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ABSTRACT

A new spectroscopic method for the simultaneous and separate estimation
of Tinidazole and Clotrimazole in the binary tablet formulations has been
described. The method is based on the estimation of the one drug in pres-
ence of another drug by absorbance difference method. The Tinidazole and
Clotrimazol e solutions were scanned over the range 200 to 315 nm. In this
method, two wavelengths 240 nm and 285 nm were selected for Tinidazole.
At these wavelengths the absorbance is almost zero and in case of
Clotrimazole there should be considerable absorbance difference. Similarly,
the two wavel engths 200 nm and 235 nm were sel ected for Clotrimazole; at
these two-wavelengths difference is almost zero and there should be con-
siderable absorbance differencein case of Tinidazole. Inthe Tinidazole and
Clotrimazole solution the absorbance values of four wavelengths
240,285,200 and 235 nmwere measured. The amount of Clotrimazoleisdi-
rectly proportional to the absorbance difference 200 and 235 nm. Similarly,
the amount of Tinidazoleis directly proportional to the absorbance differ-
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ence between 240 and 285 nm.

INTRODUCTION

The combination formulations of Tinidazoleand
Clotrimazole have been in the market for their using
anaerobicinfections. Literaturedescribesvariousmeth-
odsfor theandyssof Tinidazol€*3 and Clotrimazol €411
asindividud drug products. Only onespectrophotometric
method for simultaneousanaysisfor Tinidazole and
Clotrimazol e hasbeen sited. No method for s multa-
neousanaysisof Tinidazoleand Clotrimazolein binary
tablet formulation has been reported by absorbance dif-
ference method. Theaim of the present work isto de-
velop simple, rapid, precise, and reproduci bleand eco-
nomic method for simultaneousandysis of thebinary
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drug formulations by using absorbance difference
method with out any interferencefrom the other.

EXPERIMENTAL

A Spectronics-1001 plus spectrophotometer with
10mm quartz cellswas used for absorbance values of
thedrug solution. All the chemicals used were of ana-
lytical grade. AR grade methanol was used as solvent.

Prepar ation of standard solutions

Pure Tinidazole (50mg) wasdissolved inthe 50mL
methanol. Further, one mL of the stock solution was
further diluted to 50 mL with methanol to get working
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concentration of 20 pg/mL.

Pure Clotrimazole (50mg) was dissolved in the
50mL methanol. Further, OnemL of the stock solution
wasfurther diluted to 50 mL with methanol to get work-
ing concentration of 20pg/mL.

Prepar ation of mixed solution

Two solutions, first contained 20pg/mL of Tinidazole
andthesecond contain 20ug/mL Clotrimazole were used
asmixed solution. Four mixed standard solutionswere
made by taking 4, 3, 2and 1 mL of Tinidazolesolution
inaseriesof test tubesand Clotrimazol e stock solution
was also added t seriesof test tubesto keep total vol-
ume5mL (TABLE1).

TABLE 1: Concentration of thetwo componentsin thefour
mixed sandards

Standard Volume  Amount  Volume —Amount
No of TZ of TZ of CZ of CZ
(ML)  (ug/mL) (mL)  (ug/mL)
1 4 80 1 20
2 3 60 2 40
3 2 40 3 60
4 1 20 4 80

TZ=Tinidazole CZ=Clotrimazole
Calibration curvesof tinidazoleand clotrimazole

Variousaiquots(5, 6, 7and 8 mL) of Tinidazole
solutionweretransferred into seriesof 10mL standard
flasksand thevolumein each flask isadjusted to 10 mL
with methanol. The absorbance of these solutionswas
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Figurel: Overlain spectrum of tinidazole. Absor bance spec-

tra obtained form different concentrations (ug/mL) of

tinidazole solutions.
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scanned over therange 200 to 315 nm. Overlain spec-
trum of Tinidazolewas showedintheFigure 1.

Again various aiquots (5, 6, 7 and 8mL) of
Clotrimazole solution weretransferred into seriesof 10
mL volumetric flask and thevolumein each flask was
adjusted to 10 mL with methanol. These solutionswere
scanned over therange 200 to 315 nm. Overlain spec-
trum of ClotrimazoleisshownintheFigure2.
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Figure2: Overlain spectrum of clotrimazole. Absorbance
spectra obtained for m different concentr ations (ug/mL) of
clotrimazolesolutions.

Two wavelengths 240 and 285 nm were sel ected
for Tinidazole At thesetwo wavel engthsthe absorbance
valuesareamost zero and in case of Clotrimazole at
the samewave ength 240 and 285 nm have maximum
absorbancedifference. A calibration curvewasdrawn
between the absorbance difference values of
Clotrimazoleand theamount of Clotrimazolein pug/mL.
Theamount of Clotrimazole present inthe samplewas
estimated from the calibration curve. Similarly, two
wavelengths 200 and 235 nm was selected for
Clotrimazole; at thesetwo wavel engthsthe absorbance
differencewasamost zero and in case of Tinidazole,
maximum absorbance differencevalueswerea same
wavelength 200 and 235 nm. A calibration curve was
drawn between the absorbance difference val ues of
Tinidazoleand theamount of Tinidazolein ug/mL. The
amount Tinidazol e present in the samplewas estimated
fromthecalibration curve.

Various aliquots of mixture of Tinidazole and
Clotrimazolesolutionindifferent proportionweretrans-
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ferred into aseries of test tubesand thevolumein each
test tube was made 5 mL with methanol . The absor-
bance valueswere measured at two wavel engths 200
nm and 235 nm for estimation of Tinidazole and two
wavelength 240 nm and 285 nm for estimation of
Clotrimazole. A calibration graph was drawn between
the absorbance differencevaues of Clotrimazoleand
amount of Clotrimazolepresentin ug/mL. A linear curve
in each casewas obtained. Thelinear curve obtained
indicatesthat it obeys beerslaw and suitability of this
method for the simultaneous determination of thetwo
drugsinadmixture.

