
480 Ciprofloxacin / Official Monographs 

and record the responses as directed under Procedure: the capacity 
factor, le, 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 µL) of the 
Standard preparation and the Assay preparation into the chromat
ograph, record the chromatograms, and measure the areas for the 
ciprofloxacin peaks. Calculate the quantity, in mg, of ciprofloxacin 
(C17H11FN30 3) in each mL of the Ophthalmic Solution taken by the 
formula: 

(331.34 / 367 .81 )(SOC/ V)(rulrs), 

in which 331.34 and 367 .8 I 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 ru and rs are the peak responses obtained from the Assay 
preparation and the Standard preparation, respectively. 

Ciprofloxacin 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 17H1sFN3O3). 

Packaging and storage-Preserve in well-closed containers. 
USP Reference standards ( 11 )-USP Ciprojloxacin Hydrochloride 
RS. USP Ciprofloxacin 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 
ciprofloxacin, in a suitable flask containing about 750 mL of water, 
and sonicate for about 20 minutes. Dilute with water to I 000 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 Ciprofloxacin Hydrochloride, starting 
with "Separately apply, as I-cm bands, 5 µLeach," except to use 10 
µL 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 

(C17H.,FN30 3 • HCI) 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 17H11FN30 3 • HCI) equivalent to not less than 80% (Q) of the 
labeled amount of ciprofloxacin (C17H 11FN30 3) is dissolved in 30 
minutes. 
Uniformity of dosage units (905): meet the requirements. 
Assay-

Diluent-Prepare a filtered and degassed mixture of 0.025 M 
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 0.025 M 
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 )). 

USP28 

~tandard p~eparation-:Quantitat\vely dissolv~ an ~ccurately 
weighed quantity of USP C1profloxacm Hydrochlonde RS m 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-µm 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 LI 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 
I 0.8 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 µL) 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 17H,.FN30 3) in each Tablet taken by the formula: 

(331.34/367.81 )( CLID)(rul rs), 

in which 331.34 and 367 .8 I 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; 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 ru and rs are the ciprofloxacin peak areas 
obtained from the Assay preparation and the Standard preparation, 
respectively. 

Cisplatin 

CI,H.N,Pt 300.04 
Platinum, diamminedichloro-, (SP-4-2)-. 
cis-Diamminedichloroplatinum [I 5663-27-1]. 

» Cisplatin contains not less than 98.0 percent and not 
more than 102.0 percent ofC!iH6N2Pt, 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 fiom 
light. 
USP Reference standards ( 11 )-USP Cisplatin RS. USP Transpla
tin RS. USP Potassium Trichloroammineplatinate RS. 
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Assay preparation-Transfer 4 mL of Nasal 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 
crornolyn Sodium. 

p,ocedu,._Proceed as directed for Procedure in the Assay under 
crornolyn Sodium Inhalation Solution. 

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 C23H1~a2011. 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 

C"H.,NO 203.28 
tiutenamide, N-ethyl-N-(2-methylphenyl)-. 

• thyl-o-crotonotoluidide [ 483-63-6] . 

» Crotamiton is a mixture of cis and trans isomers 
c
1
o
0
ntaining not less than 97.0 percent and not more than 
3.0 percent of C13H17NO. 

~ackaging and stonge--Preserve in tight, light-resistant containers. 
SP Reference standards ( 11 )-USP Crotamiton RS. 

Official Monographs I Crotamiton 

ldentification-
A: Infrared Absorption ( l 97F}. 
B: Ultraviolet Absorption ( l 97U)
Solution: 20 µg per mL. 
Medium : cyclohexane. 

551 

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 Crotarniton, 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 Crotarniton RS in the same 
medium having a known concentration of about 20 µg per mL in I
cm cells at the wavelength of maximum absorbance at about 242 run, 
with a suitable spectrophotometer, using cyclohexane as the blank. 
Calculate the quantity, in mg, of C13H17NO in the Crotarniton taken by 
the formula: 

2.5C(Aul As), 

in which C is the concentration, in µg per mL, of USP Crotarniton RS 
in the Standard solution; and Au and As 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 
C13H11NO. 

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 Crotarni

ton RS, accurately weighed, in methanol to obtain a solution having a 
known concentration of about 1 mg per mL. 

Standard preparation-Pipet IO 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 volumetric 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 LI. In a suitable 
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Uniformity of dosage units (905): meet the requirements. 
,usay-

Mobi/e phase-Prepare a suitable filtered and degassed mixture of 
water acetonitrile, methanol, and methanesulfonic acid 
(48 : 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 Cyclobenzal(rin~ Hydrochloride J?-8 ~ 0.1 N hydrochl~ric acid, 
and dilute quant1tatively, and stepwise 1f necessary, with 0.1 N 
hydrochloric 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 ofO. l N hydrochloric acid, and 
shake by mechanical means for 30 minutes. Dilute with 0.1 N 
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 LI. 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, K, 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 µL) 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,oH,.N • HCI in the 
portion of Tablets taken by the formula: 

200C(rulrs), 

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

Cyclopentolate Hydrochloride 

C,,H21NO, · HCI 327.85 
Benzeneacetic acid, a-( 1-hydroxycyclopentyl)-, 2-( dirnethylamino )· 

_ethyl ester, hydrochloride, ( ± )·. 
2-(Dimethylamino )ethyl ( ± )-1 -hydroxy-a-phenylcyclopentaneace-

tate hydrochloride [5870-29-1]. 

>► Cyclopentolate Hydrochloride contains not less than 
98.0 percent and not more than 102.0 percent of 
C11H2sN03 • HCl, calculated on the dried basis. 

Pa
1
ckaging and storage-Preserve in tight containers, and store in a 

cod place. 

~d,SP Reference standards (11}-USP Cyclopentolate Hydrochlo
n eRS. 
Identification-

A: Infrared Absorption (197K). 
B: A solution ( I in 500) responds to the tests for Chloride ( 191) . 

pH (791) : between 4.5 and 5.5, in a solution (I in 100). 
~ on drying (731 )-Dry it at I 05° for 4 hours: it loses not more 
.._ 0.5% of its weight. 

Official Monographs I Cyclopentolate 

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

557 

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

Test preparation-Use the Assay preparation. 
Procedure-Inject a volume (about 20 µL) 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 
specimen of Cyclopentolate Hydrochloride taken by the same 
formula: 

I00r;lr0 

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 (1 : 3). Make adjustments ifnecessary 
(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 I 00 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 x 15-cm column that contains packing LIS. 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 µL) 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 C17HuNO, • HCl in the 
portion of Cyclopentolate Hydrochloride taken by the formula: 

I 000C(rul rs), 

in which C is the concentration, in mg per mL, of USP Cyclopentolate 
Hydrochloride RS in the Standard preparation; and ru and rs 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 ofCyclopentolate 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 ofC17H25N03 • HCI. 

Packaging and storage-Preserve in tight containers, and store at 
controlled room temperature. 
USP Reference standards ( I I }-USP Cyclopentolate Hydrochlo
ride RS. 
Identification-Place in a 125-mL separator a volume of Ophthalmic 
Solution, equivalent to about 50 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 IO mg of cyclopentolate 
hydrochloride, to a I 00-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 (C17H2,NO, · HCI) in each mL of the Ophthalmic 
Solution taken by the formula: 

IOO(C I V)(ru l r.), 

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

Cyclophosphamide 

C,H,,Cl2N2O2P-H,O 279.10 
2H-l ,3,2-Oxazaphosphorin-2-amine, N,N-bis(2-chloroethyl)tetrahy

dro-, 2-oxide, monohydrate, ( ± ). 
( ± )-2-[Bis(2-chloroethyl)amino )tetrahydro-2H-l ,3,2-oxazaphos-

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 C1H1sCliN2O2P, 
calculated on the anhydrous basis. 

Caution-Great care should be taken in handling 
Cyc/ophosphamide, 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 (I in 100), determined 
30 minutes after its preparation. 
Water, Method l (921) : between 5.7% and 6.8%. 
Heavy metaJs {231)-Dissolve 1.0 gin 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 I 85 mg of ethylpar
aben in 250 mL of alcohol in a I 000-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 50-mL volumetric flask, add about 25 mL of 
water, and shake to dissolve the USP Reference Standard. Add 5.0 

USP28 

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 mL 
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 
solutio_n into a 50-mL volumetric flask, dilute with water to volume, 
and mtx. 

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 LI. The flow rate is 
about 1.5 mL per minute. Chromatograph six replicate injections of 
the Standard preparation, and record the peak responses as directed 
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 µL) 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.,CI2N2O,P in the Cyclophosphamide taken by the 
formula: 

400C(Rul Rs), 

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 Ru and Rs 
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 (C1H1sCliN2O2P). 

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

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 teSI 
solution. Apply 5 µL of the test solution and the Standard solution, 
use a solvent system consisting of a mixture of chloroform, methano~ 
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!1 
preparation, both relative to the internal standard, as obtained Ill 
the Assay. 
Bacterial endotoxins (85)-It contains not rriore 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 anhydro~ 
cyclophosphamide per mL, determined 30 minutes after its 
preparation. 

USP28 

Other requirements--1 
(11), Uniformity of D 
Injections (I) . 
Assay-

Mobile phase, lnterna 
/ion-Prepare as directed 

Assay preparation-A 
mide for Injection, eqt 
cyclophosphamide, and I 
the Assay under Cycloph 

Chromatographic sys. 
graphic system in the As: 

Procedure-Proceed a: 
Cyclophosphamide. Cale• 
in the portion of Cycle 
fonnula: 

in which the terms are as 

Cyclophospharr 

» Cyclophosphamide 
percent and not more 
amount of anh· 
(C1H1sCl2N2O2P). . 

Packaging and storage-
temperature not exceedi 
withstand brief exposure 
protected from temperaturi 
USP Reference standard: 
Identification-

A: Extract a portion c 
about 50 mg of cyclophos1 
about 2 mL of the chlorofo1 
potassium bromide, evapor 
last trace of solvent in a s1 
prepare a potassium bromi, 
of the potassium bromide 
between 6.5 and 14 µm, o 
similar preparation of USP 

B: The retention time 1 

the Assay preparation corre 
Standard preparation, as o 
Disintegration {70 I): 3C 
Uncoated Tablets. 
Uniformity of dosage unit 

Procedure for content un 
Perchloric acid solution

Water, and dilute with wate: 
4-(p-Nitrobenzyl)pyridint 

benzyJ)pyridine in 200 mL 
Sodium hydroxide solutio 

1000 mL of diluted alcohol 
Procedure-Place I Tab!< 

that the final concentration 
about two-thirds full of wa 
disintegrated, dilute with w: 
first 10 mL of the filtrate. P 
tubes 2.0 mL of the filtrate, 
2.0 mL of the Standard solut 
V.:eighed quantity of USP 
dduting quantitatively and ! 
having a known concentrati 
tube as follows. Add 0. 7 m 
heat at 95° for IO minutes. c 
lllix, add 1.6 mL of 4-(p-Nit, 
at 95° for 10 minutes. Co 
solution, and mix. Within 4 n 
SOiutions in I-cm cells at the 
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596 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 1 os• until brown or black spots appear: the RF value 
of the principal spot obtained from the test specimen corresponds to 
that obtained from the Reference Standard. 
Bacterial endotoxins (8S)-It contains not more than 31.3 USP 
Endotoxin Units per mg of dexamethasone phosphate. 
pH (791): between 7.0 and 8.S. 
Other requirements-It meets the requirements under Injections 
(I). 
Assay-

Mobile phase-Prepare a suitable degassed solution of 0.01 M 
monobasic potassium phosphate in a mixture of methanol and water 
( 1 : I) which, at ambient temperature and at a flow rate of about 1.6 
mL per minute, gives a retention time of about S 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 µg 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 2S4-nm detector and a 4-
mm x 30-cm column that contains packing LI. 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 µL) 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 C22H3.,FO8P in each mL of the Injection taken by 
the formula: 

0.l(C/ V)(rulrs), 

in which C is the concentration, in µg per mL, of USP 
Dexamethasone Phosphate RS in the Standard preparation, Vis the 
volume, in mL, of Injection taken, and ru and rs 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 {C22H2sFNa2OsP) 
equivalent to not less than 90.0 percent and not more 
than ll5.0 percent of the labeled amount of dexameth
asone phosphate (C22H30FOsP). 

Packaging and storage-Preserve in collapsible ophthalmic oint
ment tubes. 
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. 
Minimum fill (7S5): meets the requirements. 

Sterility (71): meets the requirements. 

Metal particles-It meets the requirements of the test for Metal 
Particles in Ophthalmic Ointments (7S1}. 

