Available online www.jocpr.com

Jour nal of Chemical and Phar maceutical Research, 2015, 7(4):860-865

ISSN : 0975-7384

Research Article CODEN(USA) - JCPRC5

Simultaneous estimation of cefepime hydrochloride and sulbactam sodium in
combined dosage form

Anjali Patel’’, Laxman Prajapati’, Amit Joshi', Mohammadali K harodiya®
and Sandip Patel?

'Department of Quality Assurance and Pharmaceutical Analysis, Shri B. M. Shah College of Pharmaceutical
Education and Research, College Campus, Modasa, Gujarat, India
Department of Pharmacology, Indukaka Ipcowala College of Pharmacy, New Vallabh Vidyanagar, Gujarat, India

ABSTRACT

A simple accurate, and precise effective simultaneous equation spectrophotometric method has been devel oped for
estimation of cefepime hydrochloride and sulbactam sodium in injection dosage form. The Beer lambert law
followed at concentration range 24-52 ug/ml and 16-26 ug/ml of cefepime hydrochloride and sulbactam sodium.
The proposed method was validated and applied for estimation of cefepime hydrochloride and sulbactam sodium in
combined dosage form.

Keywords. combined dosage, spectrophotometric, cefepime lkidtvade, sulbactam sodium, simultaneous
equation.

INTRODUCTION

Cefepime hydrochloride is chemically  7-(2-(2-amimatol-4-yl)-2-(methoxyimino) acetamido)-
3-((1-methylpyrrolidinium-1-yl)methyl)-8-oxo-5-thid-aza-bicyclo[4.2.0]oct-2-ene-carboxylate. Cefepim
hydrochloride belongs to cephalosporins class Iflls a semi synthetic analogue of kanamycin, whikactive
against most of gram-negative bacteria includingtg@ycin- and tobramycin-resistant strains. Thegdsuofficial

in Indian Pharmacopoeia, British Pharmacopoeia,lamited State Pharmacopoeia [2-4]. Several anallytieethods
have been developed for cefepime hydrochlorideeadord in combination with several other drugs [5-8]

Sulbactam sodium is [&lactamase inhibitor. This drugis given in comlioa with p-lactam antibiotics to
inhibit p-lactamase, an enzyme produced by bacteria thabgieghe antibiotic§’

Chemically sulbactam sodium is Sodium (2S,5R)-3r8ethyl-7-0x0-4-thia-1-azabicyclo (3.2.0)heptane-2-

carboxylate 4,4-dioxide [10]The drug is official in Indian Pharmacopoeia andtigin Pharmacopoeia [11-12].
Several analytical methods including UV, HPTLC, RPLC have been developed for sulbactam sodium [16].
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Figure 1. Chemical structure of (A) Cefepimehydrochloride (b) Sulbactam sodium

Detailed survey of analytical method literature ealed HPLC method has been reported for combinatfon
cefepime hydrochloride and sulbactam sodium [18F Present work describes the simultaneous equatahod
for estimation of simultaneous equation methodth&rrmethod was validated as per ICH guidelineg [18

EXPERIMENTAL SECTION

I nstrumentation
Shimadzu UV/Visible double beam spectrophotomdtf £800) with 1cm matched quartz cells were usedHte
spectral measurement. The spectrophotometer wspegwith UV probe software.

Chemicals and Reagents
Pure sample of Cefepime hydrochloride and sulbactadium were kindly gifted frofMontage Laboratories Pvt.
Ltd. Himatnagar, Gujarat.

Commercial injection formulation-Supime was (Verkimedies Limited) was purchased from local markét.
other reagents used were of AR grade.

Solvent system: 0.1 N NaOH (pH 8 with audjusted with 0.1 N HCI).

Preparation of stock solution

Accurately weighed 100 mg cefepime hydochloride df® mg sulbactam sodium reference standard was
transferred to 100 ml volumetric flask individuallgnd was dissolved in minimum quantity of 0.1N MaC'he
volume was dilute up to the mark with 0.1N NaOHeTdliquots from the standard stock solution wepeé out

for further dilution whenever needed to preparekivay standard solution.

