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ABSTRACT
High temperature and humidity typically describe the tropical regions in which Indian sub-continent lies.
These conditions are the breeding grounds required for opportunistic fungal and other infections. The
common treatment for fungal infections are azole antibiotics. However, combination of two drugs
provides better effect. For an analytical chemist this is a challenge as many of the times the active
ingredients (analytes) have distinct chemical and physical properties leading difficulty in developing a
single method which can be used for the quantitation of these drugs. In the current research a rapid
analytical method employing HPLC has been developed and validated for simultaneous quantification of
the active ingredients Ornidazole and Miconazole from the cream formulation. The analytes were
extracted from cream base and filtered. An ODS column enabled chromatographic is used for the
separation of the analytes. The method involves simple isocratic chromatography and UV detection.
Validation of the method showed response was a linear function of concentration in the range 50-150
µg mL−1 for both Ornidazole and Miconazole. The method was suitably validated and was found to be
precise and robust, with recoveries for both the analytes being consistent and complete. The method has
been successfully applied for the analysis of samples from marketed cream formulations.
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INTRODUCTION
In a tropical region like the Indian subcontinent,
the high temperature and humidity and the
conditions most suitable for fungal infections to
proliferate. With the rampant and uncontrolled
use of antibiotics and other drugs used in the
treatment of infections the incidences of the
infection causing agents developing resistance
to the various drugs is on the rise. One of the
solutions to tackle this problem is the use of a
combination drug regimen.
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For many drugs originally used as standalone
therapies, combination drug formulations are
being developed and marketed for a faster and
better control of the infections. For the
analytical chemist this presents with a new set
of challenges. Many times the components of
this combination therapy have significantly
differing physical (solubility, melting point etc)
and chemical (pKa, UV absorption maxima,
stability in solvent etc.) properties.
In addition to this, there are the excipients and
preservatives which also need to be separated
from the analytes of interest for the
quantification of the active drugs in the
formulation. The easiest solution to this problem
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is to develop separate methods of quantification
for the two drugs. However, this means more
efforts for the chemist and less output in terms
of number of samples analysed. For a quality
control laboratory such situations are best
avoided. Efforts are now being put in
developing a common analytical method for
multicomponent formulation analysis.
Ornidazole is an antifungal agent of the 5-nitro
imidazole class of compounds. Ornidazole has a
molecular formula C7H10ClN3O3 and its
molecular weight is 219.625. It is soluble in
chloroform and methanol. It is available
commercially in the form of tablets, creams etc.
Various analytical methods have been
developed for the pharmaceutical analysis of
Ornidazole alone or in combination with other
drugs using HPLC1-3, HPTLC4-6, GC7,
Derivative spectroscopy8-11 method of analysis
etc.
Miconazole is an imidazole antifungal agent.
Miconazole has a molecular formula
C18H14Cl4N2O and its molecular weight is
416.127. It is soluble in ethanol, methanol,
acetone and chloroform. It is marketed as
injection, tablet, cream etc. Various analytical
methods have been developed for the
pharmaceutical analysis of Miconazole alone or
in combination with other drugs using HPLC1215
, HPTLC15-17, GC18, Derivative spectroscopy19
method of analysis etc.
In spite of all the work done on the
pharmaceutical analysis on the combination
formulation of Ornidazole and Miconazole, no
work has been done in developing a
simultaneous method of quantification of these
drugs.
There is hence a need for developing an
analytical method suitable for quantification of
Ornidazole and Miconazole for routine quality
control analysis. The current research involves
development and validation of a new HPLC-UV
method to quantify the drugs from marketed
cream formulations as per the ICH Q2 (R1)
guidelines20.
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MATERIALS AND METHODS
Chemical and Reagents
The working standards of Ornidazole (99.85%)
were provided by Endoc Lifecare Pvt. Ltd.,
Indiaand Miconazolenitrate (99.70%) were
obtained from Cipla Ltd., India. Analytical
standards of methyl paraben and propyl paraben
were providing by Cipla Ltd., India. High purity
water was prepared in house using Milli-Q
water purification system. HPLC grade
methanol, acetonitrile, o-phosphoric acid and
triethyl amine were used.
Preparation of Solutions
Two separate stock solutions each of Ornidazole
(OZ) and Miconazole (MZ) nitrate were
prepared for the calibration curve and precision
and accuracy experiment for the method
validation exercise.
The stock solutions of OZ and MZ were
prepared in Methanol and stored at 2-8°C. The
stock concentration for OZ and MZ were
1000µg/ ml respectively by dissolving about 50
mg of each standard in 50 ml of methanol.
Subsequent dilutions of the stock solutions were
prepared from stock solutions by dilution with
Methanol. For identification purpose, solutions
of 5 and 0.5 µg/ ml respectively of methyl
paraben and propyl paraben were prepared. The
working standard solutions thus prepared were
used to prepare the solutions used in the
validation experiment.
For Ornidazole and Miconazole a seven-point
standard curve was prepared. The calibration
curve ranged from 50 - 150µg/mL with
concentration levels as 50, 60, 80, 100, 120, 140
and 150 µg/mL for both OZ and MZ.
Sample Preparation Procedure
The cream samples of about 0.5 gms were
weighed in a clean dried 100 ml volumetric
flask. Care was taken so that the cream sample
does not stick to the neck of the flask. 30 ml of
methanol is added to the flasks and sonicated for
60 seconds to disperse the cream in the
methanol.
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The flasks after sonication are allowed to come
to the room temperature and then diluted to
volume with methanol. The samples were
further filtered with syringe filters into HPLC
vials for analysis.