Assay-
Alcohol-aqueous phosphate buffer, 0.05 M 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 C22H3oFO,P in the portion of Ophthalmic Ointment taken by 
the formula: 

0.1 C(rul 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 (C22H2sFNa2OsP) equivalent to 
not less than 90.0 percent and not more than 115.0 
percent of the labeled amount of dexamethasone 
phosphate (C22H30FOsP). 

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 I 00-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, ofC,2H30FO,P in each mL of the Ophthalmic Solution taken by 
the formula: 

0.l(C I V)(rul rs), 

in which Vis the volume, in mL, of Ophthalmic Solution taken. 

Dexbrompheniramine Maleate 

C,Ji,9BrN2 • C,H,O, 43S.32 
2-Pyridinepropanamine, y-(4-bromophenyl)-N,N-dimethyl-, (S)·, 

(Z)-2-butenedioate (I : 1 ) . . 
( + )-2-[p-Bromo-cx-[2-( dimethylamino )ethyl]benzyl]pyridine maleate 

(I : I) [2391-03-9]. 

USP28 

» Dexbromphen 
98.0 percent at 
C16H19BrN2 · C4.f 

Packaging and stor: 
USP Reference stan 
ate RS. 
Identification-

A: Infrared Abso 
B: Ultraviolet Al 
Solution: 3S µg J 
Medium: methan, 
Absorptivities at 2 

differ by more than 3. 
Specific rotation (78 

Test solution: 50 1 

Loss on drying (73 I) 
than 0.5% of its weigt 
Residue on ignition ( 
Related compounds--

Test solution-Diss< 
Maleate in S mL of mi 

Chromatographic SJ, 
chromatograph is equiJ 
mm x 1.2-m glass c, 
SIAB. The column terr 
injection port and detec 
250°. The carrier gas is 1 
a retention time of 6 to 
the Test solution, recorc 
area as directed und1 
dexbrompheniramine m 

Procedure-Inject a v 
the chromatograph. Rec, 
less than twice the reten 
and measure the areas , 
extraneous peaks ( excep· 
observed) does not exce, 
Organic volatile impur 
ments. 
Assay-Dissolve about , 
accuratel_y weighed, in 5, 
crystal violet TS, and titri 
endpoint. Perform a blan 
correction. Each mL of o 
mg of C,6H19BrN, . C,H,C 

Dexbromphenir 
Pseudoephedrin 

» Dexbromphenirami: 
Sulfate Oral Solution , 
and not more than I I C 
of dexbrompheniramir 
and pseudoephedrine ~ 

Usp Reference standards 
Qte RS. USP Pseudoephedr, 
Identification-

A: The retention time ol 
lllaleate in the chromatograrr 
~t in the chromatogram of 
"CAssay. 

B: The retention time c 
SUifate in the chromatogram 
~tin the chromatogram oft 
•o:Assay. 

C: A solution of it respo 
D: Transfer a volume of 
dexbrompheniramine male 
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ick Test 

Test conforms to the 
1g biologics (650.1 to 
is a sterile solution of 
ducts of growth of the 
·rium diphtheriae) of 
ot less than 400 MLD 
1L or 400,000 MRD 
er mL in guinea pigs. , 
, of the U.S. Standard 
tested in guinea pigs. 

~mperature between 2° and 

not later than I year after 
orage (5°, I year). 

foxoids 

Adsorbed conforms to 
;eming biologics (see 
1spension prepared by · 
or adsorbed diphtheria 
:tanus toxoid, and an . 
t toxoids are used. The 
e proportions of the 
1 immunizing dose of 
scribed in the labeling, 
equirements for those 
than 0.02 percent of 

emperature between 2° and 

not later than 2 years after 
orage (5°, I year). 
well shaken before use and 

• HCI 
CH, 

1-hydroxy-2-(methylami· 
>chloride, ( ± }-. 
ethyl]benzyl alcohol 3,4-
93-8]. 

tins not less than 98-~ 
101.5 percent o 

1e dried basis. 

pad(aging and storage-Preserve in tight containers. 
USP Reference standards ( 11 )-USP Dipivefrin Hydrochloride RS. 

tification-Jd: Infrared Absorption ( 197K). 

8: The retention time of the major peak in the chromatogram of 
die Assay preparation corresponds to that in the chromatogram of the 
s,andard preparation, as obtained in the Assay. 

C: A solution (I in 100) meets the requirements of the tests for 
chloride (191 ). 
Melting range (741): between 155° and 165°, but the range 
1,eiween beginning and end of melting does not exceed 2°. 
Loss on drying (731 )-Dry it in a suitable vacuum drying tube over 
phosphorus 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%. 
eeavy 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 
as directed under Iron {241 ). 

Hydroxy/amine solution-Dissolve 5 g of hydroxylamine hydro
chloride in 50 mL of water. 

Triazine solution-Dissolve 125 mg of 2,4,6-tri-(2-pyridyl)-S
ttiazine in l 00 mL of methanol. 

Standard solution-Into a 50-mL color-comparison tube pipet l 
mL of Standard iron solutio11, add 42.0 mL of water, and mix . 
. Test solution-Into a 50-mL color-comparison tube add 2.0 g 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 Hydroxy/amine 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. 
Assay-

Mobile phase-Prepare a mixture of acetonitrile, 0.014 M sodium 
dodecyl sulfate, and glacial acetic acid (24 : 15 : l ). 

· Standard prepa,-ation-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 Ll. 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 µL) of the 
Standard preparation and the Assay preparation into the chromat
ograph by means of a suitable microsyringe or sampling valve, record 
the chromatograms, and measure the responses for the major peaks. 
C~l:ulat~ the quantity, in mg, of C19H29NO5 • HCI in the portion of 
D1p1vefiin Hydrochloride taken by the formula: 

l00C(rul rs}, 

in which C is the concentration, in mg per mL, of USP Dipivefrin 
Hydrochloride RS in the Standard preparation; and ru and rs are the r1' responses obtained from the Assay preparation and the 
tandard preparation, respectively. 

Dipivefrin Hydrochloride Ophthalmic 
Solution 

» ~ipivefrin Hydrochloride Ophthalmic Solution is a 
stenle, aqueous solution of Dipivefrin Hydrochloride. It 
contains not less than 90.0 percent and not more than 

Official Monographs I Dipyridamole 673 

115.0 percent of the labeled amount ofC19H29NO5 • HCI. 
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 0.0015 N 
hydrochloric acid to obtain a solution having a known concentration 
of about I 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 0.0015 N 
hydrochloric acid to volume, if necessary, and mix. 

Procedure-Proceed as directed in the Assay under Dipivefrin 
Hydrochloride. Calculate the quantity, in mg, of C19H29NO5 • HCI in 
each mL of the Ophthalmic Solution taken by the formula: 

(25C I V)(rul rs), 

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

Dipyridamole 

C24H.c,N,O4 504.63 
Ethanol, 2,2' ,2" ,2"' -[ 4,8-di- l-piperidinylpyrimido[5,4-d]pyrimidine-

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

nitrilo ]tetraethanol [58-32-2]. 

» Dipyridamole contains not less than 98.0 percent and 
not more than 102.0 percent of C24RioNsO4, 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 l 05° for 3 hours: it loses not more 
than 0.2% of its weight. 
Chloride-Dissolve 500 mg in 5 mL of alcohol and 2 mL of 2 N 
nitric acid, and add l mL of silver nitrate TS: no turbidity or 
precipitate is produced. 
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Ernedastine Ophthalmic Solution 

Emedastine Ophthalmic Solution is a sterile, aqueous 
~lution containing an amount of Emedastine Difuma
rate equivalent to not less than 90.0 percent and not m?re 
than I I 0.0 percent of the labeled amount of emedastme 
(C11H26N;iO). 

packaging and storage-Preserve in tight, light-resistant containers, 
in a refrigerator or at controlled room temperature. 
USP Reference standards (11}-USP Emedastine Difamarate RS. 
Identification-The retention time of the major peak i!1 the 
chromatogram of the Assay preparation corresponds to that m the 
chromatogram of the Standard preparation, as obtained in the Assay. 
Sterility (71 )-It meets the requirements when tested as directed for 
Membrane Filtration under Test for Sterility of the Product to be 
Examined. 

pH (791): between 5.0 and 8.0. 

AsJ:iiffer solution-Dissolve 13.8g ofmonobasic sodium phosph~te 
and IO mL of triethylamine in 800 rnL of water. Adjust wtth 
phosphoric acid to a pH of 5.7, dilute with water to 1000 rnL, and 
mix. . ,n; 

Mobile phase-Prepare a filtered and degassed mtxture of BuJJer 
solution and acetonitrile (83 : 17). Make adjustments ifnecessary (see 
System Suitability under Chromatography (621)). . . 

Standard preparation-Dissolve an accurately we1ghe<;i quanttt>: 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 SO µL of 30 percent hydrogen 
peroxide to 2 rnL of Standard preparation, and h~at at ~00° for 30 
minutes. Add another 2 rnL of Standard preparatzon, mix, and use 
immediately. 

Assay preparation-Transfer an accurately measured volum~ of 
Ophthalmic Solution into a suitable volumetric flask to obtain a 
solution having a known concentration of about 0.057 mg of 
emedastine per rnL. 

Chromatographic system (see Chromatography (621))--The 
liquid chromatograph is equipped with a 280-nm detector and _a. 
3.9-mm x IS-cm column that contains packing L7. The flow rate 1s 
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 I. O 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. Chromat4:1graph the 
Standard preparation, and record the peak responses as directed for 
Procedure: the relative standard deviation for replicate injections is 
not more than 2.0%. 

Procedure-Separately inject equal volumes (about 20 µL) of the 
Standard preparation and the Assay preparation into the chromat
ograph, record the chromatograms, and measure the peak respon~es 
for emedastine. Calculate the quantity, in mg, of emedastme 
(C,,H,.N,O) in each rnL of the Ophthalmic Solution taken by the 
formula: 

(302.42/534.57)C(V/ V,)(rul rs), 

in which 302.42 and 534.57 are the molecular weights of emedastine 
and emedastine difumarate, respectively; C is the concentration, in 
mg per mL, of USP Emedastine Difumarate RS in the Standard 
Preparation; V. is the volume, in mL, of the volumetric flask used to 
POprepare the Assay preparation; V, is the volume, in mL, of 

h!halmic Solution taken; and ru and rs are the peak responses 
obta1ne_d from the Assay preparation and the Standard preparation, 
rtspecttvely. 

Official Monographs I Emetine 729 

Emetine Hydrochloride 

• 2HCI 

t-1,co 
H,CO OCH, 

C29H.oN20, · 2HCI 553.56 
Emetan, 6', 7', 10, 11-tetramethoxy-, dihydrochloride. 
Emeline dihydrochloride [316-42-7]. 

» 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 IO l .5 
percent of C29~N204 · 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 Emeline Hydrochloride RS. 
Identification-

A: Infrared Absorption (197K). 
B: Ultraviolet Absorption ( I 97U)
Solution: SO µg per rnL. 
Medium: 0.5 N sulfuric acid. 
C: A solution (I 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 I 00 mg in IO mL of water, add I drop of methyl 
red TS, and titrate with 0.020 N sodium hydroxide: not more than 0.5 
rnL 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 Cephaelme 
Hydrobromide RS in 100.0 rnL of methanol. . . . 

Test preparation-Dissolve I 00 mg of Emetme Hydrochlonde m 
10.0 rnL of methanol. 

Spray reagent-Dissolve 300 mg of p-nitroaniline in 25 mL of_2 N 
hydrochloric acid, and cool to about 4 •. Slowly add S mL of sodmm 
nitrite solution (I in 25), maintaining the temperature at about 4°. 
Freshly prepare the solution for each test. 

Procedure-Apply 10-µL portions of the Stand_ard prep_aration 
and the Test preparation, respecttvely, to a SU!table Ihm-layer 
chromatographic plate coated with a ~.25-mm layer of ch~omato
graphic silica gel. Place the plate m a chromatographic tank 
containing a mixture of 9 volumes of chlorofo~ and I volume of 
diethylamine, and develop the chromatogram unit! 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 drie~ plate with 2.5 N 
sodium hydroxide solution, and dry at 50° fo~ S minutes. Then spray 
the plate with Spray reagent: any cephaehne spot from the Test 
preparation is not larger or more intense than that produced by the 
Standard preparation (2%). 
Assay-Dissolve about ISO mg ot Emet_ine ~ydrochl_orid~, 
accurately weighed, in S rnL of glacial acettc acid, warrmng, 1f 
necessary. Allow the solution to cool, add IO_mL ofdioxan~, S mL_of 
mercuric acetate TS, and 3 drops of crystal v10let TS, and titrate with 
0.1 N perchloric acid VS. Perform a blank determination,. and ~a~e 
any necessary correction. Each mL of 0.1 N perchlonc acid 1s 
equivalent to 27.68 mg of C29H40N,04 • 2HCI. 
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1ydrochloride. Calculate 
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lecular weights of epinep 
· C is the concentration, in 
:r1rate RS in the Stand 
:,f Injection taken; and'" . 
the Assay preparation and 

t Solution 

on is a sterile solution 
prepared with the aid•_ 
in each 100 mL, not 
.15 g of C9H13NO3. i 

small, well-filled, tight, r: 
.e Inhalation Solution is n . 
. er than slightly yellow or 

.' tification-:-It meets the re9uirements for the Identification test 
iP1er Epinephrine Nasal Solut1~n . 
.s-WIY (71) : meets the requirements. 

