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and record the responses as directed under Procedure: the capacity
factor, ¥, for the ciprofloxacin peak is between 1.5 and 6, the column
efficiency is not less than 500 theoretical plates, the tailing factor for
the analyte peak is not less than 0.9 and not more than 2.0, and the
relative standard deviation for replicate injections is not more than
2%.

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
ciprofioxacin peaks. Calculate the quantity, in mg, of ciprofioxacin
g_C,,H.lgFN,O,) in each mL of the Ophthalmic Solution taken by the

ormula:

(331.34/367.81)(50C/ V)(ry/rs),

in which 331.34 and 367.8]1 are the molecular weights of
ciprofloxacin and anhydrous ciprofloxacin hydrochloride, respec-
tively; C is the concentration, in mg per mL, of USP Ciprofloxacin
Hydrochloride RS in the Standard preparation, calculated on the
anhydrous basis; V is the volume, in mL, of Ophthalmic Solution
taken; and ry, and s are the peak responses obtained from the 4ssay
preparation and the Standard preparation, respectively.

Ciprofioxacin Tablets

» Ciprofloxacin Tablets contain Ciprofloxacin Hydro-
chloride equivalent to not less than 90.0 percent and not
more than 110.0 percent of the labeled amount of
ciprofloxacin (C,7H,sFN;0;).

Packaging and storage—Preserve in well-closed containers.

USP Reference standards (11)—USP Ciprofloxacin Hydrochloride
RS. USP Ciprofioxacin Ethylenediamine Analog RS.

Identification—

A: 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.

B: Place a number of Tablets, equivalent to about 1500 mg of
ciprofioxacin, in a suitable flask containing about 750 mL of water,
and sonicate for about 20 minutes. Dilute with water to 1000 mL, and
mix. Centrifuge a portion of this suspension, and use the clear
supernatant obtained as the test solution. Dissolve a quantity of USP
Ciprofloxacin Hydrochloride RS in water to obtain a Standard
solution containing 1.5 mg per mL. Proceed as directed for
Identification test B under Ciprofioxacin Hydrochloride, starting
with “Separately apply, as 1-cm bands, 5 pL each,” except to use 10
pL each of the test solution and the Standard solution: the specified
result is obtained.

Dissolution (711)—
Medium: 0.01 N hydrochloric acid; 900 mL.

Apparatus 2: 50 rpm.
Time: 30 minutes.

Procedure—Determine the amount of ciprofloxacin hydrochloride
(C,;H;sFN,0, - HC]) dissolved by employing UV absorption at the
wavelength of maximum absorbance at about 276 nm on 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 Ciprofloxacin Hydrochloride RS in
the same Medium.

Tolerances—An amount of ciprofloxacin hydrochloride
(C\;H,sFN,0; - HCI) equivalent to not less than 80% (Q) of the
labeled amount of ciprofloxacin (C,,H,;FN,0;) is dissolved in 30
minutes.

Uniformity of dosage units (905):
Assay—

Diluent—Prepare a filtered and degassed mixture of 0.025M
phosphoric acid, previously adjusted (with triethylamine) to a pH of
2.0 £+ 0.1, and acetonitrile (87 : 13).

Mobile phase—Prepare a filtered and degassed mixture of 0.025M
phosphoric acid, previously adjusted (with triethylamine) to a pH of
3.0 £ 0.1, and acetonitrile (87: 13). Make adjustments if necessary
(see System Suitability under Chromatography (621)).

meet the requirements.
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Standard preparation—Quantitatively dissolve an accurately
weighed quantity of USP Ciprofloxacin Hydrochloride RS in Diluent
to obtain a solution having a known concentration of about 0.2 mg
per mL.

Resolution solution—Dissolve a quantity of USP Ciprofloxacin
Ethylenediamine Analog RS in the Standard preparation to obtain a
solution containing about 0.05 mg per mL.

Assay preparation—Transfer 5 Tablets to a 500-mL volumetric
flask, add about 400 mL of Diluent, and sonicate for about 20
minutes. Dilute with Diluent to volume, and mix. Quantitatively
dilute an accurately measured volume of this solution, previously
filtered through a 0.45-um membrane filter, with Diluent to obtain a
solution containing the equivalent of about 0.20 mg of ciprofloxacin
per mL.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 278-nm detector and a
4.6-mm x 25-cm column that contains packing L1 and is operated at
30 + 1°. The flow rate is about 1.5 mL per minute. Chromatograph
the Resolution solution, and record the peak responses as directed for
Procedure: the retention time for ciprofloxacin is between 6.4 and
10.8 minutes; the relative retention times are about 0.7 for
ciprofloxacin ethylenediamine analog and 1.0 for ciprofloxacin; and
the resolution, R, between the ciprofloxacin ethylenediamine analog
peak and the ciprofloxacin peak is not less than 6. Chromatograph the
Standard preparation, and record the peak responses as directed for
Procedure: the column efficiency, determined from the ciprofloxacin
peak, is not less than 2500 theoretical plates; the tailing factor for the
ciprofloxacin 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 10 pL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the peak areas for the
major peaks. Calculate the quantity, in mg, of ciprofloxacin
(C,;HxFN,0;) in each Tablet taken by the formula:

(331.34/367.81)(CL/D)(ry/ 1),

in which 331.34 and 367.81 are the molecular weights of
ciprofioxacin and anhydrous ciprofloxacin hydrochioride, respec-
tively; C is the concentration, in mg per mL, of USP Ciprofloxacin
Hydrochloride RS in the Standard preparation, calculated on the
anhydrous basis; L is the labeled quantity, in mg, of ciprofloxacin in
each Tablet; D is the concentration, in mg per mL, of ciprofloxacin in
the Assay preparation, based on the labeled quantity per Tablet and
the extent of dilution; and r,, and r; are the ciprofloxacin peak areas
obtained from the Assay preparation and the Standard preparation,
respectively.

Cisplatin

CLHN,Pt 300.04
Platinum, diamminedichloro-, (SP-4-2)-.
cis-Diamminedichloroplatinum  [/5663-27-1].

» Cisplatin contains not less than 98.0 percent and not
more than 102.0 percent of CHgN,Pt, calculated on the
anhydrous basis.

Caution—Cisplatin is potentially cytotoxic.Great care
should be taken to prevent inhaling particles and
exposing the skin to it.

Packaging and storage—Preserve in tight containers. Protect from
light.

USP Reference standards (11)—USP Cisplatin RS. USP Transpla-
tin RS. USP Potassium Trichloroammineplatinate RS.

A

USP 28

Identification—

A: The retention ti
the Assay preparatio
preparation as obtainec

B: Infrared Absorp

C: Spray reagent—
hydrochloric acid, and
that all of the solids dis
90 mL of water. Mix
precipitate that is forme.
at least 1 week.

Procedure—Prepare
per mL and a Standard ¢
per mL, both in din
quantities of each soh
coated with a 0.25-mm
(see Chromatography
chromatographic chamr
equilibrated for 30 mim
of acetone and 1IN nit
distance of about 8 cm fi
to air-dry. Complete th
about 100° for 1 minute
an oven at about 100° {
solution of potassium io
spots: the principal sp
appearance and R, valu
Crystallinity (695): r
Water, Method I (921):
UV purity ratio—[NO?
hydrochloric acid and n
and dry before use. Do
acetone or pressurized :
light, and use within 1 h
mg of ground Cisplatin
hydrochloric acid to v
alternately stir at a hig
seconds until complet:
frequently to remove pa
UV absorption spectrur
0.IN hydrochloric aci
absorbance at the maxin
246 nm is not less than

Limit of trichloroamm
Mobile phase—Trans
volumetric flask, dissol"
Degas, and filter throug
this solution is 5.9 £ 0.
the Mobile phase, if
requirements.

Standard preparatio
solve a suitable quantity
RS, accurately weighed
saline TS to obtain a sol
6 ug per mL. Use withi

Test preparation—[»
about 50 mg of Cis
volumetric flask, and d
dissolve by stirring by r
4 hours.

_ Chromatographic s:
liquid chromatograph '
4.6-mm x 25-cm colun
about 2 mL per minute
and record the peak r
resolution, R, between

Platinate peak is not les.
for replicate injections :

Procedure—Separate

landard preparation :
graph, record the chrom
due to trichloroammin

Slayback Exhibit 1055, Page 20 of 78
Slayback v. Eye Therapies - IPR2022-00142



USP 238

omolyn Sodium RS.

um of the Assay preparq.
>its maxima and minima a
solution of USP Cromolyy

ts the requirements.

ons of Inhalation Solutiop
Sodium RS in a mixture of
acetone (6:4:1) contain.
A) and 0.1 mg per mL
yer chromatographic plate
qth a 0.25-mm layer of
ow the spots to dry, and
tem consisting of a mixture
tic acid (9:9:2) until the
1s of the length of the plate,
:hamber, mark the solvent
.ocate the spots on the plate
light: the R, value of the
m Solution corresponds to
n A. Any spot in the
on Solution moving ahead
nse than the spot in the
lution B (1.0%).

1 Standard preparation—
omolyn Sodium.

r an accurately measured
lent to about 25 mg of
having a concentration of
iis solution into a 100-mL
um phosphate buffer, dilute

the absorbances of the
sparation in 1-cm cells at
: at about 326 nm, with a
00 aqueous solution of pfl
<. Calculate the quantity, in
\halation Solution taken by

ser mL, of USP Cromolyn
Vis the volume, in mL, of
are the absorbances of the
waration and the Standard

Solution

lution is an aqueous
contains not less than

110.0 percent of the
(t may contain suitabl¢

it, light-resistant containers-
“romolyn Sodium RS.
s for Identification test B

juirements of the test fof
»dium Inhalation Solutioh
“Inhalation Solution.”

sare as directed in the A5,

USP 28

Assay preparation—Transfer 4 mL of Nasal Solution to a 100-mL
volumetric ﬂask, dilute wnth water to volume, and mix. Trzgnsfer an
aliquot of this solution, equivalent to 8 mg of cromolyn sodium, to a
250-mL volumetric flask. Add 2.5 mL of pH 7.4 Sodium phosphate
buffer, dilute with water to volume, and mix.

Standard preparation—Prepare as directed in the Assay under
Cromolyn Sodium.

Procedure—Proceed as directed for Procedure in the Assay under
Cmmol}'”('d' Inhnlats Chlesti,

Cromolyn Sodium Ophthalmic Solution

» Cromolyn Sodium Ophthalmic Solution is a sterile,
aqueous solution of Cromolyn Sodium. It contains not
less than 90.0 percent and not more than 110.0 percent of
the labeled amount of C,3H;4Na,Oy,. It may contain
suitable antimicrobial and stabilizing agents.

Packaging and storage—Preserve in tight, light-resistant, single-
dose or multiple-dose containers. Ophthalmic Solution that is
packaged in multiple-dose containers contains a suitable antimicro-
bial agent.

USP Reference standards (11)—USP Cromolyn Sodium RS.
Identification—It meets the requirements for Identification test B
under Cromolyn Sodium.

Sterility (71): meets the requirements.

pH (791): between 4.0 and 7.0.

Related compounds—It meets the requirements of the test for
Related compounds under Cromolyn Sodium Inhalation Solution,
“Ophthalmic Solution” being read in place of “Inhalation Solution.”
Assay—

. PH 7.4 Sodium phosphate buffer—Prepare as directed in the Assay
under Cromolyn Sodium.

Assay preparation—Transfer 4 mL of Ophthalmic Solution to a
100-mL volumetric flask, dilute with water to volume, and mix.
Transfer an aliquot of this solution, equivalent to 8 mg of cromolyn
sodium, to a 250-mL volumetric flask. Add 2.5 mL of pH 7.4 Sodium
phosphate buffer, dilute with water to volume, and mix.

Standard preparation—Prepare as directed in the Assay under
Cromolyn Sodium.

Procedure—Proceed as directed for Procedure in the Assay under
Cromolyn Sodium Inhalation Solution.

Crotamiton

CyH,NO 20328
%I'Bu'»enanude, N-ethyl-N-(2-methylphenyl)-.
“Ethyl-o-crotonotoluidide  (483-63-6].

» Crotamiton is a mixture of cis and trans isomers
‘ig“tammg not less than 97.0 percent and not more than
3.0 percent of C13H|7N0.

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

Official Monographs / Crotamiton 551

Identification—

A: Infrared Absorption (197F).

B: Ultraviolet Absorption (197U)—

Solution: 20 pg per mL.

Medium: cyclohexane.

C: To about 10 mL of a saturated solution in water add a few
drops of potassium permanganate TS: a brown color is produced, and
a brown precipitate is formed on standing.

Specific gravity (841): between 1.008 and 1.011 at 20°.
Refractive index (831): between 1.540 and 1.543 at 20°.
Residue on ignition (281): not more than 0.1%.

Bound halogen—Place 4 drops in a 3-mm (ID) test tube, and add
calcium oxide to a height of 1 cm. Heat the tube in a flame, starting
from the top, until the reaction is complete, then ignite for a short
time. Transfer the contents to a beaker containing 10 mL of water,
acidify with nitric acid, and filter. To the filtrate add 0.2 mL of silver
nitrate solution (1 in 60): any opalescence obtained is not more than
that obtained from a blank solution treated in the same manner.
Assay—Transfer about 50 mg of Crotamiton, accurately weighed, to
a 100-mL volumetric flask, add cyclohexane to volume, and mix.
Transfer 10.0 mL of this solution to a 250-mL volumetric flask, dilute
with cyclohexane to volume, and mix. Determine the absorbance of
this solution and of a solution of USP Crotamiton RS in the same
medium having a known concentration of about 20 pug per mL in 1-
cm cells at the wavelength of maximum absorbance at about 242 nm,
with a suitable spectrophotometer, using cyclohexane as the blank.
Calculate the quantity, in mg, of C,;H,;NO in the Crotamiton taken by
the formula:

2.5C(4y/ As),

in which C is the concentration, in pg per mL, of USP Crotamiton RS
in the Standard solution; and 4, and A4; are the absorbances of the
assay solution and the Standard solution, respectively.

Crotamiton Cream

» Crotamiton Cream contains not less than 93.0 percent
and not more than 107.0 percent of the labeled amount of
C;HisNO.

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

USP Reference standards (11)—USP Crotamiton RS.
Identification—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 preparation.

Minimum fill (755): meets the requirements.

Assay—

Internal standard solution—Dissolve butyl benzoate in methanol
to obtain a solution containing about 17.5 mg per mL.

Mobile phase—Prepare a suitable degassed and filtered mixture of
acetonitrile and water (3 :2).

Standard solution—Dissolve a suitable quantity of USP Crotami-
ton RS, accurately weighed, in methanol to obtain a solution having a
known concentration of about 1 mg per mL.

Standard preparation—Pipet 10 mL of Standard solution and 5
mL of Internal standard solution into a 50-mL volumetric flask,
dilute with methanol to volume, and mix.

Assay preparation—Transfer an accurately weighed portion of
Crotamiton Cream, equivalent to about 50 mg of crotamiton, to a
tared 50-mL volumetnic flask. Add about 25 mL of methanol, and
shake and sonicate to disperse the cream. Dilute with methanol to
volume, and mix. Filter about 20 mL through moderately retentive
filter paper. Pipet 10 mL of the clear filtrate and 5 mL of Internal
standard solution into a 50-mL volumetric flask, dilute with methanol
to volume, and mix.

Procedure—Inject equal volumes of the Standard preparation and
the Assay preparation into a liquid chromatograph (see Chromatog-
raphy (621)) equipped with a 254-nm detector and a 4.6-mm x 25-
cm stainless steel column that contains packing L1. In a suitable

Slayback Exhibit 1055, Page 21 of 78
Slayback v. Eye Therapies - IPR2022-00142



USP 28

1%.

in methanol, and dilute
t solution. Dissolve ,
Hydrochloride RS jp
a known concentration
solution quantitatively
wed standard solution
.. Apply separate 5.y,
line of a suitable thip.
graphy (621)) coateq
silica gel mixture and
he chromatogram in 5
nt system consisting of

hydroxide (75:25:1)
fourths of the length of
air-dry, and view under
principal spot from the
dard solution; and any
s not exceed, in size or
the Diluted standard

): meets the require.

sept to use 100.0 pg of
'6.0 ug of 1,4-dioxane,

zaprine Hydrochloride,
acetic acid, add 15 mL
N perchloric acid VS,
using a platinum ring
rode containing 0.1N
see Titrimetry (541)).
Y necessary correction.
ralent to 31.19 mg of

oride Tablets

lablets contain not
1an 110.0 percent of
rine hydrochloride

losed containers.
»benzaprine Hydrochlo-

nely powdered Tablets,
ine hydrochloride, to 2
e, swirl to dissolve, and
1L, transfer to a suitable
ivaporate with the aid of
il crystallization occurs.
her, and air-dry.

in the chromatogram of
the chromatogram of the
say.

nL.

H,,N - HCI dissolved by
of maximum absorbancé
the solution under test,
if necessary, in compar-
vn concentration of US
ame Medium.

the labeled amount of

ysP 28

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

As;;gbile phase—Prepare a suitable filtered and degassed mixture of
water, acetonitrile, methanol, and methanesulfonic acid
(43;28:24:0.2), and adjust with diethylamine to a pH of 3.6.
Make adjustments if necessary (see System Suitability under
Chromatography (621)). ‘ .

Standard preparation—Dissolve an accurately weighed quantity of
USP Cyclobenzagn'ng Hydrochloride RS in 0.1 N hydrochloric acid,
and dilute quantitatively, and stepwise if necessary, with 0.1N

drochloric acid to obtain a solution having a known concentration
of about 0.05 mg per mL.

