injectio
more than 2.0%.

Procedure—Separately inject equal volumes (about 10 pL§
Standard preparation and the Assay preparation into the ci
ograph, record the chromatograms, and measure the responses
major peaks. Calculate the quantity, in mg, of C,H,.N, - HCA
portion of Ophthalmic Solution taken by the formula:

100C(ry/ r), b ;

in which C is the concentration, in mg per mL, of USP Naph
Hydrochloride RS in the Standard preparation, and r, and s
peak responses obtained from the Assay preparation &
Standard preparation, respectively. A

eniramine maleate .
b Pheniramine Maleate
6.0 mg per mL.

.o solution—Dilute,
gion with water to obt
pzoline hydrochloride

mL.

procedure—Separately
grd solution, 10 uL ¢
30 uL of the Test s
Bmatographic plate (se
layer of silica g
in a saturated chroi
bent system consisting o
§l the solvent front has r
Remove the plate 1
ent front, and allow t
¥ in an oven at 105° to
fobeniramine spots are f
s obtained from the 7e
n the Naphazoline hy
amine maleate stana
The retention times
Assay preparation
aration, as obtained in
fllity (71)—It meets the
orane Filtration unde;
hined.

§{791):

between 5.7 a

ffler solution—Dissolvi
jphate and 20 mL of tri:
phosphoric acid to a pk
¥ mL of solution, and m
bbile phase—Prepared z
gicetonitrile (80 : 20). Ma
bility under Chromatog
@phazoline hydrochloria
pately weighed quantity
pbile phase to obtain 4 s(
0.75 mg per mL.
geniramine maleate st
ately weighed quantity
e phase to obtain a kno

andard preparation—Tr:
de stock standard soluti
f standard solution to a
phq.se to volume, and
gtrations of naphazol
B2 of 0.03 and 0.36 mg
B preparation—Transf
gamic Solution, equival
pellloride and 9.0 mg ¢
gietric flask, dilute with A
¢ omatographic system
 chromatograph is equi
M X 15-cm column that
-3 mL per minute. Chr:
g-oord the peak respon
£100, R between the na
LS 0t less than 2; the co
feoline and pheniramine |
the tailing factor is not
“Ive standard deviation f

Bee

Naphazoline Hydrochloride and
Pheniramine Maleate Ophthalmic
Solution

» Naphazoline Hydrochloride and Pheniramine 3
Ophthalmic Solution is a sterile, buffered sol}
Naphazoline Hydrochloride and Pheniramine Ma&
water adjusted to a suitable tonicity. It contain$ ¢
than 90.0 percent and not more than 110.0 perce?y
labeled amount of naphazoline hydroc
(C14H 4N, -HC1) and pheniramine i
(Ci6H20N; - C4H,4Os). It contains a suitable prese 3

) i Separately injec
Packaging and storage—Preserve in tight containers, 3295

'@ preparation and the

temperature between 20° and 25°, protected from light- ) ¥ ':]‘:é)fld the chromatogra
USP Reference standards (11)—USP Naphazoline HY*'8 BN };‘é‘eime q}?mmy’f
RS. USP Pheniramine Maleate RS. ; . D in each mL o
Identification— . o o

A: Proceed as directed in the following thin-lay by 25(C
graphic procedure.

¥ C is the concentration

Naphazoline hydrochloride standard solution—Disso% ,
R Narn goride RS in the Stand.

tity of USP Naphazoline Hydrochloride RS in watef
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tandard sohits,

£ pheniramine maleat, d Dissolve a quantity of

s Pheniramine Maleate RS in water to obtain a solution containing
¥ pout 6.0 mg per mL.

" fest solution—Dilute, if necessary, a volume of Ophthalmic
golution with water to obtain a solution containing about 0.25 mg of
i,phazoline hydrochloride per mL and 3 mg of pheniramine maleate
‘er mL.
l,ﬂ;:mcedure——Sep:«u‘ateIy apply 5 pL of Naphazoline hydrochloride
i jard solution, 10 pL of Pheniramine maleate standard solution,

4 $and 30 pL of the Test solution to a 20-cm x 20-cm thin-layer
gromatographic plate (see Chromatography (621)) coated with a

ether. Wash the ether gop
:hrough a small paper g8
1sfer the residual solutigp ¥
te spontaneously, and dry 4
ne so obtained melts bty
directed for Class o yi

S.

ynobasic potassium pho = Vvi' 25-mm layer of silica gel. Allow the spots to dry, then place the
1000 mL of water and 3 bijate in a saturated chromatographic chamber, and develop in a

phosphoric acid to a pH off ent system consisting of methanol, water, and acetic acid (8:1: 1)
il the solvent front has moved to about 1.5 cm from the top of the
jate. Remove the plate from the developing chamber, mark the
Gsolvent front, and allow to air-dry. Spray with ninhydrin TS, and
sce in an oven at 105° to visualize the spots. Both the naphazoline
Mnd pheniramine spots are purplish grey in color. The Ry values of the
Egpots obtained from the Test solution correspond to those obtained
tgom the Naphazoline hydrochloride standard solution and the
Epheniramine maleate standard soluti
. B: The retention times of the major peaks in the chromatogram
iof the Assay preparation correspond to those of the Standard
paration, as obtained in the Assay.
ity (71)—It meets the requirements when tested as directed for
mbrane Filtration under Test for Sterility of the Product to be
EExamined.
(791):

and degassed mixm{
):20). Make adjustmenty
- Chromatography (621)),
ccurately weighed quantityg
n water, and dilute quantg
h Mobile phase to obtaip!
of about 0.05 mg per m_J
:urately measured volume;
bout 5.0 mg of naphazpj
> flask, dissolve in and difg

wromatography (621))—1
th a 285-nm detector 3
packing L11. The flo
temperature is maintain
saration, and record the pg
: the column efficiency is g
ailing factor is not more {§
for replicate injections &

between 5.7 and 6.3.

: Bu%'er solution—Dissolve 14.2g of anhydrous dibasic sodium
phosphate and 20 mL of triethylamine in 1900 mL of water, adjust
sith phosphoric acid to a pH of 5.6 + 0.1, dilute with water to make
2900 mL of solution, and mix.

& Mobile phase—Prepared a filtered and degassed mixture of Buffer

olumes (about 10 pL) of oha
v ( ) #id acetonitrile (80 : 20). Make adjustments if necessary (see System

»reparation into the chro

measure the responses for Buitability under Chromatography (621)).

. mg, of C, H,N,-HCl in Naphazoline hydrochloride stock standard solution—Dissolve an

by the formula: ately weighed quantity of USP Naphazoline Hydrochloride RS
8 Mobile phase to obtain a solution having a known concentration of

P ghout 0.75 mg per mL.

heniramine maleate stock standard solution—Dissolve an
fcurately weighed quantity of USP Pheniramine Maleate RS in
Wobile phase to obtain a known concentration of about 3.00 mg per
§ Standard preparation—Transfer 1.0 mL of Naphazoline hydro-
ide stock standard solution and 3.0 mL of Pheniramine maleate
¢ standard solution to a 25-mL volumetric flask, dilute with
; globile phase to volume, and mix to obtain a solution having known
; goncentrations of naphazoline hydrochloride and pheniramine
rride and i (aleate of 0.03 and 0.36 mg per mL, respectively.

. fSsay preparation—Transfer an accurately measured volume of
)phthalmlc @Phthalmic Solution, equivalent to about 0.75 mg of naphazoline
@drochloride and 9.0 mg of pheniramine maleate, to a 25-mL
goumetric flask, dilute with Mobile phase to volume, and mix.

: ‘C.hromatographic system (see Chromatography (621))—The
pud chromatograph is equipped with a 270-nm detector and a
gMm X 15-cm column that contains packing L7. The flow rate is
g0t 1.5 mL per minute. Chromatograph the Standard preparation,
B¢ record the peak responses as directed for Procedure: the
pottion, R, between the naphazoline peak and the pheniramine
1S not less than 2; the column efficiency, determined from the

oline and pheniramine peaks, is not less than 750 theoretical
€ tailing factor is not greater than 2.5 for pheniramine; and
Ve standard deviation for replicate injections is not more than

per mL, of USP Naphazol§
saration, and r, and rsare
Assay preparation and(

i

nd Pheniramine Mal§
le, buffered soluti
| Pheniramine Malt
icity. It contains not ?
than 110.0 percent 0

zoline hydrochlof§ ;
eniramine ma& relati
; a suitable preservas
tight containers, and stored

tected from light. P
P Naphazoline Hydroc®

edure—Separately inject equal volumes (about 25 pL) of the
h Preparation and the Assay preparation into the chromat-
k. -ccord the chromatograms, and measure the responses for the
p 1o Calculate the quantity, in mg, of naphazoline hydrochloride

g l[ta"_‘z -HCI) in each mL of the Ophthalmic Solution taken by the

Ida

flowing thin-layer A% . 25(CIV)(ry! rs),

3 c::]C_is the concentration in mg per mL of USP Naphazoline

of 0°ﬂde RS in the Standard preparation; V is the volume, in
Phthalmic solution taken; and ry, and r; are the naphazoline

4
-d solution—DissolVe :
4de RS in water t0 ©
mL.

Official Monographs / Naproxen 1335

peak responses obtained from the Assay preparation and the
Standard preparation, respectively. Calculate the quantity, in mg,
of pheniramine maleate (C,;HyN,-CH,0,) in each mL of the
Ophthalmic Solution taken by the same formula, changing the terms
to refer to pheniramine maleate.

Naproxen

CcH,

Y

OH

H,CO

C,H,0, 230.26

2-Naphthaleneacetic acid, 6-methoxy-o-methyl-, (S)-.

(+)-(S)-6-Methoxy-a-methyl-2-naphthaleneacetic acid
[22204-53-1].

» Naproxen contains not less than 98.5 percent and not
more than 101.5 percent of C,4H,40,, calculated on the
dried basis.

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

A:  Infrared Absorption (197K).

B: Ultraviolet Absorption (197U)—

Solution: 25 pg per mL.

Medium: methanol.

Absorptivities at 271 nm, calculated on the dried basis, do not
differ by more than 3%.

Specific rotation (781S): between +63.0° and +68.5°.

Test solution: 10 mg per mL, in chloroform.

Loss on drying (731)—Dry it at 105° for 3 hours: it loses not more
than 0.5% of its weight.

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

Chromatographic purity—Dissolve 100 mg of Naproxen in
methanol, and dilute with methanol to 5.0 mL to obtain the Test
solution. Dissolve a suitable quantity of USP Naproxen RS in
methanol to obtain a Standard solution having a known concentration
of about 20 mg per mL. Dilute a portion of this solution quantitatively
and stepwise with methanol to obtain three Comparison solutions
having concentrations of 20, 60, and 100 pg per mL (0.1%, 0.3%, and
0.5% of the Standard solution), respectively. Apply separate 10-uL
portions of the five solutions to the starting line of a suitable thin-layer
chromatographic plate (see Chromatography {621)) coated with a
0.25-mm layer of chromatographic silica gel mixture. Develop the
chromatogram in a solvent system consisting of a mixture of toluene,
tetrahydrofuran, and glacial acetic acid (30:3:1) until the solvent
front has moved about three-fourths of the length of the plate.
Remove the plate from the chamber, mark the solvent front, air-dry,
and view under short-wavelength UV light: the R, value of the
principal spot in the chromatogram of the Test solution corresponds to
that of the Standard solution, and any other spot obtained from the
Test solution does not exceed, in size or intensity, the principal spot
obtained from the 100-pg-per-mL Comparison solution (0.5%), and
the sum of the intensities of any secondary spots, similarly compared,
does not exceed 2.0%.

Organic volatile impurities, Method V (467):
ments.

