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ABSTRACT

A simple reverse phase liquid chromatographic method has been developed and subsequently
validated for simultaneous determination of Ofloxacin and Ornidazole in infusion dosage form.
The separation was carried out using a mobile phase containing methanol and buffer (equal
proportion of 0.01M orthophosphoric acid and 0.01M sodium phosphate monobasic dihydrate)
with pH 4.00 adjusted by 20% of triethylamine in the ratio of 60:40 v/v. The column used was
HiQ Sil Cy5 (150 mm x 4.6 mm i.d, 5 p) with flow rate of 1 mL / min using UV detection at 300
nm. The described method was linear over a concentration range of 1.25-10 pg/mL (r>>0.9991)
for Ofloxacin and 3.12-25 pg/mL (r>>0.9992) for Ornidazole. Separation was achieved within 5
min. The mean % recovery was found to be 99.94% for Ofloxacin and 100.27 % for Ornidazole.
The limit of detection (LOD) for Ofloxacin and Ornidazole were found to be 0.146 and 0.25
pg/mL respectively. Whereas the limit of quantification (LOQ) for Ofloxacin and Ornidazole
was 0.44 and 0.77 pg/mL respectively. The results of the study showed that the proposed RP-
HPLC method is simple, rapid, precise, accurate and cost effective which is useful for the routine
determination of Ofloxacin and Ornidazole in bulk drug and in its infusion.
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INTRODUCTION

Ofloxacin is a fluoroquinolone derivative. chemically, it is (£)-9-fluoro-2, 3-dihydro-3-methyl-10-
(4-methyl-1-piperazinyl)-7-oxo-7H-pyrido-[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid’. It is
official in IP, BP?, USP® and EP*. Ofloxacin is characterized by a good pharmacokinetic profile. It
is used in the treatment of urinary tract, prostate, skin, and respiratory tract infections. It is also used
to treat certain sexually transmitted diseases. Ofloxacin is more active than Ciprofloxacin against
Chlamydia trachomatis. It is also active against M. Laprae °. Literature survey reveals that several
methods were used for determination of Ofloxacin including spectrophotometric method, atomic

absorption spectroscopy®®, spectroflurometry’® and HPLC .
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Figurel: Chemical structure of Ofloxacin

Ornidazole is chemically 1-Chloro-3-(2-methyl-5-nitro-1-4-imidzole-1-yl)propan-2-ol*> and is

used in the treatment of susceptible protozoal infections and also in anaerobic bacterial

infections. It has been used for amebic liver abscesses, duodenal ulcers, giardiasis, intestinal
lambliasis and vaginitis'®*’. Ornidazole has recently been used with success in patients with

8 Literature survey reveals that several methods were used for

active Crohn’s disease’
determination of Ornidazole by UV®°*®, Voltametry®® and HPLC*?* alone and in combination
with other drugs. However, there is no method available for their simultaneous estimation of

Ofloxacin and Ornidazole in infusion dosage form.
OH

Cl
ON-_N\__CH,
N
N
Figure 2: Chemical structure of Ornidazole
Fixed dose combination of Ofloxacin 200 mg and Ornidazole 500 mg is available in tablets as
well as infusion dosage form in the market. The present work describes a simple, precise and
accurate reversed phase HPLC method for the simultaneous estimation of Ofloxacin and

Ornidazole in Infusion dosage form. The method was validated according to procedures and

acceptance criteria based on ICH guidelines®.
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MATERIALS AND METHODS

Reagents and Materials

Methanol (HPLC grade) was procured from Thomas baker Chemicals, Mumbai. Sodium
phosphate monobasic dihydrate (AR grade) and orthophosphoric acid (AR grade) were
purchased from SISCO Research Lab. Mumbai and Poona Chemicals, Pune respectively.
Ofloxacin and Ornidazole was obtained as a gift sample from Alkem laboratories Ltd, Mumbai
and Macleods Pharmaceuticals Ltd, Mumbai respectively.

Instrumentation

JASCO HPLC 2000 series was used for analysis. The method was carried out on HIQ Sil Cyg
(150 mm % 4.6 mm 1.d, 5 um) column as stationary phase. Borwin software provided by JASCO
2000 series was used throughout this experiment. The injection volume was 20 pL.