, ,usay-Pipet JO mL oflnhalation Solution into a 125-mL separator, 
- extract the solution with two 10-ml portions of chloroform. 'eed as directed in the Assay under Epinephrine Nasal Solution, 

inning with "Rinse the stopper and mouth of the separator," but · = for the acetylation 1.05 g of sodium bicarbonate and 0.50 ml of 
._;c anhydride, and extract the acetylated product with six 15-ml 
...--:ons of chloroform instead of the 25-ml portions specified C:in, and use 15.0 m~ of chloroform instead of 5.0 ml in the 
ddcrlllination of the specific rotalion. 

· Epinephrine Nasal Solution 

~' }. I · t Epinephrine Nasal Solution is a solution of Epineph
,e· e in Purified Water prepared with the aid of 

'. ydrochloric Acid. It contains, in each l 00 mL, not 
ess than 90 mg and not more than 115 mg ofC9H13NO3. 

· Packaging and storage-Preserve in small, well-filled, tight, light-
psistant containers. 
labeling-The label indicates that the Nasal Solution is not to be 
,-.:i if its color is pinkish or darker than slightly yellow or if it 
ptains a precipitate. 
Color and clarity-Using the Nasal Solution as the Test solution, 

'. p-oc~d as directed for Color and clarity under Epinephrine 
11ject1on. 

l
ntification-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 of0.1 N iodine. Mix, and allow to 

_, d for 5 minutes. Add 2 mL of sodium thiosulfate solution (1 in 
. ) a deep red color is produced. 

.Alllly-Pipet 30 mL of Nasal Solution into a 125-mL separator, add 
~ mL of chloroform, shake vigorously for I minute, allow the 
p~uids to separate, and discard the chloroform. Wash twice more with 
9,J1orofom1, separating and discarding the lower layer as completely 

· ... possible each time. Rinse the stopper and mouth of the separator 
· p a few drops of water. Add 0.2 ml of starch TS, then while 
, pi:rling the separator add iodine and potassium iodide TS dropwise 

t111til the blue color formed persists, and immediately add just 
.-sfficient 0.1 N sodium thiosulfate to discharge the blue color. 
~E- Proceed with the assay from this point without delay.] 
, ,. Add to the liquid in the separator 2.10 g of sodium bicarbonate, 
penting it from coming in contact with the mouth of the separator, 
~ swirl until most of the bicarbonate has dissolved. By means of a 
J-m~ syringe that is not fitted with a needle, rapidly inject 1.0 ml of 
ICebc _anhydride directly into the contents of the separator. 
~cd1ately insert the stopper in the separator, and shake vigorously 
UDbl the evolution of carbon dioxide has ceased (7 to 10 minutes), 
1tleasing the pressure as necessary through the stopcock. Allow to 
lland for 5 minutes, and extract the solution with six 25-mL portions 
of c~Joroform, filtering each extract through a small pledget of cotton, 
p!eviously washed with chloroform, into a beaker. 
. Evaporate the combined chloroform extracts on a steam bath in a 
~t of air to about 3 mL, transfer the residue by means of small 
JIOrtions of chloroform to a tared 50-mL beaker, and heat again to 
~rate the solvent completely. Heat further at I 05° for 30 minutes, 
;~j m a desiccator, and weigh the residue of triacetylepinephrine. 
""':15.0 mL of chloroform, cover the beaker, gently swirl the contents 
:I.the residue has completely dissolved, and determine the specific 

. , lion, R, using a 200-mm semimicro polarimeter tube. 
Sofalculate the quantity, in mg, ofC9H13NO, in the volume of Nasal 

Uhon taken by the formula: · .. 
(183.20 1309.32)(W)(0.5 + 0.5R / 93), 

· :;hi~h 183 .20 and 309 .32 are the molecular weights of epinephrine 
Incl lli_acetylepinephrine, respectively; and W is the weight, in mg, 
ltttiR ~s the specific rotation (in degrees, without regard to the sign), 
0 e isolated triacetylepinephrine. 

Official Monographs I Epinephrine 741 

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 
and not more than 115 .0 percent of the labeled amount of 
C9HnNO3. It contains a suitable 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 Test 
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 (7 I} : meets the requirements. 
pH (791) : between 2.2 and 4.5. 
Assay-

pH 5.8 Buffer-Mix I volume of IM dibasic potassium phosphate 
with 9 volumes of I 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 
acid to obtain a solution having a known concentration of about 40 µg 
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 9 g 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 I g of chromato
graphic siliceous earth, add to the column, and plug the top with a 
pledget of glass wool. Wash the column with I 00 mL of water
washed ether, and discard the eluant. Add 10.0 mL of 0.1 N 
hydrochloric acid to a 125-mL separator, and place the separator 
under the column. To about 100 mL of water-washed ether add I 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 of0. l 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 0.1 N hydrochloric acid as the blank. 
Calculate the quantity, in mg, of C.HuNO, in each mL of the 
Ophthalmic Solution taken by the formula: 

0.5(C I V)(Aul As), 

in which C is the concentration, in µg per mL, of epinephrine in the 
Standard preparation; V is the volume, in mL, of Ophthalmic 
Solution taken; and Au and As are the absorbances of the Assay 
preparation and the Standard preparation, respectively. 
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. . the Aerosol, shake it, and immediately deliver a single spray 

the surface of the chloroform, actuating the valve by pressing 
. •p into the indentation in the bottom of the beaker. Raise the 
· 1 above the surface of the chloroform, and shake it gently 

ory to delivering another spray similarly under the surface of 
chloroform. Deliver a total of 3 sprays in this manner. Rinse the 

stem and ferrule with about 2 mL of chloroform, collecting the 
• with the specimen in the beaker. Allow the Aerosol to dry, 

git, 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 

form, and add 10.0 mL of freshly prepared sodium bisulfite 
· on ( \ in 500). Insert the stopper, shake vigorously for l minute, 
"fuge for 5 minutes, and use the clear supernatant as the Assay 
ration . 

dure-Transfer 5.0 mL each of the Standard preparation and 
Assay preparation to separate test tubes. To each tube add l 00 µL 
ferro-citrate solution and 1.0 mL of Buffer solution, and mix. 

itantly determine the absorbances of the solutions in I-cm 
at the wavelength of maximum absorbance at about 530 nm, 
a suitable spectrophotometer, using water as the blank. Calculate 

ibequantity, in mg, ofC9H13NO, · c.H,06 in each mL of the Aerosol 
by the formula: 

(0.0ICd/W)(Aul As), 

(which C is the concentration, in µg per mL, of USP Epinephrine 
· te RS in the Standard preparation, dis the density, in g per 

of the Aerosol, determined as directed ford in the Procedure in 
Assay under Jsoproterenol Sulfate Inhalation Aerosol, W is the 

·g111, in g, of the specimen taken, and Au and As are the absorbances 
the solutions from the Assay preparation and the Standard 
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inephrine Bitartrate Ophthalmic 
· 1ution 

, pinephrine Bitartrate Ophthalmic Solution is a sterile, 
ered, aqueous solution of Epinephrine Bitartrate. It 
tains an amount of epinephrine bitartrate equivalent 

. not less than 90.0 percent and not more than 115.0 
rcent of the labeled amount of epinephrine 

· 13N03). It contains a suitable antibacterial agent 
may contain suitable preservatives. 

·ng and storage-Preserve in small, well-filled, tight, light
t containers. 

~n~ The label indicates that the Ophthalmic Solution is not to 
., ~ if its color is pinkish or darker than slightly yellow or if it 

ns a precipitate. 

c.t. 

Reference standards ( 11 }-USP Epinephrine Bitartrate RS. 
. and clarity-Using the Ophthalmic Solution as the Test 
. n, proceed as directed for Color and clarity under Epinephrine 

n. 

r'9uirements-It responds to the Identification test under 
.. hnne Nasal Solution, and meets the requirements under 
ity Tests (71 ). 

Official Monographs I Epinephrine 743 

Assay-
pH 2.5 Buffer-Transfer 6.8 g of monobasic potassium phosphate 
and 1.1 g of sodium 1-octanesulfonate to a I-liter volumetric flask. 
Dissolve in water, dilute with water to volume, and mix. Adjust the 
solution with phosphoric acid to a pH of2.5 ± 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 LI . The flow rate is 
about I 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 µL) 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 
(C9H13N03) in each ml of the Ophthalmic Solution taken by the 
formula: 

(183.20/ 333.29)(500C / V)(rul rs), 

in which C is the concentration, in mg per mL, of USP Epinephrine 
Bitartrate RS in the Standard preparation, Vis the volume, in mL, of 
Ophthalmic Solution taken, and ru and rs 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 (C9H13N03). 

Packaging and storage-Preserve in Containers for Sterile Solids as 
described under Injections ( 1}. 
Completeness ofsolution (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 ( l} . 

Other requirements-A solution of it responds to the Identification 
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}. 

Slayback Exhibit 1055, Page 28 of 78 
Slayback v. Eye Therapies - IPR2022-00142



744 Epinephryl / Official Monographs 

Epinephryl Borate Ophthalmic Solution 

C,H.,BNO, 209.01 
1,3,2-Benzodioxaborole-5-methanol, 2-hydroxy-cx-[(methylamino )· 

methyl]-, (R)-. 
(-)-3,4-Dihydroxy-cx-[(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· (C9H12BNO4) 
equivalent to not less than 90.0 percent and nQt more 
than 115. 0 percent of the labeled amount of epinephrine 
(C9H13NO3). It contains a suitable antibacterial agent and 
one or more suitable preservatives and buffering agents. 

Packaging and storag-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 O.IOON iodine VS to a 
500-mL volumetric flask, dilute with water to volume, and mix. 

Procedure-Visually examine a portion of the Ophthalmic 
Solution (Fest 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 I-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 
Ophthalmic 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 5 mL in a porcelain evaporating dish add 5 drops of 
sulfuric acid and 5 mL qf methanol: the ignited mixture bums with a 
green-bordered flame. 
Sterility (7 I) : meets the requirements. 
pH (791) : between 5.5 and 7.6. 
Assay-Transfer an accurately measured volume of Ophthalmic 
Solution, equivalent to about I 00 mg of epinephrine, to a 250-mL 
separator. Dilute with water to 30 mL, and adjust with dilute 
hydrochloric acid (I in 12) to a pH of 4.0 ± 0.2. Add 25 mL of 
carbon tetrachloride, shake vigorously for I 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 I minute 

each time, filtering each extract through a small pledget of 
chloroform-saturated cotton and collecting the extracts in a 400-rnI. 
beaker. Add several glass beads, and evaporate on a steam bath to 
about 3 mL. With the aid of 15 to 20 mL of chloroform, transfer the 
residue to a tared 5~-mL beake!'• and eva)?Orate on th~ steam bath to 
dryness. Dry the residue at I 05 for 30 minutes, cool ID a desiccator 
and weigh the triacetylepinephrine so obtained. Transfer 10.0 mlo( 
chloroform to the beaker, and gently swirl to dissolve the residue, 
dislodging the semisolid residue from the glass surface, if nee~ 
with _a s!Dall metal spatul~. Determine the angular rotation of~ 
solutton ID a I 00-mm polanmeter tube. Calculate the quantity, in mg, 
of epinephrine (C,H 13N03) in the volume of Ophthalmic Solution 
taken by the formula: 

(183.20/309.32)(W)(0.5 + 0.SR/93), 

in which 183 .20 and 309 .32 are the molecular weights of epinephrine 
and triacetylepinephrine, respectively; Wis the weight, in mg, of the 
isolated triacetylepinephrine; and R is the specific rotation, in degrees 
of the triacetylepinephrine solution. ' 

Epitetracycline Hydrochloride 

HO O HOHO O O NH, 

• HCI 

H . 
H3C OH H N(CH,)t 

C22H2,N,O. · HCl 480.90 
2 - N a ph tha c enecarbo xam ide, 4-( di me thy I amino)

l,4,4a,5,5a,6, l 1, 12a-octahydro-3,6, I 0, 12, l 2a-pentahydroxy-6-
methyl- l , 11-dioxo-, monohydrochloride, [4R-(4cx,4aP,5aP,6a.· 
12aP)J-. 