Assay preparation—Weigh and finely powder not fewer than 20
Tablets. Transfer an accurately weighed portion of the powder,
equivalent to about 10 mg of cyclobenzaprine hydrochloride, to a
200-mL volumetric flask, add 150 mL of 0.1 N hydrochloric acid, and
shake by mechanical means for 30 minutes. Dilute with 0.1N
hydrochloric acid to volume, mix, and filter.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 290-nm detector and a
4.6-mm x 10-cm column that contains packing L1. The flow rate is
about 1.5 mL per minute. Chromatograph the Standard preparation,
and record the peak responses as directed for Procedure: the capacity
factor, ¥, for the analyte peak is not less than 2.0; the column
efficiency determined from the analyte peak is not less than 1000
theoretical plates; the tailing factor for the analyte peak is not more
than 2; 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 areas for the
major peaks. Calculate the quantity, in mg, of C,H,N - HCl in the
portion of Tablets taken by the formula:

200C(ry/rs),

in which C is the concentration, in mg per mL, of USP
Cyclobenzaprine Hydrochloride RS in the Standard preparation:
and ry and rg are the peak responses obtained from the Assay
preparation and the Standard preparation, respectively.

Cyclopentolate Hydrochloride

O™ o e

CH,NO,-HCI 327.85

Benzeneacetic acid, «-(1-hydroxycyclopentyl)-, 2-(dimethylamino)-
ethyl ester, hydrochloride, (+)-.

2'(Dlmethylamino)cll’lyl (£ )-1-hydroxy-a-phenylcyclopentaneace-
tate hydrochloride ~ [5870-29-1).

» Cyclopentolate Hydrochloride contains not less than
8.0 percent and not more than 102.0 percent of
Ci7HxsNO, - HCI, calculated on the dried basis.

Packaging and storage—Preserve in tight containers, and store in a
cold place.

gil’kl;eference standards (11)—USP Cyclopentolate Hydrochlo-

Identification—
A: Infrared Absorption (197K).
A solution (1 in 500) responds to the tests for Chloride (191).
PH (791): between 4.5 and 5.5, in a solution (I in 100).
SS on drying (731)—Dry it at 105° for 4 hours: it loses not more
than 0.5% of its Slveig)ht. o

Official Monographs / Cyclopentolate 557

Residue on ignition (281): not more than 0.05%.
Chromatographic purity—

Buffer solution, Mobile phase, and Chromatographic system—
Prepare as directed under Assay.

Test preparation—Use the Assay preparation.

Procedure—Inject a volume (about 20 pL) of the Test preparation
into the chromatograph, record the chromatogram obtained for a
period of not less than twice the retention time of cyclopentolate, and
measure the peak responses. Calculate the percentage of each peak,
other than the solvent peak and the cyclopentolate peak, in the
;pecimen of Cyclopentolate Hydrochloride taken by the same

‘ormula:

100r,/r,

in which r, is the response of each peak and r, is the sum of the
responses of all of the peaks, excluding that of the solvent peak: not
more than 1.0% individual impurity and not more than 2.0% total
impurities are found.

Assay—

Buffer solution—Dissolve 660 mg of dibasic ammonium phos-
phate in 1000 mL of water. Adjust with phosphoric acid to a pH of
3.0 + 0.1, and mix.

Mobile phase—Prepare a suitable filtered and degassed mixture of
acetonitrile and Buffer solution (7 : 3). Make adjustments if necessary
(see System Suitability under Chromatography (621)).

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

Assay preparation—Transfer about 100 mg of Cyclopentolate
Hydrochloride, accurately weighed, to a 100-mL volumetric flask,
dilute with water to volume, and mix. Transfer 5.0 mL of this solution
to a 50-mL volumetric flask, dilute with water to volume, and mix.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 220-nm detector and a
4.6-mm Xx 15-cm column that contains packing L15. The flow rate is
about 2 mL per minute. Chromatograph the Standard preparation,
and record the peak responses as directed for Procedure: the column
efficiency determined from the analyte peak is not less than 3000
theoretical plates, the tailing factor for the analyte peak is not more
than 2.0, 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 responses for the
major peaks. Calculate the quantity, in mg, of C;;H,;NO, - HCl in the
portion of Cyclopentolate Hydrochloride taken by the formula:

1000C(ry/rs),

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

Cyclopentolate Hydrochloride
Ophthalmic Solution

» Cyclopentolate Hydrochloride Ophthalmic Solution is
a sterile, aqueous solution of Cyclopentolate Hydrochlo-
ride. It may contain suitable buffers and other additives.
It contains not less than 90.0 percent and not more than
110.0 percent of the labeled amount of C;H,sNO; - HCL

Packaging and storage—Preserve in tight containers, and store at
controlled room temperature.

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

Identification—Place in a 125-mL separator a volume of Ophthalmic
Solution, equivalent to about SO0 mg of cyclopentolate hydrochloride,
and place in a second separator about 50 mg of USP Cyclopentolate
Hydrochloride RS dissolved in 5 mL of water. Treat each solution as
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follows. Add 1 g of potassium carbonate, and extract with two 10-mL
portions of ether. Pass the ether extracts through ether-washed filter
paper, collect the filtrate in a small beaker, and evaporate to dryness:
the residue so obtained responds to Identification test A under
Cyclopentolate Hydrochloride.

Sterility {71): meets the requirements.

pH (791}: between 3.0 and 5.5.

Assay—

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

Assay preparation—Transfer an accurately measured volume of
Ophthalmic Solution, equivalent to about 10 mg of cyclopentolate
hydrochloride, to a 100-mL volumetric flask, dilute with water to
volume, and mix.

Procedure—Proceed as directed in the Assay under Cyclopentolate
Hydrochloride. Calculate the quantity, in mg, of cyclopentolate
hydrochloride (C,;H,NO,-HCl) in each mL of the Ophthalmic
Solution taken by the formula:

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

in which Vis the volume, in mL, of Ophthalmic Solution taken, and
the other terms are as defined therein.

Cyclophosphamide
O‘P"EN/_\cn * MO
U

<

CH,,CLN,O,P-H,0 279.10

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

(+)-2-[Bis(2-chloroethyl)amino]tetrahydro-2H-1,3,2-0xazaphos-
phorine 2-oxide monohydrate  [6055-19-2].

Anhydrous 261.09  [50-18-0).

» Cyclophosphamide contains not less than 97.0 percent
and not more than 103.0 percent of C;H;sCL,N,O,P,
calculated on the anhydrous basis.

Caution—Great care should be taken in handling
Cyclophosphamide, as it is a potent cytotoxic agent.

Packaging and storage—Preserve in tight containers, at a
temperature between 2° and 30°.

USP Reference standards (11)—USP Cyclophosphamide 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 3.9 and 7.1, in a solution (1 in 100), determined
30 minutes after its preparation.

Water, Method I (921): between 5.7% and 6.8%.

Heavy metals (231)—Dissolve 1.0 g in 25 mL of water, and filter if
necessary: the limit is 0.002%.

Assay—

Mobile phase—Prepare a suitable, degassed solution of water and
acetonitrile (70 : 30).

Internal standard solution—Dissolve about 185 mg of ethylpar-
aben in 250 mL of alcohol in a 1000-mL volumetric flask, dilute with
water to volume, and mix.

Standard preparation—Transfer an accurately weighed quantity of
USP Cyclophosphamide RS, equivalent to about 25 mg of anhydrous
cyclophosphamide, to a S0-mL volumetric flask, add about 25 mL of
water, and shake to dissolve the USP Reference Standard. Add 5.0

USP 28

mL of Internal standard solution, dilute with water to volume, and
mix to obtain a Standard preparation having a known concentration
of about 0.5 mg of anhydrous cyclophosphamide per mL.

Assay preparation—Transfer an accurately weighed quantity of
Cyclophosphamide, equivalent to about 200 mg of anhydrous
cyclophosphamide, to a 200-mL volumetric flask, add about 50 m[
of water, shake for about 5 minutes, dilute with water to volume, and
mix. Pipet 25 mL of this solution and 5 mL of Internal standard
solution into a 50-mL volumetric flask, dilute with water to volume,
and mix.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 195-nm detector and a
3.9-mm x 30-cm column that contains packing L1. The flow rate is
about 1.5 mL per minute. Chromatograph six replicate injections of
the Standard preparation, and record the peak responses as di
for Procedure: the relative standard deviation is not more than 2%,
and the resolution factor between cyclophosphamide and ethylpar-
aben is not less than 2.

Procedure—Separately inject equal volumes (about 25 pL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the responses for the
major peaks. The relative retention times are about 0.7 for
cyclophosphamide and 1.0 for ethylparaben. Calculate the quantity,
in mg, of C;H,;CLLN,O,P in the Cyclophosphamide taken by the
formula:

400C(Ry/Ry),

in which C is the concentration, in mg per mL, of anhydrous
cyclophosphamide in the Standard preparation, as determined from
the concentration of USP Cyclophosphamide RS corrected for
moisture content by a titrimetric water determination; and R, and Ry
are the ratios of the peak responses of cyclophosphamide to those of
ethylparaben in the Assay preparation and the Standard preparation,
respectively.

Cyclophosphamide for Injection

» Cyclophosphamide for Injection is a sterile mixture of
Cyclophosphamide with or without a suitable diluent. It
contains not less than 90.0 percent and not more than
110.0 percent of the labeled amount of anhydrous
cyclophosphamide (C7H| 5C12N202P).

Packaging and storage—Preserve in Containers for Sterile Solids as
described under Injections (1). Storage at a temperature not
exceeding 25° is recommended. It will withstand brief exposure to
temperatures up to 30°, but is to be protected from temperatures
above 30°.

USP Reference standards (11)—USP Cyclophosphamide RS. USP
Endotoxin RS.

Constituted solution—At the time of use, it meets the requirements
for Constituted Solutions under Injections (1).

Identification—

A: It responds to the Thin-layer Chromatographic Identification
Test (201), a solution of it in chloroform, equivalent to 20 mg of
cyclophosphamide per mL, filtered if necessary, being used as the test
solution. Apply 5 pL of the test solution and the Standard solution,
use a solvent system consisting of a mixture of chloroform, methanol,
and ammonium hydroxide (75:20:5), and visualize the spots by
placing the plate in an iodine chamber.

B: The retention time of the major peak in the chromatogram of
the Assay preparation corresponds to that of the Standar
preparation, both relative to the internal standard, as obtained B
the Assay.

Bacterial endotoxins (85)—It contains not more than 0.20 USP
Endotoxin Unit per mg of cyclophosphamide.

pH (791): between 3.0 and 9.0, but the range does not exceed 3 pH
units, in a solution containing the equivalent of 20 mg of anhydrous
cyclophosphamide per mL, determined 30 minutes after its

preparation.

USP 28
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Dexamethasone | Official Monographs

Remove the plate from the developing tank, mark the solvent front,

and allow the spots to dry. Spray the plate with dilute sulfuric acid (1

in 2), and heat at 105° until brown or black spots appear: the R value

of the principal spot obtained from the test specimen corresponds to

that obtained from the Reference Standard.

Bacterial endotoxins (85)—It contains not more than 31.3 USP

Endotoxin Units per mg of dexamethasone phosphate.

pH (791): between 7.0 and 8.5.

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

Assay—

Mobile phase—Prepare a suitable degassed solution of 0.01 M
monobasic potassium phosphate in a mixture of methanol and water
(1:1) which, at ambient temperature and at a flow rate of about 1.6
mL per minute, gives a retention time of about 5 minutes for
dexamethasone phosphate.

Standard preparation—[NOTE—Prepare this solution at the time of
use.] Dissolve an accurately weighed quantity of USP Dexametha-
sone Phosphate RS in Mobile phase to obtain a solution having a
known concentration of about 80 pg per mL.

Assay preparation—Transfer an accurately measured volume of
Injection, equivalent to about 8 mg of dexamethasone phosphate, to a
100-mL volumetric flask. Dilute with Mobile phase to volume, and
mix.

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. Chromatograph five
replicate injections of the Standard preparation, and record the peak
responses as directed under Procedure: the relative standard
deviation is not more than 1.5%.

Procedure—By means of a suitable sampling valve, separately
inject equal volumes (about 20 pL) of the Standard preparation and
the Assay preparation into the chromatograph, record the chromat-
ograms, and measure the responses for the major peaks. Calculate the
quantity, in mg, of C,,H;,FO,P in each mL of the Injection taken by
the formula:

0.1(C/ V)(rylrs),

in which C is the concentration, in pg per mL, of USP
Dexamethasone Phosphate RS in the Standard preparation, V is the
volume, in mL, of Injection taken, and r, and r; are the peak
responses at equivalent retention times obtained from the Assay
preparation and the Standard preparation, respectively.

Dexamethasone Sodium Phosphate
Ophthalmic Ointment

» Dexamethasone Sodium Phosphate Ophthalmic Oint-
ment is a sterile ointment containing an amount of
dexamethasone sodium phosphate (C,;H,sFNa,OsP)
equivalent to not less than 90.0 percent and not more
than 115.0 percent of the labeled amount of dexameth-
asone phosphate (C2,H3,FOsP).

Packaging and storage—Preserve in collapsible ophthalmic oint-
ment tubes.
USP Reference standards (11)—USP Dexamethasone RS. USP
D" +h. PL hanat RS.

Identification—The Assay preparation, prepared as directed in the
Assay, responds to the Identification test under Dexamethasone
Sodium Phosphate Cream.

Minimum fill (755): meets the requirements.

Sterility (71): meets the requirements.

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

Alcohol-aqueous phosphate buffer, 0.05M Phosphate buffer,
Mobile phase, Standard preparation, and Chromatographic

{

USP 28

system—Prepare as directed in the Assay under Dexamethasone
Sodium Phosphate Cream.

Assay preparation—Using an accurately weighed portion of
Ophthalmic Ointment, prepare as directed in the Assay under
Dexamethasone Sodium Phosphate Cream.

Procedure—Proceed as directed for Procedure in the Assay under
Dexamethasone Sodium Phosphate Cream. Calculate the quantity, in
mg, of Cy,HyFO4P in the portion of Ophthalmic Ointment taken by
the formula:

0.1C(ry/ rs).

Dexamethasone Sodium Phosphate
Ophthalmic Solution

» Dexamethasone Sodium Phosphate Ophthalmic Solu-
tion is a sterile, aqueous solution of Dexamethasone
Sodium Phosphate. It contains an amount of dexameth-
asone sodium phosphate (C,,H,sFNa,OsP) equivalent to
not less than 90.0 percent and not more than 115.0
percent of the labeled amount of dexamethasone
phosphate (C22H3oFOg3P).

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

Identification—The Assay preparation, prepared as directed in the
Assay, responds to the Identification test under Dexamethasone
Sodium Phosphate Cream.

pH (791): between 6.6 and 7.8.
Sterility (71): meets the requirements.
Assay—

Mobile phase, Standard preparation, and Chromatographic
system—Prepare as directed in the Assay under Dexamethasone
Sodium Phosphate Injection.

Assay preparation—Transfer an accurately measured volume of
Ophthalmic Solution, equivalent to about 8 mg of dexamethasone
phosphate, to a 100-mL volumetric flask, dilute with Mobile phase to
volume, and mix.

Procedure—Proceed as directed for Procedure in the Assay under
Dexamethasone Sodium Phosphate Injection. Calculate the quantity,
in mg, of C,,H,,FO,P in each mL of the Ophthalmic Solution taken by
the formula:

0.1(C/ V)(ry/rs),
in which ¥ is the volume, in mL, of Ophthalmic Solution taken.

Dexbrompheniramine Maleate

C,H BN, - C,HO, 435.32

2-Pyridinepropanamine, y-(4-bromopheny!)-N,N-dimethyl-, (S)
(2)-2-butenedioate (1:1).

(+)-2-[p-Bromo-a-[2-(dimethylamino)ethyl]benzyl]pyridine maleatt
(1:1) [2391-03-9].

USP 28
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98.0 percent ai
CisH19BIN, - C,k

Packaging and stor:
USP Reference stan
ate RS.
Identification—
A:  Infrared Absc
B:  Ultraviolet At
Solution: 35 pg 1
Medium: methan
Absorptivities at 2
differ by more than 3.
Specific rotation (78
Test solution: 50,
Loss on drying (731
than 0.5% of it§ x(veigg
Residue on ignition (
Related compounds—
Test solution—Diss(
Maleate in 5 mL of me
Chromatographic s,
chromatograph is equif
mm X 1.2-m glass ¢
SIAB. The column terr
injection port and detec
250°. The carrier gas is ¢
aretention time of 6 to
the Test solution, recorc
area as directed unde¢
dexbrompheniramine m
Procedure—Inject a v
the chromatograph. Rec
less than twice the reten
and measure the areas «
¢xtraneous peaks (excep
observed) does not excet
Organic volatile impur
ments,

Assay—Dissolve about -
accurately weighed, in 5
trystall violet TS, and titrz
endpoint. Perform a blan
torrection. Each mL of
mg of C,¢H,¢BIN, - C,H,C

Dexbromphenir
Pseudoephedrin

» Dexbromphenirami
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ging and storage—Preserve in tight containers.
USP Reference standards (11)—USP Dipivefrin Hydrochloride RS.
ification—
ldeAl!:llﬁ Infrared Absorption (197K).
. The retention time of the major peak in the chromatogram of
the Assay preparation corresponds to that in the chromatogram of the
ndard preparation, as obtained in the Assay.
. A solution (1 in 100) meets the requirements of the tests for
Chloride (191).
Melting range (741): between 155° and 165°, but the range
petween beginning and end of melting does not exceed 2°.
Loss on drying (72_51)—Dry it in a suitable vacuum drying tube over
hosphorus pentoxide at 60° for 6 hours: it loses not more than 1.0%
of its weight.
Residue on ignition (281):  not more than 0.3%.
Heavy metals, Method I (231): not more than 0.0015%.
Iron (241): not more than 5 ppm.

Standard iron solution—Use the Standard Iron Solution prepared
gs directed under Iron (241).

Hydroxylamine solution—Dissolve 5g of hydroxylamine hydro-
chloride in 50 mL of water.

Triazine solution—Dissolve 125 mg of 2,4,6-tri-(2-pyridyl)-S-
triazine in 100 mL of methanol.

Standard solution—Into a 50-mL color-comparison tube pipet 1
L of Standard iron solution, add 42.0 mL of water, and mix.

. Test solution—Into a 50-mL color-comparison tube add 2.0g of
Dipivefrin Hydrochloride, 43.0 mL of water, and mix.