Preparation of mobile phase

The mobile phase comprised of methanol and buffer (equal proportion of 0.01M orthophosphoric
acid and 0.01M sodium phosphate monobasic dihydrate) with pH 4.00 adjusted by 20% of
triethylamine in the ratio of 60:40 v/v. The mobile phase was filtered through 0.45 um membrane
filter and was degassed before use.

Preparation of Ofloxacin and Ornidazole standard stock solution

A stock solution of Ofloxacin and Ornidazole (1000 pg/mL) was prepared by taking 10 mg of
each drug, accurately weighed in separate 10 mL volumetric flask. They were dissolved in 2.5
mL of mobile phase and then the volume was made by mobile phase up to the mark. For each
drug, appropriate aliquots were pipette out from the standard stock solution into a series of 10
mL volumetric flasks to get a concentration of 1.25, 2.5, 5, 7.5, 10 pg/mL of Ofloxacin 3.12,
6.25, 12.5, 18.75, 25 pg/mL of Ornidazole.

Preparation of sample solution

A stock solution of sample (1000 pg/mL) was prepared by directly taking 5 mL of dosage form
in separate 10 mL volumetric flask and then volume was made up to the mark with mobile phase.
From this stock solution prepared a middle concentration (i.e. 5 pg/mL of Ofloxacin and 12.5
ug/mL of Ornidazole) and 20 pL injected and peak area of the sample solution was obtained
from the software.

Determination of analytical wavelength

The standard solution of Oflocaxin and Ornidazole were injected under the chromatographic

condition described above. The elution showed reasonable good response at 300 nm using UV
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detector. So both drugs were detected at the common analytical wavelength.

Validation of Proposed HPLC method

System suitability

System suitability tests were performed including resolution, tailing factor, number of theoretical
plates, capacity factor etc.

Linearity

The developed method has been validated as per ICH guidelines. Every 20 pL of the solution of
Ofloxacin in concentration range of 1.25 to 10 pg/mL and that for Ornidazole in concentration
range of 3.12 to 25 pg/mL was injected into the chromatographic system. The chromatograms
were developed and the peak area was determined for each concentration of the drug solution.
Calibration curves of Ofloxacin and Ornidazole were obtained by plotting the peak area ratio
versus the applied concentrations of Ofloxacin and Ornidazole.

Precision

Repeatability of the method was checked by injecting triplicate injections of the solution 5.0
ug/mL and 12.5 pg/mL of Ofloxacin and Ornidazole respectively. Variability of the method was
studied by analyzing the solution on the same day (intra-day precision) and on three different
days (inter-day precision).

Recovery studies

Recovery experiments were carried out to check for the presence of positive or negative
interferences from excipients present in the formulation and to study the accuracy and precision of
the method. Recovery experiment was performed by the standard addition method. The recovery
of the added standard was studied at three different levels viz 80%, 100% and 120% of the
estimated amount of the drug. Each set of recovery of added standard was calculated.

The Limit of Detection (LOD) and Limit of Quantification (LOQ)

LOD and LOQ were calculated as 3.3 0/S and 10 0/S respectively as per ICH guidelines, where 0
is the standard deviation of the response (y-intercept) and S is the slope of the calibration plot.
Robustness

To determine the robustness of the method, experimental conditions such as the composition of
the mobile phase, pH of the mobile phase and flow rate of the mobile phase were altered and the
chromatographic characteristics were evaluated by calculating % RSD.

Analysis of Ofloxacin and Ornidazole in Dosage form

The response of sample solution was measured at 300 nm under the chromatographic condition

mentioned above for quantitation of Ofloxacin and Ornidazole. The amount of the Ofloxacin and
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Ornidazole present in the sample solution were determined by fitting the responses into the
regression equation for Ofloxacin and Ornidazole.
RESULTS AND DISCUSSION

Method Development and optimization

The method developed was carried out on HiQ Sil C15(150 mm x 4.6 mm i.d, 5 pm) column as
stationary phase and various mobile phases were prepared by mixing solvents like methanol,
acetonitrile and buffer (60:40) v/v ratio. The buffer consists of equal volume of 0.01M ortho
phosphoric acid and 0.01M sodium phosphate monobasic dihydrate, pH adjusted to (4.0 £0.2)
with triethylamine. The prepared mobile phase was filtered through a Millipore 0.45 pum
membrane filter and ultrasonically degassed prior to use. The detection wavelength was set at
300 nm. The elution was done at a flow rate of 1.0 mL/min under ambient condition.

