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ABSTRACT

A simple, precise and accurate RP-HPLC method weasldped and validated for rapid assay of Chlordzxide

in tablet dosage form. Isocratic elution at a floate of 1mL/min was employed on a symmetry Chrdnis
(250x4.6mm, 5um in particle size) column at ambtentperature. The mobile phase consisted of Methano
Acetonitrile: 0.1%0PA in 50:40:10 v/v, (pH 4.7).eTblV detection wavelength was 217 nm and 20pL sama
injected. The retention time for Chlordiazepoxidesv8.58 min. The percentage RSD for precision amdiracy of
the method was found to be less than 2%. The methsdvalidated as per the ICH guidelines. The ni:tivas
successfully applied for routine analysis of Chlamgpoxide in tablet dosage form and bulk drug.
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INTRODUCTION

Chlordiazepoxide (initially called methaminodiazgjute) was the first benzodiazepine to be synthdsiiz¢he mid-
1950s [1-3]. Chlordiazepoxide is used to treat eftyxand acute alcohol withdrawal. It is also useddiieve fear
and anxiety before surgery. The discovery of chimelpoxide was by pure chance[4]. Chlordiazepozia other
benzodiazepines were initially accepted with widead public approval but were followed with widesgut public
disapproval and recommendations for more restacthedical guidelines for its use [5]. The drug hamestic,
anxiolytic, hypnotic and skeletal muscle relaxamgrties [6].
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Figure 1: Structure of Chlordiazepoxide

Systematic (IUPAC) name . 7-chloro-2-methylamBirphenyl-3H-1,4-benzodiazepine-4-oxide
Formula : H1.CINO

Mol. mass : 299.75 g/mol

Routes . Oral, intramuscular

288
www.scholarsresearchlibrary.com



Chintala Rambabuet al Der Pharma Chemica, 2013, 5 (6):288-293

Chlordiazepoxide is a sedative/hypnotic drug antzbdiazepine which act on the brain and nervesr@emervous
system) to produce a calming effect. It works bhacing the effects of a certain natural chemioathie body
(GABA). Main uses of Chlordiazepoxide includes Myeshia gravis, Acute intoxication with alcohol, oatics, or
other psychoactive substances, Ataxia, Severe lypibation, Acute narrow-angle glaucoma, Severeerliv
deficiencies (hepatitis and liver cirrhosis decesalimination by a factor of 2), Severe sleep aphgaersensitivity
or allergy to any drug in the benzodiazepine class.

Many people using this medication do not have sariside effects. Drowsiness, ataxia and confusae Hbeen
reported in some patients particularly the eldenyd debilitated. Blood dyscrasias (including aglacytosis),
jaundice and hepatic dysfunction have occasioriadign reported during therapy [7,8]. When Chlordiazéle
treatment is protracted, periodic blood counts lare function tests are advisable. But serioug sffects occur are
mental/mood changes, slurred speech, clumsinemshlér walking, decreased/increased interest in gexjor,
uncontrollable movements, facial or muscle twitchitrouble urinating, sleep disturbances. Drowsindgziness,
nausea, constipation, blurred vision, or headachg otcur. Very few methods of determinations likeL€
[9,10,11], HPTLC [12] and Spectroscopy [13] and sodar reportedMost of them are methods of determination of
the drug simultaneously with other CNS drugs likenitkyptyline,[14],Mebeverine Hydrochloride,Carvedliland
Hydrochlorothiazide [15].

MATERIALS AND METHODS

Materials
Working standard of Chlordiazepoxide was obtaineanfwell reputed research laboratories. HPLC gnadter,
Methanol and OPA were purchased from E. Merck (Mainindia).

Apparatus

A Series HPLC system, PEAK LC 7000 isocratic HPLIEhWwEAK 7000 delivery system was used with Rhewmdy
manual sample injector (with switch 77251), Analgti column Chromosil C18 (250x4.6mm) and the etettr
balance-DENVER (S1234). Manual Rheodyne injectothvd 20uL loop was used for the injection of sample.
PEAK LC software was used. UV 2301 Spectrophotometes used to determine the wavelength of maximum
absorbance.

Determination of wavelength of maximum absorbance
The standard solutions of Chlordiazepoxide wereased in the range of 200 - 400 nm against mobilesplas a
blank. Chlordiazepoxide showed maximum absorbah2é &m and hence selected for determination oflthg.

