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Mr2

::- molecular weight of anhydrous hyoscyamine
sulfate, 676.83
Acceptance criteria: 90.0%-110.0%

Hyoscyamine Sulfate Elixir
DEFINITION

Hyoscyamine Sulfate Elixir contains NlT 90.0% and NMT
1'0.0% of the labeled amount of hyoscyamine sulfate
[(Cl1Hn N0 3h . H2S0~ . 2H 10].
IDENTIFICATION
• A. T~e retention time of the major peak of the Sample '
solution corresponds to that of the Standard solution as
obtained in the Assay.
'
ASSAY

• PROCEDURE
Buffer: Transfer 13.6 g of mO':lobasic potassium phos.
phate to a 2000-ml volumetric flask, and dissolve in
about 1800 ml of water. Adjust with phosphoric acid to
a pH of 3.0 ± 0.1, dilute with water to volume and
filter.
'
M.obile phase: Methanol and Buffer (25:75), degassed
Diluent: 0.01 N hydrochloric acid
Standar? stock sofution: 0.16 mg/ml of anhydrous hyoscyamine sulfate from USP Hyoscyamine Sulfate RS in
Diluent. [NOTE-This solution may be stored in a refrigerator for 30 days.]
Sta~dard solution: 4.8Ilg/ml of anhydrous hyoscyamine sulfate from the Standard stock solution in Diluent
Tropic add solution: 4llg/ml of tropic acid in Diluent
System suitability solution: Transfer 3.0 ml of the
Standard stock solution into a 1 OO-ml volumetric flask
add 4.0 ml of the Tropic acid solution, and dilute with
Diluent to volume.
Sample solution: 5 Ilg/ml of hyoscyamine sulfate from
an appropriate volume of Elixir in Diluent. Pass an aliq~ot throug~ a suitable filter of 0.45-llm pore size, and
discard the first 5 ml of the filtrate.
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 205 nm
Columns
Guard: 3-mm x 4· mm· packing l1 1
Analytical: 4.6-mm x i S-cm; 4-llm packing L11
Column temperature: 30"
FJow rate: 1.0 ml/min
Injection volume: 50 III
System suitability
Sample: System suitability solution
[NOTE- The elution order is the tropic acid peak followed by the hyoscyamine peak.}
,
Suitability reqUIrements
Resolution: NLT 1.5 between tropic acid and
hy'?scyamine
Tailing factor: NMT 2.0 for the hyoscyamine peak
R.et.atio.-:e standard deviation: NMT 2.0% for replicate
injections
Analysis
Samples: Standard solution and Sample solution
Calcula!e the percentage of the labeled amount of hyoscyamine sulfate [{C 17H2J NO J )2 • H2S0 4 , 2H 20] in the
portion of Elixir taken:
Result", (ru/rs) x (Cs/Cu) x (MrdMr;) x 100

""C,
C,
M"

'" peak response from the Sample solution
'" peak response from the Standard solution
'" concentration of anhydrous hyoscyamine
sulf.ate in the Standard sa/utlon (llg/mL)
'" nominal concentration of hyoscyamine sulfate
in the Sample solution (119/mL)
= molecular weight of hyoscyamine sulfate
712.M
'

SPECIFIC TESTS
• pH (791): 3.0~6 . 5

• ALCOHOL DETERMINATION (611): 90.0%-110.0% of the la·
beled amount of alcohol (C 2 H~OH)
ADDITIONAL REQUIREMENTS

•

PACKA~ING

AND STORAGE: Preserve in tight, light-resistant
containers, and store at controlled room temperature.
• USP REFERENCE STANDARDS (11)
USP Hyoscyamine Sulfate RS

Hyoscyamine Sulfate Injection
DEFINITION

Hyoscyamine Sulfate Injection is a sterile solution of Hyoscy·
amine Sulfate in Water for Injection. It contains NLT
93.0% and NMT 107.0% of the labeled amount of hyoscyamine sulfate [(COH13N03h . H2SO• . 2H 10).
IDENTIFICATION
~he retention time of the major peak of the Sample
solution corresponds to that of the Standard solution as
obtained in the Assay.
'
• B. IDENTIF!CATION TESTS-GENERAL, Sulfate (191): After