Solvent—Use dimethyl sulfoxide.
Assay—Dissolve about 500 mg of Naproxen, accurately weighed, in
a mixture of 75 mL of methanol and 25 mL of water that has been
previously neutralized to the phenolphthalein endpoint with 0.1 N
sodium hydroxide. Dissolve by gentle warming, if necessary, add
phenolphthalein TS, and titrate with 0.1 N sodium hydroxide VS.
Each mL of 0.1 N sodium hydroxide is equivalent to 23.03 mg of
C.H,.0;.

meets the require-

Slayback Exhibit 1055, Page 48 of 78
Slayback v. Eye Therapies - IPR2022-00142



Usp p 28

3
i

:nt as directed ip g & ,f dexamethasone phosphate (C,H,FO,P) in the portion of

b taken by the formula:

ent as directed jp g 0.1C(ry/ 75).

B
I

tracin Zine

pmycin Sulfate and Dexamethasone

isdium Phosphate Ophthalmic Ointment
n Zinc Ointmej
than 90.0 percy

1e labeled amoug I Neomycin Sulfate and Dexamethasone Sodium

bhosphate Ophthalmic Ointment is a sterile ointment
ontaining Neomycin Sulfate and Dexamethasone
Bodium Phosphate. It contains the equivalent of not
sss than 90.0 percent and not more than 135.0 percent of
e labeled amount of neomycin, and the equivalent of
ot less than 90.0 percent and not more than 110.0
ercent of the labeled amount of dexamethasone
$ho phate (szH;;oFOsP).

jorE—Where Neomycin Sulfate and Dexamethasone
dium Phosphate Ophthalmic Ointment is prescribed
fithout reference to the quantity of neomycin or
Eramethasone phosphate contained therein, a product
potaining 3.5 mg of neomycin and 0.5 mg of
Pramethasone phosphate per g shall be dispensed.

sible tubes or in we
itracin Zinc RS. U§
test (201BNP): mee

ts.

,, 20 mL of a mixture
lace of methanol in

itracin—Proceed
»in and in the Assay fg
Sulfates and Bacitrag
1 fck g;‘)ng and storage—Preserve in collapsible ophthalmic oint-
tubes.
8P Reference standards (11)—USP Dexamethasone RS. USP
@iumethasone Phosphate RS. USP Neomycin Sulfate RS.
ntification—
EA: It meets the requirements for neomycin under Thin-Layer
Weomatographic Identification Test (201BNP).
iB: The Assay preparation, prepared as directed in the Assay for
pamethasone phosphate, meets the requirements for the Identifi-
fion test under Dexamethasone Sodium Phosphate Cream.
pril (71):  meets the requirements.
mimum fill (755): meets the requirements.
fter, Method I (921}:  not more than 1.0%, 20 mL of a mixture of
Biene and methanol (7 : 3) being used in place of methanol in the
Kation vessel.
f#tal particles—It meets the requirements of the test for Metal
g les in Ophthalmic Qintments (751).
Bay for neomycin—Proceed as directed under Antibiotics—
trobial Assays {81), using an accurately weighed portion of
guthalmic Ointment shaken in a separator with about 50 mL of
Bt and extracted with four 20-mL portions of Buffer No. 3.
Fubine the aqueous extracts, and dilute with Buffer No. 3 to an
jFropate volume to obtain a stock solution. Dilute this stock
"on quantitatively and stepwise with Buffer No. 3 to obtain a Test
£on having a concentration assumed to be equal to the median

¢ level of the Standard.
o for dexamethasone phosphate—
3 Cohol-aqueous phosphate buffer, 0.05M Phosphate buffer,
e phase, Standard preparation, and Chromatographic
fM—Prepare as directed in the Assay under Dexamethasone
Phosphate Cream.
Y preparation—Using an accurately weighed portion of

ic Ointment, prepare as directed in the Assay under
e ethasone Sodium Phosphate Cream.

dure—Proceed as directed for Procedure in the Assay under

o ethasone Sodium Phosphate Cream. Calculate the quantity, in
- lde_xangemasone phosphate (C,,H,,FOgP) in the portion of
& imic Ointment taken by the formula:

0.1C(ry/ rs).

amethasone

1

iethasone Sodi
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Official Monographs / Neomycin 1345

Neomycin Sulfate and Dexamethasone
Sodium Phosphate Ophthalmic Solution

» Neomycin Sulfate and Dexamethasone Sodium
Phosphate Ophthalmic Solution is a sterile, aqueous
solution of Neomycin Sulfate and Dexamethasone
Sodium Phosphate. It contains the equivalent of not
less than 90.0 percent and not more than 130.0 percent of
the labeled amount of neomycin, and the equivalent of
not less than 90.0 percent and not more than 115.0
percent of the labeled amount of dexamethasone
phosphate (C,H30FOgP). It may contain one or more
suitable buffers, dispersants, and preservatives.
NOTE—Where Neomycin Sulfate and Dexamethasone
Sodium Phosphate Ophthalmic Solution is prescribed,
without reference to the amount of neomycin or
dexamethasone phosphate contained therein, a product
containing 3.5 mg of neomycin and 1.0 mg of
dexamethasone phosphate per mL shall be dispensed.

Packaging and storage—Preserve in tight, light-resistant containers,
and avoid exposure to excessive heat.
USP Reference standards (11)—USP Dexamethasone RS. USP
Dexamethasone Phosphate RS. USP Neomycin Sulfate RS.
Identification—
A: It meets the requirements for neomycin under Thin-Layer
Chromatographic Identification Test (201BNP).
B: The Assay preparation, prepared as directed in the Assay for
th hosphate, meets the requirements for the Identifi-
thasone Sodium Phosphate Cream.

cation test under D
Sterility (71): meets the requirements.
pH (791):  between 6.0 and 8.0.

Assay for neomycin—Proceed as directed under Antibiotics—
Microbial Assays (81), using an accurately measured volume of
Ophthalmic Solution diluted quantitatively and stepwise with Buffer
No. 3 to yield a Test Dilution having a concentration assumed to be
equal to the median dose level of the Standard (1.0 pg of neomycin
per mL).

Assay for dexamethasone phosphate—

0.002M Phosphate buffer—Dissolve 0.57g of dibasic sodium
phosphate in water to obtain 2000 mL of solution.

0.10 M Phosphate buffer—Dissolve 13.80 g of monobasic sodium
phosphate in water to obtain 1000 mL of solution.

Mobile phase—Prepare a suitable filtered mixture of 0.10M
phosphate buffer and acetonitrile (690 :310). Make adjustments if
necessary (see System Suitability under Chromatography (621)).

Standard preparation—Dissolve an accurately weighed quantity of
USP Dexamethasone Phosphate RS in 0.002 M Phosphate buffer to
obtain a solution having a known concentration of about 125 pg per
mL. Transfer 20.0 mL of this solution to a 100-mL volumetric flask,
dilute with 0.002M Phosphate buffer to volume, mix, and pass
through a suitable filter of 1 pm or finer porosity. This solution
contains about 25 pg per mL.

Assay preparation—Transfer an accurately measured volume of
Ophthalmic Solution, equivalent to about 2.5 mg of dexamethasone
phosphate, to a 100-mL volumetric flask, slowly dilute with 0.002 M
Phosphate buffer to volume, mix, and pass through a suitable filter of
1 pm or finer porosity.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 254-nm detector and a 4-
mm X 30-cm column that contains packing L1. The flow rate is
about 1.3 mL per minute. Chromatograph the Standard preparation,
and measure the peak responses as directed under Procedure: the
column efficiency is not less than 2000 theoretical plates, the capacity
factor, #, for the dexamethasone phosphate peak is not less than 1.05,
and the relative standard deviation for replicate injections is not more
than 2.0%.

Procedure—[NOTE—Use peak areas where peak responses are
indicated.] Separately inject equal volumes (about 50 pL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the areas for the
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major peaks. Calculate the quantity, in mg, of dexamethasone
phosphate (C,,H;FO.P), in each mL of the Ophthalmic Solution
taken by the formula:

0.1(CIV)(ry/ rs),

in which C is the concentration, in pug per mL, of USP
Dexamethasone Phosphate RS in the Standard preparation; V is
the volume, in mL, of Ophthalmic Solution taken; and r;, and s are
the dexamethasone phosphate peak responses obtained from the
Assay preparation and the Standard preparation, respectively.

Neomycin Sulfate and Fluocinolone
Acetonide Cream

» Neomycin Sulfate and Fluocinolone Acetonide Cream
contains the equivalent of not less than 90.0 percent and
not more than 135.0 percent of the labeled amount of
neomycin, and the equivalent of not less than 90.0
percent and not more than 110.0 percent of the labeled
amount of fluocinolone acetonide (Cy4H30F0s).

Packaging and storage—Preserve in collapsible tubes or in tight
containers.
USP Reference standards (11)—USP Fluocinolone Acetonide RS.
USP Neomycin Sulfate RS.
Identification—

A: It meets the requirements for neomycin under Thin-Layer
Chromatographic Identification Test (201 BNP).

B: It meets the requirements for the Identification test under
Fluocinolone Acetonide Cream.
Minimum fill (755): meets the requirements.
Assay for neomycin—Proceed with Cream as directed in the Assay
under Neomycin Sulfate Cream.
Assay for fluocinolone acetonide—Proceed with Cream as directed
in the Assay under Fluocinolone Acetonide Cream.

Neomycin Sulfate and Fluorometholone
QOintment

» Neomycin Sulfate and Fluorometholone Ointment
contains the equivalent of not less than 90.0 percent and
not more than 135.0 percent of the labeled amount of
neomycin, and not less than 90.0 percent and not more
than 110.0 percent of the labeled amount of fluorometh-
olone (C22H29F04).

Packaging and storage—Preserve in collapsible tubes or in well-
closed containers.

USP Reference standards (11)—USP Fluorometholone RS. USP
Neomycin Sulfate RS.

Identification—

A: It meets the requirements for neomycin under Thin-Layer
Chromatographic Identification Test (201BNP).

B: The ratios of the retention time of the main peak to that of the
internal standard peak obtained from the Standard preparation and
the Assay preparation as directed in the Assay for fluorometholone do
not differ by more than 2.0%.

Minimum fill (755): meets the requirements.

Water, Method I (921):  not more than 1.0%, 20 mL of a mixture of
toluene and methanol (7:3) being used in place of methanol in the
titration vessel.

Assay for nmeomycin—Proceed with Ointment as directed in the
Assay under Neomycin Sulfate Ointment.

kp 28

USP 2g

kp Reference standards
in Sulfate RS.
ptification—
4. It meets the requirer
pmatographic Identificat,
It meets the require:
andrenolide Cream.
robial limits (61)—It r
ence of Staphylococcus a

Assay for fluorometholone— "
Internal standard solution, Mobile solvent, and Standarq ppms
ration—Prepare as directed in the Assay under Fluorometho/
Cream. R
Assay preparation—Transfer an accurately weighed Quantity
Ointment, equivalent to about 1 mg of fluorometholone, to a syjizpis
container, add 20.0 mL of Internal standard solution, and mix :
Procedure—Treat 20.0 mL each of the Standard preparation s
the Assay preparation in the following manner. To each add 10, g
of hexane, shake for about 15 minutes, then allow the layers 4 1 . g
separate, and centrifuge, if necessary. Using the lower (aceto);x‘ . e ) (755)-' .
layer, proceed as directed for Procedure in the Assay undl y ‘f‘" neomy| c!n—P TN
Fluorometholone Cream, beginning with “Using a suitable mjcm hiotics—Micr obial Assa
syringe.” Calculate the quantity, in mg, of C,,H,FO, in the portion pion of Lotion, equivalent
Ointment taken by the formula: & : ‘°15 ml:as“:xeriénvaﬁ:x%:
rately
20C(Ry/ Ry), : soluti?n having adconre
in which the terms are as defined therein. ; : ,’:,;n ?f;’ r:bt;;g ;
pmycin assumed to be e
; y for flurandrenolide-
gmndrenolide Lotion as di
e Cream. Calculate the
tion of Lotion taken by tt

Neomycin Sulfate and Flurandrenolide ;
Cream

» Neomycin Sulfate and Flurandrenolide Cream contaiz G . o oﬁdelskéhfn tc}?: _Cg‘
the equivalent of not less than 90.0 percent and not meg Ppeak responses obtainec
than 135.0 percent of the labeled amount of neomyg rdard preparation, respec
and not less than 90.0 percent and not more than 11(
percent of the labeled amount of flurandrenoli¢

(C24H33FOg).