(4R,4aS,5aS,6S,12aS) 4-(dimethylamino)-l ,4,4a,5,5a,6,l l,12a-oct&
hydro-3,6, I 0, 12, 12a-pentahydroxy-6-methyl-l, l l-dioxo-2, 
naphthacenecarboxamide monohydrochloride [ 233 I 3-80-6]. 

» Epitetracycline Hydrochloride contains not less than 
70.0 percent of C22H24N2Os · HCI. 

Packaging and storag-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 IO mg pct 
mL. 
Loss on drying (731 )-Dry about I 00 mg in a capillary-stop~ 
bottle in vacuum at a pressure not exceeding 5 mm of mercury at 6f1' 
for 3 hours: it loses not more than 6.0% of its weight. 
4-Epianbydrotetracycline (226)-Dissolve about 250 mg, _ati
curately weighed, in IO mL of 0.1 N hydrochloric acid, and adJ~ 
w\th 6 N ~onium hydroxide to a pH of 7 .8. T~sfer thi~ solun; 
with the aid of EDTA buffer to a 50-mL volumetnc flask, dilute VII : 
EDTA buffer to volume, and mix. Use this solution, without delay, as. 
the Test solution: not more than 2.0% is found. 
Assay- ·, 

Edetate disodium solution, Stationary phase, Alkaline meth~ 
solution, Column support, c_hromat~graphic co(umn, ~d Stan 

1
. , 

preparation-Prepare as drrected ID the section Ep1tetraCJC ifll 
hydrochloride content and Assay for tetracycline hydrochlonde 
under Tetracycline Hydrochloride for Topical Solution. r 

Assay preparation-Transfer about 22 mg of Epitetracyc_~' 
Hydrochloride, accurately weighed, to a 25-mL volumetric. Ila
add I mL of methanol, and swirl to dissolve. Dilute with Stat1011f . 
phase to volume, and mix. Transfer 2.0 mL of this solution to a 
mL volumetric flask, dilute with Stationary phase to volume, 
mix. Pipet 2.0 mL of this solution into the Chromatographic colu 
and allow it to penetrate the Column support. Add 20 mL ofbe 
to the solvent reservoir, and collect the eluate at the rate of about 1

1 per minute. When the benzene level reaches the top of the c_o u 
support, add 60 mL of chloroform to the solvent reservoir, 

c:onrinue collecting eluate 
of the Column support, d 
aiixhlre of butyl alcohol 
eluate in a I 0-mL gradua 

linder with a low-acti1 
:uecting eluate until the 
volumetric flask is the A.1 

Procedure-Add 2.0 : 
s,ondord preparation am 
chloroform to volume, an 
preparation, dete~ine t 
wavelength of maximum 
spectrophotometer, usm1 
quantity. in mg, of C,,H 
chloride taken by the for 

I 

in which Wis the weight 
RS taken, P is the poten 
Hydrochloride RS, and A 
from the Assay prepara, 
lively. 

C,.H,.0 2 268.35 
&tra-1 ,3,5(10),7-tetraen 
l-Hydroxyestra-1,3,5(10 

» Equilin contains 
more than 103.0 pet 
dried basis. 

Packaging and storage
USP Reference standa1 
Clarity of solution-I 
hydroxide in a 125-ml 
a»hrtion is complete, tt 
comparison tube: the so 

Identification-
. A: lnji-ared Absorp1 

B: Ultraviolet Abso 
Solution: 50 µg per 
Medium: alcohol. 

Specific rotation (781 S 
· Test solution: 20 mi 
Loss on drying (731 )
not more than 0.5% of i 
~due on ignition (2: 
~Y-
lS Mobile phase-Prepai 
- Volumes of acetonitr 

• ' 111!erna/ standard s, 
~in a solution havin~ 

- j•S(andard preparatio 
~ ~ _hn RS, accurately 

a solution havin~ 
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0matographic SJ 
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ride 
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:late hydrochloride 

mtains not less than 99.0 
m 100.5 percent of. 
the dried basis. , 

ight, light-resistant containeni 

, of water, render the solutiot 
e, and extract with two I 0-mE 
ther on a steam bath, and 
hexane: the eucatropine base 
14°. 
~ tests for Chloride { I 9 I). 
and !86°. 

e than 0.1 %. 1 

· \ 
'I {467): meets the require-

ng of Eucatropine HydrochJo. 
ter. Saturate the solution ~ 
ith 6 N ammonium hydroxi~ 
successive 15-mL portions of 
.cts with IO mL of water, aod 
of ether. To the combined e~ 
c acid VS, and stir. Heat gen!ll 
methyl red TS, and titrate dli 
oxide VS. Each mL of 0.f~ 
g of C.,H2,NO, · HCI. :ij 

~ 

:! 
;) 

oride Ophthalmic 1 
:\ ,.,_ 
·,1 

Ophthalmic Solution i~l 
olution of Eucatrop1~ 
,t less than 95.0 percent 
tt of the labeled amount of 
:1.in suitable antimicrobial -

.,_ 

.~. 
1 tight containers. 
SP Eucatropine HydrochloriM. 

under Identification-Organi&, 

·loride {191). 
~nts. 

;urately about 50 mg of ~ 
.o)ve in water, and dilute 
. Dilute 10.0 mL of this sol 

"th water to 50.0 mL to obtain a solution having a known 
· "1 centration of about I 00 µg per mL. Prepare this solution fresh. 
~ssay preparation-Transfer a portion of Ophthalmic Solution, 
equivalent to 50 mg of eucatropine hydrochloride, to a I 00-mL 
volumetric flask, and dilute with water to volume. Dilute 10.0 mL of 
Ibis solution with water to 50.0 mL. 

p,ocedure-Transfer duplicate 2-mL portions of the Standard 
· Jll!Paration and of the Assay preparation to separate glass-stoppered, 

~rnL centrifuge tubes. To one set of two tubes add 3 mL of water 

111d 1 mL of sodium hydroxide solution ( I in I 00). Heat these tubes in 

1 
boiling water bath for IO minutes, and allow to cool to room 

lillJlperature. To the remaining set of tubes, which provide the blanks 
iJr the Standard preparation and Assay preparation, respectively, 
add 4 mL of water. To each tube add 2 mL of approximately 0.2 M 
c;eric sulfate in diluted sulfuric acid (prepared by dissolving 12.6 g of 
eerie amf!loniu_m sulfate in 50 mL of water and 3 m1: of sulfuric acid, 

111ddilutmg with water to 100 mL) and 20.0 mL of1sooctane. Shake 
by mechanical means for 15 minutes, allow the layers to separate, and 
remove the isooctane from each tube. Concomitantly determine the 
a1,sorbances of the isooctane solutions from the hydrolyzed aliquots 
in 1-cm cells at the wavelength of maximum absorbance at about 242 
nm with a suitable spectrophotometer, against the respective blanks. 
Ca(~ulate the quantity, in mg, of C17H25N03 • HCI in the portion of 
Ophthalmic Solution taken by the formula: 

0.SC(Aul As), 

in which C is the concentration, in µg per mL, of USP Eucatropine 
Hydrochloride RS in the Standard preparation, and Au and As are the 
absorbances of the solutions from the Assay preparation and the 
Standard preparation, respectively. 

C,,H,,O2 164.20 

H,coh pe><, 

HO ~ 

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. 

be
Distilling range, Method II (721}-Not less than 95% distils 

tween 250° and 255°. 

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

Heavy metals, Method II (231}: 0.004%. 
~Ydrocarbons-Dissolve I mL in 20 mL of0.5 N sodium hydroxide 
m_ a stoppered, 50-mL tube, add 18 mL of water, and mix: a clear 
: 1x!Ure results immediately, but it may become turbid when exposed 

air. 

~mit of phenol-Shake I mL with 20 mL of water, filter, and add I 
"'0 P of ferric chloride TS to 5 mL of the clear filtrate: the mixture 
exhibits a transient grayish green color but not a blue or violet color. 

Official Monographs I 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 warning 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 

C,H,,N70 2S3 337.45 
Propanimidamide, N -(aminosulfonyl)-3-([(2-[ ( diaminomethylene )a

mino ]-4-thiazolyl]methyl]thio ]-. 
[ 1-Amino-3-(((2-( ( diaminomethylene )amino ]-4-thiazo lyl]-

methyl]thio ]propylidene] sulfamide (76824-35-6]. 

» Famotidine contains not less than 98.5 percent and not 
more than 101.0 percent of CsH,5N7O2S3, calculated on 
the dried basis. 

Packaging and storage--Preserve in well-closed containers, 
protected from light. 
USP Reference standards (I )}-USP Famotidine RS. 
Identification-

A: Infrared Absorption (197K}. 
B: Ultraviolet Absorption ( I 97U}
Solution: 25 µg 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 0.02 M phosphoric acid with sodium 
hydroxide solution (I in I 0) to a pH of 2.5, dilute with water to 500 
mL, and mix.] 
Loss on drying (731 }-Dry it at a pressure between I 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 0.00 I%. 
Chromatographic purity-

Adsorbent: 0.25-mm layer of chromatographic silica gel mixture. 
Test solution-Transfer about 200 mg of Famotidine, accurately 

weighed, to a I 0-mL volumetric flask, add 2 mL of methanol, and 
shake for JO 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 
( I 00 : I) 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 ( I 00 : I) 
to obtain Standard solution 2 containing 65 µg 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 µL of the Test solution and 5 µL 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 
/). 
Organic volatile impurities, Method IV (467) : meets the require
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 (54 I)), 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 ofC,H.,N10 2S3• 

Famotidine Tablets 

» Famotidine Tablets contain not less than 90.0 percent 
and not more than 110.0 percent of the labeled amount of 
famotidine (CsH1sN1O2S3). 

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 I 0-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 IO µL 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 I 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 RF 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 I L of water; 900 mL. 

Appararus 2: 50 rpm. 
Time: 30 minutes. 
Procedure-Determine the amount ofC,H.,N,O,S3 dissolved from 

lJV 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 

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

Tolerances-Not less than 75% (Q) of the labeled amount or 
C,H.,N,O,S3 is dissolved in 30 minutes. 
Related compounds-

Buffer solution, Mobile phase, Diluent, System suitability solutio11, 
Standard preparation, Assay preparation, and Chromatographic 
svstem-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 µL) of the Tat 

solution into the chromatograph, record the chromatograms, and 
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(DILN)(r,!r,), 

in which F is the relative response factor for each impurity peak (sec 
Table 1 for values); C is the concentration, in mg per mL, of USP 
Famotidine RS in the Standard solution; L is the labeled amoun~ jg 
mg, of famotidine in each Tablet; N is the number of tablets taken w 
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(¾) 
0.38 1.0 Famotidine 1.0 

related com-
pound A 1 

0.65 1.0 Famotidine 0.5 
related com-

0.85 1.0 
pound B2 

Famotidine 0.5 
related com-
poundC3 

1.21 1.3 Famotidine 0.5 
related com-
pound D4 

1 3-(2-( diaminomethyleneamino )-1,3-thiazol-4-ylmethylsulfinyl]-N-sulfamo, 
yl-propanamidine · 
2 3-(2-( diaminomethy leneamino )-1,3-thiazol-4-ylmethylthio ]-Qropanoic acid 
3 3-[2-(diaminomethyleneamino)-l,3-thiazol-4-ylmethylth10J-N-sulfamof 
propanamide 
4 3-(2-(diaminomethyleneamino )-1,3-thiazol-4-ylmethylthio )-propanamide 

In addition to not exceeding the limits for each impurity in Table I. 
not more than 1.5% of total impurities is found. 
Uniformity of dosage units (905): meet the requirements. , 
Assay- . 

Buffer solution-Dissolve 13.6 g of sodium acetate trihydra~ 
750 mL of water. Add I mL of triethylamine, adjust with gl 
acetic acid to a pH of 6.0, and dih~te with water to I L. . an4 

Mobile phase-Prepare a mixture of Buffer so/utwn , 
acetonitrile (93 : 7), mix, and degas. Make adjustments if nee~ 
(see System Suitability under Chromatography (621)). . 

7
~ 

Diluent-Dissolve 6.8 g of monobasic potassium phosphate in !i..· 
mL of water, adjust with IM potassium hydroxide to a pH of6.0, I 
dilute with water to I L. . . 

