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ABSTRACT

A novel stability indicating RP-HPLC method was developed and vali-
dated for simultaneous determination of clidinium bromide and chlordiaz-
epoxidein pharmaceutical dosage form. Kromasil RP- C18 (250 mmx 4.6
mm, 5 um) column was used for separation of the components. A mobile
phase comprising of a mixture of methanol: acetonitrile: water in the ratio
40:50:10 (v/v) was degassed under ultrasonication before use. The flow
rate was maintained at 1.0 mL/min and the effluent was monitored at 228
nm. The retention times of clidinium bromide and chlordiazepoxide were
found to be 5.56 min and 3.19 min respectively. The method was validated
intermsof linearity, precision, accuracy, specificity, limit of detection, limit
of quantitation. Linearity wasfound to bein therange of 2.5-15 pug/mL for
clidinium bromide and 5-30 pg/mL for chlordiazepoxide respectively. The
method was successfully applied to separate and study the stability of the
drugs. The results indicated that the drugs are stable at the sunlight, per-
oxide, UV and aqueous condition and sensitive in alkali and acidic condi-
tionsthan others. The method was al so successfully applied for the analy-
sisof formulations in marketed samples.
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INTRODUCTION

Clidinium bromide is an anticholinergic drug used
toinhibit muscarinic acetylcholine receptors on smooth
muscles, secretory glands, and in the central nervous
system to relax smooth muscle and decrease biliary
tract secretions!!l. Chemically the drug is 3-[(2-
hydroxy-2,2-diphenylacetyl)oxy]-1-methyl-1-
azabicyclo[2.2.2] octan-1-ium bromide. It may help
symptomsof cramping and abdomina/stomach pain by
decreasing stomach acid, and slowing the intestines'?3.

Thesdeeffectswithdrugindudedrowsiness, dizziness,
nausea, constipation, and dry = mouth!!
Chlordiazepoxide is a sedative/hypnotic drug
and benzodiazepine used to treat anxiety and
acute alcohol withdrawl®7,

The drug has
amnediic, anticonvulsant, anxiolytic, hypnotic and skeletal
musclerelaxant properties® Chemically the drug is 7-
chloro-2-methylamino-5-phenyl-3H-1,4-
benzodiazepine-4-oxide. Side effects with the drug
includes clumsiness, confusion, dizziness, excessive
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Figurel: Chemical structureof Clidinium bromideChlor-
diazepoxide
daytimedrowsi ness, headache, lack of coordination,
lightheadedness, unsteadiness, unusua weakness.
Chlordiazepoxide hydrochloride and clidinium
bromide (Librax) combinesthe anti-anxiety action of
chlordiazepoxide and the antispasmodic effects of
clidinium. It also blocks the acid secretion of
the gastrointestinal tract and inhibits the action of nerves
that arevery activein certain diseases. Thecombination
used totreat peptic ulcersandirritable bowd syndrome.
It also may be useful in the management of
acutegastroenteritis. The combination of
chlordiazepoxide and clidinium bromide comesasa
capsuleto betaken by mouth. Very few HPLC methods
were reported®!Y to analyse chlordiazepoxide
hydrochloride and clidinium bromide in combined
dosageforms. But, no stability indicating method is
reported so far. Hence, the present work isaimed to
devel op aRP-HPL C method under forced degradation
conditions.

MATERIALSAND METHODS

| nstrumentation

Chromatographic separation was performed ona
PEAK chromatographic system equipped with LC-
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P7000 isocratic pump with variable wavelength
programmable UV detector UV 7000 and the output
signal was monitored and integrated by PEAK
chromatographic software version 1.06. Rheodyne
injector with 20ul fixed volume loop was used to inject
the sample. Teccomp UV-2301 double beam UV-
Visible spectrophotometer was used to carry out
spectral analysisand the datawasrecorded by Hitachi
software. Ultrasoni cator was used to sonicatethemobile
phaseand samples. Denver dectronic andyticd baance
(S1-234) was used for weighing the sample.

Chemicalsand solvents

The drug samples, clidinium bromide and
chlordiazepoxideworking standard was obtai ned as gift
sample from Nicholas Piramal India Limited,
Hyderabad. The pharmaceutical formulation was
procured from local market. Methanol, acetonitrile,
perchloric acid used were HPLC grade and were
purchased from Merck Specialties Private Limited,
Mumbai, India

Prepar ation of mobilephaseand stock solutions

Themobilephasecons ting of methanal, acetonitrile
and water were mixed in 40:50:10 ratio and pH of
mixturewasadjusted to 5.3. Thismixturewassonicated
for 20 minand filtered through 0.22 pm membrane filter
and used as mobile phase. Stock solutions were
prepared by weighing 10 mg each of clidinium bromide
and chlordiazepoxide. The weighed drugs were
transferred to two separate 100 ml volumetric flasks.
Volumeswere made up to the mark with methanol to
obtain asolution containing 1000 pg/ml of clidinium
bromide and chlordiazepoxide. The solutions were
further diluted with the same solvent to obtain final
concentrationsof 100 pug/ml of each drug. The HPLC
analysis was performed on reversed-phase high-
performance liquid chromatographic system with
Isocratic e ution mode using amohilephaseof methanol :
acetonitrile: water in 40:50:10 (v/v) ratiowith pH 5.3,
using Kromasil RP- C18 (250x4.6 mm, 5 um particle
size) with 1 ml/min flow rate at 228 nm using UV
detector.