Packaging and storage—Preserve in collapsible tubes or in B )
containers, protected from light. 18 L n
USP Reference standards (11)—USP Flurandrenolide RS. omycin Sulfate
Neomycin Sulfate RS. : Mtment
Identification—

A: It meets th; reqjl;iremems foz' neomyc)in under Thin-La )

Chromatographic Identification Test (201BNP). i Ne, :

B: It meets the requirements for the Identification test un .m)t'}(:m Sulfate
Flurandrenolide Cream. : - s the equivalent
Minimum fill (755): meets the requirements. tot more than 135.0
Assay for neomycin—Proceed with Cream as directed in the fycin, and not less
under Neomycin Sulfate Ointment. K 1 110.0 percent of tt
Assay for flurandrenolide—Proceed with Cream as directed ibd (CoHy3FOg).
Assay under Flurandrenolide Cream. Calculate the quantity, in m&} .

C,H;,FOy in the portion of Cream taken by the formula: 2gIng and storage—P:
Mers, protected from lig
Reference standards

10C(ry/ rs), ‘
in which C is the concentration, in mg per mL, of U '"t‘ig"(fa’e RS.
diication—

Flurandrenolide RS in the Standard preparation; and ry and 'd o

the peak responses obtained from the Assay preparation and It meets the requirer
Standard preparation, respectively. Aographic Identificat
t meets the requirer

L 1arenolide Cream.
um il (755):  meet
2 Me’h0d1(921): no
and n}ethanol (7:3)
¥ for neomycin—Proc
g tnder Neon)x’ycin Sulfa,
¥ 1or flurandrenolide-
& under Flyrandren:
»FOq in the port

Neomycin Sulfate and Flurandrenolidé
Lotion !

o

» Neomycin Sulfate and Flurandrenolide Lotion c0;
the equivalent of not less than 90.0 percent and not 3
than 130.0 percent of the labeled amount of neom™¥
and not less than 90.0 percent and not more than '
percent of the labeled amount of flurandrend
(C24H33FOg).

Packaging and storage—Preserve in tight containers, P
from light.

21 C is the conce
£*olide RS in the S
B TeSponses obtainec

Preparation, respec
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Assay for polymyxin B—Proceed as directed under Antibiotics—
Microbial Assays (81), using an accurately weighed portion of Cream
shaken with about 50 mL of ether in a separator, and extracted with
four 25-mL portions of Buffer No. 6. Combine the aqueous extracts,
and dilute with Buffer No. 6 to an appropriate volume to obtain a
stock solution. Dilute this stock solution quantitatively and stepwise
with Buffer No. 6 to obtain a Test Dilution having a concentration
assumed to be equal to the median dose level of the Standard (10
Polymyxin B Units per mL). Add to each test dilution of the Standard
a quantity of USP Neomycin Sulfate RS, dissolved in Buffer No. 6, to
ob}ain the same concentration of neomycin present in the Test
Dilution.

Neomycin and Polymyxin B Sulfates
Solution for Irrigation

» Neomycin and Polymyxin B Sulfates Solution for
Irrigation is a sterile, aqueous solution containing the
equivalent of not less than 90.0 percent and not more
than 130.0 percent of the labeled amounts of neomycin
and of polymyxin B. It may contain a suitable
preservative.

Packaging and storage—Preserve in tight containers.
Labeling—Label it to indicate that it is to be diluted for use in a
urinary bladder irrigation and is not intended for injection.

USP Reference standards (11)—USP Neomycin Sulfate RS. USP
Polymyxin B Sulfate RS.

Thin-layer chromatographic identification test (201BNP):
meets the requirements.

Sterility (71)—It meets the requirements when tested as directed for
Membrane Filtration under Test for Sterility of the Product to be
Examined.

pH (791):  between 4.5 and 6.0.

Assay for neomycin and Assay for polymyxin B—Proceed with
Neomycin and Polymyxin B Sulfates Solution for Irrigation as
directed in the Assay for neomycin and in the Assay for polymyxin B
under Neomycin and Polymyxin B Sulfates and Hydrocortisone Otic
Solution.

Neomycin and Polymyxin B Sulfates
Ophthalmic Ointment

» Neomycin and Polymyxin B Sulfates Ophthalmic
Ointment is a sterile ointment containing Neomycin
Sulfate and Polymyxin B Sulfate. It contains the
equivalent of not less than 90.0 percent and not more
than 130.0 percent of the labeled amounts of neomycin
and polymyxin B.

Packaging and storage—Preserve in collapsible ophthalmic oint-
ment tubes.

USP Reference standards (11)—USP Neomycin Sulfate RS. USP
Polymyxin B Sulfate RS.

Thin-layer chromatographic identification test (201BNP):
meets the requirements.

Sterility (71)—It meets the requirements when tested as directed for
Membrane Filtration under Test for Sterility of the Product to be
Examined.

Minimum fill {755): meets the requirements.

Water, Method 1{921): not more than 0.5%, 20 mL of a mixture of
toluene and methanol (7 : 3) being used in place of methanol in the
titration vessel.

USP 23 i 28

Metal particles—It meets the requirements of the test for
Particles in Ophthalmic Ointments (751).

Assay for neomycin and Assay for polymyxin B—Proceeq v
Ophthalmic Ointment as directed in the Assay for neomycin and ip the

Assay for polymyxin B under Neomycin and Polymyxin B Sulfates dnd 3
Bacitracin Zinc Ophthalmic Ointment. ;

ycin and ]

Metwl g
ilkitracin Oph

feomycin and Pol
bthalmic Ointmen
mycin Sulfate, Pc
bntains the equiv:
not more than 14
feomycin, polymy

1

Neomycin and Polymyxin B Sulfates
Ophthalmic Solution ing and storage-
Reference standar:
in Sulfate RS. USI
jayer chromatogra
the requirements.

v (71)—It meets tk
prane Filtration und

» Neomycin and Polymyxin B Sulfates Ophthalmis
Solution contains the equivalent of not less than 9(
percent and not more than 130.0 percent of the labe
amounts of neomycin and polymyxin B. It may contaj
one or more suitable buffers, dispersants, irrigants, 2
preservatives.

X fill (755): m
Method I {921):

pe and methanol (7 :
pn vessel.

i particles—It meet
bles in Ophthalmic C

y for neomycin and

ic Ointment as di
for polymyxin B und
acin Zinc Ophthalm
y for bacitracin—
e in the Assay for b

Packaging and storage—Preserve in tight containers, and avi
exposure to excessive heat.
USP Reference standards (11)—USP Neomycin Sulfate RS. U}
Polymyxin B Sulfate RS.
Thin-layer chromatographic identification test (201BNP):;
meets the requirements. o
Sterility (71)—It meets the requirements when tested as directed
Membrane Filtration under Test for Sterility of the Product tad
Examined. al

pH (791):  between 5.0 and 7.0. .
Assay for neomycin and Assay for polymyxin B—Proceed ¥
Ophthalmic Solution as directed in the Assay for neomycin and in' 8
Assay for polymyxin B under Neomycin and Polymyxin B Sulfates
Hvdrocortisone Otic Solution.

imycin and F
titracin, and
iment

Neomycin and Polymyxin B Sulfates 2SS

Bacitracin Ointment ;v mycin and Poly

ocortisone Acetz

2

" pinot |
» Neomycin and Polymyxin B Sulfates and Bacit® o oft%seslt:t?:l?g
Ointment contains the equivalent of not less than d bacitracin. and
percent and not more than 130.0 percent of the 1ab& then 110.0 pe

amounts of neomycin, polymyxin B, and bacitractig

; A ? Peortisone acetate
may contain a suitable local anesthetic. !
U8 and storage—
Containers,

trence standard
§Tlisone Acetate

Packaging and storage—Preserve in tight, light-resistant con® '
preferably at controlled room temperature.
USP Reference standards (11)—USP Bacitracin Zinc RS.

Neomycin Sulfate RS. USP Polymyxin B Sulfate RS. - &1 B Sulfate RS.
Thin-layer chromatographic identification test (201BNPK tation—
meets the requirements. 1 ltmeets the requiret

ion Test (201BN
1€ retention time
2 the chromatograr
€ Chromatogram o
® for hydrocortisor
0 fill (755):  me
Method 1 (921): 1
U methanol (7: 2
essel,

Minimum fill (755):
Water, Method 1 {921):
toluene and methanol (7 : 3) being used in place of metha
titration vessel. 4
Assay for neomycin and Assay for polymyxin B—FProc
Ointment as directed in the Assay for neomycin and in the 2%
polymyxin B under Neomycin and Polymyxin B Sulfe
Bacitracin Zinc Ophthalmic Qintment. el 1

meets the requirements.

not more than 0.5%, 20 mL of 2 M3

Assay for bacitracin—Proceed with Ointment as dire¢

Assay under Bacitracin Ointment. Deomycin and

38 directed in the
. 5 under Neor
Zinc Ophthalmi
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£ x 25-cm column that contains S- to 10-pum packing L1. The
a.w rate is about 2 mL per minute. Chromatograph the Standard
paration, and record the peak response as directed under
U cedure: the column efficiency is not less than 4000 theoretical
es, and the relative standard deviation for replicate injections is
"t more than 1.5%.
Pprocedure—Separately inject equal volumes (about 10 pL) of the
wandard preparation and the Assay preparation into the chromat-
P raoh, record the chromatograms, and measure the responses for the
3 peaks. Calculate the quantity, in mg, of C,H.FOs in the
e ortion of Ophthalmic Ointment taken by the formula:

! 50C(ry/ ry),

» which C is the concentration, in pg per mL, of USP
Iexamethasone RS in the Standard preparation; and r, and rs are
: responses of the Assay preparation and the Standard
ereparation, respectively.

tity, in mg, of lige,
<en by the formyl, 9

mL, of USP Lidocaipe p
rs are the lidocaine et
aration and the Signgps

1 B Sulfates gy
mic Ointment ;

il

ilfates and Dexamef £
ains the equivalent}
not more than 13
ts of neomycin g
90.0 percent and g
e labeled amounts

Neomycin and Polymyxin B Sulfates and
PDexamethasone Ophthalmic Suspension

ollapsible ophthalmic eomycin and Polymyxin B Sulfates and Dexameth-

Ssone Ophthalmic Suspension contains the equivalent of
pot less than 90.0 percent and not more than 130.0
percent of the labeled amounts of neomycin and
Polymyxin B, and not less than 90.0 percent and not
than 110.0 percent of the labeled amount of
examethasone. It may contain one or more suitable
puffers, stabilizers, preservatives, and suspending
gents.

