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Betaxolol Tablets

PEFINITION

Betaxolol Tablets contaln an amount of Betaxolel Hydrochlo-
ride equivalent to NLT 90,09 and NMT 110.0% of the
l‘}a-{bél)e amount of betaxolol hydrochloride (CiaH2oNOs

IDENTIFICATION

° A. The retentlon time of the maJor peak of the Sample
solutlon corresponds to that of the Standard solutlon, as
abtained in the Assay.

ASSAY
¢ PROCEDURE
Buffer: 0,025 M pH 6.0 ammonium phosphate buffer
Moblile phase: Buffer, acetonitrile, and methanol
(35:35:30)
Dlluent: Acetonltrile and water (1:1)
Standard solutiont 2 mg/mL of USP Betaxclol Hydro-
chloride RS in Diluent
Sample solution: Norinally 2 mg/ml. of betaxolal hy-
drochleride prepared as follows. glace NLT 20 Tablets in
a suitable volumetric flask with an approptlate amount
of Diluent. Sonlcate untll the Tablets are disintegrated.
Cool to reom temperature, dilute with Dlluent to vol-
ume, and flliter. Use the clear filtrate,
Chromatagraphic system
(See Chromatography ¢(621), Systern Sultabllity.)
Mode: LC
Detector: UV 273 nm
Column: 4,6-mm x 15-cm; packing L1
Flow rate: 1.5 mL/min
In)ectlon volume: 10 L
Systern suitability
amplet Standard solutlon
Sultabllity requirements
Tailing factor: NMT 3.0
Relative standard devlation: NMT 2.0%
Analysls
Samples: Standard solutlon and Sample solution
Calculate the percentage of the labeled amount of
betaxolol hydrochloride (CiaH26NOs + HCl) In the por-
tion of Tablets taken:

Result = (ru/rs) x (Cg/Cy) x 100

fy = peak response from the Sample solution

rs = peak response from the Standard solution

G = concentration of USP Betaxolol Hydrochloride
RS In the Standard solution (mg/mL)

G = norminal concentration of betaxolol
hydrochloride In the Sample solution
(mg/mL?

Acceptance criterla: 90.09%-110.0%

PERFORMARNCE TESTS
o DissoLUTION (711)
Medium: 0.07 N hydrochloric acld; 500 mL
Apparatus 2: 50 rprm
Time: 30 min
Standard solution:  USP Betaxolol Hydrochlerlde RS In
Medium
Sample solutions: Sarnple per Dissolution (711). Dilute
with Mediurm to a concentration that Is simllar to that of
the Standard solution,
Instrumental condltions
Mode: UV
Analytical wavelength: Maximum absorbance of
about 274 nm
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Cell path; A 5-cm path length cell may be used far
lower dosage levels.
Tolerances: NLT 80% (Q) of the labeled amount of:;
betaxolol hydrochloride (C1gHzsNOs - HCI) is dissolve
e UNIFORMITY OF DasAGE UNITS (905
Procedure for content uniformlty
Standard solution: 0.1 mg/mL of USP Betaxolol
drochlorlde RS In 0,1 N hydrechloric acid i
Sample solution: Place 1 Tabklet in a sultable volu
ric tlask to obtaln a concentration of betaxolol h
chloride, based on the labeled c¢laim, of 0.1 mg/m
Add an amount of 0.1 N hydrochloric acld equal g
70% of the volume of the flask, Shake by mechanig
means until dissolved, dilute with 0.1 N hydrochl
acld to volume, and mix, Fliter, and discard the flrst
20 mL of the filtrate.
Instrumental conditions
Mode: UV ‘
Analytical wavelength: Maximum abscrbance of
about 274 nm
Cell path: 1Tcm
Blapk: 0.1 N hydrochlorlc acld
Analysls
Samples; Standard solution and Sample solution
Calculate the percentage of the labeled amount of
betaxolol hydrochlorige (C1sH2sNQO; - HCI) in the
Tablet taken:

