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ABSTRACT

Various organic solvents like methanol, chlorofoaitohol, dimethyl formamide; acetonitrile, hexaaeetone and
carbon tetrachloride have been employed for soizdilon of poorly water-soluble drugs for spectroptmetric
estimations. Drawbacks of organic solvents inclidgh cost, toxicity and error in analysis due tolatiity.
Attempting to minimize these drawbacks, three sawple, accurate, environmental friendly, cost @ffe, safe,
sensitive spectrophotometric methods have beerageebfor simultaneous estimation ofloxacin andidamole in
tablet dosage form by using agueous solution of\2 €odium benzoate solution, as a hydrotropic agdqtieous
solubility of these model drugs was enhanced teeatgextent 5 and 11 fold for ofloxacin and ornidigzin 2.0 M
sodium benzoate solution respectively. Sodium laé@zolution and additives of tablet did not inéeef in analysis,
as sodium benzoate did not show any absorbanceeaB@® nm. Quantitative estimation of these drugtairet
dosage form was carried out by method-1, first ordierivative spectrophotometric, method-11 area endurve and
method-1lIl multi-component methods of spectrophetam analysis. Both drugs obeyed Beer's law in the
concentration ranges employed for theses methodsuli® of analysis were tested and validated faioua
parameters according to ICH guidelines; hence theppsed methods can be adopted for the routineyaisabf
ofloxacin and ornidazole in tablet dosage form.

Keywords: Hydrotropic Solubilization, Ofloxacin, Ornidazol8pectrophotometric Methods.

INTRODUCTION

Spectrophotometric estimation of poorly water stdulirugs generally requires the use of organicesub; acid or
base. Various organic solvents like methanol, 98%r®l, cycloheaxne and 1,4-dioxane etc are gdyerséd for
solubilization of poorly water soluble drugs. Higbst, toxicity and pollution are the drawbacks mfanic solvents.
These drawbacks can be overcome by the use of thgdio solubilizing agents such as sodium salieylabdium
benzoate and sodium lauryl sulphate, sodium glyeimand sodium gentisate, urea, sodium acetate edidns

citrate and, niacinamide. The pH of 2.0M Sodiunmzmate solution was 8.2 Therefore in order to chibek
influence of pH on solubilities of ofloxacin andnadazole, buffer solution of 8.2 pH was made ar golubilities
of the drugs were determined. There was nearly iffereénce in the solubility of ofloxacin and orninde in

distilled water and buffer of pH 8.2. However aquesolubility’s of these model drugs were enhartoed great
extent 5 and 11 fold for ofloxacin and ornidazale2iOM sodium benzoate solution respectively. Ttineysproved
that increases in solubility of ofloxacin and omm®dle were not due to change in pH but was dueydookropic

solubilization.

The said phenomenon has been successfully appligte analysis of various drugs.[1-3]
Literature survey revealed that some methods aafladnle for the determination of ofloxacin and olamole in

combination by UV, HPLC.[4-6]None of these methods is without limitations sortbed was felt to develop new,
simple, accurate, cost effective, spectrophotomeiniethods for simultaneous estimation of ofloxaeind
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ornidazole in tablet dosage form by using aquealgtisn of 2.0 M sodium benzoate solution, as arbydpic
agent.

MATERIALS AND METHODS

Materials

The commercially available tablets, Oflomac-OZ (kbtlaim: Ofloxacin-200mg, ornidazole- 500mg) wasqured
from local market. 2.0 M sodium benzoate soluticas used as hydrotropic agent after consideringdebility
factors of both the drugs as well as the interfeeatfiue to excipient matrix present in tablet fortioh.

Instrument

UV-visible double beam spectrophotomet&himadzu model 1700 with spectral bandwidth ofni, mavelength
accuracy of + 0.3 nm and The absorption spectthefeference and test solutions were recordedl dm quartz
cells over the range of 200— 400 nm.

Preliminary solubility studies of drugs

Solubility of both drugs was determined at 2821 An excess amount of drug was added to threevscapped
30ml glass vials containing different agqueous systeviz. distilled water, buffer of pH 8.2 and 2D sodium
benzoate solution. The vials were shaken for 12 lrsa mechanical shaker. These solutions werevatioto
equilibrate for the next 24 hrs and then centritufer 5 minutes at 2000 rpm. The supernatant oh aéal was
filtered through Whatman filter paper No.41. THedites were diluted suitably and analyzed spebiwagmetrically
against corresponding solvent blank.