' Dexamethasone RS. §
Sulfate RS.

hin-Layer Chromatogra

:ak for dexamethasone g
1 corresponds to that in§
ion, as obtained in the 4

s when tested as directef

erility of the Product fackaging and storage—Preserve in tight, light-resistant containers
\

acool place or at controlled room temperature. The containers or
dividual cartons are sealed and tamper-proof so that sterility is
Bsured at time of first use.
PSP Reference standards (11)—USP Dexamethasone RS. USP
Beomycin Sulfate RS. USP Polymyxin B Sulfate RS. y
Rentification—Transfer a quantity of Ophthalmic Suspension,
Marvalent to about 2.5 mg of dexamethasone, to a suitable test
add 5 mL of chloroform, mix, and centrifuge. Apply 25 pL of
¢ lower chloroform layer and 25 uL of a Standard solution of USP
geamethasone RS in chloroform containing 500 pg per mL to a
table thin-layer chromatographic plate (see Chromatography
821)) coated with a 0.25-mm layer of chromatographic silica gel.
fiow the spots to dry, and develop the chromatogram in a solvent
fem consisting of a mixture of chloroform and diethylamine (2: 1)
gl the solvent front has moved about three-fourths of the length of
plate. Remove the plate from the developing chamber, mark the
Bvent front, and allow the solvent to evaporate. Locate the spots on
Plate by examination under short-wavelength UV light: the R,
Ofthe‘principal spot obtained from the test solution corresponds
! t obtained from the Standard solution.
:curately weighed por® prility (71)—It meets the requirements when tested as directed for
out 3 mg of dexamethas ane Filtration under Test for Sterility of the Product to be
of cyclohexane, and b ined.
[NOTE—If the ointment
r about 30 seconds, pla®
mixer until all solid M&*

rements. i
an 0.5%, 20 mL of a mix
:d in place of methanol i§
ments of the test for.

1). '
»yolymyxin B—Pljoccd !
Assay for neomycin and
and Polymyxin B Sulfutef

ueous solution of acetod!
tion time of dexametias

wceurately weighed quas
of acetonitrile and &4
ywn concentration of &

H(791):  between 3.5 and 6.0.
: ,otf_ol' nne{omycin—Proceed as directed for neomycin under
s um-porosity S olics—Microbial Assays (81), using an accurately measured
;c: "\mm?o‘-’;L port® & 0¢ of Ophthalmic Suspension, freshly mixed and free from air
»ugh the filter, and discH Broles, diluted quantitatively and stepwise with Buffer No. 3 to yield
mE of a mixture of 3% Dilution having a concentration assumed to be equal to the
Itrate in a 50-mL beaketg 0 dose level of the Standard.
il 10-mL portions 0 &, f°," Polymyxin B—Proceed as directed for polymyxin B under
the 50-mL beaker. T "‘-‘S—Microbial Assays (81), using an accurately measured
umetric flask, with the w - °f Ophthalmic Suspension, freshly mixed and free from air
1 (1:1), dilute with U diluted quantitatively and stepwise with Buffer No. 6 to yield
4 Dilution having a concentration assumed to be equal to the
21) & J0se level of the Standard. Add to each test dilution of the

*hromatography (6 A day > 4
rol 4 0 42 quantity of USP Neomycin Sulfate RS, dissolved in Buffer

Jith a 254-nm det
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No. 6, to obtain the same concentration of neomycin as is present in
the Test Dilution.

Assay for dexamethasone—

Mobile phase and Chromatographic system—Proceed as directed
in the Assay for dexamethasone under Neomycin and Polymyxin B
Sulfates and Dex hasone Ophthalmic Qintment.

Standard preparation—Dissolve an accurately weighed quantity of
USP Dexamethasone RS in Mobile phase to obtain a solution having
a known concentration of about 0.12 mg per mL.

Assay preparation—Dilute an accurately measured volume of
freshly mixed Ophthalmic Suspension quantitatively with Mobile
phase to obtain a solution containing about 0.12 mg of dexameth-
asone per mL.

Procedure—Proceed as directed for Procedure in the Assay for
dexamethasone under Neomycin and Polymyxin B Sulfates and
Dex hasone Ophthalmic Ointment. Calculate the quantity, in mg
per mL, of C,,Hy,FO; in the Ophthalmic Suspension taken by the
formula:

(CL/DXry!rs),

in which L is the labeled quantity, in mg per mL, of dexamethasone in
the Ophthalmic Suspension, D is the concentration, in mg per mL, of
dexamethasone in the Assay preparation based on the labeled
quantity in the Ophthalmic Suspension and the extent of dilution, and
the other terms are as defined therein.

Neomycin and Polymyxin B Sulfates and
Gramicidin Cream

» Neomycin and Polymyxin B Sulfates and Gramicidin
Cream contains the equivalent of not less than 90.0
percent and not more than 130.0 percent of the labeled
amounts of neomycin, polymyxin B, and gramicidin.

Packaging and storage—Preserve in collapsible tubes or in well-
closed containers.

USP Reference standards (11)—USP Gramicidin RS. USP
Neomycin Sulfate RS. USP Polymyxin B Sulfate RS.

Minimum fill (755): meets the requirements.

Assay for neomycin and Assay for polymyxin B—Proceed with
Cream as directed in the Assay for neomycin and in the Assay for
polymyxin B under Neomycin and Polymyxin B Sulfates and
Bacitracin Zinc Ophthalmic Ointment.

Assay for gramicidin—Proceed with Cream as directed in the Assay
Jfor gramicidin under Neomycin Sulfate and Gramicidin Ointment.

Neomycin and Polymyxin B Sulfates and
Gramicidin Ophthalmic Solution

» Neomycin and Polymyxin B Sulfates and Gramicidin
Ophthalmic Solution is a sterile, isotonic aqueous
solution of Neomycin Sulfate, Polymyxin B Sulfate,
and Gramicidin. It contains the equivalent of not less
than 90.0 percent and not more than 130.0 percent of the
labeled amounts of neomycin, polymyxin B, and
gramicidin.

Packaging and storage—Preserve in tight containers. The con-

tainers or individual cartons are sealed and tamper-proof so that
sterility is assured at time of first use.

USP Reference standards {11)—USP Gramicidin RS. USP
Neomycin Sulfate RS. USP Polymyxin B Sulfate RS.

Thin-layer chromatographic identification test (201BNP):
meets the requirements.
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Sterility {71)—It meets the requirements when tested as directed for
Membrane Filtration under Test for Sterility of the Product to be
Examined.

pH {791): between 4.7 and 6.0.

Assay for neomycin—Proceed as directed for neomycin under
Antibiotics—Microbial Assays (81), using an accurately measured
volume of Ophthalmic Solution diluted quantitatively and stepwise
with Buffer No. 3 to yield a Test Dilution having a concentration
assumed to be equal to the median dose level of the Standard.

Assay for polymyxin B—Proceed as directed for polymyxin B under
Antibiotics—Microbial Assays (81), using an accurately measured
volume of Ophthalmic Solution diluted quantitatively and stepwise
with Buffer No. 6 to yield a Test Dilution having a concentration
assumed to be equal to the median dose level of the Standard. Add to
each test dilution of the Standard a quantity of USP Neomycin Sulfate
RS, dissolved in Buffer No. 6, to obtain the same concentration of
neomycin as is present in the Test Dilution.

Assay for gramicidin—Proceed as directed for gramicidin under
Antibiotics—Microbial Assays (81), using an accurately measured
volume of Ophthalmic Solution diluted quantitatively and stepwise
with alcohol to yield a Test Dilution having a concentration assumed
to be equal to the median dose level of the Standard.

Neomycin and Polymyxin B Sulfates,
Gramicidin, and Hydrocortisone Acetate
Cream

» Neomycin and Polymyxin B Sulfates, Gramicidin, and
Hydrocortisone Acetate Cream contains the equivalent
of not less than 90.0 percent and not more than 130.0
percent of the labeled amounts of neomycin, polymyxin
B, and gramicidin, and not less than 90.0 percent and not
more than 110.0 percent of the labeled amount of
hydrocortisone acetate (C3H3,06).

Packaging and storage—Preserve in well-closed containers.

USP Reference standards (11)—USP Gramicidin RS. USP
Hydrocortisone Acetate RS. USP Neomycin Sulfate RS. USP
Polymyxin B Sulfate RS.

Minimum fill (755): meets the requirements.

Assay for neomycin and Assay for polymyxin B—Proceed with
Cream as directed in the Assay for neomycin and in the Assay for

polymyxin B under Neomycin and Polymyxin B Sulfates and
Bacitracin Zinc Ophthalmic Ointment.

Assay for gramicidin—Proceed with Cream as directed in the Assay
for gramicidin under Neomycin Sulfate and Gramicidin Ointment.

Assay for hydrocortisone acetate—Proceed with Cream as directed
in the Assay under Hydrocortisone Acetate Lotion.

Neomycin and Polymyxin B Sulfates and
Hydrocortisone Otic Solution

» Neomycin and Polymyxin B Sulfates and Hydrocor-
tisone Otic Solution is a sterile solution containing the
equivalent of not less than 90.0 percent and not more
than 130.0 percent of the labeled amounts of neomycin
and polymyxin B. It contains not less than 90.0 percent
and not more than 110.0 percent of the labeled amount of
hydrocortisone. It may contain one or more suitable
buffers. dispersants. and solvents.

Usp 2 @8

; of Ophthalmic Suspe
Miainery ST diluted quantitatively
er-proofu_ s Dilution having a cor
W dose level of the Sta
RS. Uspiil 4 a quantity of Neom:
u§ cid the same concent
ailution.
28 for hydrocortisone—

Packaging and storage—Preserve in tight, light-resistant co,
The containers or individual cartons are sealed and tamp
that sterility is assured at time of first use.

USP Reference standards (11)—USP Hydrocortisone
Neomycin Sulfate RS. USP Polymyxin B Sulfate RS.

Sterility (71): meets the requirements.
pH (791): between 2.0 and 4.5.

Assay for neomycin—Proceed as directed under Anfibioris.. Jbile PHASE: Standard
Microbial Assays (81), using an accurately measured volume of 4 Prepare as directed
Otic Solution diluted quantitatively and stepwise with Buffer No, 3. in and Polymyxin B
yield a Test Dilution having a concentration assumed to be equa) g, "¢ Ophthalmic Ointm
the median dose level of the Standard (1.0 ug of neomycin per mL) A0 p'reparauon'—Trz;?s.
Assay for polymyxin B—Proceed as directed under Antibiofios S S‘:,SPe:‘;,?Bo:,’ 0‘;
Microbial Assays {81}, using an accurately measured volume of OeplAc" © 2 t‘}’l“ ixt\%re \
Solution diluted quantitatively and stepwise with Buffer No. 6 to yiest Sl 11 ™' tha ::)lution

a Test Dilution having a concentration assumed to be equal to s Fxlterp eceed as d
median dose level of the Standard (10 Polymyxin B Units per mLy 4 —

Add to each test dilution of the Standard a-quantity of Neomygg

cortisone under Neom)
Standard, dissolved in Buffer No. 6, to obtain the same concentratiog S~ and Hydrocortisor.

. f 2% fity, in mg, of Cqu.\
of neomycin present in the Test Dilution. B, n taken by the fon
Assay for hydrocortisone— 3

Mobile phase, Standard preparation, and Chromatographl L 20

system—Prepare as directed in the Assay for hydrocortisone undgd
Neomycin and Polymyxin B Sulfates, Bacitracin Zinc and Hydr
cortisone Ophthalmic Ointment.