• A.

evaporation to dryness, or appropriate adjustment of
concentration, it meets the requirements of the tests.
• C. The angular rotation of the Injection is levorotatory.
ASSAY

• PROCEDURE
Buffer: Transfer 13.6 g of monobasic potassium phosphate to a 2000-mL volumetric flask, and dissolve in
about 1800 ml of water. Adjust with phosphoric acid to
a pH of 3.0 ± 0 .1 , dilute with water to volume and
filter.
'
Mobile phase: With continuous stirring add 0.3 ml of
triethylamine to 1800 mL of Buffer. Add' 200 mL of acetonitrile, and degas.
Diluent: 0.01 N hydrochloric acid
Standard stock sorution: 0.16 mg/ml of anhydrous hyos.cyamine sulfate ~rom U~P Hyoscyamine Sulfate RS in
Diluent. [NOTE-ThiS solution may be stored in a refrigerator for 30 days.}
Stan.dard solution: 4.8Ilg/mL of anhydrous hyoscyamine sulfate from the Standard stock solution in Diluent
Sample solution: 5.0 Ilg/mL of hyoscyamine sulfate
from an appropriate vorume of Injection in Diluent. Pass
an aliguot throuQh a suitable filter of 0.45-l1m pore size,
and discard the first 5 mL of the filtrate.
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: lC
Detector: UV 205 nm
Columns
Guard: 3-mm x 4-mm; packinq 111
Analytical: 4.6-mm)( 15-cm; 4-llm packing l 1 1
Column temperature: 30"
Flow rate: 1.0 ml/min
Injection volume: 50 III
System suitability
Sample: Standard solution
Suitability requirements
Tailing factor: NMT 1.8
Relative standard deviation: NMT 2.0% for six replicate injections
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Analysis
Samples: Standard solution and Sample solution
Calculate the percentage of the labeled amount of hyoscyamine sulfate [(C 17 Hn NOJ h . H2S0 4' 2H 10] in the
portion of Injection taken:
Result", (ru/rs) x

«(.)eu) x (M,rlM})

x 100

fu

,. peak response from the Sample solution

(1

,.

(1

= concentration of anhydrous hyoscyamine
sulfate in the Standard so/utlon (fl9/ml)
= nominal concentration of hyoscyamine sulfate
in the Sample solurion (Ilg/ml)
= molecular weight of hyoscyamine sulfate,
712.85

Cu
M"
M,}

peak response from the Standard solurion

"" molecular weight of anhydrous hyoscyamine

sulfate, 676.83
Acceptance criteria: 93.0%-107.0%

.

Mode: l C
Detector: UV 205 nm
Columns
Guard: 3-mm x 4-mm; packing 111
Analytical: 4.6-mm x 15-cm; of-11m packing II 1
Column temperature: 30 0
Flow rate: 1.0 mL/min
Injection volume: 50 J.1l
System suitability
Sample: Standard solution
5uitability requirements
Tailing factor: NMT 1.8
Relative standard deviation: NMT 2.0% for six replicate injections
Analysis
5amples: Standard solution and Sample solution
Calculate the percentage of the labeled amount of hyoscyamine sulfate [(CI 7Hn NOl
H)SO~· 2H)O) in the
portion of Oral Solution taken:

»)·

SPECIFIC TESTS
• pH (791): 3.0-6.5
It contains NMT 714.3
USP Endotoxin Units/mg of hyoscyamine sulfate.
• OTHER REQUIREMENTS: It meets the requirements in Injections and Implanted Drug Products (1)
• BACTERIAL (NDOTOXINS TEST (85):

ADDITIONAL REQUIREMENTS
• PACKAGING AND STORAGE: Preserve in single-dose or multiple-dose containers, preferably of Type 1 glass, and store
at controlled room temperature.
• USP REFERENCE STANDARDS (11)
USP Endotoxin RS
USP Hyoscyamine Sulfate RS

Hyoscyamine Sulfate Oral Solution
DEFINITION
Hyoscyamine Sulfate Oral Solution contains NlT 90.0% and
NMT 110.0% of the labeled amount of hyoscyamine sulfate [(C 17 Hn NO l
H2S0~ . 2H 20].