Procedure—To each of the tubes containing the Standard solution
and the Test solution, add 5.0 mL of Hydroxylamine solution, 2.0 mL
of Triazine solution, and mix: the color of the solution from the Test
solution is not darker than that of the solution from the Standard
solution.

y—

Mobile phase—Prepare a mixture of acetonitrile, 0.014 M sodium
dodecy] sulfate, and glacial acetic acid (24:15:1).

Standard preparation—Dissolve a suitable quantity of USP
Dipivefrin Hydrochloride RS, accurately weighed, in 0.0015N
hydrochloric acid to obtain a solution having a known concentration
of about 5 mg per mL.

Assay preparation—Prepare as directed for Standard preparation,
using 500 mg of Dipivefrin Hydrochloride, accurately weighed, in
place of the Reference Standard.

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 2 mL per minute. Chromatograph the Standard preparation,
and record the peak responses as directed for Procedure: the column
efficiency is not less than 500 theoretical plates; the tailing factor for
the _major peak is not more than 1.5; and the relative standard
deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20 uL) of the
Standard preparation and the Assay preparation into the chromat-
ograph by means of a suitable microsyringe or sampling valve, record

chromatograms, and measure the responses for the major peaks.
C;ﬂgulau; the quantity, in mg, of C,;H,,NO;-HCl in the portion of
Dipivefrin Hydrochloride taken by the formula:

100C(ry/ rs),

In which C is the concentration, in mg per mL, of USP Dipivefrin
Hydrochloride RS in the Standard preparation; and r,, and r; are the

responses obtained from the Assay preparation and the
Standard preparation, respectively.

Dipivefrin Hydrochloride Ophthalmic
Solution

: D.iPiVeﬁ'in Hydrochloride Ophthalmic Solution is a
c'enlt‘:, aqueous solution of Dipivefrin Hydrochloride. It
Ontains not less than 90.0 percent and not more than

Official Monographs / Dipyridamole 673

115.0 percent of the labeled amount of C,sH,9NOs - HCL
It contains a suitable antimicrobial agent and may
contain stabilizers, suitable buffers, and chelating agents.

Packaging and storage—Preserve in tight, light-resistant containers.
USP Reference standards (11)—USP Dipivefrin Hydrochloride RS.
Identification—It meets the requirements for Identification test B
under Dipivefrin Hydrochloride.

Sterility Tests (71): meets the requirements.

pH (791): between 2.5 and 3.5.
Assay—

Mobile phase and Chromatographic system—Prepare as directed
in the Assay under Dipivefrin Hydrochloride.

Standard preparation—Dissolve a suitable quantity of USP
Dipivefrin Hydrochloride RS, accurately weighed, in 0.0015N
hydrochloric acid to obtain a solution having a known concentration
of about 1 mg per mL.

Assay preparation—Transfer an accurately measured volume of
Ophthalmic Solution, equivalent to about 25 mg of dipivefrin
hydrochloride, to a 25-mL volumetric flask, dilute with 0.0015N
hydrochloric acid to volume, if necessary, and mix.

Procedure—Proceed as directed in the Assay under Dipivefrin
Hydrochloride. Calculate the quantity, in mg, of C,H,,NO;-HCl in
each mL of the Ophthalmic Solution taken by the formula:

@5CIVYrylrs),

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

Dipyridamole

Q (\cn

N. N,
NI XY o
o LT

HO\) N
O

C,H,oN:O, 504.63

Ethanol, 2,2',2",2""-[4,8-di-1-piperidinylpyrimido[5,4-d]pyrimidine-
2,6-diyl)dinitrilo]tetrakis-.

2,2',2",2""-[4,8-Dipiperidinopyrimido[5,4-dJpyrimidine-2,6-diyl)di-
nitrilo]tetracthanol  [58-32-2].

» Dipyridamole contains not less than 98.0 percent and
not more than 102.0 percent of Cy4HN3gO,, calculated
on the dried basis.

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

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

Melting range (741): between 162° and 168°, but the range
between beginning and end of melting does not exceed 2°.

Loss on drying (731)—Dry it at 105° for 3 hours: it loses not more
than 0.2% of its weight.

Chioride—Dissolve 500 mg in 5 mL of alcohol and 2 mL of 2N
nitric acid, and add 1 mL of silver nitrate TS: no turbidity or
precipitate is produced.
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USP 28

gmedastine Ophthalmic Solution

» Emedastine Ophthalmic Solution is a sterile, aqueous
solution containing an amount of Emedastine Difuma-
rate equivalent to not less than 90.0 percent and not more
than 110.0 percent of the labeled amount of emedastine
(C |7H26N40)‘

Ppackaging and storage—Preserve in tight, light-resistant containers,
in a refrigerator or at controlled room temperature.
USP Reference standards (11)—USP Emedastine Difumarate RS.
Jdentification—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)—1It meets the requirements when tested as directed for
Membrane Filtration under Test for Sterility of the Product to be
Examined.
pH (791):  between 5.0 and 8.0.
Assay— : . ; :

Buffer solution—Dissolve 13.8 g of monobasic sodium phosphate
and 10 mL of triethylamine in 800 mL of water. Adjust with
phosphoric acid to a pH of 5.7, dilute with water to 1000 mL, and

mix.
Mobile phase—Prepare a filtered and degassed mixture of Buffer
solution and acetonitrile (83 : 17). Make adjustments if necessary (see

System Suitability under Chromatography (621)).

Standard preparation—Dissolve an accurately weighed quantity of
USP Emedastine Difumarate RS in Mobile phase to obtain a solution
having a known concentration of about 0.057 mg of emedastine per
mL.

System suitability solution—Add 50 pL of 30 percent hydrogen
peroxide to 2 mL of Standard preparation, and heat at 100° for 30
minutes. Add another 2 mL of Standard preparation, mix, and use
immediately.

Assay preparation—Transfer an accurately measured volume of
Ophthalmic Solution into a suitable volumetric flask to obtain a
solution having a known concentration of about 0.057 mg of
emedastine per mL.

. Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 280-nm detector and a
3.9-mm x 15-cm column that contains packing L7. The flow rate is
about 1.0 mL per minute. Chromatograph the System suitability
solution, and record the peak responses as directed for Procedure: the
relative retention times are about 1.0 for emedastine and 1.2 for
emedastine N-oxide; the resolution, R, between emedastine and
emedastine N-oxide is not less than 1.5; the column efficiency
determined from the emedastine peak is not less than 1000 theoretical
plates; and the tailing factor is not more than 2.0. Chromatograph the
Standard preparation, and record the peak responses as directed for
Procedure: the relative standard deviation for replicate injections is
oot more than 2.0%,

Procedure—Separately inject equal volumes (about 20 uL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the peak responses
or emedastine. Calculate the quantity, in mg, of emedastine

E‘C,, %N,O) in each mL of the Ophthaimic Solution taken by the
ormula:

(302.42/534.5T)C(V,/ Va)(ry/ rs),

n which 302.42 and 534.57 are the molecular weights of emedastine
and emedastine difumarate, respectively; C is the concentration, in
g per mL, of USP Emedastine Difumarate RS in the Standard
Preparation; V, is the volume, in mL, of the volumetric flask used to
Prepare ti}e Assay preparation; V, is the volume, in mL, of

hthalmic Solution taken; and r, and  are the peak responses

obtaingd from the Assay preparation and the Standard preparation,
fespectively.

Official Monographs / Emetine 729

Emetine Hydrochloride

CpHN,O, - 2HCl 553.56
Emetan, 6',7',10,11-tetramethoxy-, dihydrochloride.
Emetine dihydrochloride  [3/6-42-7].

» Emetine Hydrochloride is the hydrochloride of an
alkaloid obtained from Ipecac, or prepared by methyl-
ation of cephaeline, or prepared synthetically. It contains
not less than 98.0 percent and not more than 101.5
percent of CHyN,O4 - 2HCI, calculated on the anhy-
drous basis.

Packaging and storage—Preserve in tight, light-resistant containers.
Store at 25°, excursions permitted between 15° and 30°.
USP Reference standards (11)—USP Cephaeline Hydrobromide
RS. USP Emetine Hydrochloride RS.
Identification—

A: Infrared Absorption (197K).

B: Ultraviolet Absorption (197U)—

Solution: 50 pg per mL.

Medium: 0.5N sulfuric acid.

C: A solution (1 in 20) responds to the tests for Chloride {191}.
Water, Method I (921): between 15.0% and 19.0%.
Residue on ignition (281): not more than 0.2%.

Acidity—Dissolve 100 mg in 10 mL of water, add 1 drop of methyl
red TS, and titrate with 0.020 N sodium hydroxide: not more than 0.5
mL is required to produce a yellow color.

Limit of cephaeline—[NOTE—Conduct this test in subdued light until
after the chromatogram has been completely developed.]

Standard preparation—Dissolve 23 mg of USP Cephaeline
Hydrobromide RS in 100.0 mL of methanol.

Test preparation—Dissolve 100 mg of Emetine Hydrochloride in
10.0 mL of methanol.

Spray reagent—Dissolve 300 mg of p-nitroaniline in 25 mL of 2N
hydrochloric acid, and cool to about 4°. Slowly add 5 mL of sodium
nitrite solution (1 in 25), maintaining the temperature at about 4°.
Freshly prepare the solution for each test.

Procedure—Apply 10-pL portions of the Standard preparation

and the Test preparation, respectively, to a suitable thin-layer
chromatographic plate coated with a 0.25-mm layer of chromato-
graphic silica gel. Place the plate in a chromatographic tank
containing a mixture of 9 volumes of chloroform and 1 volume of
diethylamine, and develop the chromatogram until the solvent front
has moved about 12 cm. Remove the plate from the tank, and allow
the plate to air-dry for 20 minutes. Spray the dried plate with 2.5N
sodium hydroxide solution, and dry at 50° for 5 minutes. Then spray
the plate with Spray reagent: any cephaeline spot from the Test
preparation is not larger or more intense than that produced by the
Standard preparation (2%).
Assay—Dissolve about 150 mg of Emetine Hydrochloride,
accurately weighed, in 5 mL of glacial acetic acid, warming, if
necessary. Allow the solution to cool, add 10 mL of dioxane, 5 mL of
mercuric acetate TS, and 3 drops of crystal violet TS, and titrate with
0.1 N perchloric acid VS. Perform a blank determination, and make
any necessary correction. Each mL of 0.IN perchloric acid is
equivalent to 27.68 mg of C;3H,N.O, - 2HCL
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—Pipet 10 mL of Inhalation Solution into a 125-mL separator,
extract the solution with two 10-mL portions of chloroform.
ced as directed in the Assay under Epinephrine Nasal Solution,

rning with “Rinse the stopper and mouth of the separator,” but
& ﬁ'}::_‘thge acetylation 1.05 g of sodium bicarbonate and 0.50 mL of ~ and not more than 115.0 percent of the labeled amount of
¢ pctic anhydride, and extract the acetylated product with six 15-mL

;ons of chloroform instead of the 25-mL portions specified

portt

; in, and use 15.0 mL of chloroform instead of 5.0 mL in the
wmination of the specific rotation.

¢

. Epinephrine Nasal Solution

2

?Epinephrine Nasal Solution is a solution of Epineph-
£ ne in Purified Water prepared with the aid of
; T-I‘;'drochloric Acid. It contains, in each 100 mL, not
& ess than 90 mg and not more than 115 mg of CoH;3NO:;.

5 Packaging and storage—Preserve in small, well-filled, tight, light-
i gesistant containers.

£ Labeling—The label indicates that the Nasal Solution is not to be
3 if its color is pinkish or darker than slightly yellow or if it
£ pontains a precipitate.

£ Color and clarity—Using the Nasal Solution as the Test solution, Assay—
3 E})ceed as directed for Color and clarity under Epinephrine

lection.

tification—It meets the requirements for the /dentification test

entification—To 5 mL of pH 4.0 acid phthalate buffer (see Buffer
utions in the section Reagents, Indicators, and Solutions) add 0.5
of Nasal Solution and 1.0 mL of 0.1 N iodine. Mix, and allow to
for 5 minutes. Add 2 mL of sodium thiosulfate solution (1 in
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Epinephrine Ophthalmic Solution

» Epinephrine Ophthalmic Solution is a sterile, aqueous
solution of Epinephrine prepared with the aid of
Hydrochloric Acid. It contains not less than 90.0 percent

CoH3NOs. It contains.a sgitable antibacterial agent and
may contain an anti-oxidant, suitable buffers, and
chelating and tonicity-adjusting agents.

Packaging and storage—Preserve in tight, light-resistant containers.
Labeling—The label indicates that the Ophthalmic Solution is not to
be used if its color is pinkish or darker than slightly yellow or if it
contains a precipitate.

USP Reference standards (11)—USP Epinephrine Bitartrate RS.
Color and clarity—Using the Ophthalmic Solution as the Zest
solution, proceed as directed for Color and clarity under Epinephrine
Injection.

Identification—

A: The UV absorption spectrum of the Assay preparation
prepared as directed in the Assay exhibits maxima and minima at
the same wavelengths as that of a similar solution of USP
Epinephrine Bitartrate RS.

B: A solution (1 in 2) is levorotatory.

Sterility (71): meets the requirements.
pH (791): between 2.2 and 4.5.

pH 5.8 Buffer—Mix 1 volume of 1 M dibasic potassium phosphate
with 9 volumes of 1 M monobasic potassium phosphate. Adjust by
the addition of small volumes of either solution to a pH of
5.80 + 0.05.

Standard preparation—Dissolve a suitable quantity of USP
Epinephrine Bitartrate RS, accurately weighed, in 0.1 N hydrochloric

0): a deep red color is produced.

& Assay—Pipet 30 mL of Nasal Solution into a 125-mL separator, add

: 25 mL of chloroform, shake vigorously for 1 minute, allow the

Jiquids to separate, and discard the chloroform. Wash twice more with

& chloroform, separating and discarding the lower layer as completely

- & possible each time. Rinse the stopper and mouth of the separator

Fith a few drops of water. Add 0.2 mL of starch TS, then while

. gwirling the separator add iodine and potassium iodide TS dropwise

& until the blue color formed persists, and immediately add just

sufficient 0.1 N sodium thiosulfate to discharge the blue color.

3 —Proceed with the assay from this point without delay.]

» Add to the liquid in the separator 2.10 g of sodium bicarbonate,

Preventing it from coming in contact with the mouth of the separator,

& ®d swirl until most of the bicarbonate has dissolved. By means of 2

3 l,-m!_ syringe that is not fitted with a needle, rapidly inject 1.0 mL of

i &etic anhydride directly into the contents of the separator.

¢ !mmediately insert the stopper in the separator, and shake vigorously

¢ until the evolution of carbon dioxide has ceased (7 to 10 minutes),
Rleasing the pressure as necessary through the stopcock. Allow to
stand for 5 minutes, and extract the solution with six 25-mL portions

& of chloroform, filtering each extract through a small pledget of cotton,
. Previously washed with chloroform, into 2 beaker.

- EVaPOI'at; the combined chloroform extracts on a steam bath in a
= current of air to about 3 mL, transfer the residue by means of small
. Portions of chloroform to a tared 50-mL beaker, and heat again to

. SVaporate the solvent completely. Heat further at 105° for 30 minutes,

lin a desiccator, and weigh the residue of triacetylepinephrine.
mﬂS-O mL of chloroform, cover the beaker, gently swirl the contents
the residue has completely dissolved, and determine the specific

: C:‘l’n‘ R, using a 200-mm semimicro polarimeter tube.

Sol lculate the quantity, in mg, of C;H,;NO; in the volume of Nasal

¥ “Olution taken by the formula:

(183.20/309.32)(W)(0.5 + 0.5R/93),

iw‘:r'fh 183.29 and 309.32 are the molecular weights of epinephrine
Wd R .acetyleplngphrine, respectively; and W is the weight, in mg,
: o is the specific rotation (in degrees, without regard to the sign),
kYo € isolated triacetylepinephrine.
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acid to obtain a solution having a known concentration of about 40 pig
of epinephrine per mL.

Assay preparation—Transfer an accurately measured volume of
Ophthalmic Solution, equivalent to about 20 mg of epinephrine, to a
250-mL beaker containing 2.0 mL of pH 5.8 Buffer. Add 9g of
chromatographic siliceous earth, and mix. Carefully transfer the
mixture to a 45- x 2.2-cm chromatographic tube containing a
pledget of glass wool at the bottom, and tap the column gently to
effect packing. Dry-wash the beaker with about 1g of chromato-
graphic siliceous earth, add to the column, and plug the top with a
pledget of glass wool. Wash the column with 100 mL of water-
washed ether, and discard the eluant. Add 10.0 mL of 0.1N
hydrochloric acid to a 125-mL separator, and place the separator
under the column. To about 100 mL of water-washed ether add 1 mL
of bis(2-ethylhexyl) phosphoric acid, and elute the column with this
solution, collecting the eluate in the separator. Extract the epinephrine
into the aqueous acid layer, and carefully transfer the aqueous layer to
a 500-mL volumetric flask. Shake the ether layer with two 50-mL
portions of 0.1 N hydrochloric acid, add the acidic aqueous extracts to
the volumetric flask, dilute with 0.1 N hydrochloric acid to volume,
and mix.