111 System suitability stock solution-Transfer IO mg of famot~din~ 
a 50-mL volumetric flask, add I mL of0.l N hydrochloric acid, il 
at 80° for 30 minutes, and cool to room temperature. Add 2 ~ 
0.1 N sodium hydroxide, heat at 80° for 30 minutes, cool to hi ,· 
temperature, and neutralize by adding I mL of 0.1 N hy~roc . 
acid. Dilute with Diluent to volume. Transfer IO mL of this solud" 
to a separate 50-mL volumetric flask containing 5 mg of famoll 
dissolved in 8 mL of methanol. Dilute with Diluent to volume. 

1 System suitability solution- -Transfer about I mL of s_~s 
suitability stock solution to a suitable container, add I mL of Dil 
and I drop of hydrogen peroxide solution, and mix well. (NO 
Prepare fresh daily.] . 

Standard preparation-Transfer about 10 mg ~fUSP Famo11 

RS, accurately weighed, into a I 00-mL volumetric flask, add 20 

of methanol, ~d soni, 
voJwne, and mix. . , 

Assay preparat1on
vo1wnetric flask. Add 
Tablets- Add 200 mL o 
JOO rpm for I hour. Di 
Qualltitatively dilute a 
obtain a solution contai 

Chromatographic SJ 
liquid chromatograph i 
4.6-mm x ) 5-c~ ~Ju 
taJIPC!8ture 1s mamtam, 
minute. Chromatograph 
tbe mnotidinc peak and 
products listed in Table 
i',ocedure: the resolutio 
C and famotidine is nc 
&motidine and famotidii 
t.3; and the capacity fa, 
10. Chromatograph the 
MSJ)ODSCS as directed fo 
for replicate injections i1 

Procedure-Separatel 
Standard preparation at 
ograph, record the chron 
major peaks. Calcula 
(C.H.,N,O,S3) in each T 

in which C is the concent 
in the Standard prepara1 
lbeAssay preparation; N 
Assay preparation; and r 
Assay preparation and ti 

Felodipine 

><,CC 

~,.H.,Cl,NO, 384.26 
.S-Pyridinedicarooxylic 

' 2,6-dimethyl-, ethyl 
(± )-Ethyl methyl 4-(2,3-
.. 3,5-pyridinedicarbox 

~ Felodipine contaim 
.lhelllore than 101. 0 perc 

dried basis. 

Packaging and storage
lllCI store at controlled roe 
IIS)> Reference standard 
~~r of solution-PreJ 
.--:entration of 20 mg pc 
~ CCII at the wavelength , 

, ,-nano) being used as th 

tilication-
.\: Infrared Absorptio 

: The retention time 
.Assay preparation corr 

d preparation, as c 
on drying (731 )-D 
0.5% of its weight. 
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solution, in Water · 
with the aid of So · · 
alent of not less 
110.0 percent of 

1.ium (C20H10Na205). 

irected in the Assay 

rately measured volume 
of fluorescein sodium, · 
water to obtain a sol 

L. Transfer 3.0 ml of 
:ontaining 20 ml of pH 
,ns in the section Reag 
1ater to volume, and mix. 
·rocedure in the Assay 
ntity, in mg, of fluo 
:he Injection taken by 

), 

ic Strips contain not 
·e than 160.0 perce~ 
fluorescein sod1 . 

protective containe~ . 
be sterile if the mdt 

ly opened. The label sta 
Strip. 
' Diacetylfluorescein RS. 
im I Strip, place it ~n a . 
md agitate for I mm~te. 
1m responds to Jdenll 
m. 
Its. 

: 20H,0Na,Os in each ofn 
in the Assay, is not less 

he labeled amount. 

dard preparation-Prepare as directed in the Assay under 
, cein Sodium. 

ay preparation-Remove 1 Strip from its package, taking care 
II> allow any portion of the tip to adhere to the packaging material, 

to a 100-mL volumetric flask, add 50 mL of water, shake the 
vigorously, and dilute with water to volume. Shake occasionally, 

· after I hour, m\x the contents of the flask. Transfe~ an ali_quot ( V) 
·· solution, equivalent to about 100 µg offluorescem sodium, to a 

volumetric flask, dilute with water to volume, and mix. 
· er 3 mL of the resulting solution to a I 00-mL volumetric flask 
· ·ng 20 mL ?f pH 9.0 alkaline borate buffer (see Buffer 
· /IS in the section Reagents, Indicators, and Solutions), dilute 

. water to volume, and mix. 
edure-Proceed as directed for Procedure in the Assay under 
cein Sodium. Calculate the quantity, in mg, of fluorescein 
(C"'H,0Na,O,) in the Strip taken by the formula: 

(333)(C/V)(/u/ ls), 

· h C is the concentration, in µg per mL, of fluorescein sodium 
Standard preparation; V is the volume of the aliquot of 

taken for the Assay preparation; and lu and ls are the 
ence intensities observed for the Assay preparation and the 

preparation, respectively. Calculate the average content 
the individual assays ofnot less than IO Strips. 

orescein Sodium and Benoxinate 
~drochloride Ophthalmic Solution 

uorescein Sodium and Benoxinate Hydrochloride 
thalmic Solution is a sterile aqueous solution of 
rescein Sodium and Benoxinate Hydrochloride. It 

· · ·ns not less than 90.0 percent and not more than 
0 percent of the labeled amounts of fluorescein 
· (C20H10Na20 5) and benoxinate hydrochloride 
~2sN203 · HCl). It contains a suitable preservative. 

. _· ng and storage-Preserve in tight, light-resistant containers. 
, Reference standards ( 11 )-USP Benoxinate Hydrochloride 
. , 'P Diacetylfluorescein RS. 
· cation-
• It responds to Identification test A under Fluorescein Sodium. 
• The relative retention times of the major peaks in the 
. ogram of the Assay correspond to those in the chromatograms 

. Standard fiuorescein sodium preparation and the Standard 
nate hydrochloride preparation as obtained in the Assay. 

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

med. 
(791): between 4.3 and 5.3. 

ile pha~e-Dissolve l 00 mg of sodium 1-pentanesulfonate in 
. of glacial acetic acid in a 2000-mL volumetric flask. Add 600 
,.f acetonitrile and 10 mL oftriethanolamine, dilute with water to 
. , and mix. Adjust with phosphoric acid to a pH of 3, and pass 

a filter having a 0.5-µm or finer porosity. Make adjustments if 
da (see System Suitability under Chromatography (621)). 

rd_.fiuorescein sodium preparation-Transfer about 55 mg 
SP ~•acetylfluorescein RS, accurately weighed, to a 50-mL 

c flas~ containing 5 mL of alcohol. Add 1 mL of 2.5 N 
hydroxide, and heat on a steam bath at about the boiling 

, to re for 20 minutes, with frequent swirling. Cool, dilute with 

1 
Volui:ne, and mix. Transfer 10.0 mL of this solution to a 100-

so u~etnc flask, dilute with Mobile phase to volume, and mix. 
• lution contains the equivalent of about 0.1 mg of fluorescein 

J>CrmL. 
rd benoxinate hydrochloride preparation-Quantitatively · hi a~ accurately weighed quantity of USP Benoxinate 

- . . onde RS in Mobile phase, and if necessary dilute 
tively and stepwise with Mobile phase to obtain a solution 

Official Monographs I Fluorescein 845 

having a known concentration of about 0. IJ mg per mL, J being the 
ratio of the labeled amount, in mg, ofbenoxinate 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 offluorescein 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 .fiuorescein 
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 µL) of the 
Standard fiuorescein 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 
(C20H,0Na,O,) in each mL of Ophthalmic Solution taken by the 
formula: 

(376.28 / 416.39)(W/ IOV)(rul rs), 

in which 376.28 and 416.39 are the molecular weights offluorescein 
sodium and diacetylfluorescein, respectively; Wis the quantity, in mg, 
of USP Diacetylfluorescein RS taken to prepare the Standard 
fiuorescein sodium preparation; V is the volume, in mL, of 
Ophthalmic Solution taken; and ru and rs are the fluorescein peak 
responses obtained from the Assay preparation and the Standard 
.fiuorescein sodium preparation, respectively. Calculate the quantity, 
in mg, ofbenoxinate hydrochloride (C,,H,.N,O1 • HCI) in each mL of 
Ophthalmic Solution taken by the formula: 

50(C/ V)(rulrs), 

in which C is the concentration, in mg per mL, of USP Benoxinate 
Hydrochloride RS in the Standard benoxinate hydrochloride 
preparation; Vis the volume, in mL, of Ophthalmic Solution taken, 
and ru and rs 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 (C2oH10Na205) and proparacaine hydrochloride 
(C16H26N203 · HCl). 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: It responds to Identification 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 ftuorescein 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 (C2oHu,Na20,) in the volume of Ophthalmic Solution taken by 
the fonnula: 

3333C(lul ls), 

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, ofproparacaine hydrochloricle (C,Ji,6N20 3 • HCl) in 
each mL of Ophthalmic Solution taken by the fonnula: 

I00(C/V)(rulrs), 

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-[1Sf]fluoro-D-glucose in which a portion of the 
molecules are labeled with radioactive ISf (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 ISf 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--Preseive in single-dose or multiple-dose 
containers that are adequately shielded. 
Labeling-Label it to include the following, in addition to the 
infonnation specified for Labeling under Injection (I): the time and 
date of calibration; the amount of 18F 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 preseivative 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 11F is I 09. 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-Its half-life, detennined using a 
suitable detector system (see Radioactivity (821) ), is between I 05 
and II 5 minutes. 

B: Radiochemical identity-The RF value of Fludeoxyglucose F 
I 8 in the chromatogram of the Test solution corresponds to that in the 
chromatogram of the Standard solution, as obtained in the 
Radiochemical purity test. 

Bacterial endotoxins (85) (see Sterilization and Sterility Assuran 
under Radiophannaceuticals for Positron Emission Tomog,-aph:. 
Compounding (823) )-It contains not more than 175/V USP 
Endotoxin Unit per mL of the Injection, in which Vis the maximuin 
administered total dose, in mL, at the expiration time. 
pH (791): between 4.5 and 7.5. 
Radiochemical purity-

Standard solution-Dissolve IO mg of USP Fludeoxyglucose RS 
in I 00 mg of acetonitrile and water (95 : 5). (The USP Fludeoxyglu
cose RS that is specified in this test is nonradioactive 2-deoxy-2. 
fluoro-o-glucose [molecular weight 182.15].) 

Test solution-Use the Injection. 
Procedu~e---Ap'f?IY a volume of Inje~tion, appropriately diluted 

such ~at 1t prov1d~s a ~?unt rate su1~ble for __ the radioactivity 
detection system bemg utilized, to an activated s1hca gel thin-layer 
chromatographic plate (see Chromatography (621)). Apply about 10 
µg of the Standard solution. to the same chromatographic plate. 
Develop the chromatogram m a solvent system consisting of a 
mixture of acetonitrile and water (95 : 5) until the solvent has moved 
about three-fourths of the length of the plate. Remove the plate, and 
a!lo'Y ~e chromat?gram to dry. Dete~ine t~e radioactivity 
d1stnbution by scanmng the chromatogram with a sUJtable collimated 
radiat!on detector. Determine the locati?n of the ~ludeoxyglucose by 
spraying the developed chromatographic plate with 2 N sulfuric acid , 
and heating the plate at II 0° for IO minutes: the RF value of ' 
Fludeoxyglucose F 18 ( determined by radiochromatogram scanning) 
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 spectromeftl 
(see Selection of a Counting Assembly under Radioactivity (821)1 . 
count an appropriate aliquot of the Injection for a period of time 
sufficient to collect a gamma spectrum. The resultant gamma 
spectrum should be analyzed for the presence of identifiable _ 
photopeaks which are not characteristic of 18F emissions. Not less 
than 99 .5% of the obseived gamma emissions should correspond to 
the 0.51 I MeV, l.022MeV, or Compton scatter peaks of '8F. 
Chemical purity-[NOTE-The methods and limits described in this 
section relate to potential impurities associated with the aciil
hydrolysis method of synthesis for the Injection. Specific examples 
include aminopolyether (KryptofixR) and 2-chloro-2-deoxy-o-glu
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 potential 
for physiological or pharmacological effects must be considered (sec: 
Radiophannaceuticals for Positron Emission Tomography----Colf!' 
pounding (823} ). Any ingredients with toxic potential must be withiD 
appropriate limits, and conformance with these limits is to be 
demonstrated by the use of one or more validated limit tests.] 

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

Absorbent: 0.25-mm layer of chromatographic silica gel. 1 

Test solution: Use the Injection. 
Standard solution-Dissolve an accurately weighed quantity of 

USP Fludeoxyglucose Related Compound A RS in saline TS 10 

obtain a solution having a known concentration of 50 µg per mL
Application volume: about I µL. 
Developing solvent system: a mixture of methanol and 301' 

ammonium hydroxide (9: !). 
Procedure-Proceed as directed for Thin-Layer Chromatogropk/ 

under Chromatography (621). Place the plate in a ch~bCI' 
containing iodine crystals. Develop the plate until a spot i~ v~ 
on the chromatogram of the Standard solution: the size and mt ..... 
of the spot obtained from the Test solution does not exceed .,.. 
obtained from the Standard solution. 