Assay preparation—Transfer 3.0 mL of Otic Solution to a 200+
volumetric flask, dilute with a mixture of methanol and water (1:1)
volume, and mix. %

Procedure—Proceed as directed for Procedure in the Assay fié
hydrocortisone under Neomycin and Polymyxin B Sulfates, Bacitgy
cin Zinc and Hydrocortisone Ophthalmic Ointment. Calculate t§
quantity, in mg, of C, H;,0; in each mL of the Otic Solution taken g8 )
the formula: v

Chich C is the conc
scortisone RS in the &
B, of Ophthalmic Suspt
bnses obtained from th
ration, respectively.

omycin and P
fdrocortisone (

(66.67C)(ry/s),

in which C is the concentration, in mg per mL, of U
Hydrocortisone RS in the Standard preparation, and ry and rs

the peak responses obtained from the Assay preparation and 4
Standard preparation, respectively. ’ feomycin and Pgly
pe Otic Suspension
Fequivalent of not le
g 130.0 percent of

of polymyxin B.
pent and not more

bunt of hydrocortis
ile buffers, dispe:

Neomycin and Polymyxin B Sulfates ai§
Hydrocortisone Ophthalmic Suspensios;

iaging and storage—F
Fontainers or individut
erility is assured at ti
Reference standard
ycin Sulfate RS. USP
ayer chromatogra)
B the requirements.
ty (71):  meets the
#91):  between 3.0 ¢
P for neomycin am
ely measured volun
oM air bubbles, proc
Assay for polymy.
and Hydrocortiso
i ':01' hydrocortisone
Pile phase, Standa
f—Prepare as directe
Rcin and Polymyxin
¥e Ophthalmic Oini
P preparation—Tra
#nd free from air bu
Mixture of methan
¢ solution, rejectin
g°dure—Proceed as
isone under Neo
and Hydrocortis

» Neomycin and Polymyxin B Sulfates and Hydro®
tisone Ophthalmic Suspension is a sterile, aqued§
suspension containing the equivalent of not less U
90.0 percent and not more than 130.0 percent of

labeled amounts of neomycin and of polymyxin B
contains not less than 90.0 percent and not more U
110.0 percent of the labeled amount of hydrocortiSo

Packaging and storage—Preserve in tight containers. The
tainers or individual cartons are sealed and tamper-proof S0,
sterility is assured at time of first use. i
USP Reference standards (11)—USP Hydrocortisone RS.
Neomycin Sulfate RS. USP Polymyxin B Sulfate RS. :
Thin-layer chromatographic identification test (201BNP)
meets the requirements. :
Sterility (71): meets the requirements.
pH (791): between 4.1 and 7.0. e
Assay for neomycin—Proceed as directed for neomyci? o3
Antibiotics—Microbial Assays (81), using an accurately T
volume of Ophthalmic Suspension, freshly mixed and ﬁ'e°3
bubbles, diluted quantitatively and stepwise with Buffer No- T
a Test Dilution having a concentration assumed to be €qud
median dose level of the Standard. . 2l
Assay for polymyxin B—Proceed as directed for polymyx“‘ ;

Antihiotics—Mirrohial Assave (R1) neina an arruratelv 1
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Norfloxacin Ophthalmic Solution

» Norfloxacin Ophthalmic Solution is a sterile, aqueous
solution of Norfloxacin. It contains not less than 90.0
percent and not more than 110.0 percent of the labeled
amount of norfloxacin (C;¢H;sFN;03).

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

USP Reference standards (11)—USP Norfloxacin RS.
Identification—

A:  Ultraviolet Absorption (197U)—

Solution: about 0.06 mg of norfloxacin per mL.

Diluent:  0.1N hydrochloric acid.

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

Sterility (71): meets the requirements.
pH (791): between 5.0 and 5.4.
Assay—

Dilute phosphoric acid solution—Prepare a solution of phosphoric
acid in water (1 in 1000).

Mobile phase—Prepare a filtered and degassed mixture of Dilute
phosphoric acid solution and acetonitrile (850 : 150). Make adjust-
Enentss if necessary (see System Suitability under Chromatography

621)).

Standard preparation—Prepare a solution of USP Norfloxacin RS
in Dilute phosphoric acid solution having a known concentration of
about 0.06 mg per mL.

Resolution solution—Prepare a solution of USP Norfloxacin RS
and pipemidic acid in Dilute phosphoric acid solution having known
concentrations of about 0.06 mg of each per mL.

Assay preparation—Dilute an accurately measured volume of
Ophthalmic Solution quantitatively and stepwise with Dilute
phosphoric acid solution to obtain a solution having a concentration
of about 0.06 mg of norfloxacin per mL.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 278-nm detector and a
3.9-mm x 30-cm column that contains packing L1. The column
temperature is maintained at 50°. The flow rate is about 0.5 mL per
minute. Precondition the column for about 8 hours with 0.01M
monobasic sodium phosphate buffer adjusted with phosphoric acid to
a pH of 4.0. Chromatograph the Resolution solution, and record the
peak responses as directed for Procedure: the relative retention times
are about 0.8 for pipemidic acid and 1.0 for norfloxacin; and the
resolution, R, between the pipemidic acid peak and the norfloxacin
peak is not less than 1.2. Chromatograph the Standard preparation,
and record the peak responses as directed for Procedure: the tailing
factor for the norfloxacin peak is not more than 2.0; and the relative
standard deviation for replicate injections is not more than 2.0%.

Procedure—[NOTE—Use peak areas where peak responses are
indicated.] Separately inject equal volumes (about 10 pL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the responses for the
major peaks. Calculate the quantity, in mg, of norfloxacin
(C,6HsFN,0;) in each mL of the Ophthalmic Solution taken by the
formula:

(L/DXCXrulrs),

in which L is the labeled quantity, in mg per mL, of norfloxacin in the
Ophthalmic Solution; D is the concentration, in mg per mL, of
norfloxacin in the Assay preparation, based on the labeled quantity of
norfloxacin in each mL of the Ophthalmic Solution and the extent of
dilution; C is the concentration, in mg per mL, of USP Norfloxacin
RS in the Standard preparation; and r, and rg are the norfloxacin
peak responses obtained from the Assay preparation and the
Standard preparation, respectively.
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Norfloxacin Tablets ‘

» Norfloxacin Tablets contain not less than 90.0 pe
and not more than 110.0 percent of the labeled amoug of §
Norfloxacin (C]éH]sFN303). "

Packaging and storage—Preserve in well-closed containers,
USP Reference standards (11)—USP Norfloxacin RS.

Identification—

A: The retention time of the major peak in the chromato,
the Assay preparation corresponds to that of the Standarg
preparation obtained as directed in the Assay.

B: Shake a quantity of finely powdered Tablets, equivatent ¢
about 75 mg of norfloxacin, with 50 mL of a mixture of acidie
methanol (prepared by mixing 1000 mL of methanol and 9 mf: g
hydrochloric acid) and methylene chloride (1:1). Centrify
portion of the suspension thus obtained, and use the clear supematagg
as the test solution. Apply 50 uL each of the test solution and§;
standard solution of USP Norfloxacin RS in the same solve:
containing 1.5 mg per mL to a suitable thin-layer chromatog,
plate (see Chromatography {621)) coated with a 0.25-mm layer
chromatographic silica gel mixture. Place the plate in a suf
chromatographic chamber that contains and has been equim
with a developing system consisting of a mixture of chlorofors§
methanol, toluene, diethylamine, and water (40:40:20: 14:8), adll
develop the chromatogram until the solvent front has moved sbef§
three-fourths of the length of the plate. Remove the plate from
chamber, mark the solvent front, and allow the solvent to evaporis’
Locate the spots on the plate by examination under short-waveleng
UV light: the R value of the principal spot obtained from the test;
solution corresponds to that obtained from the Standard solution/
Dissolution (711)— L

PH 4.0 buffer—To 900 mL of water in a 1000-mL volumetric
add 2.86 mL of glacial acetic acid and 1.0 mL of a 50% (Wi
solution of sodium hydroxide, dilute with water to volume, and.
If necessary, adjust with glacial acetic acid or the sodium hydros
solution to a pH of 4.0. 108

Medium: pH 4.0 buffer; 750 mL. ;

Apparatus 2: 50 rpm. g

Time: 30 minutes.

Procedure—Determine the amount of C,¢H,FN,O; dissolved
UV absorbances at the wavelength of maximum absorbance at &
278 nm of filtered portions of the solution under test, suitably dild§
with Dissolution Medium, if necessary, in comparison Wik
Standard solution having a known concentration of USP Norfloa#§
RS in the same medium. .

Tolerances—Not less than 80% (Q) of the labeled amouin®
C,¢HsFN,0,; is dissolved in 30 minutes.
Uniformity of dosage units (905): meet the requirements. ¥,
Assay— i €

Mobile phase—Prepare a filtered and degassed miX , g
phosphoric acid solution (1 in 1000) and acetonitrile @501 2
Make adjustments if necessary (see System Suitability Vg
Chromatography (621)). ;

Standard preparation—Dissolve an accurately weighed quantig
USP Norfloxacin RS quantitatively in Mobile phase, an¢
quantitatively, and stepwise if necessary, with Mobile phase 0 %2
a solution having a known concentration of about 0.2 mg P“M

Assay preparation—Weigh and finely powder not less B
Tablets. Transfer an accurately weighed portion of the l o
equivalent to about 100 mg of norfloxacin, to a 200-mL V0!l
flask. Add 80 mL of Mobile phase, sonicate for 10 minutes:.=
with phosphoric acid solution (1 in 1000) to volume, &%
Transfer 10.0 mL of this solution to a 25-mL volumetri¢ by
with Mobile phase to volume, mix, and filter through a filter DAV
porosity of 1 um or less. |

Chromatographic system (see Chromatography (62 )r .
liquid chromatograph is equipped with a 275-nm de!“to ¥
3.9-mm x 30-cm column that contains packing L1, and 15 0P<"3
40 + 1.0°. ;

Precondition the column with degassed 0.01 M monobasi® =
phosphate adjusted with phosphoric acid to a pH of 4.0, ﬂ°a M
rate of 0.5 mL per minute for 8 hours. For the assay, Us¢
phase flow rate of about 2 mL per minute. Chromalo8 23
Standard preparation, and record the peak responses a5
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and r, is the total area of the peaks, except for the solvent peak: not
more than 0.2% is found. Calculate the percentage of each other
impurity with an area greater than that of the ofloxacin peak in the
chromatogram of the System suitability standard solution obtained
under Chromatographic system, by the formula:

100(r,/r),

in which 7, is the peak area for an individual impurity; and r, is the
total area of the peaks in the chromatogram obtained from the Test
solution, except for the solvent peak: not more than 0.3% of any
individual impurity is found; and the sum of all impurities found 1s
not more than 0.5%.

Limit of methanol and ethanol—

Internal standard solution—Prepare a solution in sodium hydrox-
ide solution (1 in 100) containing 0.7 pL of n-propyl alcohol per mL.
Transfer 2.0 mL of this solution to a 250-mL volumetric flask, dilute
with the same sodium hydroxide solution (1 in 100) to volume, and
mix.

Standard solution—Prepare a solution in Internal standard
solution containing 10.0 pg each of methanol and dehydrated alcoliol
per mL. Transfer 2.0 mL of this solution to a vial fitted with a septum
and crimp cap, and seal. Heat the sealed vial at 90° for 2 minutes, and
shake for 6 minutes.

Test solution—Transfer 40 mg of Ofloxacin, accurately weighed, to
a vial fitted with a septum and a crimp cap, add 2.0 mL of Internal
standard solution, and seal the vial. Heat the sealed vial at 90° for 2
minutes, and shake for 6 minutes.

Blank—Transfer 2.0 mL of the Internal standard solution to a vial
fitted with 2 septum and crimp cap, and seal. Heat the sealed vial at
90° for 2 minutes, and shake for 6 minutes.

Chromatographic system (see Chromatography (621))—The gas
chromatograph is equipped with a flame-ionization detector, a 0.53-
mm x 30-m fused silica column coated with a 3.0-um film of
stationary phase G43, and a fused silica precolumn. Helium is used as
the carrier gas at a flow rate of about 7 mL per minute. The injection
port and detector temperatures are maintained at about 170° and 250°,
respectively. Condition the column with the helium flowing at 200°
for 2 hours or until a stable baseline is obtained. For analysis, the
column temperature is programmed according to the following steps.
It is maintained at 35° for 3 minutes, then increased to 90° at a rate of
20° per minute, then increased further to 200° at a rate of 40° per
minute, and then maintained for 2 minutes. Chromatograph the
headspace of the Standard solution, and record the peak responses as
directed for Procedure: the relative retention times are about 0.5 for
methanol, 0.6 for ethanol, and 1.0 for n-propyl alcohol; the
resolution, R, between the methanol peak and the ethanol peak is
not less than 2.0; and the relative standard deviation for replicate
injections is not more than 5%.