Result = (Ay/As) x (Cs/Cu) x 100

Ay = absorbance of the Sample solution

As = absorbance of the Standard solution

G = concentration of USP Betaxolol Hydrochlor
RS In the Standard solutlon (mg/mL)

Cy = nominal ¢concentration of betaxolol

hydrochleride in the Sample solutlon
(mg/mL) ,
Acceptance criteria: Meet the requirements

ADDITIONA|. REQUIREMENTS
» [PACKAGING AND STORAGE: Preserve (n tight contalner
o LABELING: Label the Tablets to state both the conten
the betaxolol active molety and the content of beta
hydrochloride used In formulating them,
o USP REFERENCE STANDARDS (11)
USP Betaxolol Hydrochloride RS

Bethanechol Chloride

H;Hiﬁ,/ cH, a’
HaG' C\K‘CH,

CrHq7CINZO, ' 4

1-Propanaminium, 2-[(aminocarbonyl)oxy]-N,N, N-trime

( chlorldg, (1)~ I " .
+)-(2-Hydraxypropyltrimethylarmmeonium chloride car
rnate {590-6?-6fy

DEFINITION

Bethanechol Chloride contains NLT 98.0% and NMT
101.5% of bethanechol chloride (C;H17CINzOz), calc
on the dried basis. ! h
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retentlon time of the ma%or peak of the Sumple
orresponds to that of the Standard solutien, as
| In the Assay.
{CATION TESTS—GENERAL, Chlorlde (191): Meets
Wirernents

RE

29 mg/L of edetic acld In a solution prepared as

s Transfer a ‘portion of edetic acid to a suitable

iimetrlc flask. Dissolve in water, using 50% of the

al flask volume, Add 0,3 mL of nitric acld per L, and

te with water to volume.

lle phase: Acetonltrile and Buffer (S:QSL

m suitability solution: 0.1 mg/mL of bethanechol

rde In a solutlon prepared as follows, Transfer a

ortion of bethanechol chlorlde to a sultable volumetric

axk. Add 4% of the final flask volume of 0.1 N sodium

idraxlde, and allow to stand for 15 min. Add 4% of
final flask volume of 0.1 N hydrochloric acid. Dis-

in and dilute with Mobile phase to volume.

ard solution; 0.1 mg/ml. of USP Bethanechol

de RS In Moblle phase

& solutfon: 0.1 mg/mL of Bethanechol Chlorlde

obile phase

hromatographlc system

E‘dChrirgatograp y (621), System Sultabllity.)

Conductivltg

_ 3.9-mm x 15.0-cm; packing LS5
peratures

tector: 35°

30°

. 1 mL/rmin

ion volume: 25 ulL

m sultablllty

ples:  Systern sultability solution and Standard

DTE—See Table 1 for the relative retentlon times,]

iiitabllity requiraments

Rasolution: NLT 0,8 between desacetyl methacholine
nd bethanechol chloride, System suitability solution

ailing factor: NMT 3.5, Standard solution

elative standard devlatlon: NMT 3.0%, Standard

:ples: Standard solution and Sample solution
dlculate the percentage of bethanechol chloride
,QHWCINzOz) in the portion of Bethanechol Chioride
aken:

Rasult = (ru/rs) x (Cs/Cy) x 100

= peak response from the Somple solution

= pealc response from the Standard solution

= concentration of USP Bethanechol Chioride RS
in the Standard solutlon (mg/mlL)

= concentration of Bethanecho! Chloride In the
Sample solution (mg/mL)

ptance criterla: 98.09%-101.5% on the drled basls

RITIES
E ON IGNITION (281): NMT 0.1%

METALS, Method | (231)

reparatlon: Dissolve 667 mg of Bethachollne
Ide In 10 mL of water, add 2 mL of 1 N acetic
, and dilute with water to 25 mL.

ptance criterila: NMT 30 ppm
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« ORGANIC IMPURITIES

Buffer: 0.48 g/L of methanesulfonic acid in water

Mobile phase; Acetonitrile and Buffer (5:95

System sultabllity solutlon: 0.1 mg/mL of bethanechol
chloride in & solution preEared as follows. Transfer a

ortlon of bethanechol chloride to a sultable volumetric

lask. Add 4% of the final flask volume of 0.1 N sodium
hydroxide, and allow to stand for 15 min. Add 4% of
the final flask volume of 0.1 N hydrochloric acid. Dis-
solve [n and dllute with Mobile phase to volume.

