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ABSTRACT

A simple, accurate, precise and sensitive specttghetric method for estimation of cefepime in lank dosage
form was developed. The method is based on theafrmmof red coloured complex with 1, 10 phenoniheoin
presence of Ferric nitrate in aqueous medium. Thlewed species exhibiting maximum absorption & &in.
Beers law was obeyed in the concentration rang®28 — 7.26ug /ml with correlation coefficient 0.998. The limea
regression equation obtained by least square resjoms method were y = 0.094 x + 0.152, where y s th
absorbance and x is the concentration of the putg dolution. The method was validated for sevpeahmeters
like accuracy and precision. The values of relattendard deviation and % recovery were found tedtésfactory,
indicating that proposed method is precise and emteuand hence can be applied for the routine asialyand
quality control of cefepime in bulk as well as dysdorm.
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INTRODUCTION

Cefepime is chemically 1 — [[ (6R, 7R) -7 — [ 22— amino — 4 — thiazyl) glyoxylamido] — 2 — carlgex8 — oxo —
5 thia — 1 — azabicyclo [4.2.0] oct — 2 — en — @]-methyl ] — 1 — methyl pyrrolidinium chloride*7 (Z) — (0 —
methyloxime) monohydrochloride , monohydrate. Ibfficial in USP 29 / NF 24 [1]. It is a white taje yellow
powder highly soluble in water with molecular fora,gH,5Cl NgOsS,HCIH,O (Figure 1) and a molecular weight
of 571.5.

0CH,
N ‘\? - S
/Q \ 0 i Cl=\ g [/ @HO
. p=N__ = N\
HCI * HoN CH,
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FIGURE 1 : Structure of cefepime

It is useful in lower respiratory tract infectiomused by S. Aureus, S. Pneumonia, H. Influenzamabyr tract
infections caused by E. Coli, skin and skin struetinfections caused by S. epidermidis and intrdoatinal
infections.
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Literature survey reveals that some analytical wdthhas been reported for the determination ofpomie in
pharmaceutical formulation and in biological fluibich includes HPLC [2], [3] [4], [5], [6], voltametry [7], [8],
capillary zone electrophoresis [9] and few spedtaipmetry [10], [11], [12]. The proposed method alibges
simple, sensitive, accurate and precise spectropteitic method in the visible range of spectratfer estimation
of cefepime in bulk and dosage form.

MATERIALS AND METHODS

Instrumentation
A Equiptronics visible spectrophotometer model EZ2 8vith 1 cm matched quartz cells were used foctspke
study.

Chemical and reagents

All chemicals used were of analytical grade andyeeés were prepared using double glass - distillater. The
injectable formulations such as Cepime injectiohe(@bic) and Novapime injection (Lupin) were proalifeom
local market.

Preparation of stock solution - Standard stock solution of Cefepime was prepanedlibsolving accurately
weighed 100 mg of pure Cefepime in water in a 10@atumetric flask. This stock solution was furttdiluted to
get working standard of 4@g/ml by transferring 4 ml of standard stock solatio 100 ml volumetric flask and
volume was made up to the mark by water.

Preparation of sample solution of drug -Sample solutions of the Cepime injection and Nowepinjection were
prepared by dissolving 100 mg of powdered injecBample in 100 ml water by using separate 100 rimetric
flask and filter using Whatman filter paper. Thaesdutions were further diluted to get concentratguivalent to
40 ug/ml.

Preparation of reagents
1, 10 phenonthroline —0.01 M solution of 1, 10 phenonthroline was predaby dissolving accurately weighed
198.23 mg of powder in 100 ml water in volumettask.

Ferric Nitrate - 0.0033 M Ferric Nitrate solution was prepared bssdiving accurately weighed 133.32 mg of
Ferric nitrate in volumetric flask in 100 ml water.

Phosphoric acid— 0.2 M solution of Phosphoric acid was prepangdibsolving 1.33 ml of phosphoric acid in 100
ml water.

Determination of maximum wavelength max)

From the working standard solution of Cefepime,effip out 5 ml into 25 ml volumetric flask. 2.5 nfl ferric

nitrate solution and 4.0 ml of 1, 10 phenonthrolgmution were successively added to this flaske Tlask was
heated on water bath for 15 minutes and then caoledom temperature and 3 ml of phosphoric acid a@ded
and the rest volume was made by distilled watehl@dod red coloured solution obtained was scannedsible

range of spectra against water as blank. The wagtiecorresponding to maximum absorbance was falirkd 5
nm (Figure 2).

Preparation of calibration curve

For the preparation of standard calibration cualgjuots of standard solution of cefepime rangirant 0.2 ml to
4.6 ml were transferred to a series of 25 ml volwimdlask. The solution in these flasks was trddtesimilar way
as described under the head determination of mawimavelength. The absorbance of each solution wesesured
at 515 nm against water as blank. Calibration cofwbe drug was then plotted by taking absorbanitained on y-
axis and concentration of drug on x-aifsgure 3). The curve showed linearity in the range 0.286 1@/ml with
correlation coefficient 0.998.
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FIGURE 2 : Spectrum of cefepime showing maximum waalength of absorption
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VALIDATION

FIGURE 3 : Calibration curve of Cefepime

The method was validated for several parameteedililearity, accuracy and precision.

Linearity

The linearity of the analytical method was its iito elicit test results which are directly proponal to analyte
concentration in samples within a given range. 3taldish the linearity of the proposed method,osialiquots of
standard solution of the drug were analysed. Thgy dhowed linearity in the range of 0.28 — 7,28ml with

correction coefficient 0.998. The linearity data ahown inTable 1.

