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ABSTRACT

The goal of the present study was to develop and validate of an analytical method for the evaluation of Clotrimazole in bulk and
tablet dosage form. UV-VIS spectroscopic technique was used for the estimation of Clotrimazole. Organic solvents and chemicals
were used as trial diluents. The selection of the diluents was carried out on the basis of solubility and stability factors upon which
drug was fully solubilised and stable for sufficient time. The drug was finally soluble in 1NH,SO, Beer Lambert’s law obeyed over a
concentration range 4-12 ppm. Clotrimazole showed absorption maxima (Amay) at 263 nm. The recovery studies were established the
accuracy of the proposed method and the results were validated as per ICH guidelines. Linearity was obtained by concentration
versus absorbance for Clotrimazole with correlation coefficient r=0.999. Robustness of the method was calculated at two different
wavelengths and was found to be 100.2% and 100.4% which was very close to the proposed assay value i.e., 100.4%. The LOD and
LOQ were calculated as 0.353 ppm, 1.07 ppm respectively. The result analysis was validated statistically and recovery studies
confirmed the accuracy and precision of the proposed method. The developed method can effectively be applied for the quality

control analysis and determination of Clotrimazole in tablet dosage form.
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INTRODUCTION

lotrimazole is imidazole derivative that is a broad

spectrum fungicidal drug. It is an antifungal

medication. This pessary (also known as a “vaginal
tablet”) contains Clotrimazole, which act to treat
infections caused by fungi. It can be used to in the
treatment of fungal infections of both human and animals
such as vaginal yeast infections, oral thrush, ringworm,
athlete’s foot and jock itch™.

Thrush is a common infection caused by a yeast (or
fungus), which may live harmlessly in the vagina without
you even noticing it. This vaginal tablet contains
Clotrimazole 500 mg, which is the active ingredient. As
well as the active ingredient, the vaginal tablet also
contains lactose, adipic acid, pregelatinised maize starch,
sodium, hydrogen carbonate, microcrystalline cellulose,
magnesium stearate, maize starch, stearic acid, colloidal
silicon dioxide, polysorbate 80°. Mechanism of action of
Clotrimazole is against the division and growing of fungi,
alters the permeability of the fungal cell wall by inhibiting
the biosynthesis of ergosterol and other sterols required
for cell membrane production®.

There are very few methods appearing in the literature
for the method development and validation of
Clotrimazole spectrophotometrically i.e. thin layer
chromatography*, HPLC method®, UV spectrophotometric
method® and RP-HPLC method’, HPLC method with UV
detection, chromatographic and simultaneous
spectrophotometric estimation®™° combine dosage form
by HPTLC method™. However, there was no

spectrophotometric method has been reported by using
INH,SO, as a solvent and also this procedure was
convenient for the determination of the Clotrimazole in
tablet dosage form at Apa, 263nm.

The objective of this work is to develop and validate the
precise, simple and economical method for the
estimation of Clotrimazole by UV-spectroscopy.

MATERIALS AND METHODS
Chemicals and Instruments

The reference standard Clotrimazole (99.4%) pure was
received as a gift sample from Java Pharmaceutical Kot
Lakhpat Lahore. H,S0, (AR grade) was procured from
Merck Chemical.

Sample tablets Canesten (Clotrimazole label claim 500
mg) were purchased from local market Lahore. Distilled
water was used throughout the study.

A single beam UV-vis spectrophotometer (Shamdzui-2000
series) with 1 cm thickness of cell was used for the
measurement.

Disintegration apparatus (Galvano Scientific) was used to
check disintegration time. Analytical balance (JS-110,
Japan) was used to weigh the sample and standard
(Clotrimazole) material.

Preparation of Stock and Standard solution

To prepare stock solution weigh accurately 100mg of
Clotrimazole and transfer it into 100ml of volumetric
flask, added small volume of 1NH,SO,, shake well and
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make the volume up to the mark with 1NH,SO, to get
1000 ppm stock solution.