accuracy, solution stability, ruggedness and
robustness
following
appropriate
recommendations of the ICH Q2(R1)regulatory
guidelines recommendations20.

High Performance Liquid Chromatography
Conditions

Specificity

Chromatographic separation was carried out
using a Shimadzu 2010 HPLC with a
Phenomenex Luna C8 (250 x 4.6mm, 5µ)
column. A mobile phase consisting of
Acetonitrile: Distilled water: O-phosphoric acid:
triethyl amine (50:50:0.2:0.2 v/v) was delivered
with a flow rate of 1.5 mL/min. The column
oven was maintained at 30 ºC. The total run
time for each sample analysis was 7.0 min. The
detection was done using a UV detector
maintained at 237 nm.

Specificity was performed by chromatographing
the individual working level solutions of
Ornidazole, Miconazole, methyl paraben and
propyl paraben. OZ and MZ were solutions of
100 ppm each and 5 ppm solution of methyl
paraben and 0.5 ppm solution of propyl paraben
were injected in the chromatographic system.
Propyl paraben when injected at higher
concentrations was found to elute just before the
miconazole peak, however at working level no
peak of propyl paraben could be seen at the
retention time.

Figure 1: Chemical structure of Ornidazole

RESULTS AND DISCUSSION

No interfering peak of endogenous compounds
was observed at the retention time of the
analytes. The theoretical plates, tailing factor
observed for peaks of OZ and MZ are 5444 &
1.50 and 6446 & 1.72 respectively. The
resolution between the peaks of OZ and MZ was
14.30. Representative chromatograms of blank
diluent, Ornidazole, miconazole and methyl
paraben are presented in Figure 3, Figure 4,
Figure 5 and Figure 6 respectively. The
representative chromatogram for sample
preparation is presented in Figure 7.

Figure 2: Chemical structure of Miconazole
Method Validation
The analytical method for quantification of OZ
and MZ from cream formulation has been
validated for selectivity, linearity, precision,
© Copyright reserved by IJPRS

Figure 3: Representative Chromatogram of
diluent blank
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Figure 4: Representative Chromatogram of
Ornidazole

Figure 7: Representative Chromatogram of
sample
Precision
System Precision
System suitability was evaluated by injecting six
replicates of the mix standard preparation in the
chromatographic system. The relative standard
deviation (RSD) of the area response and the
retention time were evaluated. The RSD values
for area response was found to be 0.39 and 0.15
for OZ and MZ respectively. The RSD values
for retention time was found to be 0.22 and 0.23
for OZ and MZ respectively.
Method Precision

Figure 5: Representative Chromatogram
Miconazole nitrate

Method precision was evaluated by injecting six
preparations each of the two marketed
formulations. The RSD for the back calculated
% label claim of the active components was
evaluated. The RSD values for the assay of OZ
and MZ was found to be 0.11% and 0.29%
respectively.
Linearity and Range

Figure 6: Representative Chromatogram methyl
paraben
© Copyright reserved by IJPRS

The response against concentration relationship
was evaluated using a seven point calibration
curve. Mixed linearity levels were prepared
having concentration of 50, 60, 80 100, 120, 140
and 150 µg/ml for both OZ and MZ. The
detector response of a 20 µl injection volume
was measured and was plotted against the
nominal concentration of each concentration
level for both the analytes. The analytical
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method was found to be linear between 50 to
150 µg/ml for both Ornidazole and Miconazole.
The regression coefficient value for both the
analytes was observed to be >0.9998. The
linearity plot for OZ and MZ are shown in
Figure 8 and Figure 9 respectively.