LIMIT OF 2-CHLOR0-2-DEOXY-D-GLUCOSE-[NOTE-This test _is~ 
fonned when the nucleophilic synthesis includes hydrolysis -~ 
hydrochloric acid or the use of anionic exchange resins in the ch\011 die 
form to trap fluoride '8F released from the target prior to its use in 
synthesis of Fludeoxyglucose F I 8.) -~ 

Mobile phase-Dissolve about 16 g of 50% sodium hydro~ 
solution in 1000 mL of water, filter, and degas by sparging 
helium. 
1 Available from Alltech Associates, Inc., 205 I Waukegan Rd., Deerfield. 
60015 as Machery Nagel SILG/UV 254 4 x 8 cm, Alltech catalog 
805021. 

, System suitability solu. 
lilies ofUSP Fludeoxygluc 
Compound B RS in Mobil 
eoncentrations of 1.0 mg I 

Standard solution-Dis 
USP Fludeoxyglucose Rel 
solution having a known c 

Test solution-Use the I 
Chromatographic syste 

liquid chromatograph is 
defector and a 4.0-mm 
packing L46. The flow rat1 
Chromatograph the Stand 
solution, and record the pea 
RSOlution, R, between flud, 
eompound B is not less tha 
for replicate injections is nc 

Procedure-Separately ir. 
Standard solution and the 
record the chromatograms, a 
Calculate the quantity, in mi 
mL of the Injection taken b: 

in which C is the cone 
Fludeoxyglucose Related Cc 
and ru and rs are the 2-chlorc 
fiom the Test solution and t 
more than I mg is found in ti 
produced. 
Residual solvents-
. Standard solutions-Prepa 
acetonitrile, and dehydrated f 
0.1%, 0.01%, and 0.1%, resp 
. Test solutions-Use the Inj 
Chromatographic system (. 

tbr_omatograph is equipped 
Jhtless injector system, ar 
col~mn coated with a 0.2 
stationary phase. The carrier 
DIL per minute. (Nitrogen n 
~m~tograph is programmec 
9131ntamed at 40° for 2 minute 
!'!C of 20° per minute to I. 
!Dlllutes. The injection port an, 
11 2So• and 300°, respective} 
~rd. the identity peak resp
"5oluti~n, R, between any twc 
!he relative standard deviation l 
~%. 
s::;cedure---Separately injec 

ard solutions and the T, 
~rd the chromatograms 

lnj~cu!ate the percentage of' a, 
. CClion by the formula: 

( 

!t~ich C is the percentage ol 
...._!10n: and r, and rs are the p 
""iaJDe_d from the Test solutio, 
~t•~ely: not more than o.o, 
c... 0.5 ¼, of ether is found; ar 
'!'lllld. 

~er requirements-It meet! 
'exc~t that the Injection ma· 

~letion of the test for Sterii 
~ th ID 24 hours offinal manufac 
~e recommendation of Volu,r 
~y for radioactivity-Usin 
li"i,~led under Radioactivity (8. 
~ (or mCi) per mL, of the I°' 
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i g ofmonobasic po 
in water to make 200() 
solution to 6000 rnL 

odium hydroxide or 

00mL. 

. C15H"FO, dissolved 
,dmum absorbance at 
1 under test, suitably d" 
n with a Standard so · · 
lurbiprofen RS in the 

'roceed as directed in 
,aration to use I Tablet · 
olution for each 25 mg 
abeled amount 

obasic sodium phosp , 
:etonitrile, and adjust 
. degas. Make adjustm 
'.::hromatography (621)). 
~ acetophenone in Mi 
:ntration of about 0.8 µL 

eigh about 30 mg of 
rnal standard solution, 
)ntains about 3 mg of 
n of this stock solution 

in a stoppered con · 
· flurbiprofen in each T: 
•lution for each 7 5 mg
~chanical means for ab<U, 
on of this solution with 

·omatography (621}}
a 254-nm detector and . 
g L7. The flow rate is a . 
:lard preparation, and .. 
: the relative retention 

1.0 for flurbiprofen; 
: and flurbiprofen is not " 
on for replicate injecti .. 

olumes (about 20 µL) of 
-eparation into the c 
neasure the responses_ for 
1, in mg, of flurb1p 
:en by the formula: 

~s), 

-SP Flurbiprofen RS 
1e volume, in mL, of In 
say preparation; and Ru 
:esponse to the acetoph 
•reparation and the St 

FNaO, . 2H,O 302.27 
'-Biphenyl]-4-acetic acid, 2-fluoro-cx-methyl, sodium salt dihy
•drale, (±)-. 
' ( ± )-2-(2-fluoro-4-biphenylyl)propionate dihydrate . 

us 266.25 

rofen Sodium contains not less than 97.0 
and not more than 103. 0 percent of 
a02 -2H20. 

· g and storage--Preserve in well-closed containers. 
Reference standards ( 11 )-USP Flurbiprofen RS. USP 
· ,fen Sodium RS. USP Flurbiprofen Related Compound A RS. 

tion-
Infrared Absorption (191M)
specimen: previously dried. 
Ultraviolet Absorption ( I 91U)
tion: 10 µg per mL. 
· : pH 6.0 buffer consisting of 2.42 g of monobasic 
phosphate and 0.66 g of dibasic sodium phosphate dissolved 
to make 1000 mL . 

rptivities at 246 nm, calculated on the dried basis, do not 
by more than 3.0%. 

· The residue obtained by igniting it meets the requirements of 
· for Sodium (191). 

rotation (781S): between -0.45° and +o.45°. 
· solution: 50 mg per mL, in methanol. 
· on drying (731 )-Dry about 0.3 g of it in vacuum at a pressure 

ceeding I mm of mercury over phosphorus pentoxide in a 
e drying tube at 60° for 18 hours: it loses not less than 11.3% 

ilot more than 12.5% of its weight. 
. metals, Method II (231): 0.001%. 

of llurbiprofen related compound A-
t, Mobile phase, and System suitability preparation
as directed in the Assay. 
ard solution-Use Standardflurbiprofen related compound A 

ation, prepared as directed in the Assay. 
solution-Use the Assay preparation. 
matographic system-Proceed as directed in the Assay, except 
rnatograph the Standard solution instead of the Standard 
lion. 

ure-Separately inject equal volumes (about 20 µL) of the 
solution and the Test solution into the chromatograph, 

the chromatograms, and measure the areas for the major peaks. 
e the percentage of flurbiprofen related compound A in the 
of Flurbiprofen Sodium taken by the formula: 

200(C/W)(rul r5), 

"ch C is the concentration, in µg per mL, of USP Flurbiprofen 
. fthCompo~d A RS in the Standard solution; Wis the weight, in 
~ e portion of Flurbiprofen Sodium taken to prepare the Test 

n; and ru and rs are the peak areas for flurbiprofen related 
• und A obtained from the Test solution and the Standard 

n, respectively: not more than 1.5% is found. 
k volatile impurities, Method I (467): meets the require-

Diiat~nt-Mix 500 mL of methanol and 250 mL of water. 
. 11~ phase-Prepare a filtered and degassed mixture of 
Jtrile, . water, and glacial acetic acid (50 : 49 : I). Make 

(~ts} if necessary (see System Suitability under Chromatog-
1 ). 

ecr:::ad ./lurbiprofen related compound A preparation-Dissolve 
tely weighed quantity of USP Flurbiprofen Related 

Official Monographs I Flurbiprofen 867 

Compound A RS_ in methanol to obtain a stock solution having a 
known concentration of about 150 µg 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 I mg per mL. Transfer 5.0 mL of this 
solution to a I 00-mL volumetric fl.ask, 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 jlurbiprofen related 
compound A preparation to a I 00-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 I 00-mL volumetric flask, dilute with Diluent 
to volume, and mix. 

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-µm packing L7. The fl.ow 
rate is about 2 mL per minute. Chromatograph the System suitability 
preparation, and record the peak responses as directed for Procedure: 
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 µL) 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 percentage of C15H12FNaO2 • 2H2O in the 
portion of Flurbiprofen Sodium taken by the formula: 

200(302.27/244.27)(C/W)(ru/ rs), 

in which 302.27 and 244.27 are the molecular weights offlurbiprofen 
sodium dihydrate and anhydrous fl.urbiprofen, respectively; C is the 
concentration, in µg 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 ru and rs are the 
flurbiprofen peak responses obtained from the Assay preparation and 
the Standard preparation, respectively. 

Flurbiprofen Sodium Ophthalmic 
Solution 

» Flurbiprofen Sodium Ophthalmic Solution contains 
not less than 90.0 percent and not more than 110.0 
percent of the labeled amount of flurbiprofen sodium 
(C1sH12FNa02 · 2H20). 

Packaging and storage--Preserve in tight containers. 
USP Reference standards (11)-USP Flurbiprofen RS. USP 
Flurbiprofen Related Compound A RS . 
Identification-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 . 
pH (791} : between 6.0 and 7.0. 
Antimicrobial effectiveness (51): meets the requirements. 

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

Assay-
Diluent, Mobile phase, Standard flurbiprofen related compound A 

preparation, Standard preparation.and System suitability prepara
tion-Proceed as directed in the Assay under Flurbiprofen Sodium. 

Assay preparation-Use the undiluted Ophthalmic Solution. 
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868 Flutamide / Official Monographs 

Chromatographic system-Proceed as directed in the Assay under 
Flurbiprofen Sodium, using a 4.0-mm x 5-cm guard column that 
contains 5-µm packing LI. 

Procedure- Separately inject equal volumes (about 15 µL) 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 
(C, 5H12FNa02 • 2H20) in each mL of the Ophthalmic Solution taken 
by the formula: 

(302.27 / 244.27)C(ru/ rs), 

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

Flutamide 

C11H11F3N20 3 276.21 
Propanamide, 2-methyl-N-[4-nitro-3-trifluoromethyl)-phenyl]-. 
cx,cx,cx-Trifluoro-2-methyl-4'-nitro-m-propionotoluidide 

[J 3311-84-7]. 

» Flutamide contains not less than 98.0 percent and not 
more than 101.0 percent ofC11H11 F3N20 3, 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 (197M). 
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 II (231 ): not more than IO 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 I 00-mL volumetric flask, dilute with a mixture of 
~ater and acetonitrile ( 4 : I) to volume, and mix. Dilute quantita
tJvely, . ~d stepwise if necessary, with a mixture of water and 
acetomtnle ( 4 : I) to obtain a solution having a known concentration 
of about 0.1 µg per mL . 
. C,hromatographic system (see Chromatography (621 ))-The 

hqu1d chromatograph is equipped with a 240-nm detector and a 
4.6-mm x ~5-cn:i column that contains packing LI. The column 
temperature 1s mamtamed 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 

stan~d deviation for replicate injections is not more than 10,0% &. 
flutam1de. , 

Procedure-Inject a volume (about 20 µL) of the Test solution UllQ 
the chromatograph, record the chromatogram, and measure the 
area responses. Calculate the percentage of each impurity in~ 
portion of Flutamide taken by the formula: 

I 00( 1/F)(r,/ r,), 

in which F is the relative response factor of the impurities according 
to the table below; r, is the peak area response for each impurity· and 
r, is the sum of the responses of all the peaks: the impurities m~ 11,. 
requirements tabulated below. , 

I 
Relative Relative 

Compound retention Response 
name time Factor (F) 

4-Nitro-3-trifluoro- 0.42 1.06 
methylacetanilide 

4-Nitro-3-trifluoro- 0.45 1.10 0.15 
methylaniline 

3-trifluoromethylani- 0.63 1.10 0.2 
line 

4-Nitro-3-trifluoro- 0.66 1.02 0.3 
methylpropionani-
lide 

3-trifluoromethyliso- 0.80 1.95 0.2 
butyranilide 

o-Flutamide 1.40 1.78 0.2 
Flutamide 1.0 1.0 
Unknown 1.0 0.05 
Total unknown 0.1 
Total impurities 0.4 

Assay- ,b 
Mobile phase-Prepare a filtered and degassed mixture of wallr 

and acetonitrile (55 : 45). Make adjustments if necessary (see S 
Suitability under Chromatography (621 )). ; 

Standard preparation-Dissolve an accurately weighed quantity 
USP Flutamide RS in 50 mL of acetonitrile, and dilute quantitati . 
and stepwise if necessary, with water to obtain a solution havilig 
known concentration of about 0.2 mg per mL. · 

System suitability solution-Transfer about 50 mg of USP #. 
Flutamide RS, accurately weighed, to a 50-mL volumetric 
dissolve in 10 mL of acetonitrile, dilute with water to volume, 
mix. Transfer 1.0 mL of this solution and 5.0 mL of the Sta · 
preparation into a I 00-mL volumetric flask, dilute with a mixtwe, 
water and acetonitrile ( 4 : I) to volume, and mix. 