Chromatographic equipment and conditions

To develop a High Pressure Liquid Chromatographéthed for quantitative estimation of CHLORDIAZEP (&

an isocratic PEAK HPLC instrument with Zodiac Ci8umnn (250 mm x 4.6 mm, ) was used. The instrument is
equipped with a LC 20AT pump for solvent delivenydavariable wavelength programmable LC — 7000 UV-
detector. A 2QL Rheodyne inject port was used for injecting tlenples. Data was analyzed by using PEAK
software.

The mobile phase consisted of Methanol:AcetoniBilE%OPA 50:40:10v/vpH 4.7). Injections were carried out
using a 2QuL loop at room temperature (20 + 2 °C) and the flate was 1 mL/min. Detection was performed at
217nm with 10 min runtime.

Standard and sample solutions
A 10 mg amount of Chlordiazepoxide reference sulcgtavas accurately weighed and dissolved in 10 rohile
phase in a 10 mL volumetric flask to obtain 100éngmncentrated solution. Required concentrations weepared
by serial dilution of this solution.

A composite of 20 Chlordiazepoxide (Ebrium-10mdjlesés was prepared by grinding them to a fine, arnif size
powder. 10 mg of Chlordiazepoxide was accurateligked and quantitatively transferred into a 100voilmetric
flask. Approximately 25 mL mobile phase was added #he solution was sonicated for 15 min. The flask filled
to volume with mobile phase, and mixed. After étton, an amount of the solution was diluted witbbite phase
to a concentration of 140ppm.

Method validation
Method validation was performed following ICH sgamitions for specificity, range of linearity, acegy,
precision and robustness.
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RESULTS AND DISCUSSION

System Suitability

Having optimized the efficiency of a chromatograpbéparation, the quality of the chromatograph masitored
by applying the following system suitability testapacity factor, tailing factor and theoreticadtpk. The system
suitability method acceptance criteria set in eaaidation run were: capacity factor >2.0, tailifagtor< 2.0 and
theoretical plates >2500. In all cases, the retaitandard deviation (R.S.D) for the analytic pasta for two
consecutive injections was < 2.0%. A chromatograbteioed from reference substance solution is pteden
System suitability parameters were shown in Tabtdndard chromatogram was given in Figure.2

Table.1 System suitability parameters of Chlordiaepoxide

API Concentration 140ppm
Mobile Phase Methanol:Acetonitrile:0.1% OPA
50:40:10 (v/v)
Wavelength 217nm
Column GsColumn
pH 4.7
Concentration 140ppm
Retention Time 3.58min
Run Time 10 min
Area 377118
Th. Plates 2844
Tailing Factor 1.44
Pump Pressure 11.7 MPa
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ID Name Retain. T Height Area Conc Tail.Factor Theo.Plate
Chlordiazipoxide Standard3.582 30035 377118.0 100.000 1.44 2844
Sum: 30035 377118.0  100.0000

Figure 2: Standard chromatogram of Chlordiazepoxide

Range of linearity

Standard curves were constructed daily, for thoresecutive days, using seven standard concentsatioa range
of 20, 40, 60, 80, 100, 120, 140, 160, 180 and @A0for Chlordiazepoxide. The linearity of peak aresponses
versus concentrations was demonstrated by lineat kguare regression analysis. The linear regresgjuation
was

y = 2444.05+ 2616x (r= 0.999). Linearity values sinewn in Table 2.
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Table.2: Linearity results of Chlordiazepoxide

Precision

S.No | Concentration (ppm) Area
1 20 48336
2 40 102878
3 60 158868
4 80 206547
5 100 257365
6 120 292802
7 140 377118
8 160 413764
9 180 472454
10 200 520716
Slope 2616.12
Intercept 244405
CC 0.99904
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Figure 3: Calibration curve of Chlordiazepoxide

To study precision, six replicate standard soligiohChlordiazepoxide (140ppm) were prepared aadlyaed using
the proposed method. The percent relative stardkarition (% RSD) for peak responses was calculabeidit was
found to be well within the acceptance criterianof more than 2.0%. Results of system precisiodissuare shown
in Table.3 and Table.4.