»)·

IDENTIFICATION
• A. The retention time of the major peak of the Sample
solution corresponds to that of the Standard solution, as
obtained in the Assay.
ASSAY
• PROCEDURE
Buffer: Transfer 13.6 g of monobasic potassium phosphate to a 2000-ml volumetric flask, dissolve in about
1800 ml of water, adjust with phosphoric acid to a pH
of 3.0 ± 0.1, dilute With water to volume, and filter.
Mobile phase: With continuous stirring, add 0.3 ml of
triethylamine to 1800 ml of Buffer. Ada 200 ml of acetonitrile, and degas.
Diluent: 0.01 N hydrochloric acid
Standard stock sorution: 0.16 mg/ml of anhydrous hyoscyamine sulfate from USP Hyoscyamine Sulfate RS in
Diluent. (NOTE-This solution may be stored in a refrigcr<ltor for 30 dIlYs.)
Standard solution: 4.8Ilg/ml of anhydrous hyoscyamine sulfate from the Standard stock solution in Diluent
Sample solution: 51lg/ml of hyoscyamine sulfate from
an appropriate volume of Oral Solution in Diluent. Pass
an aliquot through a suitable filter of 0.45-llm pore size,
and discard the first 5 ml of the filtrate.
Chromatographic system
(See Chromatography (62 1), System Suitability.)

Result = (rulrs) x (CslCu) x (M,J/Mt1 ) x 100

(5

= peak response from the Sample solution
= peak response from the Standard solution
= concentration of anhydrous hyoscyamine

(u

= nominal concentration of hyoscyamine sulfate

ru
rs

sulfate in the Standard solutIon (J.1g/ml)
in the Sample solution (1l9/ml)
'" molecular weight of hyoscyamine sulfate,
712.85
M,l
'" molecular weight of anhydrous hyoscyamine
sulfate, 676.83
Acceptance criteria: 90.0%-110.0%
M,l

PERFORMANCE TESTS
• UNIFORMITY OF DOSAGE UNm (905)
For single-unit containers
Acceptance criteria: Meets the requirements
• DELIVERABLE VOLUME (698)
For multiple-unit containers
Acceptance criteria: Meets the requirements
SPECIFIC TESTS
• pH (791 ): 3.0-6.5
ADDITIONAL REQUIREMENTS
• PACKAGING AND STORAGE: Preserve in tight, light-resistant
containers, and store at controlled room temperature.
• USP REFERENCE STANDARDS (11)
USP Hyoscyamine 5ulfate RS

Hyoscyamine Sulfate Tablets
DEFINITION
Hyoscyamine Sulfate Tablets contain NlT 90.0% and NMT
110.0% of the labeled amount of hyoscyamine sulfate
[(Cl1H2lNOlh' H)S0 4' 2H 20).
IDENTIFICATION
• A. The retention time of the major peak of the Sample
!iolution corresponds to that of the Standard solution, as
obtained in the Assay.
• B. IDENTIFICATION TESTS-GENERAL, Sulfate (191): A
filtered solution of Tablets meets the requirements of the
tests.