Assay preparation-Transfer about 50 mg of Flutamide, 
ously dried and accurately weighed, to a 250-mL volumetric 
Add 50 mL of acetonitrile, and sonicate until the Flutamide dissoJvcl. 
Add 150 mL of water, mix, and allow to warm to room tempe!111ld.
Dilute with water to volume, and mix. 

Chromatographic system (see Chromatography (621)}-- • 
liquid chromatograph is equipped with a 240-nm detector and J 
4.6-mm x 25-cm column that contains packing LI. The co 
temperature is maintained at 25 ± 5°. The flow rate is about 1.0 
per minute. Chromatograph the System suitability solution, . · 
record the peak area responses as directed for Procedure: the re ·c11; 
retention times are about 1.4 for o-flutamide and 1.0 for flutaDU _ 
and the resolution, R, between flutamide and o-flutamide is not -
than 6.0. Chromatograph the Standard preparation, and reco~ , 
peak area responses as directed for Procedure: the tailing factor 1~ 

more than 2.0; and the relative standard deviation for repl 
injections is not more than 1.5%. ,l 

Procedure-Separately inject equaj volumes (about 20 µL) of 
Standard preparation and the Assay preparation into the cbrO • 
ograph, record the chromatograms, and measure the responses ~or~ 
major peaks. Calculate the quantity, in mg, of C11H 11F,N,0, in · 
portion of Flutamide taken by the formula: .1). 

250C(rul rs), 

in which C is the concentration, in mg per mL, of USP Flutamide · 
in the Standard preparation; and ru and rs are the peak area ,. 
obtained from the Assay preparation and the Standard prepafO 
respectively. 

» flutamide Capsules 
and not more than 107. 
flutamide (C11H11F3N2• 
' Packaging and storage--
containers. 
USP Reference standards 
(dentification-

A: The retention time o 
the Assay preparation correi 
S/lllldard preparation, botl 
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B: Remove the contents 
a fine powder. Dissolve a 
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cbloroform and ethyl aceta 
solvent and 20 µLeach ofth 
being applied to the thin-lay 
Dissolution (71 I )

Medium: 2% sodium la\ 
Apparatus 2: 15 rpm. 
1ime: 60 minutes. 
Procedure-Determine th 

&om UV absorbances at the · 
!be wavelength of maximum 
portions of the solution undt 
Medium, in comparison witl 
concentration of USP Flutarr 

Tolerances-Not less thlll 
CuHuF,N,03 is dissolved in 
Uaiformity of dosage units 
.Chromatographic purity
: 'Mobile phase-Prepare as 

Standard solution-Prepar, 
preparation. 

Test solution-Use the Ass 
• Detector sensitivity solut 
'1>hune of the Standard solu. 
fanti~~vely, and stepwise ii 
ICetomtrile ( 4 : I) to obtain a 
~about 0.2 µg per mL. 
i:...Shromatographic system 

•
"'l"'d chromatograph is equ 
-6-mm x 25-cm column ti 
~ture is maintained at ~ 
Ila' minute. Chromatograph 
ftcord the peak area responsei 
~~ deviation for replica, 
~mde. 
lie Procedure-Inject a volumt 
, ~chromatograph, record the 
f'Jrti responses. Calculate the 
. on of Capsules taken by 1 

. 1 • . ._:hich r, is the peak area r 
~ Where peak area response 
le or sensitivity solution; a 
• .P:aks: not more than 0.2' 
~on time of about 0.45 is 1 
~- ty is found; and not rr 

em-Prepare a mixture 
0bi/e phase-Prepare a fi l 
leetonitrile (55 : 45). Make 

ility under Chromatogra. 
ard preparation-Diss, 

F!utamide RS in Diluent, . 
, with Diluent to 
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acking LI. The flow · 
the Standard prepar 
ted under Procedure• · 
s not less than 1.25 • 
nicin C, peak is b '1 

om the gentamicin ½ ·· 
and the relative s · 

)re than 2.0%. 
umes (about 20 µL) of 
,ration into the ch 
1Sure the area respo 
:amicin C,. gentamicin 
ate the percentage · 
icin C:i., and gentarn· · 

esponding to the p 
nses of all four peaks 
5% and 50%, the con 
and the sum of the co 
etween 25% and 55%. · 
!I states that Gen 
:nts for Sterility Tests 
n Injection. Where the 
,jected to further p 
)Sage forms, it meets 
Gentamicin Injection. 
:e as directed under A 

Lm 

gentamicin. 

:ollapsible tubes or in 
!xcessive heat. 
Gentamicin Sulfate RS. 
lltl, equivalent to about 
, of chloroform and 5 
,queous phase: the fil 
oe Identification test 

ements. 

ected in 

1sion 

is a sterile soluti 
Injection. It contains 
ire than 125.0 pe 
nicin. It may con 
nd sequestering ag 

1dicate that it is for ve 
,e diluted with 0.9% i 

.ie infusion. . 
' Gentamicin Sulfate f/S. 
·tification test un~er q n. 
sed instead of lnJecno 

(71 )-It ~ee~ the requiremen1:i _when tested as directed for 
ne Filtration m Test for Ster1/zty of the Product To Be 

·· · ed. 
!791): between 3.0 and 5.5. 
, ,.-Proceed as directed for gentamicin under Antibiotics-
• ial Assays (81), using an accurately measured volume of 
• Infusion diluted quantitatively and stepwise with Buffer No. 3 

-, Id a Test Dilution having a concentration assumed to be equal to 
jnedian dose level of the Standard (0.1 µg of gentamicin per mL ). 

·otamicin Injection 

L· tamicin 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 
icin. It may contain suitable buffers, preserva

and sequestering agents, unless it is intended for 
thecal use, in which case it contains only suitable 

· ity agents. 

·ng and storage--Preserve in single-dose or multiple-dose 
rs, preferably of Type I glass. 

· l~ference standards ( 11 )-USP Endotoxin RS. USP Genta
Sulfate RS. 

tion-Apply separately a volume of Injection equivalent to 
of gentamicin and the same volume of a similar preparation of 

Ocntamicin Sulfate RS to a suitable thin-layer chromatographic 
{see Chromatography (621 )) coated with a 0.25-rnrn layer of 

graphic silica gel having an average pore size of 6 run. 
Dilute the Injection with water, if necessary, to obtain a test 

· n containing I 000 µg of gentamicin per mL. Where the 
· contains less than 1000 µg per mL, apply a volume of it, 

nt to 20 µg of gentamicin, to the chromatographic plate, in 
ponions of not more than 20 µL each, each application being 
lo dry before the next is applied.] Place the plate in a suitable 
graphic chamber, and develop the chromatogram in a 

system consisting of the lower phase of a mixture of 
,form, methanol, and ammonium hydroxide (20: 13: 10) until 

ent front has moved about three-fourths of the length of the 
'-Remove the plate from the chamber, air-dry, and expose the 
lo vapors of iodine in a detection jar containing iodine crystals: 

ities and RF values of the three principal spots obtained from 
solution correspond to those obtained from the Standard 

. endotoxins (85}-lt contains not more than 0.71 USP 
, xm Unit per mg of gentamicin. 

' 

;91): between 3.0 and S.S. 
~te matter (788): meets the requirements for small
lnJec1tons. 

requirements-It meets the requirements under Injections 

-~roceed as directed under Antibiotics-Microbial Assays 
. us~ng an accurately measured volume of Injection diluted 
.. tively and stepwise with Buffer No. 3 to yield a Test Dilution 

S
a concentration assumed to be equal to the median dose level 

. tandard (0.1 µg of gentamicin per mL). 

tamicin Sulfate Ointment 

• ·.1f1ticin Sulfate Ointment contains the equivalent 
ess than 90.0 percent and not more than 135.0 

1 t of the labeled amount of gentamicin. 

and storage--Preserve in collapsible tubes or other tight 
• and avoid exposure to excessive heat. 

Official Monographs I Gentamicin 897 

USP Reference standards ( 11 }-USP Gentamicin Sulfate RS. 
Identification-Shake a quantity of Ointment, equivalent to about 5 
mg of gentarnicin, with a mixture of200 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 ofa 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 l mg of gentarnicin, 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 Gentamicin 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 Identification 
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 Assay 
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 (C24H31FO6). 

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 IO µL of Ophthalmic Solution and IO µL 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 
( I : I : I) 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 RF 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 I 0-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 supernatant to a 10-mL 
volumetric flask. Add 1.0 mL of Internal standard solution, dilute 
with a mixture of methanol and water (I: I) 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 LI. The flow rate is 
about I mL per minute. Chromatograph the Standard preparation, 
and record the peak responses as directed under Procedure: the 
relative retention times are about I .3 for o-phenylphenol and 1.0 for 

betamethasone acetate; the resolution, R, between the betarnethaso 
acetate and o-phenylphenol peaks is not less than 3.9; and the relati: 
standard deviation for replicate injections is not more than 2.0% 

Procedure-Separately inject equal volumes (about 10 µL) of.th 
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 betamethasone acetatt 
(C24H3,F06) in each mL of the Ophthalmic Solution taken by the 
formula: 

25(C I V)(Rul Rs), 

in which C is the concentration, in mg per mL, of USP 
Betamethasone Acetate RS, calculated on the anhydrous basis in 
the Standard preparation; V is the volume, in mL, of Ophthabnic 
So!ution taken to prepare the Assay preparation; and Ru and Rs are the 
ranos of the betamethason~ acetate peak response to the intemat 
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 moie 
than 110.0 percent of the labeled amount of betameth
asone (C22H2gFOs). 

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 Beclomethasone Dipropionate RS. USP Gentamicin SulfaJe RS. 
Jdentification-

A: Transfer an amount of Ointment, equivalent to about 15 mg of 
gentamicin, to a centrifuge tube, and add IO mL of a mixture ri 
methanol and 0.1 N hydrochloric acid (4: I) and 25 mL of solved 
hexane. Rotate for 30 minutes, and centrifuge. Discard the upper 
phase. Apply 25 µL of the lower phase and 25 µL of a stanitiid 
solution containing 3 mg per mL of USP Gentamicin Sulfate RS Ill 1 

mixture of methanol and 0.1 N hydrochloric acid (4: I) 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 systelll 
consisting of the lower phase of a mixture of chloroform, methanol 
and ammonium hydroxide ( I : I : I) until the solvent front has moved 
about three-fourths of the length of the plate. Remove the plate frolD 
the developing chamber, mark the solvent front, and allow the ~ 
to air-dry. Locate the spots on the plate by placing it in a iaak 
containing about 15 g of iodine crystals for 15 minutes: the RF_~ 
of the three principal spots obtained from the test solution com:>P
to those obtained from the Standard solution. 

8: The retention time of the major peak obtained in : 
chromatogram of the Assay preparation corresponds to that of " 
Standard preparation, both relative to the internal standard, 
obtained in the Assay for betamethasone. 
Microbial limits (61 )-It meets the requirements of the t~ts r« 
absence of Staphylococcus aureus, Pseudomonas aeruginoS4, 
Salmonella species, and Escherichia coli. 
Minimum fill (755) : meets the requirements. 
Assay for gentamicin-Proceed as directed for gentamicin ~ 
Antibiotics-Microbial Assays (81), using an accurately W~1~ 
quantity of Ointment, equivalent to about 3 mg of gentamicin, ~ 
with about 50 mL of ether in a separator and extracted with ~ of 
mL portions of Buffer No. 3. Combine the aqueous ex~IS. ll 
dilute quantitatively and stepwise with Buffer No. 3 to obtain 8 , 
Dilution having a concentration assumed to be equal to the rn 
dose level of the Standard. 

/tJS&Y for betamethason 
Mobile phase-Prepai 

inethanol and water (475 
System Suitability under c 

Diluent-Transfer 25 n 
Add 2.5 mL of glacial ac 
aid mix. 

Internal standard solu1 
methasone Dipropionate R 
about 0.4 mg per mL. 

Standard preparation-: 
USP Betamethasone Valen 
111d stepwise if n~essary, 
known concentratJon of at 
this solution to a stoppere 
solution, and mix to obtain 
of about 0.15 mg of USP I 

Assay preparation-Tra 
Ointment, equivalent to ab 
centrifuge tube. Add 10.0 1 

mL of Diluent, and shake vi 
111 ice-methanol bath for I. 
phases. Transfer the clear s1 
ID wann to room temperatu 
. C,hromatographic systei 
liquid chromatograph is ec 
4.6-mm x 15-cm column t: 
about 2.5 mL per minute. c 
111d ~or~ the peak respons 
rctenlJon limes are about f .5 
i>r betamethasone valerate· 
asone valerate and beclo~c 
than 3.5; and the relative stai 
not more than 2.0%. 