Procedure—Concomitantly determine the absorbances of the
Assay preparation and the Standard preparation at the wavelength
of maximum absorbance at about 280 nm, with a suitable
spectrophotometer, using 0.1N hydrochloric acid as the blank.
Calculate the quantity, in mg, of C;H,;;NO,; in each mL of the
Ophthalmic Solution taken by the formula:

0.5(C/ V)Ay! As),

in which C is the concentration, in pg per mL, of epinephrine in the
Standard preparation; V is the volume, in mL, of Ophthalmic
Solution taken; and A, and 4 are the absorbances of the Assay
preparation and the Standard preparation, respectively.
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\halation oform in_a suitable 100-mL beaker. Prime the valve of

B ohrine Bitartrate Inhalation Aerosol by altemately shaking
B hing it 10 times through its oral inhalation actuator. Accurately
I8~ on the Aerosol, shake it, and immediately deliver a single spray
Y the surface of the chloroform, actuating the valve by pressing
ation Aerosol jg" into the indentation in the bottom of the beaker. Raise the
i Bit k- above the surface of the chloroform, and shake it gently
phrine Bitartrate § liveri h B A ander e sucboce of
iner. It contains atory to delivering another spray similarly under the surface o
T > chloroform. Deliver a total of 3 sprays in this manner. Rinse the
» than 110.0 percent; « stem and ferrule with about 2 mL of chloroform, collecting the
bitartrate (CoH,;NO; ing with the specimen in the beaker. Allow the Aerosol to dry,
& h it, and determine the total weight of the 3 sprays. Transfer the
on to a centrifuge tube with the aid of two 3-mL portions of
oroform, and add 10.0 mL of freshly prepared sodium bisulfite
on (1 in 500). Insert the stopper, shake vigorously for 1 minute,
ifuge for 5 minutes, and use the clear supematant as the Assay
gparation.
e P ’ odure—Transfer 5.0 mL each of the Standard preparation and
Assay preparation to separate test tubes. To each tube add 100 pL
%2t Ferro-citrate solution and 1.0 mL of Buffer solution, and mix.
i ncomitantly determine the absorbances of the solutions in 1-cm
§ at the wavelength of maximum absorbance at about 530 nm,
th a suitable spectrophotometer, using water as the blank. Calculate
the quantity, in mg, of C;H,;NO, - C;H,O, in each mL of the Aerosol
“aken by the formula:

small, nonreactive, i
h metered-dose valves a4

‘pinephrine Bitartrate R§

reaker, and deliver 3 spr
> water, actuating the v

the beaker. Filter, and o3
rdrochloric acid (1 in 12
ad for 5 minutes, and ad§
own color is produced,
>y pressing the tip agains
Zover the spot with 2 off
fine and 1 volume of acé
duced. M
ntire contents: meets
s under Aerosols, Na
+ Powder Inhalers (601).3

(0.01Cd/W)(A4y! 4s),
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Reference standards (11)—USP Epinephrine Bitartrate RS.
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Assay—

pH 2.5 Buffer—Transfer 6.8 g of monobasic potassium phosphate
and 1.1g of sodium 1-octanesulfonate to a 1-liter volumetric flask.
Dissolve in water, dilute with water to volume, and mix. Adjust the
solution with phosphoric acid to a pH of 2.5 + 0.1.

Mobile phase—Prepare a filtered and degassed mixture of pH 2.5
Buffer and acetonitrile (850:150). Make adjustments if necessary
(see System Suitability under Chromatography (621)).

Standard preparation—Dissolve an accurately weighed quantity of
USP Epinephrine Bitartrate 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.

Assay preparation—Transfer an accurately measured volume of
Ophthalmic Solution, freshly mixed and free from air bubbles,
equivalent to about 50 mg of epinephrine bitartrate, to a 500-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
3.2-mm x 25-cm column that contains packing L1. The flow rate is
about 1 mL per minute. Chromatograph the Standard preparation,
and record the peak responses as directed under Procedure: the
column efficiency determined from the analyte peak is not less than
2000 theoretical plates, the tailing factor for the analyte peak is not
more than 2.5, and the relative standard deviation for replicate
injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50 uL) 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 epinephrine
(CsH;;NO;) in each mL of the Ophthalmic Solution taken by the
formula:

(183.20/333.29X(500C/ V)(ry/ rs),

in which C is the concentration, in mg per mL, of USP Epinephrine
Bitartrate RS in the Standard preparation, V is the volume, in mL, of
Ophthalmic Solution taken, and 7, and r; are the peak responses
obtained from the Assay preparation and the Standard preparation,
respectively.

Epinephrine Bitartrate for Ophthalmic
Solution

» Epinephrine Bitartrate for Ophthalmic Solution is a
sterile, dry mixture of Epinephrine Bitartrate and suitable
antioxidants, prepared by freeze-drying. It contains an
amount of epinephrine bitartrate equivalent to not less
than 90.0 percent and not more than 110.0 percent of the
labeled amount of epinephrine (CoH;3NOs).

Packaging and storage—Preserve in Containers for Sterile Solids as
described under Injections (1).

Completeness of solution (641)—A 100-mg portion dissolves in 5
mL of water to yield a clear solution.

Constituted solution—At the time of use, it meets the requirements
for Constituted Solutions under Injections (1).

Other requirements—A solution of it responds to the /dentification
test under Epinephrine Nasal Solution, and meets the requirements of
the Assay under Epinephrine Bitartrate Ophthalmic Solution. It meets
also the requirements under Sterility Tests (71) and Uniformity of
Dosage Units (905).
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Epinephryl Borate Ophthalmic Solution

CH,,BNO, 209.01

1,3,2-Benzodioxaborole-5-methanol, 2-hydroxy-a-[(methylamino)-
methyl]-, (R)-.

(-)-3,4-Dihydroxy-a-[(methylamino)methyl]benzyl alcohol, cyclic
3,4-ester with boric acid  [5579-16-8].

» Epinephryl Borate Ophthalmic Solution is a sterile
solution in water of Epinephrine as a borate complex. It
contains an amount of epinephryl borate (CoH;,BNO,)
equivalent to not less than 90.0 percent and not more
than 115.0 percent of the labeled amount of epinephrine
(CoH,3NOs). It contains a suitable antibacterial agent and
one or more suitable preservatives and buffering agents.

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

Labeling—The label indicates that the Ophthalmic Solution is not to
be used if its color is pinkish or darker than slightly yellow or if it
contains a precipitate.

Color and clarity—

Standard solution—Transfer 2.0 mL of 0.100N iodine VS to a
500-mL volumetric flask, dilute with water to volume, and mix.

Procedure—Visually examine a portion of the Ophthalmic
Solution (Test solution) in a suitable clear glass test tube against a
white background: it is not pinkish, and it contains no precipitate. If
any yellow color is observed in the Test solution, concomitantly
determine the absorbances of the Test solution and the Standard
solution in 1-cm cells with a suitable spectrophotometer set at 460
nm: the absorbance of the Test solution does not exceed that of the
Standard solution.

Identification—

A: To 5 mL of pH 4.0 acid phthalate buffer (see Buffer Solutions
in the section Reagents, Indicators, and Solutions) add 0.5 mL of
Ophthaimic Solution and I mL of 0.1 N iodine. Mix, allow to stand
for 5 minutes, and add 2 mL of 0.1 N sodium thiosulfate: a deep red
color is produced.

B: To S mL in a porcelain evaporating dish add 5 drops of
sulfuric acid and 5 mL of methanol: the ignited mixture burns with a
green-bordered flame.

Sterility (71):  meets the requirements.

pH (791): between 5.5 and 7.6.

Assay—Transfer an accurately measured volume of Ophthalmic
Solution, equivalent to about 100 mg of epinephrine, to a 250-mL
separator. Dilute with water to 30 mL, and adjust with dilute
hydrochloric acid (1 in 12) to a pH of 4.0 + 0.2. Add 25 mL of
carbon tetrachloride, shake vigorously for 1 minute, allow the phases
to separate, and discard the carbon tetrachloride washing. In the same
manner, wash with two additional 25-mL portions of carbon
tetrachloride, and discard the washings. Rinse the stopper and the
mouth of the separator with 2 to 3 mL of water such that the rinsings
enter the separator and combine with the solution under assay. Add
0.2 mL of starch TS, and, while swirling the separator, add iodine and
potassium iodide TS dropwise until the blue color persists.
Immediately add a volume of 0.1 N sodium thiosulfate just sufficient
to discharge the blue color. [NOTE—Proceed with the assay from this
point without delay.] Add 2.10 g of sodium bicarbonate through a dry
powder funnel to prevent the powder from coming in contact with the
mouth of the separator, and swirl to dissolve most of the solid. By
means of a syringe fitted with a suitable pipet, rapidly inject 1.0 mL of
acetic anhydride directly into the contents of the separator. Swirl the
unstoppered separator gently for 3 minutes to allow carbon dioxide to
escape. Insert the stopper, and shake gently until the evolution of
carbon dioxide has ceased (7 to 10 minutes), releasing the pressure
through the stopcock as necessary. Allow to stand for 5 minutes.
Extract with six 25-mL portions of chloroform, shaking for 1 minute

USP )3 & ysp 28

each time, filtering each extract through a small pledge of
chloroform-saturated cotton and collecting the extracts in a 400-m,
beaker. Add several glass beads, and evaporate on a steam baty o
about 3 mL. With the aid of 15 to 20 mL of chloroform, transfer the
residue to a tared 50-mL beaker, and evaporate on the steam bath , §
dryness. Dry the residue at 105° for 30 minutes, cool in a desiccator
and weigh the triacetylepinephrine so obtained. Transfer 10.0 mL of
chloroform to the beaker, and gently swirl to dissolve the residue,
dislodging the semisolid residue from the glass surface, if necess
with a small metal spatula. Determine the angular rotation of the
solution in a 100-mm polarimeter tube. Calculate the quantity, in mg,
of epinephrine (C,H;;NO,) in the volume of Ophthalmic Solutiog
taken by the formula:

(183.20/309.32)(#)(0.5 + 0.5R/93),
in which 183.20 and 309.32 are the molecular weights of epinephrine
and triacetylepinephrine, respectively; W is the weight, in mg, of the

isolated triacetylepinephrine; and R is the specific rotation, in degrees,
of the triacetylepinephrine solution.
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Epitetracycline Hydrochloride

Equilin

[+ [+]

HO
HO
'NH,
O™ - =
OH
VK

H L
H N(CHy),

Cy,HN,0;-HC1 480.90
2-Naphthacenecarboxamide, 4-(dimethylamino)-
1,4,4a,5,5a,6,11,12a-octahydro-3,6,10,12,12a-pentahydroxy-6-
methyl-1,11-dioxo-, monohydrochloride, [4R-(4o,4af,5af,6a,- CyHxO, 268.35
12af)]-. . . i Estra-1,3,5(10),7-tetraen
(4R,4aS,5a$,6S,12aS) 4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octa 3-Hydroxyestra-1,3,5(10
hydro-3,6,10,12,12a-pentahydroxy-6-methyl-1,11-dioxo-2- §
naphthacenecarboxamide monohydrochloride”  [23313-80-6). 4 . .
» Equilin contains
more than 103.0 pe:

f_ln'ed basis.

Packaging and storage-
USP Reference standa
(.'Iarity of solution—/
I!ydrqmde in a 125-mL
tion is complete, tt
Comparison tube: the so
Mentification—
A: Infiared Absorpi
.I Ultraviolet Abso
olution: 50 er
Medium: alc;;lgof
Specific rotation (7815
 Test solution: 20 my
on drying (731)—
more than 0.5% of i

» Epitetracycline Hydrochloride contains not less than
70.0 percent of Cp,H24N,Os - HCL. :

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

pH (791): between 2.3 and 4.0, in a solution containing 10 mg pet
mL.

Loss on drying (731)—Dry about 100 mg in a capillary-stoppmd
bottle in vacuum at a pressure not exceeding S mm of mercury at 6
for 3 hours: it loses not more than 6.0% of its weight.
4-Epianhydrotetracycline (226)—Dissolve about 250 mg, 3
curately weighed, in 10 mL of 0.1 N hydrochloric acid, and adjust
with 6 N ammonium hydroxide to a pH of 7.8. Transfer this solution
with the aid of EDTA buffer to a 50-mL volumetric flask, dilute with
EDTA buffer to volume, and mix. Use this solution, without delay, 5.3
the Test solution: not more than 2.0% is found. !

Assay— % o .
Ed’;tate disodi lution, Stationary phase, Alkaline methandl m"“e on ignition (2!
solution, Column support, Chromatographic column, and Standa Y b‘
preparation—Prepare as directed in the section Epitetrac}’d',"’ - 35 VZI 'lephase—Prega\
hydrochloride content and Assay for tetracycline hydrochlor®® SR » umes of acetomitr
under Tetracycline Hydrochloride for Topical Solution. Lo : ie”"‘l standard sc
Assay preparation—Transfer about 22 mg of Epitetracyclis® . g & solution having

Hydrochloride, accurately weighed, to a 25-mL volumetric
add 1 mL of methanol, and swirl to dissolve. Dilute with Stano"-
phase to volume, and mix. Transfer 2.0 mL of this solution to 3’

mL volumetric flask, dilute with Starionary phase to volume, 2% ? . )
mix. Pipet 2.0 mL of this solution into the Chromatographic colu™ :ﬁ Preparation—
and allow it to penetrate the Column support. Add 20 mL of benZ®& el to a 50-mL v
to the solvent reservoir, and collect the eluate at the rate of about | 3 Chro Standard soluti
per minute. When the benzene level reaches the top of the Co#" & i c’}':a"’g’flphw s)
support, add 60 mL of chioroform to the solvent reservoir; 2 Tomatograph i

£, §oandard preparatio
E"“.l"' RS, ‘accurately
a solution having
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4 water to 50.0 mL to obtain a solution having a known
centration of about 100 pg per mL. Prepare this solution fresh.
Assay preparation—Transfer a portion of Ophthalmic Solution,
sivalent to 50 mg of eucatropine hydrochloride, to a 100-mL
columetric flask, and dilute with water to volume. Dilute 10.0 mL of
< solution with water to 50.0 mL.

procedure—Transfer duplicate 2-mL portions of the Standard
paration and of the Assay preparation to separate glass-stoppered,

! i’gmh centrifuge tubes. To one set of two tubes add 3 mL of water

i mL of sodium hydroxide solution (1 in 100). Heat these tubes in

] o boiling water bath for 10 minutes, and allow to cool to room

rature. To the remaining set of tubes, which provide the blanks

& for the Standard preparation and Assay preparation, respectively,

4 mL of water. To each tube add 2 mL of approximately 0.2 M

y ﬂ‘c sulfate in diluted sulfuric acid (prepared by dissolving 12.6 g of

ceric ammonium sulfate in 50 mL of water and 3 mL of sulfuric acid,
and diluting with water to 100 mL) and 20.0 mL of isooctane. Shake
mechanical means for 15 minutes, allow the layers to separate, and

¥ remove the isooctane from each tube. Concomitantly determine the

rbances of the isooctane solutions from the hydrolyzed aliquots
in 1-cm cells at the wavelength of maximum absorbance at about 242
um, with a suitable spectrophotometer, against the respective blanks.

§ Calculate the quantity, in mg, of C,;H,NO,-HClI in the portion of

Ophthalmic Solution taken by the formula:
0.5C(4,/4s),

 inwhich C is the concentration, in pg per mL, of USP Eucatropine

Hydrochloride RS in the Standard preparation, and A, and 4; are the
ghsorbances of the solutions from the Assay preparation and the
Standard preparation, respectively.

i Eugenol

HyCO

HO
C.Hi.0, 164.20

Phenol, 2-methoxy-4-(2-propenyl)-.
4-Allyl-2-methoxyphenol  [97-53-0].

» Eugenol is obtained from Clove Oil and from other
sources.

Packaging and storage—Preserve in tight, light-resistant containers.
Solubility in 70 percent alcohol—One volume dissolves in 2
volumes of 70 percent alcohol.

Specific gravity (841): between 1.064 and 1.070.

Distilling range, Method II (721)—Not less than 95% distils
een 250° and 255°.

Refractive index (831): between 1.540 and 1.542 at 20°.

Heavy metals, Method II (231): 0.004%.

Hydrocarbons—Dissolve 1 mL in 20 mL of 0.5 N sodium hydroxide

M a stoppered, 50-mL tube, add 18 mL of water, and mix: a clear

aﬂa!yure results immediately, but it may become turbid when exposed
T,

Limit of phenol—Shake 1 mL with 20 mL of water, filter, and add 1

p of ferric chloride TS to 5 mL of the clear filtrate: the mixture
10its a transient grayish green color but not a blue or violet color.

Official Monographs / Famotidine 805

Factor IX Complex

» Factor IX Complex conforms to the regulations of the
federal Food and Drug Administration concerning
biologics (see Biologics (1041)). It is a sterile, freeze-
dried powder consisting of partially purified Factor IX
fraction, as well as concentrated Factors II, VII, and X
fractions, of venous plasma obtained from healthy
human donors. It contains no preservative. It meets the
requirements of the test for potency in having not less
than 80 percent and not more than 120 percent of the
potency stated on the label in Factor IX Units by
comparison with the U.S. Factor IX Standard or with a
working reference that has been calibrated with it.

Packaging and storage—Preserve in hermetic containers in a
refrigerator.

Expiration date—The expiration date is not later than 2 years from
the date of manufacture.

Labeling—Label it with a waming that it is to be used within 4 hours
after constitution, and to state that it is for intravenous administration
and that a filter is to be used in the administration equipment.

Famotidine

NSONH,

CH\sN,0,8; 337.45

Propanimidamide, N'-(aminosulfonyl)-3-[[{2-[(diaminomethylene)a-
mino]-4-thiazolyljmethyl]thio]-.

[1-Amino-3-[[[2-[(diaminomethylene)amino]-4-thiazolyl]-
methyl]thio]propylidene] sulfamide  [76824-35-6].

» Famotidine contains not less than 98.5 percent and not
more than 101.0 percent of CgH;sN,0,S;, calculated on
the dried basis.

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

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

A: Infrared Absorption (197K).

B: Ultraviolet Absorption (197U)—

Solution: 25 pg per mL.

Medium: phosphate buffer.

Absorptivities at 265 nm, calculated on the dried basis, do not
differ by more than 3.0%. [NOTE—Prepare the phosphate buffer as
follows. Adjust 250 mL of 0.02M phosphoric acid with sodium
hydroxide solution (1 in 10) to a pH of 2.5, dilute with water to 500
mL, and mix.)

Loss on drying (731)—Dry it at a pressure between 1 and 5 mm of
mercury at 80° for 5 hours: it loses not more than 0.5% of its weight.
Residue on ignition (281): not more than 0.1%.

