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ABSTRACT

A simple, rapid and sensitive spectrophotometrichog has been developed for simultaneous estimaifon
cefuroxime axetil and potassium clavulanate in doexdb dosage form. Maximum absorbance of cefuroxirail
and potassium clavulanate was measured in methatrz84 nm and 271nm. The calibration curve of hbthdrug
obey’s the Beer’s Law in the concentration rangg0ptg/ml for cefuroxime axetil and 1-30pg/ml for gssium
clavulanate with correlation coefficient value 09@nd 0.998 at 284nm and 271nm respectively. Tesept
method was validated as per ICH guidelines. Theultesbtained of this method were in good agreement

recommended for routine analysis where time, cffettveness and high specificity of analyticaht@iques are of
great importance.
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INTRODUCTION

Chemically Cefuroxime axetil is, (1RS)-1-(acetylp»thyl (6R, 7R)-3-[(carbamoyloxy)methyl]-7-[[(zZH2uran-2-
yl)-2-(methoxyimino)acetyl]lamino]-8-oxo-5-thia-1-@zcyclo[4.2.0] oct-2-ene-2 carboxylate. It is used an
antibiotic for the treatment of many type of baigkiinfections such as bronchitis, sinusitis, tdits, ear-
infections, skin-infections, urinary tract infeatm Cefuroxime axetil (CA) is a second-generatiephalosporin
that contains the clasdielactam ring structure. (Fig.no.1)

Potassium clavulanate (PC) is chemically, (2R-3#R)12)-2-hydroxyethylidene]-7-oxo-4-oxa-1-azahity [3.2.0]
heptanes-2-carboxylate. It is a powerful inhibitoir p-lactamase enzyme and is most often formulated in
combination with antibiotics for treatment of infien caused by lactamase producing bacteria. Batloticial in

IP, BP and USP. (fig.no.2)
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Fig. No.1: Cefuroxime axetil
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Literature survey reveals; spectrophotometric, mmémeetric, DSC, HPLC and HPTLC methods for CA
determination in single or in combination with atlteugs are reported. RP-HPLC determination of R ather
drugs and bioanalytical methods for determinatiéiP@ as single drug are reported. No reports weuad for
simultaneous determination of CA & PC by UV- speptrotometric method.

Hence attempts were made to develop simultanedimat®n of cefuroxime axetil and potassium clawvaite in
combined dosage form by UV- spectroscopy.

MATERIALS AND METHODS

Cefuroxime axetil and Potassium clavulanate wassgimple from Lupin Pharmaceuticals. Methanol used of
analytical grade. The UV spectra of standard amdpa solutions were recorded in 1 cm quartz cedimai a
Shimadzu UV/Vis-1800 double beam UV/Vis spectrophmter (Japan). Shimadzu AUX 220 balance was used f

weighing the samples. Oratil CV 500 tablets (Cefure axetii 500mg, Potassium clavulanate 125mg,
(MACLEODS PHARMACEUTICALS LTD.) were procured frofocal market.

Preparation of sample solution
A stock solution of Cefuroxime axetil and Potassidavulanate (100pg/ml) was prepared by dissoligng of
both the drug in 100 ml of methanol taken in a l&80 ml volumetric flask. Aliquots of 100ug/ml atbn were

suitably diluted with methanol to give the finalnoentration in the range of 5 - 50 pg/ml for cekimee axetil and
1-30ug/ml for potassium clavulanate.

Calibration curve procedure

The following procedure has been adopted for obtgithe standard curve. An aliquot each from 5-3fhidor
cefuroxime axetil and 1-30ug/ml for potassium clamate was prepared. The solution was scanneckiratige of
200 to 400 nm against methanol as blank, the dimitavavelengths were found to be 284nm for Cefimexaxetil
and 271nm for Potassium clavulanate. The calibmatiorve was obtained by plotting absorbance vaagssnst
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amount of standard drug in pg/ml was shown in Fig Bland 4. The calibration data and statisticahpeters are

summarized in T

able No. 1 and 2.

Fig. No. 3: Standard Calibration curve of CA at 284m
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Fig. No. 4: Standard Calibration curve of PC at 27&m
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Table 1: Standard Calibration data for CA and PC
CA PC
Sr.no. Conc (ug/ml)  ABS*(284nm) Conc (ug/ml)  ABS*(271nm)

1 5 0.132 1 0.01

2 10 0.311 2 0.044

3 15 0.435 3 0.087

4 20 0.597 4 0.12:

5 25 0.729 5 0.158

6 30 0.918 10 0.456

7 35 1.03¢ 15 0.701

8 40 1.213 20 0.924

9 45 1.343 25 1.153

10 50 1.49 30 1.43¢

*Average of six determinations

Determination of Absorptivity value of CA & PC:

Appropriate dilutions of the standard stock solatiwere done to get 10pg/ml of each CA & PC, respelgt The
re measured for CA and PC at 28dmiax(of CA), 271nmXmax of PC). The absorptivity values
of the drugs were determined at the selected wagtis. These absorptivity values are the mean xf si

absorbances we

determinations.