Preparation of standard stock and binary mixture sdutions

The standard stock solutions of ofloxacin and aanade were prepared by dissolving 50 mg of eacly drwt0 ml
of 2.0 M sodium benzoate solutions and final volum@es adjusted with distilled water in 200ml of valetric flask.
From the above solution 10 ml of solution was taked diluted to 50 ml with distilled water to getsalution
containing 100 pug/ml of each drug. Working standaditions were scanned in the entire UV ranged6f200 nm.
For method | and Il six mixed standard solutionghwéoncentration of ofloxacin and ornidazole in ttaio
30:5,25:10,20:15,15:20,10:25,5:30 and for methdéddeven mixed standards solutions with concemmaibf
ofloxacin and ornidazole in the ratio 5:12.5,67t%7.5,8:20,9:22.5,10:25 and 11:27.5 were preparatistilled
water by diluting appropriate volumes of the stadddock solutions.
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Fig.1 First order derivative overlain spectra of Ofoxacin and Ornidazole

Method-I: Derivative Spectrophotometry Method
In this method, Saudagar at al.(2026).g/ml solution for both the drugs were prepared scanned in the range of
400nm to 200nm. The spectra obtained were deragtiz first order and then recorded, which showgalxacin

had zero crossing point at 332 nm while ornidatald zero crossing point at 319nm (Fig. 1). At theozcrossing
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point of ofloxacin, ornidazole showed a measuradéd\. where as at the zero crossing point of ornidazole,
ofloxacin showed appreciable dA/dHence both wavelengths 319 and 332 nm were seleas analytical
wavelengths for estimation of ofloxacin and ornimlazrespectively. Calibration curves were plotted dfloxacin
(5-35 pg/ml) at 319 nm and ornidazole (5-40 pg/alB32nm as dAlv/s concentration. The concentrations of
both the drugs were obtained from the standarthredion curves by interpolation method.

Method II: Area Under Curve Method (AUC)

AUC method, Thomas at al. (2007) involves the dalion of integrated value of absorbance with respe
wavelength. Area calculation processing item cal@d the area of bounded by the curve and horizaxis Here
horizontal axis represents baseline.

(a+ﬂ)=j::Ad/1

Where,a = area of portion bounded by curve data and égstréine connecting the start and end pofist,area of
portion bounded by a straight line connecting tlaetand end point on curve data and horizontad, axiand, are
wavelengths representing start and end point ofecrggion.

This method involved the calculation of concentnatof ofloxacin in the region of 350-347 nm and donidazole
in the region 331-328nm and these regions welectsel on the basis of repeated observation that akea
calculation of pure sample drug against the comagah. The UV spectra of ofloxacin and ornidazaleng with
their AUC region are given in Fig. 2 and 3 respai.

331 350
IAd/‘ =K, ....Eqn.1 .[Ad/] =K.\C, ....Eqn.2
328 347
331 350
IAd/‘ =K, ....Eqn.3 .[Ad/] =K,C, ...Eqn.4
328 347

Where G and G are the concentration of ornidazole and ofloxatipg/ml respectively and KK,, K; and K, were

constant having values 0.1122, 0.0603, 0.0963 a%bQ respectively. Area of curve between 350-34@nth331-
350 331

328nm represented a{ AdA and .[Ad/] for ofloxacin and ornidazole respectively. In wief that, following
347 328

two final equations were developed for the esiiomadf ofloxacin and ornidazole.

350 331

[ Ad1 = 0.060XC, +0.069%C, ....Ean5 [ Add =0112C, +0.096%C, ....Eqn.6

347 328
Sample solutions were scanned and area was caldulathin the indicated wavelength regions. Conegian of
both components were calculated using Eqn. 5 & 6.