Procedure—Use a heated gas tight syringe to make injections of
the headspace into the chromatograph. Separately inject equal
volumes (about 1 mL) of the headspace of the Standard solution,
the Blank, and the Test solution into the chromatograph, record the
chromatograms, and measure the peak area responses. Calculate the
percentage of methanol and ethanol in the Ofloxacin taken by the
formula:

(2/W)(Ry - Re)/(Rs — Re),

in which Wis the weight, in mg, of Ofioxacin taken to prepare the Test
solution; and Ry, Rs and R are the peak response ratios of the
relevant alcohol peak to the internal standard peak obtained from the
Test solution, the Blank, and the Standard solution, respectively: not
more than 0.005% of methanol and not more than 0.05% of ethanol
are found.

Assay—Transfer about 100 mg of Ofloxacin, accurately weighed, to
a 400-mL beaker, add 275 mL of acetic anhydride, and stir to
dissolve. Titrate with 0.1 N perchloric acid VS, determining the
endpoint potentiometrically, using a glass-silver chloride electrode
system (see Titrimetry (541)). Use the first of the two inflection
points. Perform a blank determination, and make any necessary
correction. Each mL of 0.1 N perchloric acid is equivalent to 36.138
mg of C,sH,FN,0,.

Usp 28

Ofloxacin Ophthalmic Solution j jrophilic O

fepare Hydrophi

{cthylparaben
propylparaben .

» Ofloxacin Ophthalmic Solution is a sterile aqueds
solution of Ofioxacin. It contains not less thap o
percent and not more than 110.0 percent of the |hat
amount of ofloxacin (C,sH;0FN;0y,).

T e dium Lauryl £

Packaging and storage—Preserve in tight containers at conys . pylene Glyco
room temperature. g tiearyl Alcohol
USP Reference standards (11)—USP Ofloxacin RS. hite Petrolatun
Identification— : birified Water

A: Thin-Layer Chromatographic Identification Test (201)-8 To make abor

Test solution—Dilute a portion of Ophthalmic Solution wif :
mixture of chloroform and methanol (1 : 1) to obtain a solutjon | A
a concentration of about 0.3 mg of ofloxacin per mL. ki

Standard solution—Dissolve an accurately weighed quant elt the Stearyl £
USP Ofioxacin RS in a mixture of chloroform and methanol (1 ;8 pam bath, and
obtain a solution having a concentration of 3.0 mg per mL. Ty i i
5.0 mL of this solution to a 50-mL volumetric flask, add 5 g lr:;sasgrca‘gg

5 9

water, dilute with a mixture of chloroform and methanol ( 3
volume, and mix.

Application volume: 2 pL.

Developing solvent system: a mixture of chloroform, met
and a solution (1 in 30) of ammonium hydroxide (150:74%
Saturate a paper-lined chromatographic chamber with this mix

B: The retention time of the ofloxacin peak in the chromato
of the Assay preparation corresponds to that in the chromatogf§
the Standard preparation, as obtained in the Assay. ;
Sterility (71)—It meets the requirements when tested as directs
Membrane Filtration under Test for Sterility of the Product §

aging and storage

lite Ointme

Examined. P fepare White O
pH (791): between 6.0 and 6.8. . b
Assay— % White Wax . . .
Mobile phase—Prepare a filtered and degassed mixture of ¢ hite Petrolatun
dodecy! sulfate (0.24% aqueous solution), acetonitrile, and g ‘To make.
acetic acid (580:400:20). Make adjustments if necessary$ : e
System Suitability under Chromatography (621)).
0.05 N Hydrochloric acid—Add 4.0 mL of hydrochloric ag oIt th .
500 mL of water, dilute with water to 1000 mL, and mix. 2 Whlte w
Resolution solution—Prepare a solution of about 0.1 mg ol e White Petr
Ofloxacin RS and about 2.4 mg of propylparaben in each o bntinue the hea
acetonitrile. DS to congeal.

Standard preparation—Quantitatively dissolve an accys
weighed quantity of USP Ofloxacin RS in 0.05N Hydrod
acid to obtain a solution having a known concentration of abod
mg per mL.

Assay preparation—Transfer an accurately measured Vol
Ophthalmic Solution, equivalent to about 3 mg of ofioxacin, &
mL volumetric flask, dilute with 0.05 N Hydrochloric acid to
and mix. ]

Chromatographic system (see Chromatography (621)5
liquid chromatograph is equipped with a 294-nm detector ;
4.6-mm x 25-cm column that contains 5-um packing L1. 198

pging and storage-

low Ointme)

rate is about 1.5 mL per minute. The column temperPsg PDare :
maintained at a constant temperature of about 35°. Chrom&7 Yellow Oi
the Resolution solution, and record the peak responses as 0% Ellow Wax

Procedure: the resolution, R, between propylparaben and oflof btrolatum R

not less than 2. Chromatograph the Standard preparation, 3¢
the peak responses as directed for Procedure: the tailing 3¢
more than 3; and the relative standard deviation for ™%
injections is not more than 2.0%.

To make

Procedure—Separately inject equal volumes (about 20 p)3 t the Yellow
Standard preparation and the Assay preparation into the &3 badd the Petro
ograph, record the chromatograms, and measure the a4 ftinge th,
major peaks. Calculate the quantity, in mg, of olifg s to e hea
(CsHxFN,0,) in each mL of the Ophthalmic Solution take®" congeal.

formula:
*I€ and storage-

S50(C/ V)(ry/rs),

in which C is the concentration, in mg per mL, of USP OfioX%g
in the Standard preparation; V is the volume, in mL, of %P z

Solution taken to prepare the Assay preparation; and 7y 3"
ofloxacin peak areas obtained from the Assay preparatwﬂ
Standard preparation, respectively.
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, metazoline Hydrochloride
hohthalmic Solution

! o,(ymetazoline Hydrochloride Ophthalmic Solution is
sterile, buffered solution of Oxymetazoline Hydro-
knioride in water adjusted to a suitable tonicity. It
tains not less than 90.0 percent and not more than
0.0 percent of the labeled amount of C¢H,4N,O - HCL.
i contains a suitable preservative.

1es (about 20 pL) ogy
ation into the chrop,
sure the response fopy
£ Cy¢H,N,0 - HC| iy,
‘en by the formula:;,

kaging and storage—Preserve in tight containers.

¢p Reference standards (11)—USP Oxymetazoline Hydrochlo-
RS.
ification—A volume of Ophthalmic Solution, equivalent to
2.5 mg of oxymetazoline hydrochloride, responds to the
ntification test under Oxymetazoline Hydrochloride Nasal Solu-

ng per mL, of p
wtion, and ry and »,
1y preparation and

=t

; {71): meets the requirements.
gt (791): between 5.8 and 6.8.

3 —
3 Mzbile phase—Prepare as directed in the Assay under Oxymetaz-
fine Hydrochloride.
Standard preparation—Prepare a solution of USP Oxymetazoline
loride RS in Mobile phase, having a known concentration
o imately equal to the labeled concentration of the Ophthalmic
Bution.
 Assay preparation—Use Ophthalmic Solution.
Chromatographic system and Procedure—Proceed as directed in
Assay under Oxymetazoline Hydrochloride, except to calculate
Pquantity, in mg, of C,;H,,N,O - HCl in each mL of the Ophthalmic
Betition taken by the formula:

Cry/rs),
fvhich the terms are as defined therein.

'
1
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‘)
asal Solution ig
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atains not less th
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i o
ontainers. 4 i
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2, in a 60-mL separt
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ydrochloric acid, i
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1y the dropwise addiy
N sodium hydroxid
itroferricyanide TSi
100), mix, and alla
acid dropwise unt
or 10 minutes: 2 {8

metholone

.0, 332.48
q frostan-3-one, 17-hydroxy-2-(hydroxymethylene)-17-methyl-,
(5a,178)-.

#-Hydroxy-2-(hydroxymethylene)-17-methyl-5«-androstan-3-
one  [434-07-1).

4ssay under O

of USP Oxymetaz}
a2 known concentiig
ntration of the Y

R

Pxymetholone contains not less than 97.0 percent and
o # more than 103.0 percent of C,,H3,0s, calculated on
-Proceed as di ’ dried basis.
‘de, except to 3% 3
each mL of the §

i

$aging and storage—Preserve in well-closed containers.
® Reference standards (11)—USP Oxymetholone RS.
EY €teness of solution—Dissolve 100 mg in 5 mL of dioxane: the
& o0 1S clear and free from undissolved solid.
"' ation—

Zl{i'ared Absorption (197K).
o Taviolet Absorption (197U)—
8, 0% 10 pg per mL.
e M 0.01 N methanolic sodium hydroxide.
 Srange (741):  between 172° and 180°.
» So'm{iﬁon (781S):  between +34° and +38°.

ton: 20 mg per mL, in dioxane.

Official Monographs / Oxymetholone 1445

Loss on drying (731)—Dry it in vacuum over phosphorus pentoxide
for 4 hours: it loses not more than 1.0% of its weight.

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

Solvent—Use dimethyl sulfoxide.

Assay—

Standard preparation—Prepare as directed under Single-steroid
Assay (511), using USP Oxymetholone RS.

Assay preparation—Weigh accurately about 20 mg of Oxymeth-
olone, previously dried, dissolve in a sufficient quantity of a mixture
of equal volumes of alcohol and chioroform to make 10.0 mL, and
mix.

Procedure—Proceed as directed for Procedure under Single-
steroid Assay (511}, using a solvent system consisting of a mixture
of benzene and alcohol (98:2), through the fourth sentence of the
second paragraph under Procedure. Then centrifuge the tubes for 5
minutes, and determine the absorbances of the supernatants in 1-cm
cells at the wavelength of maximum absorbance at about 315 nm,
with a suitable spectrophotometer, against the blank. [NOTE—Use
0.01 N alcoholic sodium hydroxide, rather than alcohol, to elute the
silica gel bands.] Calculate the quantity, in mg, of C,H;,0, in the
portion of Oxymetholone taken by the formula:

10C(A4y/ 45),

in which C is the concentration, in mg per mL, of USP Oxymetholone
RS in the Standard preparation, and A, and A4; are the absorbances of
the solutions from the Assay preparation and the Standard
preparation, respectively.

Oxymetholone Tablets

» Oxymetholone Tablets contain not less than 90.0
percent and not more than 110.0 percent of the labeled
amount of Cz[H;zO;.

Packaging and storage—Preserve in well-closed containers.
USP Reference standards (11)—USP Oxymetholone RS.
Identification—Mix an amount of powdered Tablets, equivalent to
about 50 mg of oxymetholone, with 15 mL of solvent hexane, and stir
occasionally for 15 minutes. Centrifuge the mixture, and decant and
discard the solvent hexane. Extract the residue with two 10-mL
portions of solvent hexane, centrifuging and decanting as before, and
discard the solvent hexane. Add 25 mL of chloroform to the residue,
mix by shaking for 1 to 2 minutes, and filter. Evaporate the filtrate to
about 3 mL, add a few mL of solvent hexane to induce crystallization,
and evaporate to dryness: the IR absorption spectrum of a potassium
bromide dispersion prepared from the oxymetholone so obtained, and
previously dried, exhibits maxima only at the same wavelengths as
that of a similar preparation of USP Oxymetholone RS, crystallized
from the same solvent mixture.
Dissolution (711)—

Medium: 0.05M pH 8.5 alkaline borate buffer (see under
Solutions in the section Reagents, Indicators, and Solutions); 900
mL

Apparatus 1: 100 rpm.

Time: 45 minutes.

Procedure—Determine the amount of C,,H;,0; dissolved from UV
absorbances at the wavelength of maximum absorbance at about 313
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 concentration of USP Oxymetholone RS in
the same medium. [NOTE—An amount of acetonitrile not to exceed
5% of the total volume of the Standard solution may be used to bring
the Reference Standard into solution prior to dilution with
Dissolution Medium.)

