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ABSTRACT

The objective of the study was to develop a sinmgteurate, precise and rapid UV first order detive
spectrophotometric method with subsequent validalip using ICH guidelines for the determinationofibxacin
and ornidazole by using 0.1N hydrochloric acid s solvent in combined dosage form. The propossddider
derivative method involves the measurement of rabsce of one drug at zero crossing point of othence 278
nm and 293.6 nm were selected for the estimatiooflokacin and ornidazole respectively. The linganf the
proposed method was found in the concentratiomeanf 0.5 — 10 ug /ml% 0.9995) for ofloxacin and 2.0 — 30
pg /ml (P= 0.9971) for ornidazole respectively. The percgetanean recovery was found to be 100.069 % for
ofloxacin and 100.08 % for ornidazole respectivdllie method was also statistically validated far linearity,
accuracy and precision. Both intra and inter dayiation showed less percentage (%) RSD valuescatitig high
grade of precision of this method.

Keywords: UV spectrophotometric estimation, ofloxacin, oaxdle, validation.

INTRODUCTION

Ofloxacin is a synthetic broad spectrum antibaatesigent. Chemically ofloxacin [1] is a fluorinatedrboxy-
quinolone. It is a racemate, ()- 9-fluro-2, 3-diing-3-methyl-10- (4-methyl-1-piperazinyl)-7-oxo-ihyxido
[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid. Itofficial in BP [2], USP [3], and EP [4]. The asspyocedure
mentioned in these pharmacopoeias uses non aqgtiatisn for estimation of ofloxacin. Literaturersey reveals
spectrophotometric methods [5, 6, 7, 8 ], atomisoabtion spectrometry [5], spectro-flurometry [BRPLC [9] and
microbiological method [10] for its determination.

Ornidazole [1] is a 5-nitro-imidazole derivativeedsas anti-infective agent. It is not official inyaPharmacopoeia.
Literature survey reveals that ornidazole is edthaby voltametry [11] and HPLC [12] methods fos it
determination in dosage forms and biological flui@dloxacin and ornidazole in combined tablet deségm is
available in the market, has gained increasing @eoee in diarrhoea, bacterial and protozoal idest
Spectrophotometric [13, 14] and HPTLC [15] methbdse been established for their simultaneous estiman
tablet dosage form. This proposed work presentplsinaccurate and reproducible UV spectrophotometgthods
for simultaneous determination of ofloxacin andidazole in tablet dosage form.
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MATERIALS AND METHODS

Instrument and reagents

Spectral scan was made on a Shimadzu UV-spectrompietér, model 1800 (Shimadzu, Japan) with spebaat
width of 0.5 nm with automatic wavelength correntioby using a pair of 10 mm quartz cells. All spact
measurements were done by using UV-Probe 2.42 aftw

Reference standards of ofloxacin and ornidazolewetained from reputed firm with certificate obéysis.
Hydrochloric acid was used of AR grade.

Preparation of standard drug solutions

100 mg standard ofloxacin was weighed accuratetyteansferred to a 100 ml volumetric flask and satéd with
30 ml of 0.1N hydrochloric acid for 15 minutes. TWwlume was made up to the mark with 0.1N hydrodtlacid
to give a stock solution of ofloxacin of concenitvat1000ug /ml. From this solution, 10 ml of solution wagegited
out and transferred into 100 ml volumetric flaskeTvolume was made up to mark with 0.1N hydrochladidto
give a working standard solution of concentrati®g jg/ml.

Similarly 100 mg standard ornidazole was weighecueately and transferred to a 100 ml volumetricsKland
sonicated with 30 ml of 0.1N hydrochloric acid fo6 minutes. The volume was made up to the mark QuittN
hydrochloric acidto give a stock solution of ornidazole of concetitira 1000ng /ml. From this solution, 10 ml of
solution was pipetted out and transferred into dd@olumetric flask. The volume was made up to maitkh 0.1N
hydrochloric acid to give a working standard santof concentration 100g/ml.

Estimation from tablets

Twenty tablets were weighed accurately and avenagght of each tablet was determined. Powder etprivdo 20
mg of ofloxacin and 50 mg of ornidazole was weiglaed transferred in 100 ml of volumetric flask. 8 8 of
0.1N hydrochloric acid was added and sonicatedlfominutes and filtered. The filtrate and washirgrevdiluted
up to the mark with 0.1N hydrochloric acid to ga@ncentration as 100y /ml. Such solution was used for analysis.