Method Ill: Multi-component Method

In this method, Gangwal and Trivedi (19%8yven mixed standards of ofloxacin and ornidazokhe ratio of 1:2.5
having concentrations img/ml 5:12.5,6:15,7:17.5,8:20,9:22.5,10:25 and 1E2vere prepared in distilled water by
diluting appropriate volumes of the standard steokutions and scanned in the region of 400 nm t0 2.
Sampling wavelengths (320 and 332 nm) were selemeithe trial and error basis. The concentratiomdividual
drug was feed to the multi-component mode of thstriment. The instrument collects and compilessitectral
data from mixed standards and concentration of eaatiponent were obtained by spectral data of sasgilgion
with reference to that of seven mixed standarderf@n spectra of mixed standards are given in 4ig.
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Fig.2. The UV spectra of ofloxacin along with it'sSAUC
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Fig.3 The UV spectra of ornidazole along with it SAUC

Analysis of the tablet formulations
Twenty tablets of marketed formulation were acalyatveighed and powdered. A quantity of powder eajgint to

50 mg of ornidazole was transferred to 100 ml vadtrio flask and dissolved in 40 ml of 2.0M sodiuenhkoate
with frequent shaking for 15minutes and final votumas made up with distilled water. The sampletgmiuvas
then filtered through Whatman filter paper No.41 dinst few ml were rejected. From the above solutiOml of
solution was taken and diluted to 50ml| with distillwater to get a solution containing 100 pg/mbwiidazole and
corresponding concentration of ofloxacin. This ol contains ofloxacin and ornidazole in the pmjpos of 1:2.5
For three methods- 2.0 ml of solution was transféin 10ml volumetric flask and diluted with dikd water to
obtain final concentration of 8ug/ml of ofloxaciand 20 pug/ml of ornidazole Then these sample isolsitwere
scanned using proposed three methods and thesregete obtained. Analysis procedure was repeatetinses
with tablet formulation. The result of analysistalblet formulation was reported in Table 1.
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Fig-4 Overlain spectra of mixed standard of ofloxain and ornidazole

VALIDATION OF THE DEVELOPED METHODS
The developed methods for simultaneous estimatibrfloxacin and ornidazole were validated as peHIC
guidelines. [7, 8]

Accuracy

To check the accuracy of the proposed methodsyeegstudies were carried out at 80,100, and 120%eopure
drug concentration as per ICH guidelines. The regpgtudy was performed three times at each |&l&. results
of the recovery studies are given in Table 2.

Precision

Repeatability

To check the degree of repeatability of the methediable statistical evaluation was carried R@peatability was
performed for six times with tablets formulatiorhel' standard deviation, coefficient of variation atahdard error
was calculated. The result of statistical evaluatice given in Table 1.

Intermediate Precision- (Inter-day and Intra-day precision)
The intra-day and inter-day precision was deterrthibg assay of the sample solution on the same tdiffarent
time intervals and on different days respectivélye result of the same are presented in Table 3.

Limit of Detection (LOD) and Limit of Quantitation (LOQ)

The LOD & LOQ for ofloxacin and ornidazole by pregeal methods were determined using calibration atalsd
LOD and LOQ were calculated as 8/S and 10/S, respectively, where S is the slope of the caflibn curve and
o is the standard deviation of response. The restittse same are shown in Table 3.

RESULTS AND DISCUSSION

Solubility studies indicated that aqueous solupitif ofloxacin and tinidazole were enhanced moanth and 11
folds in 2.0 M sodium benzoate solution as compaedsolubility in distilled water and buffer of pi8.2
respectively.

For each drug, appropriate dilutions of standacdksisolutions were assayed as per the developeldod®etFor
method-1,1l and lll, the Beer- Lambert’s concentvatrange was found to be 5-35 pg/ml for ofloxaaimd 5-40
png/ml for ornidazole at respective selected wagiles and coefficient of correlation were found ®990.9998,
0.9998 for ofloxacin at 319nm, 350-347nm, 332nm Areb87, 0.9995, 0.9997 for ornidazole at 319 nfl-3
328nm 320nm respectively.
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Percentage estimation of both drugs was foundbletalosage form were 99.96 and 99.98 in meth®9.[70 and
98.98 in method Il and 99.49 and 99.25 for ofloraand ornidazole respectively with standard deatl (Table
1).