Figure 8: Linearity plot for Ornidazole

99.46% and 99.88% and for MZ was found to
be between 99.67% and 99.94%.
Ruggedness (Intermediate Precision)
For ruggedness experiment the sample
preparation and analysis was performed by
another analyst using the same method of
analysis. Six replicates of each of the marketed
formulation
were
prepared
and
chromatographed on the next day of the method
precision experiment. Intermediate assay
method precision was evaluated by injecting six
preparations each of the two marketed
formulations. The RSD for the back calculated
% label claim of the active components was
evaluated. The RSD values for the assay of OZ
and MZ was found to be 0.19% and 0.35%
respectively. The cumulative RSD values for the
12 samples for assay of OZ and MZ was found
to be 0.19% and 0.34% respectively.
Solution Stability
The sample solutions prepared for the assay
method precision experiment were re-injected
after intervals of 12, 24, 36 and 48 hrs after
initial injections. The stability of the analytes in
the sample solution was evaluated by comparing
the back calculated assay values for both OZ
and MZ. The analytes were found to be stable in
the sample solution for at least 48 hrs. The
stability was found to be 99.10% and 98.93%
for OZ and MZ respectively.

Figure 9: Linearity plot for Miconazole
Accuracy
The Accuracy of the method was evaluated at
three levels i.e. 50, 100 and 150 % of the
working
concentration.
Three
replicate
weighing at each of the three levels were done
in the volumetric flask. These samples were
then processed as per the sample processing
method. The resultant solution was injected into
the chromatographic system. The back
calculated content of each of the three replicates
at an individual level were evaluated. The
accuracy was found to be consistent for both OZ
and MZ across the three concentration levels.
The accuracy for OZ was found to be between
© Copyright reserved by IJPRS

Ruggedness
As a part of the method validation, minor
changes were done the chromatographic
parameters to determine their impact on the
analysis results. The flow rate was changed
from 1.5 ml/min to 1.3 ml/min and 1.7 ml/min.
No merging of any placebo peaks with the
analytes peaks was observed. The results of the
analysis in both the cases were found to be
consistent with the precision experiment results.
The column oven temperature was changed
from 30 ºC to 28 ºC and 32 ºC. No merging of
any placebo peaks with the analytes peaks was
observed. The results of the analysis in both the
cases were found to be consistent with the
precision experiment results.
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Application of
Formulations

Method

to

Marketed

The assay of OZ and MZ was performed on
commercial marketed samples of the cream
formulation. Purchased samples of Candimale
and Candifem were analysed using the
analytical method. The assay results were
99.92% and 100.26% for Candimale and
100.14% and 99.99% for Candifem. Assay
testing performed on different days showed
similar results.
CONCLUSION
Ornidazole and Miconazole have distinct
absorption maxima and pKa values thus
developing a simultaneous method of analysis a
difficult task. The preservatives present in the
formulations methyl paraben and propyl
paraben are the other components to be resolved
from the peaks of OZ and MZ and which can
also be quantified.
The HPLC –UV assay method has been
developed and validated for quantification of
OZ and MZ from cream formulations. The
validation data demonstrate good precision and
accuracy of the method. The method was robust
and did not encounter any variation with minor
changes in the method parameters. This method
was applied for the analysis of marketed
formulations and was found to provide
consistent and accurate results.
This
assay
method
for
simultaneous
quantification of OZ and MZ will be beneficial
for the routine and Quality control analysis of
cream formulations containing these active
ingredients, by saving the time and efforts of the
analyst.
ACKNOWLEDGEMENTS
The authors would like to thank Endoc Lifecare
Pvt. Ltd, India and Cipla Ltd., India for
providing the standard material for the research
work.
REFERENCES
1. RP-HPLC, T. D. F. B. (2010). Method
development and validation for the
© Copyright reserved by IJPRS

simultaneous estimation of ofloxacin and
ornidazole in tablet dosage form by RPHPLC. Methods, 1(1), 78-83.
2. Paramane, S., Kothapalli, L., Thomas, A., &
Deshpande, A. D. (2007). Simultaneous RPHPLC estimation of gatifloxacin and
ornidazole in tablet dosage forms. Indian
Journal of Pharmaceutical Sciences, 69(4),
525-528.
3. Patel, P., Patel, K., Bhatt, K. K., & Patel, S.
(2011). New improved RP-HPLC method for
determination of norfloxacin and ornidazole
in their combined dosage form. International
Journal of Research in Pharmaceutical and
Biomedical sciences, 2, 710-713.
4. Devika, G. S., Sudhakar, M., & Rao, J. V.
(2010). Validated TLC Densitometric method
for the quantification of Cefixime Trihydrate
and Ornidazole in bulk drug and in tablet
dosage form. Scholars Research Library Der
Pharma Chemica, 2(6), 97-104.
5. Patel, S. A., & Patel, N. J. (2011).
Development and validation of HPTLC
method for simultaneous estimation of
levofloxacin and ornidazole in tablet dosage
form. Journal of Pharmaceutical Education
and Research, 2, 78-83.
6. Chepurwar, S. B., Shirkhedkar, A. A., Bari,
S. B., Fursule, R. A., & Surana, S. J. (2007).
Validated HPTLC method for simultaneous
estimation of levofloxacin hemihydrate and
ornidazole
in pharmaceutical dosage
form. Journal
of
Chromatographic
Science, 45(8), 531-536.
7. Khattab, F. I., Ramadan, N. K., Hegazy, M.
A., & Ghoniem, N. S. (2012). StabilityIndicating Methods for the Determination of
Ornidazole in The Presence of its Degradate
According to ICH Guidelines. Pharmaceut
Anal Acta, 3(179), 2.
8. Bhusari, K. P., & Chaple, D. R. (2009).
Simultaneous spectrophotometric estimation
of ofloxacin and ornidazole in tablet dosage
form. Asian Journal of Research in
Chemistry, 2(1), 60-62.
196