Method: First order derivative method

(a) For ofloxacin

For the selection of analytical wavelength, ifiml solution of ofloxacin was scanned in the speatmode from
400 nm to 200 nm by using 0.1 N hydrochloric acdodank. The first order derivative spectrum watoled by
using derivative mode by UV probe 2.42 softwar@nfrthe spectrum, the amplitude of the derivativecspm was
measured at 278 nm.

(b) For ornidazole

For the selection of analytical wavelength,ifiml solution of ornidazole was scanned in the spet mode from
400 nm to 200 nm by using 0.1 N hydrochloric acdodank. The first order derivative spectrum watoied by
using derivative mode by UV probe 2.42 softwar@nfrthe spectrum, the amplitude of the derivativecspm was
measured at 293.6 nm.

Preparation of calibration curves

Series of solutions containing 0.5 — 10 pg/ mbiddxacin and 2.0 -30 pg/ ml of ornidazole weredisedetermine
linearity of the proposed method respectively. uBohs were scanned in the spectrum mode and asmlspectra
were converted to first order derivative spectiig.[E(a), 1(b)].
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Fig. 1(a): Overlay spectra of first order derivative of ofloxacin in the concentration range of 2 — 1dg/ ml
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Fig. 1(b): Overlay spectra of first order derivative of ornidazole in the concentration range of 2 -Qlug/ ml
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After observing the overlain first order derivatigpectra of ofloxacin and ornidazole, the zero sings points of
both drugs were selected for analysis of other .dfie first wave length selected was 278 nm, thie zeossing
point of ornidazole where ofloxacin showed consatidés absorbance. The second wavelength was 293.6hem
zero crossing point of ofloxacin, where ornidazsl®wed considerable absorbance. The calibratiovesuwvere

plotted of dA/ d against concentrations [Fig. 2 (a), 2(b)].

Fig.2 (a): Calibration curve of ofloxacin in the cacentration range of 2-10 pg/ml
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Fig.2 (b): Calibration curve of ornidazole in the concentraton range of 2-10 pg/ml
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Results of the analysis are given in table 1.

Table 1: Values of results of optical and regressipof drugs

Parameter Ofloxacin _ Ornidazole
Detection Wavelength (nm) 278 293.6
Beer Law Limits (pg/ml) 0.5-10 2.0-30
Correlation coefficient?) 0.999¢ 0.997:
Regression equation (y=b+a
Slope (a) 0.0035 0.0008
Intercept (b) 0.0001 0.00009

Estimation from tablets

Twenty tablets were weighed accurately and avevnagght of each tablet was determined. Powder etgrivao 20
mg of ofloxacin and 50 mg of ornidazole was weigland transferred in 100 ml of volumetric flask3@& ml of
0.1N hydrochloric acid was added and sonicatedlfominutes and filtered. The filtrate and washirgrevdiluted
up to the mark with 0.1N hydrochloric acid to gi#encentration as 100g /ml of each drug. Such solution was
scanned in the range of 200-400 nm against 0.1 &dahloric acid as blank. The absorbance spectne we
converted to first order derivative spectra. Caltohs were done as per the equations. The comatiems of
ofloxacin and ornidazole present in tablets werneutated by substituting the values of absorbamcdinearity

equations.

(a) For ofloxacin Y = 0.0035x + 0.0001
(b) For ornidazole Y = 0.0008x + 0.00009

Method Validation
These methods were validated according to ICH djuiee

Accuracy
To ascertain the accuracy of proposed methodsyeegstudies were carried out by standard additnathod at

three different levels (80%, 100% and 120%). Peroesovery for ofloxacin and ornidazole was foundhie range
of 98.05 % to 101.22 %. (Table 2).