ASSAY
• PROCEDURE
Buffer: Transfer 1 3.6 g of monobasic potassium phosphate to a 2000-ml volumetric flask, dissolve in about
1800 ml of water, and adjust with phosphoric acid to a
pH of 3.0 ± 0.1. Dilute with water to volume, and filter.
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Mobile phase: Wi th continuous stirring, add 0.3 mL of
triethylamine to 1800 mL of Buffer. Add 200 mL of acetonitrile and degas.
Diluent: 0.01 N hydrochloric acid
Standard stock sorution: 0.16 mg/mL of anhydrous hyoscyamine sulfate from USP Hyoscyamine Sulfate RS in
Diluent. [NOTE-This solution may be stored in a refrigerator for 30 days.]
Standard solution: 4.8 )lg/ml of anhydrous hyoscyamine sulfate from the Standard stock solution in Diluent
Tropic acid solution: 3 )l.g/mL of tropic acid in Diluent
System suitabi lity solution: Transfer 3.0 mL of the
Standard stock solution into a 1OO-mL volumetric flask,
add 4.0 mL of the Tropic acid solution, and dilute with
Diluent to volume.
Sample solution: Finely powder NLT 20 Tablets. Transfer a quantity of the powder equivalent to 0.1 25 mg of
hyoscyamine sulfate to a 25-ml volumetric flask. Add
20 mL of Diluent, and sonicate for 15 min with occasional swirlin~. Allow to cool to room temperature, and
dilute with Diluent to volume. Pass an aliquot through a
suitable filter of 0.45-!1m pore size, and d1scard the first
5 mL of the filtrate.
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 205 nm
Colum ns
Guar d: 3-mm x 4-mm; packing L11
Analytical: 4.6-mm x 1S-cm; 4-!1m packing L11
Column temperature: 30°
Flow rate: 1.0 mL/min
Injection volume: 50!1l
System suitability
Sample: System suitability solution
[NQTE- The elution order is the tropic acid peak, followed by the hyoscyamine peak.]
Suitability reqUirements
Resolution: NLT 1.5 between tropic acid and
hxoscyamine
Tailing factor: NMT 1.B for the hyoscyamine peak
Relative standard deviation : NMT 2.0% for six replicate in jections
Analysis
Samples: Standard solution and Sample solution
Calculate the percentage of the labeled amount of hyoscyamine sulfate [(ClrtbNOl )2 . H2S0 4 , 2H 20] in the
portion of Tablets taken:
Result"" (ru/rs) x (Cs/Cu) x (M,dM'l) x 100
"" peak response from the Sample solution
"" peak response from the Standard solution
"" concentration of anhydrous hyoscyamine
sulfate in the Standard solution (1l9/ml)
"" nominal concentration of hyoscyamine sulfate
in the Sample solution ()lg/ml)
'" molecular weight of hyoscyamine sulfate,
712.85
"" molecular weight of anhydrous hyoscyamine
M"
sulfate, 676.83
Acceptance criteria: 90.0%- 110.0%

"'"C,

PERFORMANCE TESTS
• DISINTEGRATION (701): 15 min
+ UNifORMITY Of DOSAGE UNITS (90S): Meet the
requirements
ADDITIONAL REQUIREMENTS
+ PACKAGING AND STORAGE: Preserve in tight, light-resistant
containers.

• USP REfERENCE STANDARDS (11)
USP Hyoscyamine Sulfate RS

Hypromellose
Portions of this monograph t~at are national USP tex~, and
art':' not part of the narmonll.ed text, are marked With
symbols (+.) to specify this fact.
Cellulose, 2-h y droxypropyl methyl etheri
Cellulose hydroxypropy methyl ether [9004-65-3].
DEFINITION
Hypromellose is a methyl and hydroxypropyl mixed ether of
cellulose. It contains, calculated on the dried basis,
methoxy (- OCH ): 31.03) and hydroxypropoxy
(- OC)H6 0H: 75.09) groups conforming to the limits for
the types of Hypromellose (hydroxypropyl methy!cellulose) set forth in the table below.
M~:Olty

Hydro~~rOpolty

Sub~titutlon

•

T
1828
2208
2906
2910

Min.
16.5
19.0
27.0
28.0

Max.
20.0
24.0
30.0
30.0

Min .
23.0

4.0
4.0
7.0

Millt.
32.0
12.0

7.5
12.0

IDENTIFICATION
• A.
Sample: 1 g
Analysis: Gently add the Sample to the top of 100 mL
of water in a beaker, and allow to disperse over the
surface, tapping the top of the container to ensure an
even dispersion of the substance. Allow the beaker to
stand for 1- 2 min.
Acceptance criteria: The powdered material aggregates
on the surface.

• B.
Sample: 1 9
Analysis: Add the Sample to 100 ml of boiling water,
and stir the mixture using a magnetic stirrer with a bar
25-mm long.
Acceptance criteria: A slurry is formed, but the powdered material does not dissolve. Cool the slurry to 10°,
and stir using a magnetiC stirrer: the resulting liquid is a
dear or slightly turbid solution with thickness dependent on the Viscosity grade.