Heavy metals, Method II (231): not more than 0.001%.
Chromatographic purity—

Adsorbent:  0.25-mm layer of chromatographic silica ge! mixture.

Test solution—Transfer about 200 mg of Famotidine, accurately
weighed, to a 10-mL volumetric flask, add 2 mL of methanol, and
shake for 10 minutes. Add 0.1 mL of glacial acetic acid, stir until
dissolved, dilute with methanol to volume, and mix.

Standard solutions—Dissolve an accurately weighed portion of
USP Famotidine RS in a mixture of methanol and glacial acetic acid
(100: 1) to obtain Standard solution I having a known concentration
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of 0.2 mg per mL. Dilute a portion of this solution, accurately
measured, with a mixture of methanol and glacial acetic acid (100: 1)
to obtain Standard solution 2 containing 65 pg of USP Famotidine
RS per mL.

Developing solvent system: a mixture of ethyl acetate, methanol,
toluene, and ammonium hydroxide (40:25:20:2).

Procedure—Separately apply 5 uL of the Test solution and 5 pL of
each Standard solution to a plate, and dry under a stream of nitrogen.
Proceed as directed for Thin-Layer Chromatography under Chroma-
tography (621). Examine the plate under short-wavelength UV light,
and compare the intensities of any secondary spots observed in the
chromatogram of the Test solution with those of the principal spots in
the chromatograms of the Standard solutions: no secondary spot from
the chromatogram of the Test solution is larger in size or more intense
than the principal spot obtained from Standard solution 2 (0.3%); and
the sum of the intensities of the secondary spots obtained from the
Test solution corresponds to not more than 1.0% (Standard solution
1.

Organic volatile impurities, Method IV (467):
ments.
Solvent—Use dimethyl sulfoxide.

Assay—Dissolve about 250 mg of Famotidine, accurately weighed,
in 80 mL of glacial acetic acid, and titrate with 0.1 N perchloric acid
VS (see Titrimetry (541)), using a suitable anhydrous electrode
system. Any aqueous electrolyte solution contained in the electrodes
employed should be removed, the electrode rendered anhydrous and
filled with 0.1 N lithium perchlorate in acetic anhydride. Perform a
blank determination and make any necessary correction. Each mL of
0.1 N perchloric acid is equivalent to 16.87 mg of C;H,;N,0.,S,.

meets the require-

Famotidine Tablets

» Famotidine Tablets contain not less than 90.0 percent
and not more than 110.0 percent of the labeled amount of
famotidine (CgH,sN;0,S3).

Packaging and storage—Preserve in well-closed, light-resistant
containers. Store at controlled room temperature.

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

A: (See Thin-Layer Chromatographic Identification Test (201).)

Developing solvent—Prepare a mixture of ethyl acetate, methanol,
toluene, and ammonium hydroxide (40:25:20:2).

Standard solution—Dissolve USP Famotidine RS in glacial acetic
acid to obtain a solution having a concentration of 4 mg per mL.

Test solution—Transfer a portion of finely powdered Tablets,
equivalent to about 40 mg of famotidine, to a 10-mL volumetric flask.
Dissolve in glacial acetic acid with the aid of sonication, dilute with
glacial acetic acid to volume, and centrifuge to get a clear liquid.

Procedure—Apply separately 10 puL each of the Standard solution
and the Test solution to a suitable thin-layer chromatographic plate
coated with a 0.25-mm layer of chromatographic silica gel mixture,
allow the spots to dry, and develop the plate in a paper-lined
chromatographic chamber equilibrated with Developing solvent for
about 1 hour prior to use. Allow the chromatogram to develop until
the solvent front has moved about 15 cm. Remove the plate, air-dry,
and examine the plate under short-wavelength UV light: the principal
spot from the Test solution corresponds in appearance and R, value to
that of the Standard solution.

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.

Dissolution (711)—

Medium: pH 4.5, 0.1 M phosphate buffer; prepared by dissolving
13.6 g of monobasic potassium phosphate in 1 L of water; 900 mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Procedure—Determine the amount of CH ;N,0,S, dissolved from
UV absorption at the wavelength of maximum absorbance at about
265 nm, using filtered portions of the solution under test, suitably
diluted with Medium if necessary, in comparison with a Standard

USP 3

solution having a known concentration of USP Famotidine RS iy the
same Medium.

Tolerances—Not less than 75% (Q) of the labeled amoypt of
C:H,sN,0,8S, is dissolved in 30 minutes.

Related compounds—

Buffer solution, Mobile phase, Diluent, System suitability Solutin,
Standard preparation, Assay preparation, and Chromatograp;,
system—Proceed as directed in the Assay.

Standard solution—Use the Standard preparation.

Test solution—Use the Assay preparation.

Procedure—Separately inject a volume (about 50 uL) of the Ty
solution into the chromatograph, record the chromatograms, ap
measure the responses for the major peaks. Calculate the percen
of each impurity in the portion of Tablets taken by the formula:

100(1/F)C(D/LNX(r;/r,),

in which F is the relative response factor for each impurity peak (see 1
Table 1 for values); C is the concentration, in mg per mL, of USp |
Famotidine RS in the Standard solution, L is the labeled amount, i §
mg, of famotidine in each Tablet; N is the number of tablets taken to
prepare the Test solution; D is the dilution factor used to prepare the
Test solution; r, is the peak area obtained for each individual impurity §
in the Test solution; and r, is the peak area for famotidine in the

Standard solution.

Table 1
Relative Relative
Retention Response
Time Factor (F) Name Limit (%)
0.38 1.0 Famotidine 1.0
related com-
pound A!
0.65 1.0 Famotidine 0.5
related com-
pound B?
0.85 1.0 Famotidine 0.5
related com-
pound C3
1.21 1.3 Famotidine 0.5
related com-
pound D*

! 3-[2-(diaminomethyleneamino)-1,3-thiazol-4-ylmethylsulfinyl]-N-sulfamo:
yl-propanamidine :

S o

2 3 124 hyl i 1.3-thiazol-4 Pl oic acid
3 g-[%-%diaminomctl{ylcneamino)-’l,3-thiazol‘ })ﬁlggt}g;};;g}oﬁmzﬁlfamoﬂ'
propanamide
* 3-[2(diaminomethyleneamino)-1,3-thiazol-4-ylmethylthio)-propanamide
In addition to not exceeding the limits for each impurity in Tuble | §
not more than 1.5% of total impurities is found.
Uniformity of dosage units (905): meet the requirements.
Assay— .
Bu%’er solution—Dissolve 13.6g of sodium acetate trihydrate @
750 mL of water. Add 1 mL of triethylamine, adjust with gk
acetic acid to a pH of 6.0, and dilute with water to 1 L.
Mobile phase—Prepare a mixture of Buffer solution
acetonitrile (93 : 7), mix, and degas. Make adjustments if nec!
(see System Suitability under Chromatography (621)). .
Diluent—Dissolve 6.8 g of monobasic potassium phosphate In T
mL of water, adjust with 1 M potassium hydroxide to a pH of 6.0, \
dilute with water to 1 L. I
System suitability stock solution—Transfer 10 mg of famotidin® "2
a 50-mL volumetric flask, add 1 mL of 0.1 N hydrochloric acid: h
at 80° for 30 minutes, and cool to room temperature. Add 2
0.1 N sodium hydroxide, heat at 80° for 30 minutes, cool t0 -
temperature, and neutralize by adding 1 mL of 0.1 N hydrochlo®}
acid. Dilute with Diluent to volume. Transfer 10 mL of this solui°
to a separate S0-mL volumetric flask containing 5 mg of famotidi®%
dissolved in 8 mL of methanol. Dilute with Diluent to volume. 3
System suitability solution—Transfer about | mL of Sy
suitability stock solution to a suitable container, add 1 mL of Dilue
and 1 drop of hydrogen peroxide solution, and mix well. [NOT®
Prepare fresh daily.] i
Standard preparation—Transfer about 10 mg of USP Famott®
RS, accurately weighed, into a 100-mL volumetric flask, add 20

and
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dard preparation—Prepare as directed in the Assay under
2 pocein Sodium.

Rores

) : ’ . .
: : : o preparation—Remove 1 Strip from its package, taking care
sf;};“glon’ g‘ ‘%Vate{ it E :ﬁow gny portion of the tip to adhere to the packaging material,
Wi € aid of Sody, to a 100-mL volumetric flask, add 50 mL of water, shake the

psi

L vigorously, angl dilute with water to volume. Shake occasionally,
after | hour, mix the contents of the flask. Transfer an aliquot (V)
%o :< solution, equivalent to about 100 pg of fluorescein sodium, to a
volumetric flask, dilute with water to volume, and mix.
er 3 mL of the resulting solution to a 100-mL volumetric flask
ning 20 mL of pH 9.0 alkaline borate buffer (see Buffer
s ions in the section Reagents, Indicators, and Solutions), dilute
8 water to volume, and mix.
Sbrocedure—Proceed as directed for Procedure in the Assay under
& rescein Sodium. Calculate the quantity, in mg, of fluorescein
keum (CyoHioNa,05) in the Strip taken by the formula:

i (B33)CIVYI! 1),

hich C is the concentration, in pg per mL, of fluorescein sodium
Standard preparation; V is the volume of the aliquot of
tion taken for the Assay preparation; and I, and I are the
orescence intensities observed for the Assay preparation and the
dard preparation, respectively. Calculate the average content
b the individual assays of not less than 10 Strips.

;18

alent of not less th
110.0 percent of ¢
ium (C20H)0Na,0;) §

a single-dose containeg

diacetylfluorescein RS,
ation tests A and C ypgl

the Pyrogen Test (151), d
if fluorescein sodium per g

uirements under Injectig .

irected in the Assay ung

rately measured volume
of fluorescein sodium, g ~
water to obtain a solug -

L. Transfer 3.0 mL of § : i i
S it porescein Sodium and Benoxinate

sontaining 20 mL of pH § I A
oAv'in thissscton Reagny ydrochloride Ophthalmic Solution

sater to volume, and mix,
‘rocedure in the Assay ung
ntity, in mg, of fluoresa
he Injection taken by

¥Fluorescein Sodium and Benoxinate Hydrochloride
fhthalmic Solution is a sterile aqueous solution of
porescein Sodium and Benoxinate Hydrochloride. It
gotains not less than 90.0 percent and not more than
D0 percent of the labeled amounts of fluorescein
gliium  (Cy0HoNa,Os) and benoxinate hydrochloride
g7H2sN,0; - HCI). It contains a suitable preservative.

h

ar mL, of fluorescein sodi
I; are the fluorescence va
d the Standard preparati

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

¥ Reference standards (11)—USP Benoxinate Hydrochloride

k USP Diacetylfluorescein RS.

lification—

A2 It responds to Identification test A under Fluorescein Sodium.

: e relative retention times of the major peaks in the
bmatogram of the Assay correspond to those in the chromatograms

Fthe Standard fluorescein sodium preparation and the Standard
Boxinate hydrochloride preparation as obtained in the Assay.

prility (71)—It meets the requirements when tested as directed for

ar‘xle Filtration under Test for Sterility of the Product to be
Mined.

'(791): between 4.3 and 5.3.

hthalmic Strips?

ic Strips contain not 4
e than 160.0 percen
fluorescein sodid

more than 2 Strips in a sif§
itain sterility until the pacs Y~ .
\ges in a second protee obile phase—Dissolve 100 mg of sodium 1-pentanesulfonate in
B of glacial acetic acid in a 2000-mL volumetric flask. Add 600
g acetonitrile and 10 mL of triethanolamine, dilute with water to
%, and mix. Adjust with phosphoric acid to a pH of 3, and pass
afilter having a 0.5-um or finer porosity. Make adjustments if
(see System Suitability under Chromatography (621)).
- S ard fluorescein sodium preparation—Transfer about 55 mg
: Diacetylfluorescein RS, accurately weighed, to a 50-mL
g omc flask containing 5 mL of alcohol. Add 1 mL of 2.5N
B hydroxide, and heat on a steam bath at about the boiling

protective container De&%
be sterile if the indi
ly opened. The label states
Strip. )
> Diacetylfluorescein RS-

»m 1 Strip, place it in 3 5§
and agitate for 1 minut®

im responds to Identific®] 2 rature for 20 minutes, with frequent swirling. Cool, dilute with
m. y ‘o‘f volume, and mix. Transfer 10.0 mL of this solution to a 100-
its. o umetric flask, dilute with Mobile phase to volume, and mix.

Z20H N3, O; in each of not
in the 4ssay, is not
he labeled amount.

g “0'ution contains the equivalent of about 0.1 mg of fluorescein
M per mL.

dard benoxinate hydrochloride preparation—Quantitatively
finch " 2ccurately weighed quantity of USP Benoxinate
i loride RS in Mobile phase, and if necessary dilute

AMvely and stepwise with Mobile phase to obtain a solution

Official Monographs / Fluorescein 845

having a known concentration of about 0.1J mg per mL, J being the
ratio of the labeled amount, in mg, of benoxinate hydrochloride to the
labeled amount, in mg, of fluorescein sodium in each mL of
Ophthalmic Solution.

Assay preparation—Transfer an accurately measured volume of
Ophthalmic Solution, equivalent to about 5 mg of fluorescein sodium,
to a 50-mL volumetric flask, dilute with Mobile phase to volume, and
mix.

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 1.5 mL per minute. Chromatograph the Standard fluorescein
sodium preparation and the Standard benoxinate hydrochloride
preparation, and record the peak responses as directed for Procedure:
the tailing factor for each analyte peak is not more than 2.0, and the
relative standard deviation for replicate injections of each Standard
preparation is not more than 2.0%.

Procedure—[NOTE—Use peak areas where peak responses are
indicated.] Separately inject equal volumes (about 25 uL) of the
Standard fluorescein sodium preparation, the Standard benoxinate
hydrochloride preparation, and the Assay preparation into the
chromatograph, record the chromatograms, and measure the peak
responses. Calculate the quantity, in mg, of fluorescein sodium
g‘C,OH.l.,NaIO,) in each mL of Ophthalmic Solution taken by the

ormula:

(376.28/416.39XW/ 10V)(ry/ ry),

in which 376.28 and 416.39 are the molecular weights of fluorescein
sodium and diacetylfiuorescein, respectively; #is the quantity, in mg,
of USP Diacetylfluorescein RS taken to prepare the Standard
fluorescein sodium preparation; V is the volume, in mL, of
Ophthalmic Solution taken; and 7, and r; are the fluorescein peak
responses obtained from the Assay preparation and the Standard
fluorescein sodium preparation, respectively. Calculate the quantity,
in mg, of benoxinate hydrochloride (C,;H;N,O; - HCI) in each mL of
Ophthalmic Solution taken by the formula:

50(C/ V)(ry/rs),
in which C is the concentration, in mg per mL, of USP Benoxinate
Hydrochloride RS in the Standard benoxinate hydrochloride
preparation, V is the volume, in mL, of Ophthalmic Solution taken,
and ry and r; are the benoxinate peak responses obtained from the
Assay preparation and the Standard benoxinate hydrochloride
preparation, respectively.

Fluorescein Sodium and Proparacaine
Hydrochloride Ophthalmic Solution

» Fluorescein Sodium and Proparacaine Hydrochloride
Ophthalmic Solution is a sterile aqueous solution of
Fluorescein Sodium and Proparacaine Hydrochloride. It
contains not less than 90.0 percent and not more than
110.0 percent of the labeled amounts of fluorescein
sodium (CyHoNa,0s) and proparacaine hydrochloride
(C16H26N,0; - HCI). It contains a suitable preservative.

Packaging and storage—Preserve in tight, light-resistant containers,
preferably of Type I amber glass, and store in a refrigerator.
Labeling—Label it to state that it is to be stored in a refrigerator
before and after the container is opened.
USP Reference standards (11)—USP Diacetylfluorescein RS. USP
Proparacaine Hydrochloride RS.
Identification—
A: Itresponds to Mdentification test A under Fluorescein Sodium.
B: It responds to the Identification test under Proparacaine
Hydrochloride Ophthalmic Solution.
Sterility (71)—It meets the requirements when tested as directed for
Membrane Filtration under Test for Sterility of the Product to be
Examined.
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pH (791): between 4.0 and 5.2.
Assay for fluorescein sodium—

Standard preparation—Prepare as directed in the Assay under
Fluorescein Sodium.

Assay preparation—Using Ophthalmic Solution, prepare as
directed in the Assay under Fluorescein Sodium.

Procedure—Proceed as directed for Procedure in the Assay under
Fluorescein Sodium. Calculate the quantity, in mg, of fluorescein
sodium (C,H (Na,0;) in the volume of Ophthalmic Solution taken by
the formula:

3333C(Iy/ L),

in which the terms are as defined therein.
Assay for proparacaine hydrochloride—

Standard preparation—Prepare as directed for Standard prepara-
tion in the Assay under Proparacaine Hydrochloride Ophthalmic
Solution.

Assay preparation—Using Ophthalmic Solution, prepare as
directed for Assay preparation under Proparacaine Hydrochloride
Ophthalmic Solution.

Procedure—Proceed as directed for Procedure in the Assay under
Proparacaine Hydrochloride Ophthalmic Solution. Calculate the
quantity, in mg, of proparacaine hydrochloride (C,H,¢N,0, - HCI) in
each mL of Ophthalmic Solution taken by the formula:

100(C/ V) (ry/rs),
in which the terms are as defined therein.

Fludeoxyglucose F 18 Injection

» Fludeoxyglucose F 18 Injection is a sterile, aqueous
solution, suitable for intravenous administration, of 2-
deoxy-2-['8F]fluoro-D-glucose in which a portion of the
molecules are labeled with radioactive '8F (see Radio-
pharmaceuticals for Positron Emission Tomography—
Compounding (823)). It contains not less than 90.0
percent and not more than 110.0 percent of the labeled
amount of !8F expressed in MBq (mCi) per mL at the
time indicated in the labeling. It may contain suitable
preservatives and/or stabilizing agents.

Specific activity: no carrier added.

Packaging and storage—Preserve in single-dose or multiple-dose
containers that are adequately shielded.