46
Pelagia Research Library



Rajan V. Rele.et al Der Chemica Sinica, 2013, 4(4):43-48

Table 2: Statistical evaluation of the data subjded to accuracy

Le\g/il of Amount ;;relsent in Amount /adlded in Amount/fotlmd in % Recovery Mean %
recovery ug/m ug/m ug/m recovery
OFL ORN OFL ORN OFL ORN OFL ORN OFL ORN
2.0 5.0 16 4.0 3.61 9.20 100.27 100.22
80% 2.0 5.0 16 4.0 3.53 9.11 98.05 101.22| 99.75 | 100.03
2.0 5.0 16 4.0 3.63 8.88 100.83 98.66
2.0 5.0 2.0 5.0 4.02 10.02 100.50 100.20
100% 2.0 5.0 2.0 5.0 4.03 9.98 100.75 99.80| 100.08 | 100.03
2.0 5.0 2.0 5.0 3.96 10.01 99.00 100.10
2.0 5.0 2.4 6.0 4.41 11.03 100.23 100.27,
120% 2.0 5.0 2.4 6.0 4.45 11.05 101.13 100.45 100.07| 100.18
2.0 5.0 2.4 6.0 4.35 10.98 98.86 99.81
Confidence interval 99.96+0.69| 100.08+0.44
OFL = Ofloxacin, ORN = Ornidazole
Linearity

The linearity of measurement was evaluated by aivadydifferent concentration of the standard solui of
ofloxacin and ornidazole. For both the drugs cotregion range was found to be 0.5-10 pg/ml for xdldin and
2.0-30 pg/ml for ornidazole.

Precision

The method precision was established by carryirgttoel analysis of tablets powder blend containifg ghg of
ofloxacin and 500 mg of ornidazole. The assay veased out for the drugs by using proposed anayticethod in
six replicates. The values of relative standardatsn were well within limits 99.00 % and 100.75fé6 ofloxacin
and 99.80 % and 100.48 % for ornidazole respegtivelicating the sample repeatability of the methble results
obtained are tabulated in table 3

Table 3: Statistical evaluation of the data subjeed to method of precision

Sr.No. | Sample No % Assay
OFL ORN
1 1 100.5 100.2
2 2 100.75 99.80
3 3 99.00 100.10
4 4 100.02 | 100.44
5 5 100.37 | 100.3¢
6 6 100.6¢ | 100.4¢
Mean % assay 100.215| 100.23
%R.S.D. 0.6458 | 0.2572

Intra-day precision was estimated by assaying tsiplewder blend containing 200 mg of ofloxacin & mg of
ornidazole. The assay was carried out for the dbygssing proposed analytical method in six repéisaThe results
were average for statistical evaluation.

Inter-day precision was estimated by assaying tsigewder blend containing 200 mg of ofloxacin & mg of
ornidazole for three consecutive days (i%.3° and ' days). The statistical validation data for intrajanter day
precision is summarized in table 4.

Table 4: Summary of validation parameter for intra-day and inter-day

Sr. No. Parameters Ofloxacin  Ornidazole
1 Intra-day precision 99.60%  99.45%
(N=3)amount found + % R.S.D. 0.24847  0.03446
2 Inter-day precision 98.484 98.762%
(N=3)amount found + % R.S.D. 0.13607  0.00768

Both intra- day and inter-day precision variatiaurid to be less in % RSD values. It indicates highgree of
precision of the method.
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RESULTS AND DISCUSSION

The developed first order derivative spectrophotimimenethod for simultaneous determination of oo and
ornidazole in tablet formulation was found to bmgie and convenient for the routine analysis of tlogs. The
method is used to eliminate the spectral interfeeenom one of the two drugs while estimating titieeo drug by
selecting the zero crossing point on the derivasipectra of each drug as the selected wavelengidisdR for not
using simultaneous equation and absorbance ratiooaie were not used as there is maximum spectealagpyand
more difference in the absorbance. The proposetiades accurate, precise and reproducible. It idicoed from
validation data as given in tables 1 to 4. The 9DR#s found to be less than 1, which indicatesditgliof method.
Linearity was observed by linear regression equati@thod for ofloxacin and ornidazole in differennhcentration
range. The correlation coefficient of these drugs found to be close to 1.00, indicating good ligdigure 2 (a)
and 2 (b).

The assay results obtained by proposed methodisrsin table 2 are in good agreement. Hence praposthod
can be used for routine analysis of these two ding®mbined dosage form. Method is simple, aceunatecise,
reliable, rapid, sensitive, reproducible and ecaicaimlt is validate as per ICH guidelines.

CONCLUSION

The proposed method is simple, precise, accuraderapid for the determination of ofloxacin and daole in
combined dosage form. The method does not reqoireadio of first order derivative as suggestedtarature [8].
The amplitude of first order derivative can be dikgused to assay of formulation. This method baradopted as
an alternative to the existing methods. It candmly and conveniently adopted for routine quatibytrol analysis.
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