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ABSTRACT

In present study, an attempt has been made to devel op asimple method for
the simultaneous determination of ofloxacin and ornidazole using Differen-
tial Pulse Polarography (DPP) technique. Quantification of ofloxacin and
ornidazolewasdonein Britton-Robinson Buffer of pH 5.5 using 1M KCl as
a supporting electrolye. Both ofloxacin and ornidazole exhibit reduction
cathodic peak in given pH with peak potential at -1.25 V for ofloxacin and
0.35V for ornidazolevs. S.C.E. 0.1N HCl was used as Solvent for theanaly-
sis. The method was validated in the terms of its linearity; accuracy, preci-
sion, robustness, ruggudness, LOD and LOQ. Proposed method was found
to be simple, precise, and accurate and can be successfully applied for
routine quality control analysisand simultaneous determination of ofloxacin
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INTRODUCTION

Inthetopical countrieslikelndia, themagjor prob-
lemsof hedth ariseduetoimproper lifestyle, unhedthy
environmenta conditions, unhygienicand substandard
food. Infections caused by the microorganismslike,
fungi, protozoa, aremost common. Drugswith antifun-
ga and antiprotozod activity havebeen usedinthetreet-
ment of thesame.

In many cases, drugswith two activeingredients
are prescribed to the patients to have an added advan-
tage. Many of these antibacterial drugsarefoundin
combination with antifungal and antiprotozoal drugs
which arehighly effectiveagainst funga and protozoal
infections.

Ornidazole, C H, CIN,O, that is 1-(3-chloro-2-
hydroxypropyl)-2-methyl-5-nitroimidazole, isused as
an antiprotozoa drug; (Molecular weight:- 219.625 ¢/
mol).

Ofloxacin C H, FN.O, that is (RS)-7-fluoro-2-
methyl-6-(4-methyl piperazin-1-yl)-10-oxo-4-oxa- 1-
azatricyclo[ 7.3.1.0°5]trideca-5(13),6,8,11-tetraene-
11-carboxylicacidisused asaantibacterid drugs. (Mo-
lecular weight:- 361.368 g¢/moal)

Itishighly effectivefor bacterial and protozoanin-
fectionsandisavailablein thetablet form. Few Chro-
matographic and spectrophotometric methods have
been reported for the simultaneous determination of
ofloxacin and ornidazole. But, Very littleattention has

been paidto the use of e ectroanalytical techniques. A
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literature survey hasrevealed cyclic voltammetry and
D.C polarography methodsfor the determination of
ornidazoleand ofloxacinindividualy, but itss multaneous
determination by using Differential Pulse Polarography
has not been reported.

The present study givesasimple, rapid, efficient,
reliableand economic method for thesmultaneousde-
termination of ofloxacinand ornidazolein pharmaceuti-
ca formulationsusing Differentid Pulse Polarography
technique. The proposed method has been validated
asper ICH guidelines®,

EXPERIMENTAL

Materialsand methods
| nstruments

Electrochemica workgtation- PG STAT 30with 663
VA Electrode stands (M etrohm)
Itismade up of threeelectrode system namely-
1. Hanging Mercury Drop electrode (HMDE) asthe
working electrode
2. Saturated calomel electrode asthereferenceelec-
trode
3. Platinum electrode asthe counter eectrode
The pH measurementswere madewith Euiptrances
model No. 610.

Reagents

Standard ofloxacin and ornidazol e was obtained
fromlocal pharmaceutical company. All the solutions
wereprepared indoubledistilled water. All thereagents
usewereof AR grade.

Ofloxacin and Ornidazole
LWR

[}

uy
Figurel: Polarogramfor ofloxacin and or nidazole sandard
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Prepar ation of standard solutions

10mg of standard Ofloxacinand 25mg of standard
ornidazole was accurately weighed and dissolvedin
0.1N HCI and made up to avolumeof 50 mL in stan-
dardflask togivestock solution (200ug mL* of ofloxacin
and 500ug mL*of ornidazoleresp). Further dl thestan-
dard sol utions contai ning the mixture of ofloxacinand
ornidazolewere prepared using thisstock solution.

Proposed polar ographic method

An aliquot of 20cm?® made up of 18 mL Britton-
Robinson Buffer adjusted to pH 5.5 by 1M NaoH + 2
mL of 1M KCl asasupporting e ectrolytewas placed
inthedry and deanvdtammetriccdl. Thenitwaspurged
with highly purenitrogen gasfor 180s. A negatively di-
rected DP scan between the potential of 0.0V to-2.0
V vs. S.C.Ewasapplied. Theoperational parameters
were asfollows: (1) Scanrate- 15 mV s?. (2) Pulse
amplitude- 50mV. After recording a polarogram of
blank, aliquots of (0.5mL) the required standard
ornidazol e solutionswereadded from the standard stock
solution. Resulted polarogramswere recorded under
the optimum experimental conditions. Peak currents
wererecorded. Cdlibration curvewas prepared by plot-
ting peak current versus concentration of ornidazole