Table 3: Intraday Precision Results for Chlordiazepxide

Sample (ug/ml)

Area

377118

372596

370177

372719

375463

374530

0o(g|b|w|IN|F

RSD

0.65

Table 4: Inter day Precision results of Chlordiazepxide

Sample (ug/ml)

Area

381610

373849

385491

384265

385870

372908

oW [IN|F

1.5
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Limit of Detection and Limit of Quantification:
To determine the Limit of Detection (LOD) ,the sdenwas dissolved by using Mobile phase and injeated peak

was disappeared. After 2ppm dilution Peak was leatrty observed, based on which 2ppm is considasedimit
of Detection and Limit of Quantification is founa be 7 ppm.

Table.5: LOD and LOQ results of Chlordiazepoxide

Parameter Measured Value
Limit of Quantification 7ppm
Limit of Detection 2ppm

Robustnes
Typical variations in liquid chromatography condits were used to evaluate the robustness of tlasy assthod.

The robustness study was performed by slight mmatifin in flow rate of the mobile phase, compositaf the
mobile phase and wavelength of the detector. Cldreghoxide at standard concentration was analymnddruhese
changed experimental conditions. It was observed tiirere were no marked changes in chromatogramighw
demonstrated that the developed method was roloustaiure. The robustness acceptance criteria s¢hen
validation were the same established on systeralslify test describe above and the results weosvatin table 6.

Ruggedness:

Ruggedness was performed by using six replicatctiigns of standard and sample solutions of conatomns
which were prepared and analyzed by different atady three different days over a period of a wéalggedness

Table.6: Robustness results of Chlordiazepoxide

S.NO Parameter Change Area | % of Changeg
1 Standard | @ ...l 377118 ...
. Methanol:ACN:0.1%O0PA
o | Mobile Phase 55:35:10 374994 0.56
45:45:10 379825 0.71
46 378909 0.47
3 | pH 48 377202 0.02
221nm 373488 0.96
4 | Wavelength 211nm 373995 0.82

is expressed in terms of percentage relative stdrkviation.

Recovery

Sample

CHLORDIAZEPOXIDE

Concentration(in ppm

140

Injection No.

Area

371314

373992

373109

379000

375016

379355

R

0Noa|_|wW|IN|F

D

0.86

Table 8: Recovery results of Chlordiazepoxide

Level | Target Conc. (ppm) Spl}(pert)j”t]:)onc. Fln(?)lp(r:no)nc. Og:t(;ri]r?é d % of Recovery
50% 40 20 60 58.9 98.2
40 20 60 59.2 98.6
40 20 60 59.1 98.6
100% 40 40 80 79.1 98.9
40 40 80 79.7 99.6
40 40 80 81.3 101.6
150% 40 60 100 99.2 99.2
40 60 100 99.6 99.6
40 60 100 98.2 98.2

The accuracy of the method was determined by stdratddition method. A known amount of standard dwuag
added to the fixed amount of pre-analyzed tablettism. Percent recovery was calculated by compgtite area
before and after the addition of the standard dRerovery test was performed at 3 different corredinns i.e.
60ppm, 80ppm, 100ppm. The percent recovery waslleadrl and results are presented in Table 8. Setisfy
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recoveries ranging from 98.7 to 101.6 were obtaibgdhe proposed method. This indicates that thopgsed
method was accurate. Results are given in table 8.

Formulation Analysis:

For assay 20 tablets of Chlordiazepoxide (Ebriumd) were weighed and calculated the average weight.
Accurately weighed and transferred the sample edpi¥ to 10mg of Chlordiazepoxide into a 10mL voétric
flask. Added diluent and sonicated to dissolveoinpletely and made the volume up to the mark withedts,
made homogeneous and filtered through dSilter. Further pippetted 1.4mL of the above &tgolution into a
10mL volumetric flask and diluted up to mark withuénts and finally 140ppm was prepared and filletterough
0.45um filter. An aliquot of this solution was injectadto HPLC system. Peak area of Chlordiazepoxide was
measured for the determination and the findingewweesented in Table 9.

Table 9: Formulation analysis

Formulation Brand name Concentration  Amount found As$ay
Chlordiazepoxide| Ebrium (10mg) 140ppm 138.75* 99.11
*mean of five determinations

CONCLUSION

The proposed method for the assay of Chlordiazejgoxn capsules is very simple and rapid. It shoodd
emphasized that it is isocratic and the mobile phd@es not contain any buffer. The method was atdil for
specificity, linearity, precision, accuracy and wetness. The method could effectively separatedthg from its
products. Thus the method can be used for anaf€iflordiazepoxide in formulations.
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