Further 10 ppm standard dilution was made by taking 1ml
of above stock solution and make up the volume up to
100 ml with 1NH,SO,.

Application of Proposed method on Sample tablets

Commercially available twenty tablet (Canesten) was
weighed and grind them to fine powder. An accurately
weighed tablet powder 293.6 mg equivalent to 100 mg
Clotrimazole was transferred to 100 ml volumetric flask
and dissolved it in 1NH,SO,4. The contents were sonicated
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for 5 minutes. The resulting solution was filtered through
Whatmann paper No. 41.

Take 1 ml from the above filtrate and make the volume
up to 100 ml with 1NH,SO, to get 10ppm concentration
of the sample solution.

Assay Measurement

The mean assay results of three sample tablets were
comparable with claimed value.

The obtained results are presented in Table 1 and
percentage was found to be 100.4%.

Table 1: Assay determination of Clotrimazole from its tablet.

Sample Tablet Amax

Clotrimazole 263 nm

N
N

CI

Figure 1: Structure of Clotrimazole

Method Validation

The method was validated by using the following
parameters as described in ICH guidelines.

Specificity

The sample and the standard spectra were scanned to
check the specificity of the method.

There was not found any interference of the excipients
for the determination of Clotrimazole which confirm the
method is highly specified for the estimation of
Clotrimazole in its tablet formulation.

Linearity

Linearity was measured by the analysis of various
concentrations of the analyte as described in Table 2.
Calibration curve was plotted over the concentration
range 4-14 ppm.

Correlation coefficient was found by using linear
relationship between two variables x and y. Pearson’s
Correlation coefficient ‘r’ was used which confirmed the
linearity of the method.

The value of correlation coefficient obtained was +1 and
indicated that a linear relation exists between
concentration and absorbance. The value of regression
coefficient calculated was 0.999 which is close to 1 and
indicated a best straight line.

Label Claimed
500 mg

Amount Found (mg/Tab.)
502 mg

Mean % Assay
100.4 %

0.4

0.35 y=0.0284x-0.0483
R?=0.999
0.3
0.25
> .
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Figure 2: Linearity Study for Clotrimazole
Table 2: Dilutions for Calibration Curve

Concentration of

S.No Clotrimazole (ppm) Absorbance(nm)
1 4 0.065
2 6 0.125
3 8 0.173
4 10 0.239
5 12 0.292
6 14 0.349

Table 3: Regression Analysis of linearity curve

Parameters Result
Correlation coefficient (R?) 0.999
Regression Equation (R) 0.999
Regression Coefficient (Y) 0.048

Precision

Precision of the assay was measured by performing assay
on two tablet solutions (Tablet-A and Tablet-B) and
comparing the value of mean percentage assay with the
proposed assay.

The mean percentage (%) assay of the tablets was found
to be 100.3% and 101.5 % respectively, which was very
close to the proposed assay value (100.4 %) hence the
assay method was found to be precise.
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Table 4: Precision Data

Absorbance of

Sample Tablet A Percentage (%) Assay Tablet A
Sample-1 0.244 101.6
Sample-2 0.242 100.8
Sample-3 0.244 101.6
Sample-4 0.243 101.2
Sample-5 0.244 101.6
Mean (%) Assay+SD ~ —----e 100.3 +0.389
Mean (%) Assay tRSD - 0.38%

Samples
Sample-1
Sample-2
Sample-3
Sample-4
Sample-5

Mean (%) Recovery Assay

Percentage (%) Recovery +
Standard deviation

Percentage (%) Recovery +
Relative standard deviation

Condition

Samples

Sample-1
Sample-2
Sample-3
Sample-4
Sample-5
Mean (% ) Assay + SD
Mean (% ) Assay + RSD

Conditions

Samples

Sample-1
Sample-2
Sample-3
Sample-4
Sample-5
Mean (%) Assay + SD

Mean (%) Assay + RSD
Accuracy

The accuracy of the proposed method was performed by
using concentrations same as for calibration curve and

adding a known amount (10 mg) of

Table 5: Recovery Study Data
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Absorbance of Percentage (%) Assay