Preparation of formulation solution

Twenty tablets of the formulation (LIBRAX-
clidinium bromide 2.5mg and chlordiazepoxide 5mg)
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were accurately weighed and crushed into afineand
uniform size powder. An amount of thetablet powder
equivaent to 10mgof clidinium bromidewasaccurately
weighted and quantitatively transferred into a 10ml
volumetric flask. Approximately 5Sml methanol were
added and the solution was sonicated for 15 min and
made up thevolumewith same sol vent and mixed. After
filtration, an amount of the solution wasdiluted with
mobile phase to a concentration of 10ug/ml. The
combined solution was used for the simultaneous
estimation of clidinium bromideand chlordiazepoxide
incombined fixed dosageform.

Method validation

The method of analysiswas validated as per the
recommendationsof ICH and USPfor the parameters
like accuracy, linearity, precision, detection limit,
quantitation limit and robustness and stability. The
accuracy of the method was determined by caculating
percentage recovery of clidinium bromide and
chlordiazepoxide. For both thedrugs, recovery studies
werecarried out by applying themethod to drug sample
to which known amount of clidinium bromide and
chlordiazepoxide corresponding to 50, 100 and 150%
of label claim had been added (standard addition
method). At eachleve of theamount, Sx determinations
were performed and the results obtained were
compared. Intraday and interday precision study of
clidinium bromideand chlordiazepoxidewascarried out
by estimating the corresponding responses 3timeson
the same day and on 3 different days for the
concentration of 50 pg/ml and 10 pg/ml of clidinium
bromideand chlordiazepoxide, respectively. Thelimit
of detection (LOD) and limit of quantitation (LOQ) were
cdculated usngthefollowingformulae: LOD=3.3(SD)/
SandLOQ= 10 (SD)/S, where SD=standard deviation
of response (peak areq) and S= average of thed ope of
the calibration curve. System suitability testsare an
integra part of chromatographic methodwhichareused
to verify reproducibility of thechromatographic system.
To ascertanitseffectiveness, certain system suitability
test parameterswere checked by repetitively injecting
the drug solution at the concentrationlevel 10 pg/ml
and 20 pg/ml for clidinium bromide and
chlordiazepoxide, respectively to check the
reproducibility of the system and theresultsare shown

—= Pyl Paper

in TABLE 2. For robustness evaluation of HPLC
method, afew parameterslikeflow rate, percentage of
methanol inthe mobile phase and pH of mobilephase
wereddiberately changed. Onefactor waschanged at
onetimeto estimate the effect. Each factor selected
waschanged at threelevels(-1, 0, +1) with respect to
optimized parameters. Robustness of the method was
doneat the concentration level 10 pg/ml and 20 pg/ml
for didinium bromideand chlordiazepoxiderespectively.

For ced degradation studies

To perform the forced degradation study, 50 mg
drugwassubjected to acidic, dkaline, oxidizing, therma
and photolytic conditions. For acidic degradation,the
drugwasexposedto 0.1 M HCI for 48 hand themixture
wasneutraized. For akaline degradation the drug was
treated with 0.1 M NaOH for 48 h and the mixture
was neutralized. For degradation under oxidizing
conditions, the drug was exposed for H,O, for 48 h.
For thermal degradation, the powdered drug was
exposed at 70° for 48 h. For photolytic degradation,
the powdered drug was exposed to sunlight for 48 h.
After completion of the trestmentsthe solutionswere
neutralized and diluted with solvent mixtureto furnish
30 pg/ml solutions. The purity of the drug peak obtained
from the stressed samplewas measured by UV detector
and compared the chromatogram of untreated drugsin
tablet solution. Theresultsindicated that thedrugsare
mostly stableat the sunlight, peroxide, UV and agueous

TABLE 2: Resultsof intraday and inter day precision

Clidinium bromide Chlordiazepoxide

(10ug/ml) (20pg/ml)

Intra day Interday Intra day Interday
215231 213823 422557 417336
210964 214424 421510 414749
214247 219405 421878 414124
213726 215092 427660 425121
219717 216576 427745 408717
211178 213156 417915 417943

1.49 1.05 0.90 1.29
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condition and sensitivein alkali and acidic conditions
than others.

RESULTSAND DISCUSSION

The mobile phase consisting of methanol:
acetonitrile: water in40:50:10 (v/v) withpH 5.3, a 1ml/
min flow rate was optimised which gave two sharp,
well-resolved peaks with minimum tailing factor for
clidinium bromideand chlordiazepoxide (Figure1). The
retention times for clidinium bromide and
chlordiazepoxide were 5.56 min and 3.19 min.
respectively. UV spectraof both clidinium bromideand
chlordiazepoxide showed that both drugs absorbed

specific, snceit was ableto separate other excipients
present in formul ation from thetwo drugs.