Labeling—Label it to include the following, in addition to the
information specified for Labeling under Injection (1): the time and
date of calibration; the amount of '*F as fludeoxyglucose expressed as
total MBq (mCi) per mL, at time of calibration; the expiration time
and date; the name and quantity of any added preservative or
stabilizer; and the statement “Caution—Radioactive Material.” The
labeling indicates, that in making dosage calculations, correction is to
be made for radioactive decay. The radioactive half-life of '*F is 109.7
minutes. The label indicates “Do not use if cloudy or if it contains
particulate matter.”

USP Reference standards (11)—USP Endotoxin RS. USP Flude-
oxyglucose RS. USP Fludeoxyglucose Related Compound A RS. USP
Fludeoxyglucose Related Compound B RS.

Identification—

A: Radionuclidic identity—lts half-life, determined using a
suitable detector system (see Radioactivity (821)), is between 105
and 115 minutes.

B: Radiochemical identity—The R, value of Fludeoxyglucose F
18 in the chromatogram of the 7es? solution corresponds to that in the
chromatogram of the Standard solution, as obtained in the
Radiochemical purity test.

USP 2

Bacterial endotoxins (85) (see Sterilization and Sterility Assuran,
under Radiopharmaceuticals for Positron Emission Tomograph
Compounding (823))—It contains not more than 175/¥ (jgp
Endotoxin Unit per mL of the Injection, in which V is the maximug,
administered total dose, in mL, at the expiration time.

pH (791): between 4.5 and 7.5.

Radiochemical purity—

Standard solution—Dissolve 10 mg of USP Fludeoxyglucose Rg
in 100 mg of acetonitrile and water (95 : 5). (The USP Fludeoxygly.
cose RS that is specified in this test is nonradioactive 2-deoxy-).
fluoro-D-glucose [molecular weight 182.151.)

Test solution—Use the Injection.

Procedure—Apply a volume of Injection, appropriately diluteq
such that it provides a count rate suitable for the radioactivity
detection system being utilized, to an activated silica gel thin-layer
chromatographic plate (see Chromatography (621)). Apply about 1o
pg of the Standard solution to the same chromatographic plate,
Develop the chromatogram in a solvent system consisting of 3
mixture of acetonitrile and water (95 : 5) until the solvent has moveq
about three-fourths of the length of the plate. Remove the plate, an
allow the chromatogram to dry. Determine the radioactiviy
distribution by scanning the chromatogram with a suitable collimated
radiation detector. Determine the location of the Fludeoxyglucose by
spraying the developed chromatographic plate with 2N sulfuric acid
and heating the plate at 110° for 10 minutes: the R, value of
Fludeoxyglucose F 18 (determined by radiochromatogram scannin,
corresponds to that of the Standard solution (about 0.4); the
radioactivity of Fludeoxyglucose F 18 is not less than 90% of the
total radioactivity.

Radionuclidic purity—Using a suitable gamma-ray spectrometer
(see Selection of a Counting Assembly under Radioactivity (821)),
count an appropriate aliquot of the Injection for a period of time
sufficient to collect a gamma spectrum. The resultant gamms
spectrum should be analyzed for the presence of identifiable
photopeaks which are not characteristic of '*F emissions. Not less
than 99.5% of the observed gamma emissions should correspond to
the 0.511 MeV, 1.022 MeV, or Compton scatter peaks of '°F.
Chemical purity—[NOTE—The methods and limits described in thi§
section relate to potential impurities associated with the acid-
hydrolysis method of synthesis for the Injection. Specific exampks
include aminopolyether (Kryptofix®) and 2-chloro-2-deoxy-D-ght
cose. If methods of synthesis that may result in different impurities
are used, the presence of unlabeled ingredients, reagents, and by-
products specific to the process must be controlled, and their poten
for physiological or pharmacological effects must be considered (s
Radiopharmaceuticals for Positron Emission Tomography—Com
pounding {823}). Any ingredients with toxic potential must be withid
appropriate limits, and conformance with these limits is t0
demonstrated by the use of one or more validated limit tests.]

LIMIT OF AMINOPOLYETHER—[NOTE—This test must be perfpnnd
for Fludeoxyglucose F 18 produced by any route of synthesis the
uses this reagent.]

Absorbent:  0.25-mm layer of chromatographic silica gel.!

Test solution: Use the Injection. .

Standard solution—Dissolve an accurately weighed quantity of
USP Fludeoxyglucose Related Compound A RS in satine TS #
obtain a solution having a known concentration of 50 ug per mL-

Application volume: about 1 pL.

Developing solvent system: a mixture of methano! and 30%
ammonium hydroxide (9:1).

Procedure—Proceed as directed for Thin-Layer Chromatogfﬂph’
under Chromatography (621). Place the plate in a chambd
containing iodine crystals. Develop the plate until a spot is VISP
on the chromatogram of the Standard solution: the size and int
of the spot obtained from the Test solution does not exceed
obtained from the Standard solution. s

LIMIT OF 2-CHLORO-2-DEOXY-D-GLUCOSE—{NOTE—This test 15 per
formed when the nucleophilic synthesis includes hydrolysis ¥.
hydrochloric acid or the use of anionic exchange resins in the ¢ ,°“d‘
form to trap fluoride "°F released from the target prior to its use "
synthesis of Fludeoxyglucose F 18.] ik

Mobile phase—Dissolve about 16g of 50% sodium hydro®
solution in 1000 mL of water, filter, and degas by sparging
helium.

! Available from Alltech Associates, Inc., 2051 Waukegan Rd., Deefﬁcld'
60015 as Machery Nagel SILG/UV 254 4 x 8 cm, Alltech catalog
805021.
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nsolunqn, R, between any twc
?;/e Telative standard deviation 1
(3
Pracedure—Separate]y injec
ard solutions and the T
rd the chromatograms,
doulate the percentage of a
“ection by the formula:

C

:ngich C is the percentage of
tion; and r, and r; are the P
U:d fl'rom the Test solutior

1Vely: not more than 0.0«

& 0,59, of ether is found; ar

bung. ’

8;"" requirements—It meets

5 exc:ept that the Injection ma:

"Mpletion of the test for Steril

bmln 24 hours of final manufac
€ recommendation of Volun

Y for radioactivity—Usin

Ekqled under Radioactivity (8
(or mCi) per mL, of the In
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responds to that in §
'n, as obtained in the 4}

:-:.' piprofen Sodium

5 g of monobasic potased
in water to make 2009
solution to 6000 my_

odium hydroxide or

00 mL. ki FNaO,-2H,0 30227

- drate, (%)

" C,sH,;FO, dissolved ". o (i)-—2-(2-ﬂuoro-4-biphenylyl)propionate dihydrate.

ximum absorbance at aheg dydrous  266.25
1under test, suitably di

n with a Standard sojyg
lurbiprofen RS in the s
of the labeled amout . H,,FNaO; - 2H,0.
neet the requirements,
s test for Content Uniforng

'roceed as directed in f
»aration to use 1 Tablet §
olution for each 25 mg
abeled amount.

tification—

] tion: 10 pg per mL.
obasic sodium phosphate} jum:

:etonitrile, and adjust w
. degas. Make adjustments}
Chromatography (621)).
: acetophenone in Mob
:ntration of about 0.8 uL g

to make 1000 mL.
kr by more than 3.0%.

pests for Sodium (191).
eigh about 30 mg of U
rnal standard solution, i
ontains about 3 mg of US
n of this stock solution v

in a stoppered contaim
‘flurbiprofen in each Ta
lution for each 75 mg3
zchanical means for about
on of this solution with

¥

favy metals, Method 1T (231):

as directed in the Assay.
omatography (621)}—
a 254-nm detector and
g L7. The flow rate is abof§
dard preparation, an
: the relative retention o3

1.0 for flurbiprofen; ¥
> and flurbiprofen is not
on for replicate injections

aration.

olumes (about 20 pL) of &
eparation into the chrom
neasure the responses ford
/, in mg, of flurbipro®
zen by the formula:

)

‘SP Flurbiprofen RS us&
1 volume, in mL, of Inte™ batic
say preparation; and Ry®
‘esponse to the acetophen?
weparation and the Stand®]

Dition;

i ging and storage—Preserve in well-closed containers. ; i
8P Reference standards (11)—USP Flurbiprofen RS. USP  préparation, and record the peak responses as directed for Procedure:
rbiprofen Sodium RS. USP Flurbiprofen Related Compound A RS.

0
s Infrared Absorption (197TM)—
Mest specimen.  previously dried.
Ultraviolet Absorption (197U)—

pH 6.0 buffer consisting of 2.42g of monobasic
phosphate and 0.66 g of dibasic sodium phosphate dissolved major peaks, Calculate the percentage of C, H,FNaO, - 2H,0 in the
Bibsorptivities at 246 nm, calculated on the dried basis, do not

The residue obtained by igniting it meets the requirements of

rotation (781S): between —0.45° and +0.45°.

solution: 50 mg per mL, in methanol.

¥ on drying (731)—Dry about 0.3 g of it in vacuum at a pressure

¢ exceeding 1 mm of mercury over phosphorus pentoxide in a
feble drying tube at 60° for 18 hours: it loses not less than 11.3%

il ot more than 12.5% of its weight.

it of flurbiprofen related compound A—
t, Mobile phase, and System suitability preparation—

ard solution—Use Standard flurbiprofen related compound A
Eparation, prepared as directed in the Assay.

piest solution—Use the Assay preparation.

Liromatographic system—Proceed as directed in the Assay, except
aromatograph the Standard solution instead of the Standard

i o%, respectively: not more than 1.5% is found.
A_' volatile impurities, Method I (467): meets the require-

Official Monographs / Flurbiprofen 867

Compound A RS in methanol to obtain a stock solution having a
known concentration of about 150 pg per mL. Transfer 1.0 mL of this
solution to a 200-mL volumetric flask, dilute with Diluent to volume,
and mix.

Standard preparation—Dissolve an accurately weighed quantity of
USP Flurbiprofen RS in methanol to obtain a stock solution 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 Diluent to volume,
and mix.

System suitability preparation—Transfer 5 mL of the stock
solution used to prepare the Standard preparation and 2 mL of the
stock solution used to prepare the Standard flurbiprofen related

,,‘f,iphenyl]A-acetic acid, 2-fluoro-a-methyl, sodium salt dihy-  compound A preparation to a 100-mL volumetric flask, dilute with

Diluent to volume, and mix.

Assay preparation—Transfer about 100 mg of Flurbiprofen
Sodium, accurately weighed, to a 100-mL volumetric flask, dissolve
in and dilute with methanol to volume, and mix. Transfer 5.0 mL of
this solution to a second 100-mL volumetric flask, dilute with Diluent

ﬁurbiprofen Sodium contains not less than 97.0  ;yolume, and mix.
Ercent and not more than 103.0 percent of Chromatographic system (see Chromatography (621))—The

liquid chromatograph is equipped with a 254-nm detector and a
4.0-mm x 25-cm column that contains 10-um packing L7. The flow
rate is about 2 mL per minute. Chromatograph the System suitability

the resolution, R, between flurbiprofen related compound A and
flurbiprofen is not less than 1.0. Chromatograph the Standard
preparation, and record the peak responses as directed for Procedure:
the tailing factor is not more than 2.5; and the relative standard
deviation for replicate injections is not more than 1.0%.
Procedure—Separately inject equal volumes (about 20 uL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the areas for the

portion of Flurbiprofen Sodium taken by the formula:
200(302.27/244.27)(C/W)(ry/ rs),

in which 302.27 and 244.27 are the molecular weights of flurbiprofen
sodium dihydrate and anhydrous flurbiprofen, respectively; C is the
concentration, in pg per mL, of USP Flurbiprofen RS in the Standard
preparation; W is the weight, in mg, of the portion of Flurbiprofen
Sodium taken to prepare the Assay preparation; and r; and r; are the
flurbiprofen peak responses obtained from the Assay preparation and
the Standard preparation, respectively.

Flurbiprofen Sodium Ophthalmic
Solution

ocedure—Separately inject equal volumes (about 20 pL) of the ~ » Flurbiprofen Sodium Ophthalmic Solution contains
d solution and the Test solution into the chromatograph, not less than 90.0 percent and not more than 110.0

urd the chromatograms, and measure the areas for the major peaks.  percent of the labeled amount of flurbiprofen sodium
culate the percentage of flurbiprofen related compound A in the (C1sH,,FNaO, - 2H;0)
on of Flurbiprofen Sodium taken by the formula: 158112 2 20

200(C/W)(ry! 7s),

fi3ich C is the concentration, in g per mL, of USP Flurbiprofen  Flurbiprofen Related Compound A RS.

Beated Compo_und A RS in the Standard solution; W is the weightf in

€ portion of Flurbiprofen Sodium taken to prepare the Test ; :

and r,, and r are the peak areas for flurbiprofen relaied chromatogram of the Assay preparation cormesponds to that in the
Pound A obtained from the Test solution and the Standard

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

Identification—The retention time of the major peak in the

chromatogram of the Standard preparation, as obtained in the Assay.
pH (791): between 6.0 and 7.0.
Antimicrobial effectiveness (51): meets the requirements.

Sterility (71)—1It meets the requirements when tested as directed for
Membrane Filtration under Test for Sterility of the Product to be

g D'hen" mi—Mix 500 mL of methanol and 250 mL of water. Examined.
’l'e phase—Prepare a filtered and degassed mixture of Assay—

st :};’ - gv ater, and glacial acetic acid (50:49:1). Make Diluent, Mobile phase, Standard flurbiprofen related compound A
1t necessary (see System Suitability under Chromatog-  preparation, Standard preparation,and System suitability prepara-

(621)),

tion—Proceed as directed in the Assay under Flurbiprofen Sodium.

ard flurbiprofen related compound A preparation—Dissolve ; i ; :
/ A tion—Use the undiluted Ophthalmic Solution.
tely weighed quantity of USP Flurbiprofen Related $say preparanion—us Sp
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Chromatographic system—Proceed as directed in the Assay under
Flurbiprofen Sodium, using a 4.0-mm x S-cm guard column that
contains 5-pm packing L1.

Procedure—Separately inject equal volumes (about 15 uL) of the
Standard preparation and the Assay preparation into the chromat-
ograph, record the chromatograms, and measure the areas for the
major peaks. Calculate the quantity of flurbiprofen sodium
(CysH;FNaO, - 2H,0) in each mL of the Ophthalmic Solution taken
by the formula:

(302.27/244.27)C(ry/ 75),

in which 302.27 and 244.27 are the molecular weights of flurbiprofen
sodium dihydrate and anhydrous flurbiprofen, respectively; C is the
concentration, in mg per mL, of USP Flurbiprofen RS in the Standard
preparation, and ry, and r; are the peak responses obtained from the
Assay preparation and the Standard preparation, respectively.

Flutamide

i€ N o
C,H,F;N,0, 276.21
Propanamide, 2-methyl-N-[4-nitro-3-trifluoromethyl)-phenyl]-.

a,a,a-Trifluoro-2-methy!-4'-nitro-m-propionotoluidide
[13311-84-7).

» Flutamide contains not less than 98.0 percent and not
more than 101.0 percent of C,;H,,F;N,0;, calculated on
the dried basis.

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

Identification—

A: Infrared Absorption (197TM).

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.

Melting range (741): between 110° and 114°, but the range
between beginning and end of melting does not exceed 2°.

Loss on drying (731)—Dry it in vacuum at 60° for 3 hours: it loses
not more than 0.5% of its weight.

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

Heavy metals, Method I {(231): not more than 10 ppm.

Related compounds—

Mobile phase and System suitability solution—Prepare as directed
in the Assay.

Standard solution—Use the Standard preparation, prepared as
directed in the Assay.

Test solution—Use the Assay preparation, prepared as directed in
the Assay.

Detector sensitivity solution—Transfer 1.0 mL of the Standard
solution into a 100-mL volumetric flask, dilute with a mixture of
water and acetonitrile (4:1) to volume, and mix. Dilute quantita-
tively, and stepwise if necessary, with a mixture of water and
acetonitrile (4:1) to obtain a solution having a known concentration
of about 0.1 ug per mL.

. Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 240-nm detector and a
4.6-mm x 25-cm column that contains packing L1. The column
temperature is maintained at 25 + 5°. The flow rate is about 1.0 mL
per minute. Chromatograph the System suitability solution, and
record the peak area responses as directed for Procedure: the relative
retention times are about 1.4 for o-flutamide and 1.0 for flutamide;
and the resolution, R, between flutamide and o-flutamide is not less
than 6.0. Chromatograph the Detector sensitivity solution, and record
the peak area responses as directed for Procedure: the relative

standard deviation for replicate injections is not more than 10,0y,

flutamide. i
Procedure—Inject a volume (about 20 pL) of the Test solutioy, inty 1

the chromatograph, record the chromatogram, and measure the

area responses. Calculate the percentage of each impurity i the

portion of Flutamide taken by the formula: ]

100(1/F)(r, / 7,),

in which F is the relative response factor of the impurities according
to the table below; 7, is the peak area response for each impurity; g

Flutamide Caps

» Flutamide Capsules
not more than 107.
1 ﬂutamide (C11H11F3N2'

Packaging and storage—
containers.

7, is the sum of the responses of all the peaks: the impurities mq
requirements tabulated below. ity USP Reference standards
i Identification—
Relative Relative A: The retention time o
Compound retention Response ¢ the Assay preparation corres
name time Factor (F)  Limit (%tﬁ E Ward preparation, botl
4-Nitro-3-trifiuoro- 0.42 1.06 02 obtained in the Assay.
methylacetanilide 2 B: Remove the contents
4-Nitro-3-triftuoro- 0.45 1.10 0.15 s fine powder. Dissolve a
methylaniline q dhloroform and methanol (5
3-trifluoromethylani- 0.63 1.10 02 JHE offutamide per mL. The t
line t Thin-Layer Chromatograph,
4-Nitro-3-trifluoro- 0.66 1.02 03 I3 chloroform and ethyl aceta
methylpropionani- 3R wivent and 20 uL each of th
lide 3 being applied to the thin-lay
3-trifluoromethyliso- 0.80 1.95 02 1l Dissolqﬁon (711)— )
butyranilide Medium: 2% sodium lat
o-Flutamide 1.40 1.78 02 Apparatus 2: 75 rpm.
Flutamide 1.0 1.0 — Time: 60 minutes.
Unknown — 1.0 0.05 Procedure—Determine th
Total unknown -— — 0.1 from UV absorbances at the *
Total impurities — o 04 2 the wavelength of maximum
r portions of the solution unde
' Medium, in comparison wit]
Assay— h concentration of USP Flutarr

Tolerances—Not less tha
C,H,FN0; is dissolved in
Uniformity of dosage units

Mobile phase—Prepare a filtered and degassed mixture of water.
and acetonitrile (55 : 45). Make adjustments if necessary (see
Suitability under Chromatography (621)).