Preparation of working standard solution:

Accurately measured 1 ml of std stock solution piaette out into 10 ml volumetric flask and dildtasing 0.1N
NaOH up to the mark to prepare the conc. of 100nof cefepime hydochloride and 100 pug/ml of sothen
sodium.

Selection of wavelength for analysis of cefepime hydrochloride and sulbactam sodium

The aliquots of cefepime hydochloride and sulbacsatium stock solution were taken and diluted & 0.1N
NaOH individually, such that the final concentratiof cefepime hydochloride and sulbactam sodium 24ag g/ml
and 12ug/ml respectively. The solution was scanoedr the range of 200-400 nm using UV-visible
Spectrophotometer and spectrum was recorded. Tivelevegth ({1, A2) at which maximum absorbance was
obtained was considered &g of the drug. These two wavelengths were used @sare absorbance of cefepime
hydochloride and sulbactam sodium. The overlairctspare shown in figure 2.
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Figure 2: Overlay spectra of cefepime hydrochloride (24 pg/ml) and sulbactam sodium (12 pg/ml)

Preparation of calibration curve

Accurately measured working standard solution éégiene hydochloride and sulbactam sodium were feared to
a set 10 ml volumetric flask individually and didgt with 0.1N NaOH to get different range of concatidn of
cefepime hydochloride and sulbactam. The absorbaf@ach solution was measured at selected wawvkieng
Calibration curves were constructed by plottingoabance versus concentration value for cefepimedttyidride
and sulbactam sodium.

Development of method

Simultaneous equation method

The formula for cefepime hydochloride and sulbactsodium was developed by adopting following proplose
equation for the purpose. Absorptivity of cefepitmgdochloride and sulbactam sodium was determinetithe
values are used to constitute the equation

If a sample contains two absorbing drugs (X ané&&gh of which absorbs at the absorbance maximutredther,
it may be possible to determine both drugs by ¢lelriique of simultaneous equations (Vierodt's mitho

_ AZayl — AZay2
X = ax2ayl — axlay2

Alax2 — A2ax1

Cy= ax2ayl — axlay?2

a, and g =The absorptivity of cefepime hydochloride at 227 and 260 nm respectively.
a, and g = The absorptivity of sulbactam at 227 nm and 260respectively.

A; and A -The absorbance of the diluted sample at 227 nn2@Adm respectively

M ethod validation

Linearity range

Calibration curve of cefepime hydochloride and agthm sodium was developed individually by prepmarin
different concentration of cefepime hydochloridel @ulbactam sodium measuring the absorbance aséVeated
wavelengths 227 nm and 260 nm. The higher valubefegression coefficient confirmed the adherdadeeer’s
law.
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Precision:

Variation of results within same day is called autay precision and variation of results amongstdaycalled
interday precision. Intra-day precision of the egd method was evaluated by assaying freshly e smlutions
of cefepime hydochloride and sulbactam sodium iplitate at three different concentrations. Intgrgecision
was evaluated by using freshly prepared solutidnsefepime hydochloride and sulbactam sodium iplitates at
three different days. The amount of drugs deterchared % RSD found.

Accuracy

Accuracy was determined by calculating the recoeémgefepime hydochloride and sulbactam sodiurstapdard
addition method. To a fixed amount of sampledtigg solution of sulbactam sodium (12ug) aoefepime
hydrochloride (24upg) and different amount of staddsock solution cefepime hydochloride (19.2,282&nd
Sulbactam Sodium 9.6,12,14.4 was added.

Specificity
Specificity is the ability of the method to meastine analyte in the presence of other relevant corapts. The
evaluation of specificity of the method was deteri against placebo.

Limit of Detection (LOD) and Limit of Quantitation (L OQ):
The limit of detection (LOD) and the limit of quéation (LOQ) of all selected combination of drugsre derived
by calculating the signal to-noise ratio usingfillowing equations as per the ICH guidelines.