applied.
Prepar ation of samplesolution

Two commercid brandscontaining of ofloxacinand
ornidazolein combination were procured. Each brand
contained alabel claim of 200mg of ofloxacin and
500mg of ornidazoleper tablet. Tentabletsof each brand
wereweighed and powdered for theandyss. The pow-
der equivalent to 10mg of ofloxacin and 25mg of
ornidazolewas accuratel y wei ghed, transferred quanti-
tatively to 50 mL volumetric flask; then added 0.1N
HCl init and themixturewasvortexed for 10mins, the
solution wasfiltered through Whatman filter paper no
41 .and finally volume of the solution was made up to
50 mL with distilled water. Polarogramsfor thesample
solutionswere analyzed by the method described as
above. Polarogramswererecorded under the optimum
experimenta conditions. Theamount of ofloxacinand
ornidazol ewas cal cul ated from resulting peak current
valuesusing aready constructed cdibration graph.

(for ofloxacin: y=13.2418x + 134.0892) and (for
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Figure2: Linearity graph for (1) Ofloxacin standard ans(2) or nidazolestandard

ornidazole: y = 21.3195x + 71.7413).
Analytical method validation
System suitability

System suitability testsare used to ensure repro-
ducibility of theequipment. Thetest wascarried out by
recording polarogram for ofloxacin (18.18ug mL?t) and
for ornidazole (45.45 pg mL*) with fivereplicatesand
the mean was used for thewholecal cul ations. The %
RSD wasfound to be 0.69 for ofloxacinand 0.46 for
ornidazole, which wasacceptableasit islessthan 2%.
Specificity

The specificity of method was confirmed by ob-
serving the polarograms of both the combined stan-
dard solution and the drug sample solutions. The
polarograms obtained from the drugs sample solution
werefound to beidentical to those obtained for stan-
dard solution.

The addition of the standard solution to thedrug
sample solution did not change the characteristics of
differentid pulsepolarogram. Thisgivesthevalidity of
method for the determination of both drugsfrom com-
bined pharmaceutica formulation.

Linearity and range

Thelinearity for ofloxacin and ornidazolewereob-
served s multaneoudy by addition of standard solution.
A good linearity was achieved in the concentration
ranges of 4.87ugmLt0 29.78 ng mL* for ofloxacin
and 12.19 ug mL*t074.46 ug mL* ornidazole. The
calibration curveswere constructed with concentration

(C) against peak current (Ip).

Thedope, Intercept, regression equation and cor-
relation coefficient for the ornidazolewas obtainedis
givenin(TABLE1).

Limit of detection and limitsof quantitation

Thesignal-to-noiseratio of 3:1and 10:1 wasused
to establish LOD and LOQ), respectively. The LOD
and LOQ of ofloxacinwere 1.0 ugmL*and 3.92 pug
mL-* And ornidazolewasfoundtobe 0.5 ug mL*and

1.66 pg mL respectively.
Intra-day and I nter-day precision

Theintra-day and inter-day precision was used to
study thevariability of the method. It was checked by
recording the polarograms of standard solutions of
ofloxacin and ornidazolei.e. whol e concentration ranges
(4.87 ngmlL1t029.78 ug mL* for ofloxacinand 12.19
pg mL1to 74.46 ug mL* for ornidazole) both at intra-
day (fivetimeswithin 24 hour) andinter-day (twotimes
each. during 3 daysintervals) to check the precision.
Themean % RSD for intra-day and inter-day precison
for ofloxacin found to be 0.75% and 0.60% and for
ornidazoleit was0.65% and 0.45%, respectively.

Assay

Thedeveloped Polarographic method wasused for
determination of ornidazolefrom two different brands
of formulations. Thesampleworking solutionswereana
lyzed by the developed method described above.
Polarogramswere recorded under the opti mum experi-
mental conditions. Resulting peak currentsof ofloxacin
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TABLE 1: Method validation parameter for thedeter mina-
tion of ornidazole

Parameters Values

Ofloxacin Ornidazole
System suitability (n=5) %RSD 0.69% 0.46%
Linearity range (ug mL™) 45;;338 12}'129;175146
Slope (m) @ 13.2418 21.3195
Intercept(c) @ 134.0892 71.7413
Correlation coefficient(R?) 0.9998 0.9997
LOD (ug mL™) 1.0 pgmL*? 05pgmL™?
LOQ (ug mL™) 3.92 pgmL™ 1.66 pg mL™*

0.75%
0.60%
98% to 102% 98% to 102%
98% to 102% 98% to 102%

0f theequation y = mx + ¢, wherey is peak area, misthe slope,
X is the concentration and c is the inter cept