Procedure-Separately in 
Standard preparation and ti 
~ph, record the chromato1 
~Jor peak~. Calculate the 
,C,,H,.FOs) m the portion ol 

(392.47 /4 

in which 392.47 and 471 
.betamethasone and betametl 
COncentration, in mg per mL, 
~Standard preparation;, 
.U<Ollllethasone valerate peak 
1tsJ>onse obtained from the 
~aration, respectively. 

~ntamicin Sulfa1 
~ alerate Otic Solo 
I 

, Ge~tamicin Sulfate an 
~lution contains not less 
,Uilll 125.0 percent of the 
: an amount of betam 
· less than 90.0 perc 
~cent of the labelec 
1"221-i29FOs). 

~ging and storage--Pres 
!'SI' ling-Label it to indicate 

~eference standards ( J 
""'· USP Betamethasone I 

lification-
. Transfer an amount ofO 
. icin, to a centrifuge t 

. ty of USP Gentarnicin S 
~ a solution having a co1 
er 1.0 mL of this solu1 
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Developing solvent system: a mixture of ethyl acetate, anhydrous 
fonnic 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 IO 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% oftropine is 
found . .a.usn, 

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 µL) 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 fonnula: 

IO0(r/r,), 

in which r; and r, 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 I, not 
more than 0.1% of any other individual impurity is found; and not 
more than 1.0% of total impurities is found. 

Impurity 
Mandelic acid 
Dehydrohomatropine 
Scopolamine 
Atropine 

Change to read: 

Table 1 

Relative 
Retention 

Time 
0.3 
0.9 
I.I 
1.9 

Limit 
(%) 
0.1 
0.5 
0.1 
0.1 

AUSP1a 

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 3M 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 IO mL of this solution to a I 00-mL volumetric flask, 
add 0.5 mL of the Standard preparation, and dilute with Mobile 
phase to volume. 

Test preparation-Transfer about I 00 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-µm packing LI. 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. 

Procedure-Separately inject equal volumes (about 7 µL) of 
Standard preparation and the Assay preparation into the c 
ogr_aph, record the chromatograms, ~d measure the responses for die 
maJor peaks. Calculate the quantity, m mg, of C,Ji,.NO3 • HBr in die 
portion of Homatropine Hydrobromide taken by the formula: 

50C(rul rs), 

in which C is the concentration, in mg per mL, of USP Homatroi>ine 
Hydrobromide RS in ~e Standard preparation; and ru and rs are die 
peak responses obtained from the Assay preparation and • 
Standard preparation, respectively.6 usm 

Homatropine Hydrobromide Ophthal '1 

Solution 

» Homatropine Hydrobromide Ophthalmic Solution is 
sterile, buffered, aqueous solution of Homatrop·' 
Hydrobromide. It contains not less than 95.0 pe 
and not more than 105.0 percent of the labeled amount' 
C16H21NO3 · HBr. It may contain suitable antimicrob' 
agents. 

Packaging and storage-Preserve in tight containers. 
USP Reference standards ( 11 )-USP Homatropine Hydrobro 
RS. 
Identification-

A: Proceed with Ophthalmic Solution as directed 
Identification-Organic Nitrogenous Bases (181). The sp 
results are obtained. 

B: It responds to the tests for Bromide ( 191). 
Sterility (71): meets the requirements. 
pH (791): between 2.5 and 5.0. 
Assay-

Standard preparation-Accurately weigh about 50 mg of 
Homatropine Hydrobromide RS, dissolve in water, and dilute 
water in a volumetric flask to I 00 mL. Dilute I 0.0 mL of this sol 
with water to 50.0 mL to obtain a solution having a 
concentration of about I 00 µg per mL. Prepare this solution 

Assay preparation-Transfer a portion of Ophthalmic Sol . 
equivalent to 50 mg of homatropine hydrobromide, to a I 
volumetric flask, and dilute with water to volume. Dilute 10.0 mL 
this solution with water to 50.0 mL. 

Procedure-Transfer duplicate 2-mL portions of the Stan 
preparation and of the Assay preparation to separate glass-stop 
40-mL centrifuge tubes. To one set of two tubes add 3 mL of 
and I mL of sodium hydroxide solution (I in 100). Heat these tu 
a boiling water bath for 20 minutes, and allow to cool to 
temperature. To the remaining set of tubes, which serve as blankS 
the Standard preparation and the Assay preparation, respecn 
add 4 mL of water. To each tube, add 2 mL of approximately O . 
eerie sulfate in diluted sulfuric acid (prepared by dissolving I ~.6 ~ 
eerie ammonium sulfate in 50 mL of water and 3 mL of sulfuric . 
and diluting with water to 100 mL) and 20.0 mL ofisooctane. S 
by mechanical means for 15 minutes, allow the layers to separa_te, 
remove the isooctane from each tube. Concomitantly determine , 
absorbances of the isooctane solutions from the hydrolyzed ah 
in I-cm cells at the wavelength of maximum absorbance at about 
nm, with a suitable spectrophotometer, against the respective b_l il. 
Calculate the quantity, in mg, of C15H21NO, • HBr in the portion 
Ophthalmic Solution taken by the fonnula: 

0.5C(Aul As), 

in which C is the concentration, in µg per mL, of USP HomaUo 
Hydrobromide RS in the Standard preparation; and Au and As 3:f 
absorbances of the solutions from the Assay preparation an 
Standard preparation, respectively. 

rnatropine ME 

,,BrNO3 370.28 
-niabicyclo[3.2.1 ]octa, 
methyl-, bromide, end( 

·.ffydroxy-8-methyl-1 ixH.~ 
: (80-49-9] . 

· Homatropine Meth) 
· .5 percent and no· 

•11H248rNO3, calculat1 

tification-
.A: Infrared Absorptio 

ed, dissolve the s1 
tely in methanol, and 

. n.) 
·B: Ultraviolet Absorpti, 
.Solution: I mg per mL. 
Medium: alcohol. 

.Absorptivities at 258 nrr 
by more than 3.0%. 

: Mercuric-potassium 
a white or slightly yell< 

by solutions of all 
trated solutions of 

aids). 
, D: To a solution (I in ! 

ipitate is formed. 
E: A solution (I in 20) 

, (791): between 4.5 ar. 
. on drying (73 I )-Dr: 
• 0.5% of its weight. 

· ueon ignition (281 ): 
tropine, atropine, a 

of a solution of it ( I in 
xide, shake the soh 
rate the separated chic 
the residue with 1.5 1 

of mercuric chloride ir 
ol and 3 volumes of VI 

Die volatile impuriti1 

-Dissolve about 70 
tely weighed, in a mi 
of mercuric acetate · 
with 0.1 N perchlor 

a blank detenninat 
mL of 0.1 N perchlc 

,.BrNO3• 

ornatropine Methy 

1
90.0 percent and r 
ed amount of C 111 
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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 
(C62Hs9CoN 1301sP). 

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 20.5 g 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 Am/Am is between 2.7 and 3.3. 
Bacterial endotoxins (85)-It contains not more than 0.4 USP 
Endotoxin Unit per µg of hydroxocobalamin. 
pH (791) : between 3.5 and 5.0. 
Other requirements--It meets the requirements under Injections 
( I ) . 
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 µg per mL. 

Assay preparation-Transfer an accurately measured volume of 
Injection, equivalent to about 5 mg ofhydroxocobalamin, to a 50-mL 
volumetric flask containing about 25 mL of pH 9.3 Buffer. Add 5.0 
mL of potassiwn cyanide solution (I 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 I-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
amin (C62H19CoN13O.,P) in each mL of the Injection taken by the 
formula: 

(1346.36/ 1355.37)(0.1667C I V)(A ul As), 

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

Hydroxyamphetamine Hydrobromide 

~ NH,• HBt 

HO.Jv CH, 

c.HllNO · 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 
C9H 13NO • HBr, calculated on the dried basis. 

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

USP Reference standards (11}-USP Hydroxyamphetamine 
drobromide RS. 
Identification-

A: Infrared Absorption (197K). 
8 : Dissolve about 500 mg of ammonium molybdate in 101111. 

sulfuric. acid, and add t? this sol~tion about 2 mg of Hydro 
phetamme Hydrobrom1de: an mtense blue color is p 
(distinction from similar amino compounds such as amphet 
and methamphetamine, which, lacking a phenolic hydroxyl do 
undergo this reaction). ' 

C: Dissolve about 200 mg in 2 mL of water, and add a solu · 
500 mg of potassium carbonate in 2 mL of water. Extract with two 
mL portions of ether, allow the clear ether solution to evapo 
dryness, and dry at about 80°: the hydroxyamphetamine so ob ·· 
melts between 124° and 127° (see Class I under Melting Rang;. 
Temperature (741)). · 

D: To a solution of about 10 mg ofit in 10 mL of water add I 
of 2 N nitric acid, then add silver nitrate TS: a pale yellow prec" · 
is formed, and it is slightly soluble in 6 N ammonium hydroxide; 
Melting range (741) : between 189° and 192°. 
Loss on drying (731 )-Dry it at 105° for 2 hours: it loses not 
than 0.5% of its weight. 
Residue on ignition (281 ): not more than 0.1 %. 
Bromide content-Accurately weigh about 400 mg, and disso · 
50 mL of water. Add 50 mL of methanol and l 0 mL of glacial 
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, 

hydroxide (IO: 4 : 0.25). 
Visualization: I. 

Assay-Dissolve about 400 mg ofHydroxyamphetamine Hy 
mide, accurately weighed, in a mixture of IO mL of glacial acetic 
and IO mL of mercuric acetate TS, warming slightly, if neces 
effect solution. Add crystal violet TS, and titrate with 0.1 N perch 
acid VS. Perform a blank determination, and make any n 
correction. Each mL of 0.1 N perchloric acid is equivalent to 
mg of C0H13NO · HBr. 

Hydroxyamphetamine Hydrobromide 
Ophthalmic Solution 

» Hydroxyamphetamine Hydrobromide Ophtha 
Solution is a sterile, buffered, aqueous solution, 
Hydroxyamphetamine Hydrobromide. It contains 
less than 95.0 percent and not more than 105.0 perc~nt 
the labeled amount of C9H13NO • HBr. It contat 
suitable antimicrobial agent. 

Packaging and storage-Preserve in tight, light-resistant con 
USP Reference standards ( 11 )-USP Hydroxyamphetamine 
drobromide RS. 
Identification-

A: Dissolve about 500 mg of ammonium molybdate in I 0 
sulfuric acid, and add 0.2 mL of Ophthalmic Solution: an intense 
color is produced (distinction from similar amino compounds h • 
amphetamine and methamphetamine, which, lacking a P 
hydroxyl, do not undergo this reaction). . 

8: The dried diacetylhydroxyamphetamine obtained in the 
melts between 96° and 100° (see Class I under Melting Ra 
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. 

D: Dilute a volume of Ophthalmic Solution, equivalen~~oh 
50 mg of hydroxyamphetamine hydrobromide, with 0.01 '' . 

. . acid to 25 mL, and P 
•c Nitrogenous Basei 
of I N sodium hydrox 

separator" : the Ophtha 

teS!. 
(71) : meets the r 

~791): between 4.2 ar 
Trans fer an accur: 

. • on, equivalent to al 
romide, to a 1~5-mL 
roform, and d1scar~ 
of the separator w11 
bicarbonate, prever 

of the separator, an< 
ed. ·sy means of a 

c anhydride directly 
iately insert the stop] 

the evolution of carbc 
ing the pressure as n 
for 5 minutes, and ext 

rofonn, filtering ea 
· usly washed with c· 

te the combined c 
t of air or stream of r 

90 minutes, cool in a < 

Jhydroxy~phetami 
· ts the weight of C,. 

· n taken. 

Cl~ I"' 
I 

N,-

11CIN3O . H,so. 43: 
• I, 2-((4-((7-chloro 
·r.(±)-, sulfate (1: 1) ( 

2-((4-({7-Chloro-4-q 
111lfatc ( I : 1) (salt) 

ation
Ultraviolet AbsorJ 

tion: 10 µg per r 
ium: dilute hydrc 
Infrared Absorpti, 
A solution ( I in l 

_'oa drying (731)-1 
:2.0% of its weight. 
. ry impurities ( 4t 
J solution: IO% v. 
, ard solution: I ' 

t: a mixture of 
6:4). 
. lization: I. 
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