Tolerances—Not less than 75% (Q) of the labeled amount of
C,H,,0; is dissolved in 45 minutes.

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

Procedure for content uniformity—Transfer 1 finely powdered
Tablet to a 100-mL volumetric flask with the aid of about 75 mL of
methanol. Heat the methanol to boiling, and allow to remain ata
temperature just below the boiling point for 15 minutes with
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Standard preparation—Dissolve about 50 mg of USP Phenyleph-
rine Hydrochloride RS, accurately weighed, in 10 mL of water, dilute
with Dilution solvent to 25.0 mL, and mix. Further dilute 5.0 mL of
the resulting solution with Dilution solvent to 25.0 mL, and mix to
obtain a solution having a known concentration of about 0.4 mg per
mL.

Assay preparation—Transfer an accurately measured volume of
Injection, equivalent to about 10 mg of phenylephrine hydrochloride,
to a 25-mL volumetric flask. Dilute with Dilution solvent to volume,
and mix.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 280-nm detector and a
4.6-mm x 25-cm column that contains packing L1. The flow rate is
about 1 mL per minute. Chromatograph the System *suitability
solution, and record the responses for the major peaks: the resolution,
R, between epinephrine and phenylephrine is not less than 1.0.
Chromatograph replicate injections of the Standard preparation, and
record the peak responses as directed for Procedure: the relative
standard deviation is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20 pL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the responses for the
major peaks. Calculate the quantity, in mg, of C;H,,NO, - HCl in each
mL of the Injection taken by the formula:

25C 1 V)(rylrs),

in which C is the concentration, in mg per mL, of USP Phenylephrine
Hydrochloride RS in the Standard preparation, V is the volume, in
mL, of Injection taken, and r, and r are the peak responses obtained
fmnil the Assay preparation and the Standard preparation, respec-
tively.

Phenylephrine Hydrochloride Nasal Jelly

» Phenylephrine Hydrochloride Nasal Jelly contains not
less than 90.0 percent and not more than 110.0 percent of
the labeled amount of CyH;3NO, - HCL

Packaging and storage—Preserve in tight containers.

USPRgeference standards (11)—USP Phenylephrine Hydrochlo-
ride RS.

Identification—Dissolve a suitable quantity in water to obtain a
solution having a concentration of about 60 pg per mL, and
centrifuge, if necessary: the UV absorption spectrum of the solution
so obtained exhibits maxima and minima at the same wavelengths as
that of a similar solution of USP Phenylephrine Hydrochloride RS,
concomitantly measured.

Minimum fill (755): meets the requirements.

Assay—

Mobile phase—Prepare a mixture of methanol and water (1:1)
containing 1.1 g of sodium 1-octanesulfonate per liter, adjust with
phosphoric acid to a pH of 3.0, filter, and degas. Make adjustments to
the methanol and water ratio, if necessary (see System Suitability
under Chromatography (621)).

Dilution solvent—Prepare a mixture of methanol and water (1:1),
and adjust with phosphoric acid to a pH of 3.0.

Standard preparation—Dissolve an accurately weighed quantity of
USP Phenylephrine Hydrochloride RS in Dilution solvent to obtain a
Stock standard solution having a known concentration of about 2 mg
per mL. Dilute an accurately measured volume of this solution with
Dilution solvent to obtain the Standard preparation having a known
concentration of about 0.1 mg per mL.

Assay preparation—Transfer an accurately weighed amount of
Nasal Jelly, equivalent to about 10 mg of phenylephrine hydrochlo-
ride, to a 100-mL volumetric flask. Dilute with Dilution solvent to
volume, and mix.

Resolution solution—Transfer 5.0 mL of Stock standard solution to
a 100-mL volumetric flask, add 10 mg of USP Epinephrine Bitartrate
RS, dilute with Dilution solvent to volume, and mix.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 280-nm detector and a
4.6-mm x 25-cm column that contains packing L1. The flow rate is

UsP 23 WS 26

about 1 mL per minute. Chromatograph the Resolution solufigy, tification—It resp

resolution, R, is not less than 1.5, and the tailing factor f0[§ rine Hydrochloride
phenylephrine peak is not more than 2.0. Chromatograph tepli the ity (71):  meets
injections of the Standard preparation: the relative Stan 3 ” ’

deviation is not more than 2.0%. (191): between 4

Procedure—Separately inject equal volumes (about 20 L) of g 3.0 and 4.5 fo
Standard preparation and the Assay preparation into the chromas
ograph, record the chromatograms, and measure the responses for g
major peaks. Calculate the quantity, in mg, of C;H;NO, - HCl jp g
portion of Nasal Jelly taken by the formula: ) N

100C(ry/ rs),

in which C is the concentration, in mg per mL, of USP Phenylephr
Hydrochloride RS in the Standard preparation, and r,, and r, are the
peak responses obtained from the Assay preparation and g
Standard preparation, respectively.

Piobile phase, Diluti
fution, and Chromat
say under Phenyleph
Assay preparation—
bhthalmic Solution, ¢
ochloride, to a 10t
nt to volume, and
Procedure—Separate
pdard preparation a
raph, record the chror
jor peaks. Calculate t
of Ophthalmic Solu

Phenylephrine Hydrochloride Nasal
Solution =

hich C is the concer
drochloride RS in tk
of Ophthalmic Sc
2 ponses obtained fror
» Phenylephrine Hydrochloride Nasal Solution contai Jetesion Tegpestivel
not less than 90.0 percent and not more than 11%;

percent of the labeled amount of CoH;3NO, - HCI. 2

Packaging and storage—Preserve in tight, light-resistant containi
USP Reference standards (11)—USP Phenylephrine Hydros
ride RS.

Identification—It responds to the Identification test under Pl
ephrine Hydrochloride Injection.
Assay— i
Mobile phase, Dilution solvent, Standard preparation, Resohil§
solution, and Chromatographic system—Prepare as directed iy )
Assay under Phenylephrine Hydrochloride Nasal Jelly. )
Assay preparation—Transfer an accurately measured volumg
Nasal Solution, equivalent to about 10 mg of pheny!
hydrochloride, to a 100-mL volumetric flask. Dilute with Difi
solvent to volume, and mix. d
Procedure—Separately inject equal volumes (about 20 pL) ofg
Standard preparation and the Assay preparation into the chroi
ograph, record the chromatograms, and measure the responses 10§
major peaks. Calculate the quantity, in mg, of C;H,,NO, - HCl ing
mL of the Nasal Solution taken by the formula:

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

in which C is the concentration, in mg per mL, of USP Phenylep
Hydrochloride RS in the Standard preparation,V is the volu®
mL, of Nasal Solution taken, and r, and 7 are the peak respd
obtained from the Assay preparation and the Standard prepa o,
respectively.
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1,0 122.17
zeneethanol.

ethyl alcohol [

Faging and storage-
S0re in a cool, dry |
Rulication—Transfer
Wyl isocyanate (Cau
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¥ 1¢ on ignition (28
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Phenylephrine Hydrochloride
Ophthalmic Solution

» Phenylephrine Hydrochloride Ophthalmic Solut inous flame of a B
a sterile, aqueous solution of Phenylephrine Hydr4 coga;ee;]_ Permit th
ride. It contains not less than 90.0 percent and 00 % ofphe:ylg’t‘,:dfxg
than 115.0 percent of the labeled amob~ Im freely in t){,e air:
CoH,3NO; - HCI. It may contain a suitable antim“3 [yl Alcohol, and
agent and buffer and may contain suitable antio¥!%g drops has been a

& ¢dge of the But
Nsient green co

o —Shake 5 mL
Stand for | hour:

conl

Packaging and storage—Preserve in tight, light-resistant
of not more than 15-mL size. _
USP Reference standards (11)—USP Phenylephrine "}
ride RS.

a
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the tailing factor fo
. Chromatograph repj,
n: the relative

ﬁﬁcaﬁon—lt responds to the Identification test under Phenyl-
ine Hydrochloride Injection.

ity (71):  meets the requirements.
“lisg &y (791): between 4.0 and 7.5 for buffered Ophthalmic Solution;
umes (about 20 uL) of & 3.0 and 4.5 for unbuffered Ophthalmic Solution.

»aration into the chrop
sasure the responses fo; g
of C;H;;NO, - HCl ng

b\obile phase, Dilution solvent, Standard preparation, Resolution
& sion, and Chromatographic system—Prepare as directed in the
Loy under Phenylephrine Hydrochloride Nasal Jelly.
preparation—Transfer an accurately measured volume of
gpthalmic Solution, equivalent to about 10 mg of phenylephrine
Rirochloride, to a 100-mL volumetric flask. Dilute with Dilution
¥, ent to volume, and mix.

' procedure—Separately inject equal volumes (about 20 pL) of the
ndard preparation and the Assay preparation into the chromat-
aph, record the chromatograms, and measure the responses for the
ior peaks. Calculate the quantity, in mg, of C,H,;NO, - HCl in each
81 of Ophthalmic Solution taken by the formula:

100(C/ W(ry/ 19,

which C is the concentration, in mg per mL, of USP Phenylephrine
gydrochloride RS in the Standard preparation,V is the volume, in
il of Ophthalmic Solution taken, and ry and rs are the peak
ponses obtained from the Assay preparation and the Standard
eparation, respectively.

3
2

la

mL, of USP Phenylephyis
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i
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-Prepare as directed in
le Nasal Jelly.
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10 mg of phenylephs
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.
g

[60-12-8].

lumes (about 20 uL) oid
paration into the chrog
easure the responses o
;, of C,H,;NO; - HCling
yrmula: i

ftkag ing and storage—Preserve in tight, light-resistant containers,
j§ store in a cool, dry place.

tification—Transfer 1 mL to a dry test tube, add 500 pL of

) gyl isocyanate (Caution—Phenyl isocyanate is a strong lacri-
ol : or), and heat on a steam bath for 5 minutes. Cool, using ice if
-mL, of USP Phenylepi§ Bsary, and induce crystallization by scratching the walls of the

aration,V is the volumSg
i r; are the peak respdl
1 the Standard prep8

B with a glass rod. After crystals have formed, add about 10 mL of
peat hexane, heat to boiling for a few minutes, and filter the
ton into a warm, dry test tube. Collect the crystals that form on a
%, and wash them with cool solvent hexane: the crystals of
faethyl carbanilate so obtained melt between 78° and 80° (sce
Range or Temperature (741)).

¢ gravity (841): between 1.017 and 1.020.
ive index (831): between 1.531 and 1.534 at 20°.

iue on ignition (281)—Evaporate 10 mL in a suitable crucible,
leme to constant weight: the limit is 0.005%.
Pinated compounds—Wind a 1.5- x 5-cm strip of 20-mesh
BT 2auze around the end of a copper wire. Heat the gauze in the
© unous flame of a Bunsen burner until it glows without coloring
green. Permit the gauze to cool, and heat several times until
- oat of oxide has formed. Apply with a medicine dropper 2
’ °fPhenylethyl Alcohol to the cooled gauze, ignite, and permit
U freely in the air. Again cool the gauze, add 2 more drops of
: thyl Alcohol, and burn as before. Continue this process until a
N 6 drops has been added and ignited, and then hold the gauze in
L <f edge of the Bunsen flame, adjusted to a height of about 4
?tmansient green color or other color is imparted to the flame.

‘dkShake 5 mL with 5 mL of 1 N sodium hydroxide, and

stand for | hour: no yellow color appears it the organic (top)

oride

Jphthalmic Solut®
nylephrine Hydro%
) percent and pot
labeled amouny
1 suitable antimi¢t3
1 suitable antioXi®

‘ht, light-resistant 075

Phenylephrine Hydr

Official Monographs / Phenylpropanolamine 1543

Organic volatile impurities, Method 1V (467):

meets the require-
ments.