Highintra- and inter-day precisionsareshownin
TABLE 2. Intra- day precisonwasassessed by injection
of the standard solution of the drug at three
concentrationslevelssix timesduringaday. Thesame
was donefor inter- day precision test except that the
andys sof thesampleswasdoneevery day for Sx days.

Therobustnessof the present method was eva uated
intermsof pH of the mobile phase and wave length.
Theresultsaregivenin TABLE 3. Thedlight variations

TABLE 3: Resultsof Robustness

Clidinium bromide

Chlordiazepoxide

. . Condition
gppreciably at 228 nm, so thiswavel engthwaschoosen Area % Change  Area % Change
as detection wavelength. The calibration curve for
didiniumbromideand chlordiazepoxidewaswerefound ~ MP1 213828 088 419191 0.22
tobeli near over therangeof 2.5—15p'tg/1’n1 and _5-30ug MP 2 218239 115 424091 0.94
ml, respectively. Thedataof regression analysis of the
cadibrationcurvesisshownin TABLE 1. Theproposed  PH1 217709 0.90 427286 170
metho_d was wm@ul ly appli ed_to the d_eter_m_l nati on s 216667 0.42 422344 052
of clidinium bromide and chlordiazepoxideininther
combined dosageform. Theresultsfor thecombination WL 1 218449 125 423552 0.81
were comparable with the corresponding labelled WL 2 14041 0.69 428035 187
amounts. Thedevel oped method wasaso found to be
TABLE 4: Resultsof Recovery
Clidinium bromide Chlordiazepoxide
S. Target Spiked Total Amount % Target Spiked Total A}ch):gt %
No pg/ml pg/ml pg/ml found Recovery  pg/ml pg/ml pg/ml ng/ml Recover
1 5 25 75 7.47 99.62 10 5 15 15.17 101.13
2 5 25 7.5 7.63 101.83 10 5 15 15.28 101.93
3 5 25 7.5 7.31 97.48 10 5 15 15.08 100.53
4 5 5.0 10.0 9.86 98.65 10 10 20 20.33 101.69
5 5 5.0 10.0 9.85 98.58 10 10 20 20.09 100.48
6 5 5.0 10.0 9.87 98.70 10 10 20 20.16 100.84
7 5 75 125 12.81 102.52 10 15 25 25.06 100.25
8 5 75 125 12.60 100.86 10 15 25 25.23 100.94
9 5 75 125 12.86 102.89 10 15 25 24.77 99.10
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HPLC Report
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Figure3: Thermal

intheexamined factorshad no significant effect onthe
shape of thepeak. Theresultsindicated that themethod
ismoresengtiveto changesinthe pH, wavelength and
the changein contentsof mobile phasethan to changes
in the other factors. The standard parameters of the
method are: mixture of methanol: acetonitrile: water in
40:50:10 (v/v) and pH 5.3 asamobile phase, injection
volume 20 pul, column temperature 40°C, detection
waved ength 228 nmand flow rate 1.0 ml/min. Recovery
studiesto check the degree of accuracy of the method
were performed in triplicate by standard addition
method at 50%, 100% and 150% (standard addition
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Figure5: Sunlight

method). Known amountsof standard didiniumbromide
and chlordiazepoxide was added to pre-analyzed
samples and were subjected to the proposed HPLC
method. Results of recovery studies are shown in
TABLEA4.

It was found that there is no degradation and
changesin the unstressed sample and comparatively
very lesschangesinthe stressed samplesexcept acidic
and akali conditions. Theredifferent degrading peaks
wereobserved inacidicand akai conditionscompared
with other forced degradation studies. Themethod is
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Figure7: Aqeous

capabl eto separate degraded compounds and useful
to study the stability characters of both drugs. The
chromatograms of the degradation studies were
presented inthe Figures 2-8.
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Figure8: Basic

CONCLUSION

In the proposed study, stability-indicating HPLC
method was developed for the simultaneous
determinationof didiniumbromideand chlordiazepoxide
and vaidated asper ICH guiddines. Statigticd andysis
proved that method was accurate, precise, and
repeatable. The devel oped method was found to be
smple, sengtiveand sdectivefor analysisof clidinium
bromideand chlordiazepoxidein combination without
any interferencefrom the excipients. The method was
successfully used for determination of drugs in a
pharmeaceutica formulation. Assay resultsfor combined
dosageform using proposed method showed 99.78%
of clidinium bromideand 98.6 % of chlordiazepoxide.
Theresultsindicated the suitability of the method to
study gtahility of didinium bromideand chlordiazepoxide
under variousforced degradation conditionsviz. acid,
base, dry heet, photolytic,neutral and UV degradation.
It can be concluded that the method separatesthe drugs
from their degradation productsand it can beemployed
for anaysisof stability samplesof clidinium bromide
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and chlordiazepoxide. However characterization of
degradation productswasnot carried out.
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