Tablet B Tablet B
0.245 102.0
0.244 101.6
0.243 101.2
0.244 101.6
0.246 102.2

.......... 101.5 +0.387

........... 0.38%

Added Amount Sample Absorbance Recovery (%) Assay

10 mg 0.455 97.9

10 mg 0.463 99.9

10 mg 0.460 98.5

10 mg 0.462 99.6

10 mg 0.464 100.2
---------- 99.22
--------- 99.22 + 0.978%
--------- 99.22 +0.99%

Table 6: Ruggedness Data
Day 1 Day 2
Sample

0, 0,

% Assay Sample Absorbance % Assay Absorbance
99.04 0.273 99.5 0.281
100.2 0.281 100.1 0.285
100.5 0.283 99.4 0.279
101.3 0.288 100 0.282
100.1 0.275 99.02 0.271

100.2+0.812 - 99.6+044 -
1002+081% - 99.6+045% -

Table 7: Robustness Data

Wavelength Plus Condition

(263+1)
% Assay Abss?)r:]bpa:ﬁce

100.1 0.251

100 0.248
100.2 0.254
101.1 0.255
100 0.248
1002+0.423 e
1002+0.42% e

Wavelength Minus Condition

(263-1)
% Assay Sample Absorbance

99.6 0.243

100 0.251
101.1 0.256
101.5 0.298
99.8 0.244
100440845 e
1004+084% e

sample. The percentage recovery and the level of spiking

standard in each

was calculated which was found to be 99.22%.

It shows that almost all the spiked amount was recovered
in the assay by the sample which was very close to the
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actual percentage assay (100.4 %) and indicated a good
accuracy of results.

Ruggedness

Ruggedness was determined by analysing the sample
preparations on two different days. The mean percentage
% assay at two consecutive days was found to be 100.2%
and 99.6% respectively, which were very close to the
proposed value (100.4 %) therefore the ruggedness
parameter was found to be passed by the sample tablet
containing Clotrimazole.

Robustness

Robustness was measured by changing the wavelength as
263 + 1nm (262 nm and 264 nm). The effect of change in
wavelength was observed on proposed assay method.
Values of mean percentage assay was calculated at two
different wavelengths and was found to be 100.2% and
100.4% which was very close to the proposed assay value
(100.4%) thus the robustness parameter was passed by
the sample tablet containing Clorimazole.

LOD and LOQ

The limit of detection was calculated by standard
deviation of the sample and the slope from the
Calibration graph. The calculated value for limit of
detection was 0.353ppm. The limit of quantization of an
analytical procedure is the lowest concentration of an
analyte in a sample that can be determined with suitable
precision and accuracy under the stated experimental
conditions. The calculated value for limit of quantification
was 1.07 ppm.

RESULTS AND DISCUSSION

The aim of the present work is to develop and validate
the method of determination of Clotrimazole under the
suitable spectral conditions. Estimation of Clotrimazole by
uv-vis spectroscopy was carried out. Absorbance of both
the solutions (standard and sample) was calculated.
Linearity was obtained by concentration versus
absorbance for Clotrimazole with correlation coefficient
r=0.999.

The percentage recovery and the level of spiking was
calculated which was found to be 99.22% and 9.99
respectively. It shows that almost all the spiked amount
was recovered in the assay by the sample which was very
close to the actual percentage assay (100.4 %) and
indicated a good accuracy of results.

There was not found any interference of the excipients
for the determination of Clotrimazole which confirm the
method is highly specified for the estimation of
Clotrimazole in its tablet formulation. This reveals that
the described method is applicable for the estimation of
Clotrimazole in the pure as well as tablet dosage form.
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CONCLUSION

This sensitive and economical method for the estimation
of Clotrimazole by uv-vis spectroscopy in tablet dosage
form is specific and highly accurate, so it can definitely be
employed for the routine analysis of tablet preparations
in pharmaceutical industry.
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