Standard preparation—Dissolve an accurately weighed quantity

USP Flutamide RS in 50 mL of acetonitrile, and dilute quantiavell | Jopls s proncr 25
and stepwise if necessary, with water to obtain a solution having {§ Standard solutio n—pPr n
known concentration of about 0.2 mg per mL. preparation, P

System suitability solution—Transfer about 50 mg of USP £
Flutamide RS, accurately weighed, to a 50-mL volumetric flask
dissolve in 10 mL of acetonitrile, dilute with water to volume, 2
mix. Transfer 1.0 mL of this solution and 5.0 mL of the Standas;
preparation into a 100-mL volumetric flask, dilute with a mixture®]
water and acetonitrile (4 : 1) to volume, and mix. f

Assay preparation—Transfer about 50 mg of Flutamide, p
ously dried and accurately weighed, to a 250-mL volumetric f
Add 50 mL of acetonitrile, and sonicate until the Flutamide dissolvé 3
Add 150 mL of water, r]nix, and allow to warm to room temperati®
Dilute with water to volume, and mix. A Per miny,

Chromatographic system (see Chromatography (621)—10 thet;efkh;gelg;ﬁ’sgggshe«
liquid chromatograph is equipped with a 240-nm detector and 8 $andard deviation for rg lica:
4.6-mm x 25-cm column that contains %acking L1. The ‘:0 s | ide. P
temperature is maintained at 25 + 5°. The flow rate is about 1 Proceq ;
per minute. Chromatograph the System suitability solution, ¥ tcmng;;%‘;c;:cz%umz
record the peak area r;.sponsesfas dirgcted for Pracedurfe: ﬂ;ae ” 2
retention times are about 1.4 for o-flutamide and 1.0 for flul S Portion,
and the resolution, R, between flutamide and o-flutamide is not ; of Capsules taken by 1
than 6.0. Chromatograph the Standard preparation, and recor f ; 1
peak area responses as directed for Procedure: the tailing factor 5™ S ¢ whi .
more than 2.0; and the relative standard deviation for rephic®t hulch 7, is the peak area r
injections is not more than 1.5%. ¢ e %Whel'e peak area responst

Procedure—Separately inject equal volumes (about 20 pL) 0! "2 g "10r sensitivity solution; a
Standard preparation and the Assay preparation into the chiOTos
ograph, record the chromatograms, and measure the responses for 3
major peaks. Calculate the quantity, in mg, of C,H,,F;N;0s ? °s
portion of Flutamide taken by the formula: A

250C(ry/ rs),

28
in which C is the concentration, in mg per mL, of USP Flutamid® =
in the Standard preparation; and r, and r; are the peak area respo
obtained from the Assay preparation and the Standard prepdr®"%
respectively.

Test solution—Use the Ass

- Detector sensitivity solut

vohume of the Standard solu.

fuantitatively, and stepwise if

Ketonitrile (4 : 1) to obtain a
ffabout 0.2 pg per mL.

hromatographic system

d chromatograph is equ

x 25-cm column tt

ture is maintained at 2

. esponses. Calculate the

=, Peaks: not more than 0.2
::Pn time of about 0.45 is {
g ty is found; and not m

E D”"?’"—Prepare a mixture
fobile Pphase—Prepare a fil
& acetonitrile (55 : 45). Make
b oility under Chromatogra
b ndard preparation—Diss:
. " utamide RS in Diluent,
“Cessary, with Diluent to
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UsP. by 25

acking L1. The flow gy
the Standard prepgygs!
ted under Procedyre. g
s not less than 175 g
nicin C, peak is betweid
om the gentamicin C, 5
and the relative stang,
ore than 2.0%.
umes (about 20 pL) op
tration into the chrom
wsure the area respo
amicin C,, gentamicip (4
ate the percentage copa
icin C,,, and gentamicin 8

1y (71)—It meets the requirements when tested as directed for
srane Filtration in Test for Sterility of the Product To Be
rined.

.(791): between 3.0 and 5.5.

B __proceed as directed for gentamicin under Antibiotics—
E 1 Assays (81), using an accurately measured volume of
-ne Infusion diluted quantitatively and stepwise with Buffer No. 3
E..|d a Test Dilution having a concentration assumed to be equal to
" nedian dose level of the Standard (0.1 ug of gentamicin per mL).

'ntamicin Injection

‘Gentamicin Injection contains an amount of Gentami-
§ Sulfate equivalent to not less than 90.0 percent and
% more than 125.0 percent of the labeled amount of
atamicin. It may contain suitable buffers, preserva-
pes, and sequestering agents, unless it is intended for
fathecal use, in which case it contains only suitable
hicity agents.

esponding to the particyl
nses of all four peaks apg
5% and 50%, the conte
and the sum of the conteg
etween 25% and 55%,
2] states that Gentam
nts for Sterility Tests g
n Injection. Where the laf
sjected to further proces

ssage forms, it meets ging and storage—Preserve in single-dose or multiple-dose
Genta{mcm Injection, iainers, preferably of Type 1 glass.
 as directed under An P Reference standards (11)—USP Endotoxin RS. USP Genta-
ein Sulfate RS.
ification—Apply separately a volume of Injection equivalent to
fiz of gentamicin and the same volume of a similar preparation of
¥ Gentamicin Sulfate RS to a suitable thin-layer chromatographic
(see Chromatography {621}) coated with a 0.25-mm layer of
pmatographic silica gel having an average pore size of 6 nm.
Dilute the Injection with water, if necessary, to obtain a test
containing 1000 pg of gentamicin per mL. Where the
on contains less than 1000 pg per mL, apply a volume of it,
nt to 20 ug of gentamicin, to the chromatographic plate, in
portions of not more than 20 pL each, each application being
to dry before the next is applied.] Place the plate in a suitable
graphic chamber, and develop the chromatogram in a
ent system consisting of the lower phase of a mixture of
#oform, methanol, and ammonium hydroxide (20 : 13 : 10) until
Bolvent front has moved about three-fourths of the length of the
. Remove the plate from the chamber, air-dry, and expose the
E: to vapors of iodine in a detection jar containing iodine crystals:
gatensities and R values of the three principal spots obtained from
fest solution correspond to those obtained from the Standard
gerial endotoxins (85)—It contains not more than 0.71 USP
’.} foxin Unit per mg of gentamicin.
#791): between 3.0 and 5.5.
Biculate matter (788): meets the requirements for small-
lE Injections.

m

tains the equivalb
not more than 13
gentamicin. g

ollapsible tubes or in @
:xcessive heat.

Gentamicin Sulfate RS.
am, equivalent to about J3
. of chloroform and 5 mi
\queous phase: the filtra
ae Identification test U

ements.

ected in the Assay un
i

§r requirements—It meets the requirements under Injections
asion 7\ Proceed as directed under Antibiotics—Microbial Assays

] i SINg an accurately measured volume of Injection diluted
Vely and stepwise with Buffer No. 3 to yield a Test Dilution
U8 & concentration assumed to be equal to the median dose level

is a sterile solutiof]
: & Standard (0.1 pg of gentamicin per mL).

[njection. It contains
yre than 125.0 percett
nicin. It may 00§
nd sequestering 3%

o3

Pitamicin Sulfate Ointment

single-dose or multiple§

»'amiCin Sulfate Ointment contains the equivalent
¥ less than 90.0 percent and not more than 135.0
g1t of the labeled amount of gentamicin.

Wdicate that it is for VeI
se diluted with 0.9% %
ae infusion. :
> Gentamicin Sulfate 5 §
tification test under Ge

o Cimstead of Injection > 18 and storage—Preserve in collapsible tubes or other tight

- and avoid exposure to excessive heat.

Official Monographs / Gentamicin 897

USP Reference standards (11)—USP Gentamicin Sulfate RS.
Identification—Shake a quantity of Ointment, equivalent to about 5
mg of gentamicin, with a mixture of 200 mL of chloroform and 5 mL
of water. Allow to separate, and filter the aqueous layer: the filtrate so
obtained meets the requirements of the Identification test under
Gentamicin Injection.

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—Proceed with Ointment as directed under Antibiotics—
Microbial Assays (81), using an accurately weighed quantity of
Ointment, equivalent to about 1 mg of gentamicin, shaken with about
50 mL of ether in a separator, and extracted with four 20-mL portions
of Buffer No. 3. Combine the aqueous extracts, and dilute
quantitatively and stepwise with Buffer No. 3 to obtain a Test
Dilution having a concentration assumed to be equal to the median
dose level of the Standard.

Gentamicin Sulfate Ophthalmic
Ointment

» Gentamicin Sulfate Ophthalmic Ointment contains the
equivalent of not less than 90.0 percent and not more
than 135.0 percent of the labeled amount of gentamicin.

Packaging and storage—Preserve in collapsible ophthalmic oint-
ment tubes, and avoid exposure to excessive heat.

USP Reference standards (11)—USP Gentamicin Sulfate RS.
Identification—Shake a quantity of Ophthalmic Ointment, equiva-
lent to about 5 mg of gentamicin, with a mixture of 200 mL of
chloroform and 5 mL of water. Allow to separate, and filter the
aqueous layer: the filtrate so obtained meets the requirements of the
Identification test under Gentamicin Injection.

Sterility {71): meets the requirements.

Minimum fill (755): meets the requirements.

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

Other requirements—It meets the requirements of the test for Water
and of the Assay in G icin Sulfate Ointment

Gentamicin Sulfate Ophthalmic Solution

» Gentamicin Sulfate Ophthalmic Solution is a sterile,
buffered solution of Gentamicin Sulfate with preserva-
tives. It contains the equivalent of not less than 90.0
percent and not more than 135.0 percent of the labeled
amount of gentamicin.

Packaging and storage—Preserve in tight containers, and avoid
exposure to excessive heat.

USP Reference standards (11)—USP Gentamicin Sulfate RS.

pH (791): between 6.5 and 7.5.

Other requirements—It meets the requirements of the /dentification
test under Gentamicin Injection and meets the requirements under
Sterility Tests (71), when tested as directed in the section Membrane
Filtration in Test for Sterility of the Product To Be Examined.
Assay—Proceed with Ophthalmic Solution as directed in the 4ssay
under Gentamicin Injection.
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Gentamicin Sulfate and Betamethasone
Acetate Ophthalmic Solution

» Gentamicin Sulfate and Betamethasone Acetate
Ophthalmic Solution contains not less than 90.0 percent
and not more than 125.0 percent of the labeled amount of
gentamicin and contains not less than 90.0 percent and
not more than 110.0 percent of the labeled amount of
betamethasone acetate (Cy4H3,FOg).

Packaging and storage—Preserve in tight containers.
Labeling—Label it to indicate that it is for veterinary use only.
USP Reference standards (11)—USP Betamethasone Acetate RS.
USP Gentamicin Sulfate RS.

Identification—

A: Apply 10 uL of Ophthalmic Solution and 10 pL of a Standard
solution containing 5 mg per mL of USP Gentamicin Sulfate RS in
water to a thin-layer chromatographic plate (see Chromatography
{621)) coated with a 0.25-mm layer of chromatographic silica gel
mixture. Allow the spots to dry, and in a paper-lined tank develop the
chromatogram in a solvent system consisting of the lower phase
mixture of dichloromethane, methanol, and ammonium hydroxide
(1:1:1) until the solvent front has moved about three-fourths of the
length of the plate. Remove the plate from the developing chamber,
mark the solvent front, and allow the plate to air-dry. Locate the spots
on the plate by placing it in a tank containing about 15 g of iodine
crystals for 15 minutes: the R, values of the three principal spots
obtained from the test solution correspond to those obtained from the
Standard solution.

B: The retention time of the major peak obtained 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 for betamethasone acetate.
pH (791): between 5.5 and 7.0.

Sterility (71)—It meets the requirements when tested as directed for
Membrane Filtration in Test for Sterility of the Product To Be
Examined.

Other requirements—It meets the requirements under Antimicrobial
Effectiveness Tests (51).

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

Mobile phase—Prepare a filtered and degassed mixture of water
and acetonitrile (8 :7). Make adjustments if necessary (see System
Suitability under Chromatography (621)).

Internal standard solution—Dissolve a quantity of o-phenylphenol
in methanol to obtain a solution containing about 0.55 mg per mL.

Standard preparation—Dissolve an accurately weighed quantity of
USP Betamethasone Acetate RS in methanol, and dilute quantita-
tively, and stepwise if necessary, with methanol to obtain a solution
having a known concentration of about 0.45 mg per mL. Transfer 2.0
mL of this solution to a 10-mL volumetric flask, add 1.0 mL of
Internal standard solution, dilute with methanol to volume, and mix
to obtain a solution having a known concentration of about 0.09 mg
of USP Betamethasone Acetate RS per mL.

Assay preparation—Transfer an accurately measured volume of
Ophthalmic Solution, equivalent to about 2 mg of betamethasone
acetate, to a 10-mL volumetric flask. Dilute with methanol to volume,
and mix. Transfer a portion of this solution to a centrifuge tube, and
centrifuge. Transfer 4.0 mL of the clear supematant to a 10-mL
volumetric flask. Add 1.0 mL of Internal standard solution, dilute
with a mixture of methanol and water (1: 1) to volume, and mix.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 254-mm detector and a
3.9-mm x 30-cm column that contains packing L1. The flow rate is
about 1 mL per minute. Chromatograph the Standard preparation,
and record the peak responses as directed under Procedure: the
relative retention times are about 1.3 for o-phenylphenol and 1.0 for

USP 5 1

betamethasone acetate; the resolution, R, between the bctamethas(me
acetate and o-phenylphenol peaks is not less than 3.9; and the relative
standard deviation for replicate injections is not more than 2.0%;

Procedure—Separately inject equal volumes (about 10 pL) 0f~lhe
Standard preparation and the Assay preparation into the chromay.
ograph, record the chromatograms, and measure the responses for the
major peaks. Calculate the quantity, in mg, of betamethasone acetyy,
(CH; FOq) in each mL of the Ophthalmic Solution taken by the
formula:

25(C/VYRy! Rs),

in which C is the concentration, in mg per mL, of Ugp
Betamethasone Acetate RS, calculated on the anhydrous basis, j
the Standard preparation; V is the volume, in mL, of Ophthalmic

Solution taken to prepare the Assay preparation; and R, and Rsarethe |

ratios of the betamethasone acetate peak response to the intemg|
standard peak response obtained from the Assay preparation and the
Standard preparation, respectively.

Gentamicin Sulfate and Betamethasone
Valerate Ointment

» Gentamicin Sulfate and Betamethasone Valerate
Ointment contains not less than 90.0 percent and not

more than 125.0 percent of the labeled amount of

gentamicin and an amount of betamethasone valerate
equivalent to not less than 90.0 percent and not more
than 110.0 percent of the labeled amount of betameth-
asone (C22H29F05).

Packaging and storage—Preserve in collapsible tubes or other tight
containers.

Labeling—Label it to indicate that it is for veterinary use only.
USP Reference standards (11)—USP Betamethasone Valerate RS.
USP Beclometh Dipropionate RS. USP Gentamicin Sulfate RS.

Identification—

A: Transfer an amount of Ointment, equivalent to about 15 mgof
gentamicin, to a centrifuge tube, and add 10 mL of a mixture
methanol and 0.1 N hydrochloric acid (4: 1) and 25 mL of solvent
hexane. Rotate for 30 minutes, and centrifuge. Discard the uppet
phase. Apply 25 pL of the lower phase and 25 pL of a Stand:
solution containing 3 mg per mL of USP Gentamicin Sulfate RS io$
mixture of methanol and 0.1 N hydrochloric acid (4 : 1) to a suitable
thin-layer chromatographic plate (see Chromatography (621)) coated
with a'0.25-mm layer of chromatographic silica gel mixture. Allo¥
the spots to dry, and develop the chromatogram in a solvent syste®
consisting of the lower phase of a mixture of chloroform, methan
and ammonium hydroxide (1: 1 : 1) until the solvent front has m
about three-fourths of the length of the plate. Remove the plate fio®
the developing chamber, mark the solvent front, and allow the spo®
to air-dry. Locate the spots on the plate by placing it in 2

containing about 15 g of iodine crystals for 15 minutes: the R¢ V“l“"’ |

of the three principal spots obtained from the test solution co!
to those obtained from the Standard solution. "

B: The retention time of the major peak obtained in i |

chromatogram of the Assay preparation corresponds to that 0
Standard preparation, both relative to the internal standard,
obtained in the Assay for betamethasone. .
Microbial limits (61)—It meets the requirements of the tes®
absence of Staphylococcus aureus, Pseudomonas aerugi™
Salmonella species, and Escherichia coli.

Minimum fill (755): meets the requirements. .
Assay for gentamicin—Proceed as directed for gentamicin l'l:bd
Antibiotics—Microbial Assays (81), using an accurately w:;ukﬂ
quantity of Ointment, equivalent to about 3 mg of gentamicin,

dilute quantitatively and stepwise with Buffer No. 3 to obtain 2 i3
Dilution having a concentration assumed to be equal to the M®
dose level of the Standard.

with about 50 mL of ether in a separator and extracted with thre® 5 :
mL portions of Buffer No. 3. Combine the aqueous extracts -2

ySP 28

Assay for betamethason

Mobile phase—Prepa;
methanol and water (475
System Suitability under (

Diluent—Transfer 25 nr
Add 2.5 mL of glacial ac
and mix.