Standard solution: 1 ug/mlL of USP Bethanechol Chle-
ride RS in Mabile phase

Sample solutlon: 0.1 mg/mL of Bethanechol Chloride
In Moblle phase

Chromatographlc system

g‘ee Chr«la-rga ography (621), System Suitabllity.)

ode:
Detector: Conductlvit
Column: 3.9-mm x 15.0-cm; packing L55
Termperatures
Detector: 35°
Column: 30°
Flow rate: 1 mbl/min

Injection valume: S0 pL
System sultabliity
Samples: System suitability solution and Standard
solution
[NoTE—See Table 1 for the relatlve retention times,]
Sultabllity requilrements
Resolution: NLT 0.8 between desacetyl methacholine
and bethanechol chlaride, Systern suitability solution
Relatlve standard deviatlon: NMT 10.0% for
bethanechol chluride, Standard solution
Analysls
Samples: Standard solution and Sample solution
Caleulate the percentage of each Impurity in the por-
tlon of Bethanechol Chloride taken:

Result = (ry/rs) x (Cs/Cu) x (1/A » 100

fu = peak response of any Impurlty from the
Sample solution

rs = peak response of bethanechol chloride from
the Standard solution

Cs = concentration of USP Bethanechol Chloride RS
In the Standard solutlon (mg/mL)
Cy = concentration of Bethanechal Chiloride in the

Somple solution $mg/mL)
F = relative response factor gsee Table 1)
Acceptance criteria: See Table 1.

Tabla 1
Relatlve Relative Accaeptarica
Ratantlon Rasponse Criteria,
___Name Time Factor NMT (9%)
Desacetyl metha- '
chollnes 0.9 1.2 1.0
Bethanechol _ N
chlorida 1.0
Any Indlvidual un-
specified Impurity — 1.0 Q]
(Tetal impurites — = 1.2

& 2-Hydroxypropyltrimethyl ammeonlum chlorlde,
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SPECIFIC TESTS
s PH (791)
Sample solutlon: 10 mg/mL of Bethanechol Chlorlde In
water
Acceptance criteria: 5.5-6.5
o Loss oN DRYING (731)
Analysis: Dry at 105° for 2 h.
Acceptance criterla: NMT 1.0%

ADDITIONAL REQUIREMENTS
o PACKAGING AND STORAGE: Preserve [n tight contalners.
o USP REFERENCE STANDARDS (11)

USP Bethanechol Chlorlde RS

Bethanechol Chloride Injection

DEFINITION

Bethanechol Chloride Injection [s a sterlle solutian of
Bethanechol Chloride in Water for Injection. It contains
NLT 95.0% and NMT 105.0% of the labeled amount of
bethanechol chlorlde (C;H:7CINzOz),

IDENTIFICATION

» A. The retention time of the ma]crfeak of the Sample
salution corresponds to that of the Standard solution, as
obtained in the Assay.