Under these chromatographic conditions, Ofloxacin and Ornidazole peaks were well resolved
and their retention time were found to be 2.2 and 3.8 respectively. A typical chromatogram of the
drugs is illustrated in Figure 3. The % assay or average amount of Ofloxacin and Ornidazole
found to be 101.60% and 100.89% respectively (Table 1). System suitability tests including
resolution, tailing factor, number of theoretical plates, capacity factor were carried out and
results are shown in Table 2. All of these results were acceptable in their limits defined by

official guidelines®.

Figure 3: Representative HPLC chromatogram of Ofloxacin and Ornidazole.

Table 1. Assay of Ofloxacin and Ornidazole

Drug Labelled claim (mg) Amount found(mg) %RSD 9% Assay
Ofloxacin 5.0 5.08 0.9 101.60
Ornidazole 12.50 12.61 1.5 100.89
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Table 2. System suitability test for Ofloxacin and Ornidazole

Parameter Ofloxacin  Ornidazole
Resolution (R) 2.57 4.79
Asymmetry (As) 1.87 1.81

No. of theoretical plates (N) 2127 3457
Capacity factor (K”) 2.2 3.8

Validation of Proposed method

Linearity

Calibration graph was found to be linear at range 1.25 to 10 pg/mL, 3.13 to 25 pg/mL for the
Ofloxacin and Ornidazole respectively. Regression analysis of the calibration data for Ofloxacin
and Ornidazol showed that the dependent variable (peak area) and the independent variable
(concentration) were represented by the equations. For Ofloxacin the correlation coefficient (r)
obtained was found to be 0.9991 and 0.9992 for Ornidazole(Table 3).

Table 3: Regression Analysis Data and Summary of Validation Parameters

Parameters Ofloxacin Ornidazole
Detection wavelength(nm) 300 nm
Linearity range ( png/mL) 1.25-10  3.12-25

Slope 10815 41254
Intercept 17404 1863

r? 0.9991 0.9992
LOD (ug /mL) 0.146 0.25
LOQ (ug /mL) 0.44 0.77
Intra day (% RSD)” 0.8 0.7

Inter day (% RSD)” 1.2 0.7
Repeatability (% RSD)" 0.8 0.6
Mean Recovery 99.94 100.27%

Precision

The repeatability results were found to be 0.8 % and 0.6 % for Ofloxacin and Ornidazole
respectively. The results obtained inter-day precisions (%RSD) were 1.2% and 0.7% respectively
for both Ofloxacin and Ornidazole. The results obtained for intra-day precision (% RSD) were
0.8 % and 0.7% respectively both Ofloxacin and Ornidazole.

Recovery

The mean % recovery was found to be 99.94% for Ofloxacin and 100.27 % for Ornidazole. The
amounts recovered and the values of percent recovery were calculated for Ofloxacin and
Ornidazole separately, results are shown in Table 4 and Table 5.

LOD and LOQ

The limit of detection (LOD) for Ofloxacin and Ornidazole were found to be 0.146 and 0.25
pg/mL respectively. Whereas the limit of quantification (LOQ) for Ofloxacin and Ornidazole
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0.44 and 0.77 pg/mL respectively.

Table 4: Recovery studies for Ofloxacin

Conc. of Std. Conc. of sample  Amount % %
Solution (ug/mL) solution (ug/mL) found (ug/mL) Recovery RSD
2.5 2 4.48 99.61 0.8
2.5 2.5 5.006 100.12 0.9
2.5 3 5.5 100.09 1.2
Table 5: Recovery studies for Ornidazole

Conc. of Std. Conc. of sample  Amount % %

Solution solution found Recovery  RSD

(Hg/mL) (Hg/mL) (ug/mL)

6.25 5 11.17 99.31 1.3

6.25 6.25 12.66 101.32 1.1

6.25 7.5 13.77 100.18 0.8

Robustness

The standard deviation of peak areas was calculated for each parameter and % RSD was found to
be less than 2 %.

CONCLUSION

As the number of multi-component formulations are increasing in various dosage form, hence
The present work was undertaken with an aim to meet these challenges of analytical chemist.
RPHPLC method was developed for Ofloxacin and Ornidazole in infusion dosage form and was
validated as per ICH guidelines. The results of the study shows that the developed RP-HPLC
method is simple, rapid, precise, accurate and cost effective, which is useful for the routine

determination of said drug in bulk as well as its infusion dosage form.
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