Table 1: Analysis Data of Tablet Formulation

Label claim  Amount found* Label claim

Method Drug S.D.* % COV S.E*

mg/tab mg/tab (%)
| OF 200 198.54 99.96 0.0212 0.0212 0.0086
OR 500 496.615 99.98 0.0126 0.0126  0.0051
I OF 200 198.049 99.70 0.3874 0.3885 0.1581
OR 500 492,534 98.98 0.2695 0.2722 0.1100
i OF 200 197.253 99.49 0.7746 0.7785 0.3162
OR 500 493.879 99.25 0.4959 0.4996 0.2024

OF: Ofloxacin, OR:Ornidazole, S.D.: Standard deiaat COV: Coefficient of variation,
S.E.: Standard error,*Average of six estimationadflet formulation

The validity and reliability of proposed methodsrev@ssessed by recovery studies. Sample recovehofth the
methods are in good agreement with their respetdivel claims, which suggested non interferencofulation
additives and hydrotropic solubilizing agent sodinemzoate in estimation. (Table-2)

Table 2 Result of Recovery studies

Replicate Amount taken Amount added % Recovery % Recovery % Recovery
(ug/ml) Tablet  at (ng/ml) Method | Method I Method Il
OF OR % OF OR OF OR OF OR OF OR
1 438 12 38 9.6 100.00 101.00 99.12 100.00 99.890 101.25
2 4.8 12 80% 38 9.6 9860 100.22 101.77 101.22 99.250.980
3 438 12 38 96 99.97 9945 100.13 10145 102.08.459
1 438 12 48 12 98.55 101.00 99.55 99.10 98.970 99.780
2 4.8 12 100% 4.8 12 99.10 100.55 101.10 99.55 100.200.080
3 438 12 48 12 100.00 99.54  99.00 98.45 101.50 .4002
1 438 12 57 144 9985 9812 98.00 99.99 99.980 101.05
2 4.8 12 120% 5.7 14.4 98.63 100.77 99.60 100.50 100.99.470
3 4.8 12 5.7 144 100.54 99.13 100.97 99.00 99.129.160

OF-ofloxacin, OR-ornidazole

Precision was determined by studying the repedtabihd intermediate precision. Repeatability resudicates the
precision under the same operating conditions avehort interval time and inter-assay precisione Standard
deviation, coefficient of variance and standaraewere calculated for ofloxacin and ornidazolee Thsults were
mentioned in Table 1. Intermediate precision steggresses within laboratory variation in differelatys. In both
intra and inter-day precision study for both thethnds %COV were not more than 2.0% indicates good
repeatability and intermediate precision (Table 3).

Table 3: Validation Parameters

Precision (% COV)
Interday
n=3
OF 0.0528 0.1601 0.7989 0.6132
OR 0.0824 0.2499 0.6863 0.6254
OF 0.0235 0.0712 0.8137 0.6546
OR 0.1059 0.3210 0.5089 0.7102
m OF 0.1576 0.4778 0.4532 0.6880
OR 0.1255 0.3805 0.3442 0.7743
OF: Ofloxacin, OR: Ornidazole, COV: Coefficientwariation,
* Average of six determination

LOD*  LOQ*

Method  Drug |\ oy Lg/ml  Intraday *

The value of LOD and LOQ were 0.0528ug/ml, 0.16@iml for ofloxacin and 0.0824 ug/ml, 0.2499for atazole
in method I, 0.0235 pg/ml, 0.0712 pg/ml for ofloxaand 0.1059 pg/ml, 0.3210pg/ml for ornidazoleriethod I,
0.1576 pg/ml, 0.4778 pg/ml for ofloxacin and 0.1268ml,0.3805 pg/ml for ornidazole respectivelylflea3)

CONCLUSION

The present paper describes application of hydpatrsolubilization phenomenon for the simultareestimation
of ofloxacin and ornidazole in tablet dosage foyrfibst order derivative spectrophotometric, areder curve and
multi-component methods of spectrophotometric aialyBoth drugs showed good regression values it th
respective wavelengths and the results of recosryy reveled that any small change in the drugeotnation in
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the solution could be accurately determined byptaposed methods and low values of LOD and LOQcated

good sensitivity of proposed methods. Hence prapasethods are new, simple, accurate, sensitieg from

pollution and precise and can be adopted for reusinalysis of ofloxacin and ornidazole in tablesatpe form.

Further, as sodium benzoate does not absorb aliifver8, a large number of drugs havikmgax above 300 nm
can be used for estimation by proposed methods.
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