» B, IDENTIFICATION TESTS—GENERAL, Chloride (191): Meets
the requirements

ASSAY
¢ PROCEDURE
Mobile phase: 20 mM methanesulfonic acid
Dlluent: 0.1 mg/mL of calclum chloride and 0.1 mg/mL
of magneslum chlorlde [n water
Sgstem sultabllity solutlon: 1 mg/mL of USP
ethanechol Chloride RS In solutfon prepared as fol-
Jows, Transfer a portlon of USP Bethanechol Chioride RS
to a suitable volumetric flask. Add 60% of the final vol-
ume of water, 8% of the flnal volume of Diluent, and
2% of the final volume of 0.1 N of sodium hydroxide.
Dllute with water to volume.
Standard solution: 1.0 rng/mL of USP Bethanechal
Chlorlde RS In water
Sample solution: Nominally 1.0 mg/mL of bethanechol
chlorlde frem a volume of (njectlon In water
Chromatographic system
(See Chromatography (621}, System Sultablllty.)
Mode: LC
Detector: Conductivity .
Column: 4-mm x 25-cm; packing L53
Flow rate: 1 ml/min
Injection volume: 50 ul.
System suitabllity
ample: System sultabllity solution
NoTE—See Table 1 for the relative retention times.]
ultability requirements
Resolutfon: NLT 2.0 between the calcium ion and
desacetyl methacholine
Tallln[g actor: NMT 4.5 for bethanechol chlaride
Relative standard deviation: NMT 2,0% for
bethanechol chloride
Analysls
Samples; Standard solutlon and Sample solution
Calculate the percentage of the labeled amount of
bethanechol Ch'Of‘[dE%C?HwC'NzOz) in each ml. of the
Injection taken:

Result = (ru/rs) x (Cs/Cy) x 100

ru = peak response from the Sample solution
rs = peak response from the Standard sclution
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Cs = concentration of USP Bethanecho! Chloride
in the Standard solution (rma/mL) :
Cu = nominal concentration of the Sample solutlo

(mwmQ
Acceptance criteria: 95.0%-105.0%
IMPURITIES

» ORGANIC IMPURITIES
Mabile phase, Diluent, System suitability solutiorn,
Standard solution, Sample solution, Chromato-
graphlc system, and System sultabmty: Proceed-
irected in the Assay. !
Analysls
Samples: Standard solutlon and Sample solution
Calculate the percentage of desacetyl methacholine
each mL of Injection taken: :

Result = (ru/rs) x (Cs/Cu) x 100

ry = peak response of desacetyl methachollne fro
the Sample solution

re = peak response of bethanecho! chloride from:
the Standard solution ‘

G = concentratlon of USP Bethanechol| Chloride
in the Standard solution m?/mL)

Cy = nomlinal concentration of bethanechol
chloride in the Sample solution (rmg/mL)

Acceptance criterla: See Table 1.

Table 1
Relative
Retention
_Name Time

Sodidm® 1.9 —
Magnastume 1.4 o
Galgiyrns 1.6 = i
Dasacetyl methachollnet 2.0 4,0, '%?V
Bethanechol ¢hlorlde 2.8 o

* |ncluded for Identfflcation purposes only.
b 2-Hydroxypropyltrmathyl ammoniurm chloride,

SPECIFIC TESTS

o BacTERIAL ENDOTOXINS TEST (85): NMT 25,0 USP Endg:
toxin Units/mg of bethanechol chloride

o PH (791):: 5.5-7.5

o OTHER REQUIREMENTS: [t meets the requlrements In /h] A
tions (1). : i

ADDITIONAL REQUIREMENTS

o PACKAGING AND STORAGE! Presetve [n single-dose cont
ers, preferably of Type | glass.

* USP REFEHEN(E STANDARDS (11)

USP Bethanechol Chloride RS

USP EndotoxIn RS

Bethanecho!l Chloride Oral Sclution

DEFINITION ,

Bethanecho! Chlorlde Oral Solutlon contalns NLT 90.0% i
NMT 110.0% of the labeled amount of bethanechal i
ride (C7H17C|N202P.

Prepare Bethanechol Chlorlde Oral Solutlon 5 mg/mL a
lows (see Pharmaceutical Cornpounding—Nonsterile Prej
ratlons {795)).

Bethanechol Chloride 500 g %
Vehicle for Oral Selution (regular or sugar- s‘;;w
free), NF, a sufficlent quantity to make 100 mk