Estimation of tinidazoleand clotrimazolein phar-
maceutical formulation

Tabletswereweighed and powdered. 50mg of the
tablets containing the two drugs Trinidazole and
Clotrimazoleweretaken in 50 mL standard flask and
dissolvedin 30 mL methanal by vigoroudy shakingand
thevolumewasmadeup to themark. The solutionwas
then filtered through whatmann filter paper no41 and
the solution wasdiluted to get afinal concentration of
20ug/mL of Tinidazole and 20pg/mL of Clotrimazole
.The sample solution were measured at 200 and 235
nmfor Tinidazoleand 240 and 285 nmfor Clotrimazole
inaspectronics-1001 plus spectrophotometer. There-
sultsarerepresentedinthe TABLE 2.

Validation of themethod

The method was validated in termsof linearity,
accuracy, precision, specificity and reproducibility of
the sample applications. Thelinearity of the method
wasinvestigated by serially diluting the stock solu-
tionsof Tinidazole (20ug/mL) and Clotrimazole (20pg/
mL) and measured the absorbance values at 200 and
235 nm for Tinidazole and at 240 and 285 nm for
Clotrimazolein aspectronics-1001 plus spectropho-
tometer. Calibration curveswere constructed by plot-
ting the absorbance difference values against the
amount of drugin pg/mlL.

Satistical analysis

A ddidtica andysswasperformedinthesaticaly
significant variablesusing the statistica software. The
following parameterswere determined: coefficient of
variation, standard deviation and student t-test.

—— Fyll Peper
Recovery experiment

To ensurethe accuracy and reproducibility of the
results obtai ned recovery experimentswere preformed
by adding aknown amount of standard drug to previ-
oudy andyzed pharmaceuticd preparation. Theresults
arerecordedinTABLE 2.

TABLE 2: Egimation of tinidazoleand clotrimazolein phar-
maceutical preparations

o cam Aoy
Sample  (mg/tab) (mg)** method*
TZ Cz TZ Ccz TZ Cz
Tablet1 250 8 249.98 8.04 99.99 100.50
Tablet2 250 8 249.86 8.02 99.94 100.25

TZ=Tinidazole CZ=Clotrimazole

* Aver age five determinations

** Determination of tinidazole and Clotrimazole in combined
dosage form pharmaceutical preparations by proposed method.

RESULTSAND DISCUSSION

The present study was carried out to develop a
simple, rapid, sensitive, precise, reproducibleand ac-
curate spectrophotometric method for the estimation
of simultaneous determination of Tinidazole and
Clotrimazolein pharmaceutica dosageforms. Thepro-
posed absorbance difference method wassimple, less
time consuming, low cost and found to be one of the
best versatileana ytical technique empl oyed for routine
analysis purposeslike assay and pharmaceutical for-
mulation. No method for thesimultaneousanalysis of
Tinidazoleand Clotrimazolein binary tablet formula-
tionshasbeenreported inliterature by absorbance dif-
ference method .The content of Tinidazole and
Clotrimazolein two different tablet dosageformsis
showninTABLE 2. Theabsorbance of variousaliquots
of themixtureof Tinidazole and Clotrimazol e solutions
was measured at two wavel engths 200 and 235 nm for
Tinidazole and 240 and 285 nm for Clotrimazole. A
calibration curve was drawn between the absorbance
difference of Trinidazoleand the amount of Tinidazole
inug/mL. The amount of Tinidazole present in the sample
was computed fromthecdibration curve. Similarly, for
theestimation of Clotrimazole, acalibration curvewas
plotted between the absorbance difference values of
Clotrimazoleagaingt theamount of Clotrimazolein ug/
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mL. Theamount of Clotrimazoleinthesamplewases-
timated fromthecalibration curve.

Theresultsobtained by the proposed method are
ingood agreementswith thelabel claim of thetablets.
Theadditive and excipientsusually present in thetab-
lets do not interfere. Asacheck on accuracy of the
method, recovery experiments were performed and
percent recovery valuesalso tabulated (TABLE 2).
The statistical analysiswas studied by the proposed
method. Thevauesof standard deviation and coeffi-
cient of variation were satisfactory low, indicating the
accuracy and the reproducibility of the method. Stu-
dent t-test showsthat the calculated‘t’ values are less
than thetheoretical value 2.78 with 2 degree of free-
domat 5% levd of significance, includingthat thereis
no significant difference between the proposed and
officia values(TABLE 3).

TABLE 3: Satical analysisof estimation of clortimazole
andtinidazole

a

SD. cV tcal

Sample

TZ Cz Tz CzZz Tz CZ
Tablet1l 0.3847 0.2236 0.076 0.118 0.172 1.000

Tablet2 0.3420 0.2408. 0.068 0.120 0.523 1.301

S.D=Sandard deviation. C.V=Coefficient of variation.
TZ=Tinidazole. CZ=Clotrimazole

Calculated‘t’ value by proposed method. Theoretical values at
95% confidence limit’s’ 2.78.

CONCLUSION

Inconclus on, theresultsindi catethat the proposed
absorbance difference method was found to be new,
simple, environment-friendly, cost-effective, rapid, pre-
cise and accurate, and it can be used for the routine
andyd sof amultaneousdetermination of Tinidazoleand
Clotrimazolein pharmaceutica formulations.
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