Phenylpropanolamine Bitartrate

CH,;;NO-CH,, 301.30
(R*,S*)-(+)-o-(1-Aminoethyl)benzenemethanol bitartrate
[67244-90-0).

» Phenylpropanolamine Bitartrate contains not less than
98.0 percent and not more than 101.0 percent of
CoH3NO - C4HgOq, calculated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant containers.
USP Reference standards (11)—USP Cathinone Hydrochloride
RS. USP Dextroamphetamine Sulfate RS. USP Phenylpropanediol
RS. USP Phenylpropanolamine Bitartrate RS. USP Phenylpropanol-
amine Hydrochloride RS.
Identification—

A: Infrared Absorption (197K).

B: It responds to the test for Tartrate (191).
Melting range, Class I (741): between 150° and 164°.
pH (791): between 3.1 and 3.7, in a solution (3 in 100).
Loss on drying (731)—Dry it at 65° for 3 hours: it loses not more
than 1.0% of its weight.
Residue on ignition (281): not more than 0.1%.
Heavy metals, Method I (231)—Dissolve 1 g in 5 mL of water, add 1
Bné_ogto'/ 1N acetic acid, and dilute with water to 25 mL: the limit is

. 0.

Limit of cathinone hydrochloride—Proceed as directed for Limit of
cathinone hydrochloride under Phenylpropanolamine Hydrochlo-
ride.

Limit of amphetamine hydrochloride and phenylpropanediol—

Mobile phase—Prepare a mixture of 20 mL of 10% tetramethyl-
ammonium hydroxide and S mL of phosphoric acid, dilute with water
to a volume of 1000 mL, and mix. To 896 mL of the resulting solution
add 100 mL of methanol, 4 mL of tetrahydrofuran, and mix. Filter
and degas the mixture. Make adjustments if necessary (see System
Suitability under Chromatography (621)).

Standard solution A—Dissolve accurately weighed quantities of
USP Phenylpropanolamine Hydrochloride RS and USP Dextroam-
phetamine Suifate RS in water to obtain a solution having known
concentrations of about 100 mg of USP Phenylpropanolamine
Hydrochloride RS per mL and 1 pg of USP Dextroamphetamine
Sulfate RS per mL.

Standard solution B—Dissolve an accurately weighed quantity of
USP Phenylpropanediol RS in water, and dilute quantitatively, and
stepwise if necessary, with water to obtain a solution having a known
concentration of about 0.1 mg per mL.

Resolution solution—Dissolve accurately weighed quantities of
USP Phenylpropanolamine Hydrochloride RS and USP Dextroam-
phetamine Sulfate RS in water to obtain a solution containing about 5
g of each per mL.

Test solution—Transfer about 1000 mg of Phenylpropanolamine
Bitartrate, accurately weighed, to a 10-mL volumetric flask, dilute
with water to volume, and mix.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 215-nm detector and a
4.6-mm x 15-cm column that contains spherical 5-pm packing L1.
The flow rate is about 2.0 mL per minute. Separately chromatograph
the Resolution solution and each Standard solution, and record the
peak responses as directed for Procedure: the relative retention times
are about 1.0 for phenylpropanolamine, between 1.9 and 2.1 for
dextroamphetamine, and between 2.3 and 2.7 for phenylpropanediol;
the resolution, R, between phenylpropanolamine and dextroamphet-
amine in the chromatogram of the Resolution solution is not less than
5.0; and the relative standard deviation for replicate injections of the
Stundard solutions is not more than 3.0%.

Procedure—Separately inject equal volumes (about 20 pL) of
Standard solution A, Standard solution B, and the Test solution into
the chromatograph, record the chromatograms, and measure the
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1556 Physostigmine /| Official Monographs

USP Reference standards (11)—USP Physostigmine Salicylate RS.
USP Endotoxin RS.
Identification—
A: It responds to the Identification test under Physostigmine.
B: It responds to the tests for Salicylate {191).
Bacterial endotoxins (85)—It contains not more than 83.4 USP
Endotoxin Units per mg of physostigmine salicylate.
pH (791): between 3.5 and 5.0.
Other requirements—It meets the requirements under Injections

Assay— ;

0.05 M Ammonium acetate—Dissolve 3.85 g of ammonium acetate
in 1 liter of water, and adjust, if necessary, with glacial acetic acid or
ammonium hydroxide to a pH of 6 + 0.1.

Mobile phase—Prepare a filtered and degassed mixture of equal
volumes of acetonitrile and 0.05M Ammonium acetate. Make
adjustments if necessary (see System Suitability under Chromatog-
raphy {621)).

Benzyl alcohol-benzaldehyde solution—Prepare a mixture of 100
uL of benzyl alcohol and 1 pL of benzaldehyde in each 400 mL of
acetonitrile.

Standard preparation—Dissolve an accurately weighed quantity of
USP Physostigmine Salicylate RS in Benzyl alcohol-benzaldehyde
solution, and dilute quantitatively, and stepwise if necessary, with
Benzyl alcohol-benzaldehyde solution, to obtain a solution having a
known concentration of about 30 pg per mL.

Assay preparation—Transfer an accurately measured volume of
Injection, equivalent to about 3 mg of physostigmine salicylate, to a
100-mL volumetric fiask, dilute with acetonitrile to volume, and mix.

Chromatographic system (see Chromatography (621)>—The
liquid chromatograph is equipped with a 254-nm detector and a
3.9-mm x 30-cm column that contains packing L1. The flow rate is
about 2 mL per minute. Separately chromatograph 10-uL portions of
the Benzyl alcohol-benzaldehyde solution and the Standard prepa-
ration, and record the peak responses as directed under Procedure
[NOTE—If the components of the Benzyl alcohol-benzaldehyde
solution co-elute, the Standard preparation will exhibit only 2
peaks instead of 3.]: in a suitable system, benzyl alcohol and
benzaldehyde elute before physostigmine, the column efficiency
determined from the analyte peak is not less than 1200 theoretical
plates, the resolution, R, between physostigmine and the adjacent
peak (benzyl alcohol or benzaldehyde or the combination of these) is
not less than 2.0, and the relative standard deviation for replicate
injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10 pL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the responses for the
major peaks. Calculate the quantity, in mg, of C;sH,N;0, - C,H(0, in
each mL of the Injection taken by the formula:

0.1(C/V)(ry/rs),
in which C is the concentration, in pg per mL, of USP Physostigmine

Salicylate RS in the Standard preparation, Vis the volume, in mL, of

Injection taken, and r,, and r; are the peak responses obtained from the
Assay preparation and the Standard preparation, respectively.

Physostigmine Salicylate Ophthalmic
Solution

» Physostigmine Salicylate Ophthalmic Solution is a
sterile, aqueous solution of Physostigmine Salicylate. It
contains not less than 90.0 percent and not more than
110.0 percent of the labeled amount of C;sHa N3O, -
C;H¢O;. It may contain suitable antimicrobial agents,
buffers, and stabilizers, and suitable additives to increase
its viscosity.

Usp 23 s 28

Packaging and storage—Preserve in tight, light-resistant contajp,
USP Reference standards (11)—USP Physostigmine Salicylare RS

Identification-—It responds to the Identification tests under Physo:
stigmine Salicylate. ¢
Sterility {(71): meets the requirements.

pH (791): between 2.0 and 4.0. i
Assay— ‘
0.05 M Ammonium acetate and Mobile phase—Prepare as directeq
in the Assay under Physostigmine Salicylate Injection. : 3

Standard preparation—Dissolve an accurately weighed quantity of §
USP Physostigmine Salicylate RS in acetonitrile, and dilute §
quantitatively, and stepwise if necessary, with acetonitrile, to obtajg
a solution having a known concentration of about 30 ug permL, © §

Assay preparation—Transfer an accurately measured volume of |
Ophthalmic Solution, equivalent to about 3 mg of physostigmine
salicylate, to a 100-mL volumetric flask, dilute with acetonitrile tg §
volume, and mix. 1%

Chromatographic system (see Chromatography (621))—Ti
liquid chromatograph is equipped with a 254-nm detector and i
3.9-mm x 30-cm column that contains packing L1. The flow rate iy,
about 2 mL per minute. Chromatograph the Standard preparation §
and record the peak responses as directed for Procedure: the columsr}
efficiency determined from the analyte peak is not less than 1204 |
theoretical plates, and the relative standard deviation for replica
injections is not more than 2.0%. A%

Procedure—Proceed as directed for Procedure in the Assay unde

‘physostigmine
Qintment

» Physostigmine Su

got less than 90.0
ent of the labele

ﬁ:sterile.

€ packaging and storage
tubes.

USP Reference standar:
EJdentification—

A: Place about 20 g
Pgpout 25 mL of water,
wntinuous stirring, unti
pngeal the ointment bast
Pflter into a separator. L
Sigentification test B: t
Fequirements of the tes
ases {181}, USP Physos
odium bicarbonate bein;
ydroxide specified.

; A 2-mL portior
dentification test A respc

Physostigmine Salicylate Injection. Calculate the quantity, in mg, ¢ ity (71):  meets th
C,;H,,N,0, - C;H(0; in each mL of the Ophthalmic Solution taken b et Ilt;a(rtiZl mh :ﬂ ee
the: formula: Particles in Ophthalmic «

0.1(C/ VXry/ 1y, % R Assay—
s 0.05M Ammonium ace
i the Assay under Physo
& Standard preparation—
8P Physostigmine Se
uantitatively, and stepw:
golution having a know
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phthalmic Ointment, ec
@ifate, to a 60-mL sep:
Jade n-hexane, and extra
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Riih acetonitrile to volun
Chromatographic syste
b directed for Chrom
ysostigmine Salicylate
cedure—Proceed as
"sostigmine Salicylate
t5tyN;0,), - H,SO, in
ken by the formula:

(648.77

‘which 648.77 and

ErSostigmine sulfate anc
& - concentration, in g
& 11 the Standard prepa

in which the terms are as defined therein.

Physostigmine Sulfate

(C\sHyN;0,), - H,S0, 648.77 ) 1
Pyrrolo[2,3-b)indol-5-ol, 1,2,3,3a,8,8a-hexahydro-1,3a,8-trimethyky
methylcarbamate (ester), (3aS-cis)-, sulfate (2:1).

Physostigmine sulfate (2:1)  [64-47-1].

» Physostigmine Sulfate contains not less than 97
percent and not more than 102.0 percent 0
(C1sH21N305); - H,S0,, calculated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant cont2 ip 'I‘ ‘
USP Reference standards (11)—USP Physostigmine Salicylate "
Identification— R
A: It responds to the Identification test under Physostigminé. &
B: A solution (1 in 100) responds to the tests for Sulfate (19%
Specific rotation (781S): between ~116° and —120°. A
Test solution: 10 mg per mL, in water. ) (|
Loss on drying (731)—Dry it at 105° to constant weight: it 1055
more than 1.0% of its weight.
Residue on ignition (281): negligible, from 100 mg. 2
Readily carbonizable substances—It meets the requirements
test for Readily carbonizable substances under Physostigminé: :
Assay—Dissolve about 200 mg of Physostigmine Sulfat ,,3°° ¢
weighed, in 25 mL of water. Render the solution alkaline ‘;
addition of about 1 g of sodium bicarbonate, and extract with %23
mL and five 10-mL portions of chloroform, each time€ "
vigorously for 1 minute. Filter each extract through glass wod
15 mL of glacial acetic acid and 10 mL of acetic acid anhy! ric :
combined chloroform extracts, and titrate with 0.02 N pemh]o e
VS, determining the endpoint potentiometrically. Perform " (s
determination, and make any necessary correction. Ea¢ o
0.02N perchloric acid is equivalent to 6.488 ™%
(C\sHxN;0s), - Hi80,.
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