Accuracy

Accuracy of the proposed method was determinedgusicovery studies. The recovery studies wereethwit by
adding different amount (10%, 20%, 40%) of the pdineg to the pre-analysed formulation. The soligievere

prepared in triplicates and the % recovery wasutated. The results are shown(irable 2)
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TABLE 1 : Linearity table of Cefepime

Concentrationyg/ml) | Absorbance
0.32 0.172
0.64 0.208
0.80 0.220
0.96 0.248
1.28 0.284
1.60 0.305
1.92 0.336
2.24 0.381
2.56 0.402
2.88 0.432
3.20 0.452
3.52 0.485
3.84 0.504
4.16 0.535
4.48 0.586
4.80 0.602
5.12 0.644
5.44 0.666
5.76 0.685
6.08 0.722
6.40 0.749
6.72 0.787
7.04 0.824
7.36 0.861

TABLE 2 : Accuracy reading of Cefepime

Labeled claim (mg)| Level of Addition (%) Amount pfire drug added (mg) % Recov ysh;aéiﬂlcal Ang::y)/ss
250 10 25 100.7
250 10 25 99.9 100.27 0.404
250 10 25 100.2
250 20 50 99.8
250 20 50 100.3 99.9 0.361
250 20 50 99.6
250 40 100 101.1
250 40 100 100.4 100.37 0.751
250 40 100 99.6

Precision

Precision studies were carried out to ascertainréproducibility of the proposed method. Repeaiigbivas
determined by preparing five replicates of sameceatration of the sample and the absorbance wessuned.
Intraday precision study was carried out by prefpdrug solution of same concentration and anadyitiat three
different times in a day.

TABLE 3 : Precision results showing repeatability

Concentrationy(g/ml) | Absorbance| Statistical Analysis
4 0.519
4 0.520 Mean = 0.518
4 0.521 SD = 0.000837
4 0.520 % RSD =0.167
4 0.519

TABLE 4 : Intraday Precision

Concentrationyg/ml) | Absorbance 1] Absorbance|2 Absorbance 3 Average B RS
4 0.520 0.519 0.519
4 0.519 0.520 0.518
4 0.519 0.518 0.519
4 0.518 0.520 0.516 0.2109
4 0.517 0.519 0.517
% RSD 0.2198 0.1611 0.2518

The same procedure was followed for three differgays to determine inter day precision. The reswise
reported as % RSD. The precision results showeaod geproducibility(Table 3) with very low relative standard
deviation value. The results of intraday and irggrgdrecision studies are shown(irable 4) and(Table 5).
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TABLE 5 : Interday Precision

Concentrationy(g/ml) % RSD Average % RSD|
9 DAY 1 | DAY 2 | DAY 3 ge o
4 026 | 039 | 054 0.397

The results of various parameters of the developeithod are shown ifiable 6.

TABLE 6 : Summary of the spectral parameters of themethod developed

Parameter Result
Wavelength of maximum absorbance (nm) 515
Beer's law limit {1g/ml) 0.28 - 7.26
Sandell's Sensitivityi(g/cnt per 0.001 Absorbance unif) 0.004499
Molar extinction Coefficients) 5.2558 x 16
Regression equation (1 Motm™) 0.94 x + 0.152
Slope (m) 0.094
Intercept (c) 0.152
Correlation coefficient (r) 0.998
Accuracy 99.6 10 101.1%
Precision Intraday (0.2109) Inter day (0.397)

Estimation in dosage form

To analyse the concentration of drug in dosage f@owder sample taken from vial procured form loterket
equivalent to 100 mg of pure cefepime was accwyrataedighed and transferred to 100 ml volumetric Klasd
dissolved in water. Final volume was made by wakke solution was filtered using whatman filter papo. 1 to
remove any excipients. The solution was suitabliyteld to get about 4g/ml concentration. The suitable aliquots
were taken for estimation in linearity range and #ame treatment was given as in determination afimum
wavelength. (515 nm). The results of analysis hoavs in Table 7).

TABLE 7 : Statistical analysis of quantitative detemination of Cefepime in pharmaceutical formulation.

Formulation Labeled claim  Amount found % Recovery Effor SD* RSD
Inj. Cepime 250 mg 249.821 mg 99.9285 -0.0715+ 0.1692 | 0.1693
Inj. Novapime 1.09 0.99985 g 99.9845) - 0.015% 0.05555| 0.0556

* mean of five determination
RESULTS AND DISCUSSION

Cefepime reduces Fe (lll) to Fe (I) at elevateahgerature. The blood red coloured complex was fdrohge to
reaction of Fe (l) with 1, 10 phenonthroline. itosv maximum wavelength of absorbtionaax 515 nm. The
optical and spectral data are as summarized ineTablhe Beer’s law limit was found to be satigbagiinear over
the range of concentration 0.26/ml to 7.26ug/ml. The complex was intensly red coloured anceHarge value of
molar extinction coefficient 5.2558 x 40 mol* cm™ so that method is sensitive and useful for deteation of
even very low concentration of cefepime.

Accuracy of the proposed method was determinedhéydcovery studies, and good % recovery ( 99 #10% )
of the drug obtained indicate that the method mueate. The method was found to be precise asdief0.397)
and intraday (0.2109) was found to be low valudse Tesults of the assay obtained were found tonbgobd
agreement with the labeled claim, indicating theealte of interference of the excipients.

CONCLUSION

The developed method is simple, sensitive, accupatrise and reproducible. The proposed methapésific
without an interference of excipients and hencelmansed for the routine analysis of cefepime ik s well as in
pharmaceutical formulations.
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