LOD = SD X 3.3L0Q = SD X 10
"~ Slope” Q= Slope

Where, S.D -standard deviation of the response

Analysis of marketed formulation

A powder quantity equivalent to 1000 mg cefepimdrbghloride and 500 mg sulbactam sodium was acslyrat
weighed and transferred to volumetric flask disedlin small quantity of 0.1N NaOH. The content wésted up

to 100 ml using 0.1N NaOH. Accurately measured éfrdfample stock solution was pipette into 100 mureetric
flask and diluted using 0.1IN NaOH up to the markptepare the concentration of 100 pg/ml of cefepime
hydochloride and 50 pg/ml of sulbactam Sodium. Bl4solution from sample was taken into 10 ml vodiric
flask and diluted up to mark by 01 N NaOH to getugdml of cefepime hydrochloride and 18/ml of sulbactam
sodium.

RESULTSAND DISCUSSION

Cefepime hydrochloride and sulbactam sodium shgwapiate absorbance at 227 nm and 260 nm respégtso
these two wavelengths were selected for simultan@stimation. The linearity range for cefepime logthtoride
and sulbactam sodium was found to be 2degh2nl and 12-26.g /ml respectively. Calibration spectra and curves
are shown in Figure 3 and 4.

The precision(% RSD) values for cefepime hydochloride and sulbac&dium were found to be 0.104% and
0.048% (Table 1). Relative standard deviation wess lthan 2 %, which indicates that the proposedhadeis
repeatable

The recovery experiments were performed by thedstahaddition method. The mean recoveries wereddd®.98
% and 99.94 % for cefepime hydochloride and subbractodium respectively. The low value of standadation
indicates that the proposed method is accurataulResf recovery studies are shown in Table 1.

LOD values for cefepime hydrochloride and sulbactodium were found to be 0.041 and 0.0132. LOQieval

cefepime hydrochloride and sulbactam sodium wevadoto be 0.12 and 0.032 (Table 1). These data $hatv
method is sensitive for the determination of cefephydrochloride and sulbactam sodium.
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Figure 3: Calibration spectra of cefepime hydrochloride (24-52pg/ml) at 227nm and sulbactam( 12-26pg/ml) at 260nm
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Figure4: Calibration curves of cefepime hydrochloride (24-52pg/ml) at 227nm and sulbactam sodium ( 12-26pg/ml) at 260nm
Analysis of marketed injection formulation (1000 rogfepime hydrochloride and 500 mg of sulbactaniusop
was carried using developed method. The % conteats found 100.9 and 102.8 for cefepime hydroctirand
sulbactam sodium respectively, which was in goageéement with the label claims (Table 2)

Table 1: Optical characteristicsand validation of proposed method

Cefepime hydrochloride | Sulbactam sodium
Parameters 227nm 260 nm
Linearity Range(pg/ml) 24-52ug/ml 12-26pg/ml
Regression equation y =0.0232x -.0393 y = 0.06010495
Correlation co-efficient f) 0.999 0.999
A 80% 102.29 101.9
((;)C;;i‘;{/ery) 100% 102.63 98.98
120% 98.03 98.95
Precision (%RSD)| Intra da: 0.104 0.048
Repeatibility 0.055 0.055
LOD(pg/ml) 0.041 0.0132
LOQ(ug/ml) 0.12 0.032

864



Anjali Patel et al J. Chem. Pharm. Res., 2015, 7(4):860-865

Table 2: Assay of Cefepime hydrochloride (CEF) and Sulbactam Sodium (SUL) in injection dosage form.

Labeled Claim | Amount found Potency

I njection Formulation (mg/Injection) | (mg/Injection) (%)
CEF SUL | CEF | SUL CEF | SUL
Supime Venus remedi¢) | 100( 50C 100¢ | 514.57 | 100.¢ | 102.¢

CONCLUSION

The results and the statistical parameters shotthieaproposed UV spectrophotometric method is Em@pid,
specific, accurate and precise. Therefore, the ogdetan be used for the determination of cefepindoblyloride
and sulbactam sodium either in bulk or in the dest@mulations without interference with commonlged
excipients and related substances.
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