Development and Validation of a Rapid High Performance Liquid Chromatography Method for Simultaneous Quantification of Ornidazole and Miconazole
from Cream Formulations

9. Mashru, R. C., & Saikumar, S. V. (2010).
Development and validation of spectroscopic
methods for simultaneous estimation and
dissolution of ofloxacin and ornidazole in
tablet dosage forms. Eclética Química, 35(3),
123-132.
10. Wankhede, S. B., Prakash, A., Kumari, B., &
Chitlange, S. S. (2009). Simultaneous
spectrophotometric estimation of norfloxacin
and ornidazole in tablet dosage form. Indian
Journal of Pharmaceutical Sciences, 71(3),
325-28.
11. Patel, D. M., Soneji, J. A., Patel, P. B., &
Patel, C. N. (2012). Development and
validation of a method for simultaneous
estimation of ofloxacin and ornidazole in
different dissolution media. Pharmaceutical
Methods, 3(2), 102-105.
12. Birsan, M., Cojocaru, I. C., Scutariu, M. M.,
& Popovici, I. (2014). Validation of a
chromatographic method for miconazole
assay
from
oral
sustained
release
mucoadhesive tablets. Farmacia, 62(3), 547555.
13. Asghar, S., Sheikh, S., Ahmad, S. (2014).
Simultaneous determination and validation of
Miconazole nitrate with the anitmicrobial
preservatives using RP-HPLC method: for
Benzoic Acid, Sodium Propyl Hydroxyl
Benzoate, and Sodium Methyl Hydroxy
Benzoate
in
pharmaceutical
cream,
International Journal for Pharmaceutical
Research Scholars, 3 (1), 106-113.
14. Patel, B. D., Borkhatariya, D. V., Khodifad,
M. H., & Marwada, K. R. (2013).
Development and validation of rp-hplc
method for simultaneous estimation of
fluocinolone acetonide and miconazole
nitrate in ointment. Inventi Rapid: Pharm
Analysis & Quality Assurance.

© Copyright reserved by IJPRS

15. Salama, I., & Gomaa, M. S. (2013).
Comparative determination of miconazole,
nystatin, hydrocortisone and neomycin by
HPTLC/HPLC-DAD. European Journal of
Chemistry, 4(1), 29-34.
16. Pagare, P. K., Satpute, C. S., Jadhav, V. M.,
& Kadam, V. (2012). Forced degradation
studies and validated stability–indicating
HPTLC method for determination of
miconazole nitrate in soft lozenges. Lib. Der
Pharma. Lettr, 4(6), 1793-1804.
17. Malani, P. S., Raj, H. A., & Jain, V. C.
(2014). Development and validation of
analytical
method
for
simultaneous
estimation of miconazole nitrate and
clobetasol propionate in cream by HPTLC
method, Pharmascience Monitor, 5(2), Sup1, 386-399.
18. Ashour, S., & Kattan, N. (2010).
Simultaneous determination of miconazole
nitrate and metronidazole in different
pharmaceutical dosage forms by gas
chromatography and flame ionization
detector (GC-FID). International Journal of
Biomedical Science: IJBS, 6(1), 13-18.
19. Nina Alizadeh, Reza Ansari, Nasibeh
Khaledi
Rezaee.
(2012).
Extractive
spectrophotometric
determination
of
Miconazole
nitrate
in
pure
and
pharmaceutical preparation. Journal of
Pharmaceutical and Health Sciences, 1(4),
45-52.
20. International Conference on Harmonisation
of Technical Requirements for Registration
of Pharmaceuticals for Human Use, ICH
Harmonised Tripartite Guideline‐Validation
of Analytical Procedures: Text and
Methodology Q2 (R1), Current Step 4
version, London, 2005.

197