• c.Solution A:

Sulfuric acid and water (9 in 10). [NOTECarefully add sulfuric acid to water.]
Sample solution: 0.1 mL of the solution prepared for
Identification test B
Analysis: To the Sample solution add 9 mL of Solution A,
and shake. Heat in a water bath for exactly 3 min, immediately coo! in an ice bath, and add carefully 0.6 mL
of ninhydri n TS. Shake, and allow to stand at 25°.
Acceptance criteria: A red color develops at first that
changes to purple within 100 min .
• D.
Sample solution: 2-3 mL of the solution prepared for
Identification test B
Analysis: Pour the Sample solution onto a glass slide as
a thin film, and allow the water to evaporate.
Acceptance criteria: A coherent, dear film forms on
the glass slide.

• E.

'Sample solution: 50 ml of the solution prepared in
Identification test B

USP 40
Analysis: Add the Sample lo/ution to exactly 50 ml of
water in a beaker. Insert a thermometer into the solu-

tion. Stir the solution on a magnetic stirrer/hot plate,
and begin heating at a rate of 2"-5"/min. Determine
the temperature at which a turbidity increase begins to
occur, and designate this temperature as the flocculation temperature.
Acceptance criteria: The flocculation temperature is
higher than 50",
ASSAY
• PROCEDURE

[CAUTIOH-Hydriodic acid and its reaction byproducts are
highly toxic. Perform all steps in the preparation of the
Standard solution and the Sample solution in a properly
functionin.9 hood. Specific safety practices to be followed

are to be Identified to the analyst performing this test.)
Apparatus: For the reaction vial, use a 5-ml pressureti9ht serum vial, 50 mm in height, 20 mm in outside
diameter, and' 3 mm in inside diameter at the mouth.
The vial is equipped with a pressure-tight septum with
a polytetrafluoroethylene-faced butyl rubber and an airtight seal using an aluminum crimp or any sealing system that provides sufficient airtightness. Use a heater
having a heating module that has a square-shaped aluminum block with holes 20 mm in diameter and
32 mm in depth, into which the reaction vial fits . The
heating module is also equipped with a magnetic stirrer
capable of mixing the contents of the vial, or use a
reciprocal shaker that performs a reciprocating motion
of about 100 times/mm.
Hydriodic acid: Use a reagent with a typical concentra·
tion of hydrogen iodide (HI) of about 57%.
Internal standard solution: 30 mg/ ml of n-octane in
o-xylene
Standard solution: Into a suitable serum vial, weigh
between 60 and 100 mg of adipiC acid, and add 2.0 ml
of Hydriodic acid and 2.0 mL of Internal standard solu·
lion . Close the .vial securely with a suitable septum stop·
per. WeiQh the vial and contents, add between 15 and
22 ~l of Isopropyl iodide through the septum with a
syringe, weigh again, and calculate the weight of isopropyl iodide added, by difference. Add 45 ~l of
methyl iodide similarly, weigh again, and calculate the
weight of methrl iodide added, by difference. Shake
the reaction via well, and allow the layers to separate.
Use the upper layer as the Standard solution.
Sample solution: Transfer 0.065 g of Hypromellose to a
5-mL thick-walled reaction vial equipped with a pressure-tight septum-type closure, add between 60 and
100 mg of adipic aCid, and pipet 2.0 ml of Internal
standard solution into the vial. Cautiously pipet 2.0 ml
of Hydriodic acid into the mixture, immediately cap the
vial tightly, and weigh. Using the magnetic stirrer
equipped in the heating module, or using a reciprocal
shaker, mix the contents of the vial continuously, heating and maintaining the temperature of the contents at
130 ± 2° for 60 min. If a reciprocal shaker or magnetic
stirrer cannot be used, shake the vial well by hand at
5-min intervals during the initial 30 min of the heating
time. Allow the vial to cool, and weigh. If the weight
loss is ~.50% of the contents or there is evidence of a
leak, di~r;Hd the mixture, and prepare another Sample
solution.

Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: GC
Detector: Thermal conductivity or hydrogen flameionization
Column: 3-4-mm x 1.8- 3-m glass; packed with 20%
liquid phase Gl on 100-120-mesh support S1 D that is
not silanized. [NOTE-Use a column giVing well-resolved peaks of methyl iodide, isopropyl Iodide, ~nd
the internal standard, in that order.)
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Column temperature: 100°
Carrier gas: Use helium with the thermal conductivity
detector; helium or nitrogen can be used for the hydrogen flame-ionization detector.
Flow rate: With the Standard solution, adjust the flow
rate so that the retention time of the internal standard
is about 10 min.
Injection volume: 1-211l
Analysis
Samples: Upper layer of the Standard solution and the
Sample solution

Calculate the percentage of methoxy (-OCH l ) in the
portion of Hypromellose taken:
Result = 21.864 x (RuJRiG) x (WsJ Wu)
Ru..

R5c

:: peak area ratio of methyl iodide to n-octane
from the Sample solution

= peak area ratio of methyl iodide to n-octane

from the Standard solution
= weight of methyl iodide in the Standard
solution (mg)
= wei9ht of Hypromellose, calculated on the
Wu
dned basis, taken for the Sample solution
(mg)
Calculate the percentage of hydroxypropoxy
(-OC]H60H) in the portion of Hypromellose taken:
WiG

Result = 44.17 x (RutJRSb) x (WJIrIWu)
= peak area ratio of isopropyl iodide to n-octane
from the Sample solutian
RJI>
peak area ratio of isopropyl iodide to n-octane
from the Standard solution
WJI>
= weight of isopropyl iodide in the Standard
solution (mg)
Wu
'" wei9ht of Hypromellose, calculated on the
dried basis, taken for the Sample solution
(mg)
.
Acceptance criteria: See the limits, calculated on the
dried basis, in the table in the Definition.
RUb

=

IMPURmES
• R£SIDUE ON IGNIT10N (281 )
Sample: 1.0 g
Acceptance criteria: NMT 1.5%
Delete the followIng:

•• HEAVY METAU, Method III (231 )
Analysis: Method 11/ is followed with the following exception. For the Standard Preparation, the addition of
2.0 ml of the Standard tead Solution is transferred
before heatin!i' jn~tead of following heating.
Acceptance criteria: NMT 20 ppm. (0IIWI 1.I..... Z018)
SPECIFIC TESTS
• pH (791 )
Sample: Use the solution prepared in the tests for
Viscosity.

Analysis: Read the indicated pH value after the probe
has been immersed for 5 ± 0.5 min.
Acceptance criteria: 5.0 8.0
• Loss ON DRYING (731)
Sample: 1.0 9
Analysis: Dry the Sample at 105° for 1 h.
Acceptance criteria: NMT 5.0%
• VISCOSITY-CAPILLARY METHODS (911 ) and VISCOSITY-ROTATIONAL METHODS (912)
Method 1: This method is applied to hypromellose
samples with a viscosity type of less than 600 mPa . s.
Sample solution: Transfer a quantity of Hypromellose
equivalent to 4 g of solids, calculated on the dried basis, to a tared, wide-mouth centrifuge bottle. Add hot
water (90°_99°) to obtain a total weight of the sample
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and water of 200.0 g. Capping the bottle, stir by mechanical means at 400 ± 50 rpm for 10-20 min until
the particles are thoroughly dispersed and wetted out.
Scrape down the walls of the bottle with a spatula, if
necessary, to ensure that there is no undissolved material on the sides of the bottle, and continue the stirring
in a cooling water bath equilibrated at a temperature
below 10" ror another 20-40 min. Adjust the solution
weight, if necessary, to 200 .0 g, using ("okl water.
Centrifuge the solution, if necessary, to expel any entrapped air. If any foam is present, remove with a
spatula.
Analysis: Determine the viscosity at 20 ± O.P in a suitable viscometer of the Ubbelohde type as directed in
Viscosity-Capillary Methods (911 >.
Acceptance criteria: 80%-120% of the viscosity
stated on the label
Method 2: This method is applied to hypromellose
samples with a viscosity type of 600 mPa . s or higher.
Sample solution: Transfer a quantity of Hypromellose
eqUivalent to 10 g of solids, calculated on the dried
basis, to a tared, wide-mouth centrifuge bottle, and
add hot water (90"-99") to obtain a total weight of
the sample and water of 500.0 g. Capping the bottle,
stir by mechanical means at 400 ± 50 rpm for 10-20
min until the particles are thoroughly dispersed and
wetted out. Scrape down the wans of the bottle with a
spatula, if necessary, to ensure that there is no undissolved material on the sides of the bottle, and continue the stirring in a cooling water bath equilibrated
at a temperature below 10" for another 20-40 min.
Adjust the solution wei~ht, if necessary, to 500.0 g,
using cold water. Centrrfuge the solutIOn, if necessary,
to expel any entrapped air. If any foam is present, remove with a spatula .
Analysis: Equip a suitable single-cylinder tyr.e rotational viscometer (Brookfield type LV Mode, or equivalent), and determine the viSCOSity of this solution at
20±0.1" under the operating conditions specified in