Internal standard solu
methasone Dipropionate R
sbout 0.4 mg per mL.

Standard preparation—,
USP Betamethasone Valer;
and stepwise if necessary,
known concentration of at
this solution to a stoppere

solution, and mix to obtain
of about 0.15 mg of USP }
Assay preparation—Tra
Ointment, equivalent to ab
centrifuge tube. Add 10.0 ¢
ol of Diluent, and shake vi
 ice-methanol bath for 1.
phases. Transfer the clear s
o warm to room temperatu
 Chromatographic " syste;
liquid chromatograph is e
46-mm x 15-cm column t
shout 2.5 mL per minute, C
and record the peak respons
Tetention times are about 1.5
for betamethasone valerate;
asone valerate and beclome
than 3.5; and the relative stay
no; mor::i than 2.0%.
rocedure—Separately in
Standard prepaml;ion alz,d t
ograph, record the chromatoy
major peaks. Calculate th
(CHFO;) in the portion of

(392.47/4

b which 39247 and 47
ethasone and betametl
“ncentration, in mg per mL,
Standard preparation;,
ethasone valerate peak
®sponse obtained from the
Peparation, respectively,

Gentamicin Sulfaf
Valerate Otic Solu

;o?e{ltamicin Sulfate an
'h:uon contains not less

125.0 percent of the
:;‘1 an amount of betam
% less than 90.0 perc
( Cent of the labelec
HyFO;).

'ging and storage—Pres
ling—1 abel it to indicate

eference standards (1
. USP Betamethasone |

3, dcation—
»:Transfer an amount of O
.-amicin, to a centrifuge t
% ty of USP Gentamicin S
o+ & solution having a co)
e 1.0 mL of this soluf
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Homatropine /| Official Monographs

Developing solvent system: a mixture of ethyl acetate, anhydrous
formic acid, and water (67:16.5:16.5).

Procedure—Proceed as directed for Thin-Layer Chromatography
under Chromatography (621), applying the Test solution, the
Standard solution, and the Tropine reference solution. Spray the
plate with Dragendorff’s reagent, followed by hydrogen peroxide TS,
and immediately cover with a glass plate of the same size. Examine
the plate no later than 5 to 10 minutes after spraying. In the
chromatogram obtained from the Test solution, identify the spot
corresponding to the principal spot in the chromatogram of the
Tropine reference solution: this spot is not more intense than the spot
obtained from the Standard solution: not more than 0.5% of tropine is
found. s yse2s

Add the following:
“Chromatographic purity—

Buffer solution, Mobile phase, System suitability solution, and
Chromatographic system—Proceed as directed in the Assay.

Standard solution—Use the Standard preparation, prepared as
directed in the Assay.

Test solution—Use the Assay preparation, prepared as directed in
the Assay.

Procedure—Separately inject a volume (about 7 uL) of the Test
solution into the chromatograph, record the chromatogram, and
measure the responses for the major peaks. Continue the elution for
2.2 times the retention time of the homatropine peak. Disregard the
peak for the bromide ion, which appears close to the solvent peak.
Calculate the percentage of each impurity in the portion of
Homatropine Hydrobromide taken by the formula:

100(r;/ r,),

in which 7; and 7, are the peak response for each impurity and the sum
of all peak responses, respectively, obtained from the Test solution. In
addition to not exceeding the limits for each impurity in Table /, not
more than 0.1% of any other individual impurity is found; and not
more than 1.0% of total impurities is found.

Table 1
Relative
Retention Limit
Impurity Time (%)
Mandelic acid 0.3 0.1
Dehydrohomatropine 09 0.5
Scopolamine 1.1 0.1
Atropine 1.9 0.1
AUSP28

Change to read:

Assay—

“Buffer solution—Dissolve 6.8 g of monobasic potassium phos-
phate and 7.0 g of sodium 1-heptanesulfonate monohydrate in 1000
mL of water, adjust with 3 M phosphoric acid to a pH of 2.7, and mix.

Mobile phase—Prepare a filtered and degassed mixture of Buffer
solution and methanol (67 : 33).

Standard preparation—Dissolve an accurately weighed quantity of
USP Homatropine Hydrobromide RS in Mobile phase to obtain a
solution having a concentration of about 2 mg per mL.

System suitability solution—Prepare a solution of USP Scopola-
mine Hydrobromide RS having a concentration of about 0.1 mg per
mL. Transfer 10 mL of this solution to a 100-mL volumetric flask,
add 0.5 mL of the Standard preparation, and dilute with Mobile
phase to volume.

Test preparation—Transfer about 100 mg of Homatropine
Hydrobromide, accurately weighed, to a 50-mL volumetric flask,
dissolve in and dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography (621))—The
liquid chromatograph is equipped with a 210-nm detector and a
4.6-mm x 10-cm column that contains 3-um packing L1. The flow
rate is about 1.5 mL per minute. The column temperature is
maintained at 40°. Chromatograph the Standard preparation, and
record the peak responses as directed for Procedure: the tailing factor
is not more than 2.0; and the relative standard deviation for replicate
injections is not more than 1.0%. Chromatograph the System
suitability solution, and record the peak responses as directed for
Procedure: the resolution between homatropine and scopolamine
peaks is not less than 1.5.

USP 2% :\'

Procedure—Separately inject equal volumes (about 7 yJ 3 i

Standard preparation and the Assay preparation into the,‘l ) .: B ¥ matroplne Me
ograph, record the chromatograms, and measure the responses for
major peaks. Calculate the quantity, in mg, of C\¢H,NO; - HBr iy the

portion of Homatropine Hydrobromide taken by the formula: - o
~N<
S0C(ry/ rs), M

in which C is the concentration, in mg per mL, of USP H°"‘““°Dim
Hydrobromide RS in the Standard preparation; and ry and r, are
peak responses obtained from the Assay preparation apg

Standard preparation, respectively. ,ysp ,,BINO,  370.28

zoniabicyclo[3.2.1]octai
methyl-, bromide, end.
ydroxy-8-methyl-1aH,
5 (80-49-9).

r.
j Homatropine Methy
§8.5 percent and no
‘|7H24BTN03, calculat

: kaging and storage—P
ISP Reference standards

A

¢
a
i

Homatropine Hydrobromide Ophthalmi
Solution g

» Homatropine Hydrobromide Ophthalmic Solution isi
sterile, buffered, aqueous solution of Homatropif
Hydrobromide. It contains not less than 95.0 percerg
and not more than 105.0 percent of the labeled amount
C6H2NO; - HBr. It may contain suitable antimicrobj
agents.

patification—
FA: Infrared Absorptio
i ed, dissolve the sp
y ately in methanol, and
on]
¥ B: Ultraviolet Absorpti.
b2 Solution: 1 mg per mL.
i Medium:  alcohol.
Absorptivities at 258 nnr
fiffer by more than 3.0%.
8 C:  Mercuric-potassium
W) a white or slightly yellk
used by solutions of all
fooncentrated  solutions of

Packaging and storage—Preserve in tight containers.

USP Reference standards (11)—USP Homatropine Hydrobro
RS.
Identification— )
A: Proceed with Ophthalmic Solution as directed undi
Identification—Organic Nitrogenous Bases (181). The specifil§
results are obtained. (
B: It responds to the tests for Bromide (191).
Sterility (71): meets the requirements. 1 flkaloids).
pH (791): between 2.5 and 5.0. {3 D: To a solution (I in ¢
Assay— ) lpltate is formed.
Standard preparation—Accurately weigh about 50 mg of USH .“ A solution (1 in 20)
Homatropine Hydrobromide RS, dissolve in water, and dilut vIESSRH (791):  between 4.5 ar
water in a volumetric flask to 100 mL. Dilute 10.0 mL of this solutiSsesass on drying (731)—Dr
with water to 50.0 mL to obtain a solution having a kno #m 0.5% of its weight.
concentration of about 100 pg per mL. Prepare this solution fresit; Bssidue on ignition (281):
Assay preparation—Transfer a portion of Ophthalmic Solutio iiropine, atropite: a
equivalent to 50 mg of homatropine hydrobromide, to a 100-m& ofa sglufi’on ofli)t (l,in
volumetric flask, and dilute with water to volume. Dilute 10.0 mL$ bydroxide shake the solt
this solution with water to 50.0 mL. 2 ®porate the separated chlc
Procedure—Transfer duplicate 2-mL portions of the Stancd am the residu‘; with 1.5 1
preparation and of the Assay preparation to separate glass-stoppe® % of mercuric chloride ir
40-mL centrifuge tubes. To one set of two tubes add 3 mL of WHSEEEg, and 3:volumes 6Ew
and 1 mL of sodium hydroxide solution (1 in 100). Heat these tub&S§ Bre; ni g L.
a boiling water bath for 20 minutes, and allow to cool to 19 tanic volatile impuritie
temperature. To the remaining set of tubes, which serve as blanks ¥ :
the Standard preparation and the Assay preparation, respectiVe
add 4 mL of water. To each tube, add 2 mL of approximately 07%
ceric sulfate in diluted sulfuric acid (prepared by dissolving 120838
ceric ammonium sulfate in 50 mL of water and 3 mL of sulfuri¢ 32
and diluting with water to 100 mL) and 20.0 mL of isooctane. SB2 2
by mechanical means for 15 minutes, allow the layers to separat®: (g
remove the isooctane from each tube. Concomitantly determin® “3s
absorbances of the isooctane solutions from the hydrolyzed alif*%
in 1-cm cells at the wavelength of maximum absorbance at abf’“l‘nd
nm, with a suitable spectrophotometer, against the respective 0 o
Calculate the quantity, in mg, of C,¢H,,NO, - HBr in the portio? (g
Ophthalmic Solution taken by the formula: P

0.5C(4y/45), 4 & matropine M

in which C is the concentration, in pg per mL, of USP Homat%P,
Hydrobromide RS in the Standard preparation; and 4,,and 4 4 r
absorbances of the solutions from the Assay preparation a"
Standard preparation, respectively.

—Dissolve about 70
; ately weighed, in a mi

of mercuric acetate ’
with 0.1N perchlor
0 a blank determinat
9 mL of 0.IN perchic
EothBINO,.

d

,‘
\.

°matropine Methy
190.0 percent and r
ed amount of C,7]
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Hydroxocobalamin Injection

» Hydroxocobalamin Injection is a sterile solution of
Hydroxocobalamin in Water for Injection. It contains not
less than 95.0 percent and not more than 115.0 percent of
the labeled amount of hydroxocobalamin
(Ce2HgoCoN13045P).

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

USP Reference standards (11)—USP Cyanocobalamin RS. USP
Endotoxin RS.

Identification—Dilute 3.0 mL of Injection with pH 4.0 buffer
(prepared by dissolving 2.61 g of sodium acetate and 20.5g of
sodium chloride in 5.25 mL of glacial acetic acid and sufficient water
to make 1500 mL of solution) to 100 mL: the UV-visible absorption
spectrum of this solution exhibits maxima at 352 + 2 nm and
525 + 2 nm. The ratio A,s,/As,s is between 2.7 and 3.3.

Bacterial endotoxins (85)—It contains not more than 0.4 USP
Endotoxin Unit per pg of hydroxocobalamin.

pH (791): between 3.5 and 5.0.

Other requirements—It meets the requirements under Injections

Assay—

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

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

Assay preparation—Transfer an accurately measured volume of
Injection, equivalent to about 5 mg of hydroxocobalamin, to a 50-mL
volumetric flask containing about 25 mL of pH 9.3 Buffer. Add 5.0
mL of potassium cyanide solution (1 in 10,000), allow to stand at
room temperature for 30 minutes, dilute with pH 9.3 Buffer to
volume, and mix. Transfer 15.0 mL of this solution to a second 50-
mL volumetric flask, dilute with pH 9.3 Buffer to volume, and mix.

Procedure—Concomitantly determine the absorbances of the
solutions in 1-cm cells at the wavelength of maximum absorbance
at about 361 nm, with a suitable spectrophotometer, using pH 9.3
Buffer as the blank. Calculate the quantity, in mg, of hydroxocobal-
taﬁmin ECQH,,CON.,O,,P) in each mL of the Injection taken by the

ormula:

(1346.36/1355.37)(0.1667C/ V)(Ay/ As),

in which 1346.36 and 1355.37 are the molecular weights of
hydroxocobalamin and cyanocobalamin, respectively; C is the
concentration, in pg per mL, of USP Cyanocobalamin RS in the
Standard preparation; Vis the volume, in mL, of Injection taken; and
Ay and A4; are the absorbances of the Assay preparation and the
Standard preparation, respectively.

Hydroxyamphetamine Hydrobromide

CH;;NO-HBr 232.12

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

» Hydroxyamphetamine Hydrobromide contains not less
than 98.0 percent and not more than 101.5 percent of
CoH3NO - HB, calculated on the dried basis.

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

Uspi p 28

. acid to 25 mL, and p
P ic Nitrogenous Bases
. of 1 N sodium hydrox
4 separator”: the Ophtha

USP Reference standards (11}—USP Hydroxyamphetamiy,
drobromide RS. an VTR amphetamine g
Identification—

A: Infrared Absorption (197K}.

B: Dissolve about 500 mg of ammonium molybdate in ] p |
sulfuric acid, and add to this solution about 2 mg of Hydro,
phetamine Hydrobromide: an intense blue color is prod
(distinction from similar amino cc ds such as ampheyg ‘
and methamphetamine, which, lacking a phenolic hydroxyl, g,
undergo this reaction).

C: Dissolve about 200 mg in 2 mL of water, and add a solutiog
500 mg of potassium carbonate in 2 mL of water. Extract with two i
mL portions of ether, allow the clear ether solution to evaporay
dryness, and dry at about 80°: the hydroxyamphetamine so obtz:d
melts between 124° and 127° (see Class I under Melting Rangg)
Temperature (741)). 3

D: To asolution of about 10 mg of it in 10 mL of water add |
of 2 N nitric acid, then add silver nitrate TS: a pale yellow precipif
is formed, and it is slightly soluble in 6 N ammonium hydroxide!
Melting range (741): between 189° and 192°.

Lt
(71): meets the r
5(791): between 4.2 ar
Transfer an accur
son, equivalent to at
romide, t0 2 125-mL
roform, and discard
oth of the separator wii
& bicarbonate, prever
h of the separator, anc
olved. By means of a
Pi¢ anhydride directly
Bhediately insert the stop)
81 the evolution of carbc
jising the pressure as n
bl for 5 minutes, and ext
chloroform, filtering ea

Loss on drying (731)—Dry it at 105° for 2 hours: it loses not :

than 0.5% of its weight. 3 jously washedb\;\/leﬂ(ll (é
Residue on ignition {281): not more than 0.1%. i : ?ati}:-eo:(s)tl?em?l oo
Bromide content—Accurately weigh about 400 mg, and dissolv 90 minutes, cool in a ¢
50 mL of water. Add 50 mL of methanol and 10 mL of glacial ag s ]hydroxyamphetami

acid, then add eosin Y TS, and titrate with 0.1 N silver nitrate
Each mL of 0.1 N silver nitrate is equivalent to 7.990 mg of Br.
content of Br, calculated on the dried basis, is between 33.6%
35.2%.
Ordinary impurities (466)—

Test solution: methanol.

Standard solution: methanol.

Eluant: a mixture of toluene, methanol,
hydroxide (10:4:0.25).

Visualization: 1.
Assay—Dissolve about 400 mg of Hydroxyamphetamine Hydrob
mide, accurately weighed, in a mixture of 10 mL of glacial acetic 8
and 10 mL of mercuric acetate TS, warming slightly, if necessary,
effect solution. Add crystal violet TS, and titrate with 0.1 N perchia
acid VS. Perform a blank determination, and make any necess &
correction. Each mL of 0.1 N perchloric acid is equivalent to 233 5 )
mg of C,;H,;NO - HBr. 5 H,CIN,O - H,SO, 43:

i hanol, 2-[[4-{(7-chloro
: {(+)-, sulfate (1:1) (

}-2-[{4-{(7-Chloro-4-q
sulfate (1:1) (salt)

fresents the weight of Cs.
btion taken.

and ammonij

ydroxychloroq

i “

X Nx

Hydroxyamphetamine Hydrobromide
Ophthalmic Solution i

A.‘ ydroxychloroqui:
BV percent and
26C1N;O . HzSO:

Haging and storage

i

» Hydroxyamphetamine Hydrobromide Ophthald!
Solution is a sterile, buffered, aqueous solution
Hydroxyamphetamine Hydrobromide. It contains f
less than 95.0 percent and not more than 105.0 percen's
the labeled amount of CoH;3NO-HBr. It contaif
suitable antimicrobial agent. 8

P Reference standarc

fatification—

2 Ultraviolet Absor)
potution: 10 pg per r
fedium:  dilute hydrc
s Infrared Absorptic

A solution (1 in 1
on drying (731)—]
3 2.0% of its weight.
ary impurities (4¢

Packaging and storage—Preserve in tight, light-resistant 60!{ .
USP Reference standards (11)—USP Hydroxyamphetaminé §
drobromide RS.
Identification— ) v
A: Dissolve about 500 mg of ammonium molybdate in 10 ]
sulfuric acid, and add 0.2 mL of Ophthalmic Solution: an m’tl ,;

color is produced (distinction from similar amino comp ; 3¢ solution:  10% w
iph ine and methamph ., which, lacking a P} ndard solution: 1

hydroxyl, do not undergo this reaction). . - Yant:  a mixture of
B: The dried diacetylhydroxyamphetamine obtained in the A3 §16:4),

melts between 96° and 100° (see Class I under Melting Ram€3 Rualization: 1.

Temperature (741)), but the range between beginning and ¢

melting does not exceed 2.0°.
C: It responds to Identification test D under Hydro
amine Hydrobromide. 5
ivalent t°h :

volatile impur
2 B —Dissolve about
ly weighed, in at
"Pwise with dilutc

D: Dilute a volume of Ophthalmic Solution, equi
50 mg of hydroxyamphetamine hydrobromide, with 0.01 N
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