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ABSTRACT

A simple, fast and precise reversed phase high performance liquid chro-
matographic method is developed for the simultaneous determination of
clotrimazole and tinidazole using metronidazole as an internal standard.
Chromatographic separation of the two drugs was performed on a inertsil
C,; column (250mmx4.6 mm, Spm) as stationary phase with amobile phase
comprising of 0.1% ortho phosphoric acid: acetonitrile (50:50 v/v), at aflow
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rate of 0.7mL min?*and UV detection at 215nm. The proposed method was
validated for linearity, accuracy, precision and limit of quantitation. Linear-
ity, accuracy and precision were found to be acceptable over the ranges of
100-300pg mL for clotrimazole, 250-750pg mL for tinidazole. It can be
conveniently adopted for routine quality control analysis.
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INTRODUCTION

Clotrimazol e (1-[ (2-chlorophenyl)-diphenyl-me-
thyl]) imidazoleisan anti fungal medication used for
treating fungal infections of both humansand animals
suchasvagind yesst infectionsand ringworm. Tinidazole
(1-(2-ethylsulfonylethyl)-2-methyl-5-nitro-imidazole) is
adrug havingantimicrobial actionand hepstofightin-
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Clotrimazole(C_H,CIN,)
Figure1: Sructuresof clotrimazoleand tinidazole

fectionsin body. It isalso used for treating certainin-
testind infections, liver infectionsand sexually transmit-
ted diseases. The structures of thesetwo drugs are
showninfigure 1. Onesuch combination contains200mg
of clotrimazole and 500mg of tinidazole. It iswidely
used as broad spectrum anti-fungal. Theliteraturere-
vealed no method was availablefor s multaneousde-
termination of thesetwo drugsin such pharmaceutica
preparationsby HPLC. Therefore an HPLC method
was devel oped for determination of clotrimazoleand
tinidazole from their combined dosage form“%. The
method described issimple, fast, preciseand accurate
for simultaneous determination of clotrimazole and
tinidazolefrom pharmaceutica preparation.

Chemicalsand reagents
Standardswere supplied from J.B. Chemicalsand
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pharmaceutica Ltd., Mumba, India Vagi tabletsmanu-
factured by Rekvinapharma, Indiawas procured from
themarket. Acetonitrileand orthophosphoric acid were
from Qualigens. Doubleditilled water was employed
throughout thework. All dilutionswereperformedin
gandard volumetricflasks.

EXPERIMENTAL

To develop asuitable LC method for theanalysis
of Clotrimazoleand Tinidazoleintheir combined dos-
ageform, different mobile phasesweretried. Thecrite-
riaemployed for selecting the mobile phase for the
analysesof thedrugswere cost involve, timerequired
for theanaysis, better separation of drugs. Chromato-
graphic separation was preformed with Agilent 1100
seriesHigh performanceliquid chromatography having
HPL Cisocratic pump, equipped with auto sampler and
aUV-Visblevariablewave ength detector. Chromato-
gramsand datawererecorded by meansof chemstation
software. AnInertsil C ; column (250mmx4.6 mm, 5
um particle) wasused for theandysis. Themobilephase
comprising of 0.1% ortho phosphoric acid: acetonitrile
intheratio (50:50) v/v. Thesystem wasrun at aflow
rateof 0.7mL min’, 10ul of samplewasinjectedinthe
chromatographic system and detection wavelengthwas
St at 215nmfor S multaneous determination of thetwo
drugs. A typica HPLC chromatogram for smultaneous
determination of clotrimazoleand tinidazolefrom phar-
maceutica formulationisshowninfigure3andfigure4.

Preparation of stock and working dtandard
dolutions

The stock solution of clotrimazole (1000ug mL™2)
was prepared by dissolving 49.75 mg of clotrimazole
(99.8 %) inmobile phasein astandard 50mL volumet-
ricflask (solutionA). The stock solution of tinidazole
(1000ug mLt) was prepared by dissolving 49.80 mg
of tinidazole (99.9 %) in mobile phasein astandard
50mL volumetric flask (solution B). Internal standard
(Metronidazol€) stock solution (1000ug mL™) waspre-
pared by dissolving 49.80 mg of metronidazolein mo-
bile phasein a50mL standard volumetric flask.

Samplepreparation
Twenty tablets were weighed and their average
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Figure3: Chromatogram of clotrimazoleand tinidazole
with metronidazole (asan inter nal standard) in standard
preparation
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Figure4: Chromatogram of clotrimazoleand tinidazole
with mmetronidazole (asaninternal standard) in sample
preparation

weight wascalculated. Thetabletswerecrushedintoa
homogeneous powder and aquantity equivadent to one
tablet (1000 mg) wastransferred ina100mL volumet-
ricflask, dissolvedin mobilephase, andfiltered through
Whatman no. 41 filter paper. Thefiltrate (1mL) was
quantitatively transferred to a10mL volumetric flask,
1mL of interna standard solution wasaddedtoit, and
solution wasdiluted up to themark with mobile phase.