Table 1.
Table 1
Labe:~ Vls:~slty.

No.

Re;;I~~on
'om

Calculatio n
Multiplier

3

60

20

3

12

100

4

60

100

Rotor

mPIi' S

600 or more and
less than 1400
1400 or more and
le55 than 3500
3500 or more and
less than 9500
9500 or more and
less than 99 500
99 500 or more
• The Labeled ViSCOSity IS based

4
4

,

1000
3
2000
on the milnufacturer's spee'/lCallOns.

Allow the spindle to rotate for 2 min before taking the
measurement. Allow a rest period of at least 2 min
between subsequent measurements. Repeat the operation twice to rotate the spindle as specified above,
and average the three readings.
Acceptance criteria: 75%-140% of the viscosity
stated on the label

ADDITIONAL REQUIREMENTS
• ·PACKAGING AND STORAGE: Preserve in well-closed containers. No storage requirements are specified .•

• LAB£LfNG: Label it to indicate its substitution type and its
nominal viscosity value in millipascals per second (mPa .

'J.

Hypromellose Ophthalmic Solution
» Hypromell ose Ophthalmic So lution is a steri le
solution of Hypromellose. It contains not less
than 85.0 percent an d not more than 11 5.0 percent of the labe led amount of Hypromell o5e
(hydroxypropyl methylcellulose). It may contain
SUitable antimicrobial, buffering, and stabilizi ng
agents.

Packaging and storage-Preserve in tight containers.
USP Reference standards (1 1
USP Hypromeliose RS
IdentlflcationA: Pour a few mL of Ophthalmic Solution onto a glass
plate, and allow the water to evaporate: a thin, self-sustaining film results.
B: Heat 5 mL of Ophthalmic Solution in a test tube over
a low flame: the warm solution turns cloudy but clears upon
chilling.
Sterility Tests (71 >: meets the requirements.
pH (791): between 6 .0 and 7.8.
AssayStandard preparation-Dissolve a suitable quantity of USP
Hypromellose RS, accurately wei~hed, in water, and dilute
quantitatively with water to obtam a solution having a
known concentration of about 100 Ilg per ml.
Assay preparation--Dilute an accurately measured volume
of Ophthalmic Solution quantitatively with water to obtain a
solution having an equivalent concentration of about
100 Ilg of hypromellose per ml.
Pracedure-Pipet 2 mL each of the Standard preparation,
the Assay preparation, and water to provide a blank, into
separate, glass-stoppered test tubes. To each tube add
5.0 mL of diphenylamine solution (prepared by dissolving
3.75 g of colorless diphenylamine crystals in 150 ml of glacial acetic acid and dil utin~ the solution with 90 mL of hydrochloric acid), mix, and Immediately insert the tubes into
an oil bath at 105" to 1 1og for 30 minutes, the temperature
being kept uniform within 0.1 " during heating. Remove the
tubes, and place them in an ice-water bath for 10 minutes
or until thoroughly cool. At room temperature and using a
suitable spectrophotometer, concomitantly determine the
absorbances of the solutions from the Standard preporation
and the Assay preparation at 635 nm, using the water solution as the blank. Calculate the quantity, in mg, of hypromellose in each mL of the Ophthalmic Solution taken by the
formula:

>-

0.001 Cd{Au I A.l)
in which C is the concentration, In Ilg per mL, of U$P Hypromellose Rs in the Standard preparation; d is the dilution
factor used to obtain the Assay preparation; and Au and As
are the absorbances of the solutions from the Assay preparation and the Standord preparation, respectively.