0.65%
0.45%

Intraday precision (n=5)
Interday precision (n=5)
Assay

Recovery

TABLE 2: Reault of assay studiesof ofloxacin and or nidazole

OFNOF (Aristo) 02 (Medley)
Ofloxacin Ornidazole Ofloxacin Ornidazole
Labeled claim (mg) 200mg 500mg 200mg 500mg
Drug foundinmg 198.8mg 499.1mg 201.2mg 500.9 mg
% RSD (n=5) 0.440 0.941 0.607 0.836
% Assay 99.4% 99.8%  100.6 % 100.18%

Brand name

TABLE 3: Resultsof recovery experiment

Conc. of std
Standard Level C[orécho[ .%d found sb R(iD:(;/; ) Regjzv;ary
" [ng mL"]
0 4.87 4,90 116 0.58 100.6%
~ 50% 9.30 9.29 186 0.57 99.8%
Ofloxacin
100 % 17.77 17.95 208 047 101.01%
150% 25.53 25.60 172 032 100.2%
Mean  100.40%
0 12.19 12.25 240 071 100.2%
) 50 % 23.25 23.12 213 025 99.4%
Ornidazole
100 % 44.44 44.88 894 0.69 101%
150% 63.82 63.65 9.83 058 99.7%
Mean  100.07%

and ornidazole were measured and the amount of
ofloxacinand ornidazol e cal culated using already con-
structed calibration graph. Assay studieswerecarried
out at threedifferent levelsi.e. 50%, 100%, 150%levd.
The percentage assay at three different levels for
ornidazolewasfound to be from 98.00 % to 102.00
%. Theresultswereshownin (TABLE 2).

Accuracy (Recovery)

Therecovery was used to eva uatethe accuracy of
the method. A ccuracy of the method was determined
using themethod of standard addition. A fixed volume
of standard ornidazol e solution wasmixed with differ-
ent concentrations of preandyzed samplesolutionsand
mixtureswereandyzed by proposed method. The per-
cent recovery wasdetermined at differentlevelsi.efrom
50% to 150% level. Theresultsof recovery analysis
for ornidazoleareshownin (TABLE 3).

RESULTSAND DISCUSSION

Inthe present study quantification of ofloxacinand
ornidazol e have been donefrom theformulationsusing
Differentia Pulse Polarography technique. Thedeve-
oped method wasvalidated as per the ICH guidelines
(TABLE 1-3). But beforethe method devel opment and
subsequent vaidation, opti mi zation of theconditionsfor
theanaytewasdonei.e. pH, supporting e ectrolyteand
adsotheparametersi.e. (1) scanrateand (2) Pulseam-
plitude hasbeen studied. During optimization of the con-
ditions, the polarographic response of ornidazolein dif-
ferent buffer solutions have been studiedi.e. Acetate,
Phosphate and Britton-Robinson Buffer. Britton-
Robinson buffer was prepared by mixing 0.04M Boric
acid, 0.04M Phosphoric acid and 0.04M Glacia ace-
ticacid. Further pH was adjusted with 1M NaOH. In
the Britton-Robinson Buffer thewhole pH rangei..e.
pH 2.0 to pH 10.0 has been studied. Asthe pH was
shifted from acidicto basic thereischangein peak po-
tential wasobserved. Finaly Britton-Robinson Buffer
of pH 5.5 was chosen asthe best, dueto good separa
tion of both the analytes, more uniform peak shape,
lesstailing, lessbroadening of peak, normal baseline
start and regression analysis. The KCl used asasup-
porting e ectrolyte. With K Cl moreuniform and sharper
peakswere observed. Pulse amplitude of 50mV was
chosen asoptimum asthereislossof resolution at high
pulseamplitude. TheDifferentia Pulsepolarogramsof
ofloxacin and ornidazolewererecorded at variousscan
rates. At higher scan rate than 15mVs? the width of
peak increases, its hel ght decrease and pesk shapewas
distorted. At dower scan ratethan 15mVs* uniform
peak shape and peak height was small ascompared to
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that of higher scan ratethan 15mV's?, so ascanrate of
15mVs?! was chosen as a best for the analysis. The
height of peak increasegradually with concentration of
ornidazole and the response of peak current ip asfunc-
tion of concentration arelinear.

No significant interferencewas observed from ex-
cipientscommonly usedintheformulationi.e. glucose,
sucrose, starch, magnesium stearate or talc powder.

CONCLUSION

Application toanalysisof pharmaceutical for mu-
lation

A new polarographic method has been developed
and subsequently validated for the quantification of
ornidazolefrom aformulation. The advantages of this
method for andytical purposeslieintherapid determi-
nation of ornidazolein pharmaceuticd formulations, easy
preparation of the sample, good reproducibility and use
of inexpensiveinstrumentation. In additiontothis, pro-
posed method isfound to be more s mple, economic,
accurate and practica than chromatography and spec-
trophotometry methods. Therefore presented method
can berecommended for routinequality control analy-
ssof ornidazol einthe pharmaceutica formulations.

—> Fyll Poper
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