RESULTSAND DISCUSSION

System suitability

System suitability testsare used to verify that the
reproducibility of the equipment isadequate for the
analysistobecarried out. System suitability testswere
performed as per the USP 30 to confirm the suitability
and reproducibility of thesystem. Thetest wascarried
out by injecting 10uL standard solutionsof clotrimazole
and tinidazole of strengths 200ug mL-* and 500ug
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TABLE 1: Result of system suitability
M etronidazole

Parameters Clotrimazole (19 Tinidazole

Resolution 6.5 531
Tailing factor 1.34 1.36 1.29

Theoretical - 5)g 5341 5930

plates
TABLE 2: Results of linearity
Slope  Intercept Correlation

Analyte (mean)  (mean) coefficient (r?) (n=7)
Clotrimazole 0.0076 0.147 0.9993

Tinidazole  0.0014 -0.010 0.9999

TABLE 3: Results of assay experiment

Clotrimazole Tinidazole
Drug found in
mg/tablet (mean) 198.31 495.66
Mean % 99.15 99.13
RSD 0.54 0.56

TABLE 4: Accuracy of the method
Initial Conc. Total Conc. RSD

Recovery

Analyte  conc. added conc. found (%) (%)
(mg) (mg) (mg) (mg) n=3

200 O 200 19845 0.06 99.23

Clotrimazole 200 20 220 219.86 0.04 99.94

200 40 240 240.11 0.02 100.04

200 60 260 259.46 0.14 99.79

500 O 500 449.17 0.01 99.83

Tinidazole 500 50 550 549.48 0.02 99.91

500 100 600 600.65 0.09 100.11

500 150 650 650.19 0.03 100.03

mL* repectively us ngmetronidazoleasaninterna stan-
dard. Thiswasrepeated fivetimes. TheRSD vaues of
clotrimazoleandtinidazolewere 0.38 and 0.28 respec-
tively. TheRSD valueswerefound to be satisfactory
and meeting the requirements of USP 30 (RSD less
than 2.0 %). Theoretical plates, resolution, tailing fac-
tor weredetermined and are presentedin TABLE 1.
Linearity

Linearity wasevd uated by anadysisof working stan-
dard solutionsof clotrimazole and tinidazole of seven
different concentrations??. Therangeof linearity was
from 100-300 ug mL* for clotrimazoleand 250-750ug
mL-*for tinidazole. The peak arearatio and concentra:
tion of each drug was subjected toregression anaysis
to calcul ate the calibration equations and correl ation
coefficients. Theregression dataobtained for thetwo
pharmaceuticasarerepresented in TABLE 2. There-
sult showsthat with-in the concentration range men-
tioned above, there was an excellent correl ation be-
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tween peak arearatio and concentration of each drug.
Limit of detection and limitsof quantitation

Thelimit of detection (LOD) andlimit of quantitation
(LOQ) wereestablished at signal-to-noiseratioof 3:1
and 10:1 respectively?®, The LOD and LOQ of
clotrimazoleand tinidazolewere experimentd ly deter-
mined by six injections of each drug. The LOD of
clotrimazol e and tinidazole were found to be 0.2ug
mL* and 0.4ug mL* respectively. The LOQ of
clotrimazol e and tinidazole were found to be 0.7ug
mL-tand 1.0ug mL respectively.

Precision

Repeatability was studied by carrying out system
precision. System precision wasdetermined fromre-
sultsfor six replicateinjections of themixed standard
solutions?. Therdativestandard deviationswereless
than 2% for thetwo drugs. Method precision wasde-
termined from resultsfrom ten independent determina:
tionsat 100% of thetest concentrationsof clotrimazole
and tinidazoleintheproduct. TheRSD were 0.54 and
0.56 respectively. Refer TABLE 3.

Accuracy

To study accuracy of the method, recovery experi-
ment wascarried out by applying the standard addition
method. A known quantity of each drug substance cor-
responding to 100%, 110%, 120% and 130% of the
label claim of each drug was added, to determine if
therearepoditiveor negativeinterferencesfromexcipi-
ents present in theformul ation'®- Each set of addition
wasrepeated threetimes. The accuracy was expressed
asthe percentage of analytesrecovered by the assay.
TABLE 4 ligstherecoveriesof thedrugsfrom aseries
of spiked concentrations. The results indicate the
method ishighly accuratefor s multaneous determina
tion of thethreedrugs.

DISCUSSIONAND CONCLUSION

Several mobile phases such as water-methanaol,
water-methanol-acetonitrilein different ratiosweretried
but good resol ution between Clotrimazole, M etronida
zoleand Tinidazolewasobserved usingthemobilephase
mentioned in chromatographic conditions. Themethod
after being completely validated showed satisfactory
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datafor al the method validation parameters. The
method was found to be specific. Thelow values of
%RSD for M ethod precision suggested that themethod
is precise. Linearity evaluated for the analyte peak
showed agood linear response over awiderange of
concentration. Thelinearity, precision, accuracy of the
method provesthat the method is specific, accurate,
easily reproducible and can be used for smultaneous
determination of clotrimazoleand tinidazolefrom phar-
maceutica preparations.
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