Application of the proposed method for the determimtion of CA & PC in tablets:

Twenty tablets were weighed and average weightcaésilated. The tablets were crushed to obtain fioeder.
quivalent to 500mg of CA and 125mhB® was transferred to 100.0 ml volumetric flaslethanol

Tablet powder e
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added, sonicated for 10 minutes and volume was fupde the mark with methanol. The solution wastfikered
through a Whatmann filter paper (No. 45). The dilér was further diluted with methanol to obtain gpl of CA
and 10pg/ml of PC. The concentration of both CA & Rere determined by measuring the absorbanceeof th
sample at 284nm, 271nm. Concentration of sampldienlwas determined by Simultaneous equation noethibe
readings for analysis of mixed standards are ifeTilo. 3.

Table 2: Optical and regression characteristics

Simultaneous Equation Method

Parameters CA PC
Absorbance maxima(nm) 284 271
Linearity range (ug/ml) 5-50 1-30
Correlation coefficient 0.9992 0.9987
Slope 0.0302 0.0495
Intercept 0.0091 0.0595
Precision:

Intra-day (% RSD 0.35¢ 0.58:
Inter-day (% RSD) 0.329 0.477
Mean % recovery 99.54 99.25

Table 3: Analysis of Mixed Standards

Conc. of drugs taken (ug/ml) Conc. of drugs found (ug/ml) *% Drug found
CA PC CA PC CA PC
8 2 7.93 2.01 99.12 100.5
*Average of six determinations

Cx = Alay2-A2ayl/ axlay2-ax2ayl.......... Eq (1)
Cy = Alax2-A2ax1/ aylax2-ay2axl.......... Eq (2)

Where; Al and A2 are absorbances of the formulasib84nm and 271nm respectively, axl and ax2 lae t
absorptivity values of CA at 284nm and 271nm reSpely. Similarly, ayl and ay2 are the absorptiviglues of
PC at 284nm and 271nm respectively. Cx is the aaretion of CA and Cy is the concentration of ti@ P

RESULTS AND DISCUSSION

The sensitivity of the method was determined weébpect to limit of detection (LOD) and limit of qu#ication
(LOQ). The LOD was calculated as 3 times the ntésel and LOQ was calculated as 10 times the nieisel.
Recovery studies were done at three different tevighe pre-analyzed samples were spiked with tredsrd drugs
and the mixtures were reanalyzed by the proposdtiadeAt each level, three determinations wereqreréd to
check the recovery of the drug at different lewelthe bulk drug.

Table 4: Data of Precision studies

Repeatability Inter-day precision Intra-day premisi

Sr.No. Sample o oy Sp. RSD %Puity SD RSD %Purty S.DR.S.D
1 CA 9954 0352 0354 9858 0324 0320 9825 ®.34.355
2 PC 9925 0477 0480 9901 0472 0477 98.97 705D.583

Table 5: Data of recovery studies

Level of % recovery % Mean recovery SD R.S.D
CA PC CA PC CA PC
80 100.49 9858 0.169 0.623 0.170 0.629
100 100.53 98.75 0.375 0.948 0.378 0.964
120 100.46 985 0.844 0.884 0.854 0.892

Under the established conditions, Cefuroxime axetd Potassium clavulanate showed good correlatitnBeer's
law over the concentration range from 5-50ug/ml &80ug/ml at excitation wavelengths 284nm and &v.1hhe
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linearity was shown in the concentration range-605g/ml and 1-30pg/ml is y = 0.0302 x -0.0091 wr=d0.0495
x -0.0595 and; correlation coefficiert # 0.999 and 0.998 at wavelengths 284nm and 27Jspectively. A
relative standard deviation of 0.352 % and 0.47W&s observed on analysis of six replicate samplexatation
wavelengths 284nm and 271nm respectively. The penmazovery studies revealed that the values ldaydomn
97.56 % - 102.70 % and 98.22 % -101.22 % at wagthen284nm and 271nm respectively. Results of mgov
studies demonstrated that the proposed method ighly laccurate. (Table no.5) Both inter-day as veslintra-day
precisions were carried out in different concemtrapf the solutions and the relative standard ates (RSD) was
found to be less than 2.0. (Table no.4) Resultaiokd confirmed ruggedness of the method.

CONCLUSION

The proposed method was validated with respecintmatity, sensitivity, accuracy, reproducibilitydaprecision.
The developed method was found to be accurateispraad reproducible, which indicated that thishmdtcan be
used for the routine analysis of Cefuroxime aaaiidl Potassium clavulanate.
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