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ABSTRACT

A new, simple, precise, accurate and sensitive -I8pectrophotometric absorption correction method baen
developed for simultaneous determination of Taz@maand Cefepimein combined tablet dosage formguaih N
NaOH as solvent. Absorbance correction method wased) on the property of additivity of absorbancEse
wavelengths selected for the absorption correctimihod were 259 nm and 306 nm. At 306 nm, Cefeghimeed
some absorbance while Tazobactam showed zero absmbBoth the drugs gave absorbance at 259 nm. The
method involved solving of an equation based onsorement of absorbance at two wavelengths 259 a6dché.
The method was validated statistically. The deteatidns were made at 259 nm for Tazobactam andp@eéeand
306 nm for Cefepime over the concentration rang@ d8.g/ml for Tazobactam and 10-&§'ml for Cefepime with
mean recovery of 100.34 +0.73 % and 99.89 + 0&2Tazobactam and Cefepime, respectively by absodba
correction method. The precision for intra-day anter-day of the method were found to be withinlimits (RSD
<2%). This method was found to be precise, accusitaple, sensitive, reproducible and economical ean be
applicable for the simultaneous determination ofdlzactamand Cefepime in combined dosage form.
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INTRODUCTION

Cefepime (CEF) 1-[[(6R,7R)-7-[2-(2-amino-4-thiazdtglyoxylamido]-2-carboxy-8-o0xo-5-thia-1-azabicp{t.2.0]
oct-2-en-3-yljmethyl]-1-methylpyrrolidinium chloréd 72-(Z)-(O-methyloxime), monohydrochloride, mogdfate
salt is official in IP, BP and USP[1,2,3]. Cefepinl@EF) is a well-known fourth generation broad $peun
injectable, semi synthetic cephalosporin. It isyvauch similar to the third-generation Cephalospostructurally,
except that it has a N-methylpyrrolidinium at thedkition, rendering it a zwitterion[4,5]. Like ath fourth
generation cephalosporins, cefepime demonstratesl gactivity against gram-negative organisms such as
Pseudomonas aeruginosand gram-positive organisms such &&phylococcus aurefd. It is indicated for
respiratory tract infections, skin and soft tissofections, urinary tract infections and febrileutrpenia[6, 7].
Literature survey reveals several spectroscopit]8LC[9] and HPTLC methods for the estimation of CEF
individually as well as in combination with othetds[10].
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Fig. 1: Chemical structure of (a) Cefepime and (bJazobactam

Tazobactam (TAZ) is chemically (2S,3S,5R)-3-methy;7-trioxo-3-(1H-1,2,3-triazol-1-yImethyl)A-thia-1-
azabicyclo[3.2.0]heptane-2-carboxylic acid 4,4-diexsodium salt[11]. It is a Antipseudomonal pdhig (beta-
lactamase inhibitor with antibacterial properti@g][ It belongs to a class of penicillanic acidfenés which acts by
inhibiting bacteriaB-lactamases. Infection caused flactamase producing bacterial strains has recéettpme a
major problem in hospitals. Sevenglactamase inhibitors have been developed agdmstarget enzyme[13].

When they are combined with some penicillins orhedpsporins, the mixed ingredients have been showoe
effective against variouB-lactamase producing bacteria both in vitro andiiro[14-17]. Tazobactam sodium is

official in USP[18]. Literature survey reveals Uyextroscopic[19] and HPLC[20] methods for the eation of
TAZ individually as well as in combination with ahdrugs[21,22].

CEF and TAZ are formulated together in the formstdrile powder for injection for the treatment ofver

respiratory tract infections, skin infections, @iy tract infection, gynecological infection andspoperative
infection[23].

An exhaustive review of the various analytical noelth available for these drugs have been carriecbguhe
authors,no spectrophotometric method is availabtetfe simultaneous analysis of CEF and TAZ. Prepaper

describes accurate, reproducible, simple, rapid,emonomical method for the simultaneous deternanaif CEF
and TAZ in parenteral formulations using Absorpt@aorrection Method.

EXPERIMENTAL SECTION

Apparatus

UV/Visible Spectrophotometer: SICAN-2301.
Analytical Balance: Sartorious BSA223S-CW.
Magnetic Stirrer: REMI 1MLH, Remi Laboratories Lited.

Material
Active pharmaceutical ingredient of Tazobactamwgspied by Swati Chemicals, Ahmedabad, Gujarat.

Active pharmaceutical ingredient of Cefepime wappdied by Balsam Life Sciences & Technologies Pid, L
Kalyan, Thane (India).

Marketed formulation
MAGNOVA 1 mg injection vials are from Lupin Ltd.

Reagents

0.1 N NaOH prepared from double distilled wateragigd using Millipore Filter Assembly was used tigbout the
analysis.

649



Ravi Kant et al J. Chem. Pharm. Res., 2015, 7(6):648-656

Methodology

Accurately weighed quantities (100 mg) of CEF aid& Wwere taken in 100ml standard flasks, dissolvepbsately
by adding 50 ml 0.1 N NaOH and volumes were mad€1@00 ug/ml). These solutions were used as working
standards. Aliquot portions of stock solutions &zTand CEF were diluted appropriately with 0.1 NO¥ to
obtain concentration gg/ml of TAZ and 24ug/ml of CEF. The working standard solutions weransed from 200
to 400 nm to select the wavelengths for estimatiknom the overlain spectrum shown in Fig.1, the elavgth
selected for estimation of CEF was 306 nm, wher& TiAs no significant absorbance and for TAZ it ®89 nm,
where absorbance of TAZ is corrected. Differentabjmrmixture solutions of TAZ and CEF were then mrentire
range from 200 to 400 nm. The drugs obey Beer'sitathe concentration range of 3 to i§/ml and 10 to 50
ug/ml for TAZ & CEF respectively. All the optical ehacteristics were tabulated in Table-1.

Quantitative estimation of these drugs were catedlasing following equations

A =abc
Cx=Al/ab
Cx=Al/ax1*b...ccccceviiiiiniiinnnnnn. . (1)

A2 = Acef+ Ataz

A2 = (ay2 *cy *b) + (ax2 * cx * b)

A2 = (ay2 * cy) + (ax2 * cx)

Cy=[A2-(ax2*cx)]/ay2................ (2)

where Al, A2 are absorbance of mixture at 306 nki)(and 259 nm A2), respectively,axl and ax2 are
absorptivities of CEF atl and)\2, respectivelyayl anday2 are absorptivities of TAZ atl and\2, respectivelyex
andcy are concentrations of CEF and TAZ, respectively.

Preparation of standard stock solutions:

An accurately weighed quantity of CEF (250 mg) amdlZz (31.25 mg) were transferred to separate 250 ml
volumetric flask and dissolved and diluted to therknwith methanol to obtain standard solution hgvin
concentration of CEF (4&/ml) and TAZ (@g/ml).

Preparation of sample solution:

Twenty Tablets were weighed and powdered. The poegeivalent to 250 mg of CEF and 31.25 mg of TAZsw
transferred to a 250 ml volumetric flask, addedhvtIN NaOH and stirred on magnetic stirrer fornéid. The
solution was filtered through Whatman filter papr. 41 and the volume was adjusted up to the mattk @v1 N
NaOH. The above solution was suitably diluted witbthanol to get a final concentration of ggml of CEF and
6ug/ml of TAZ.

Validation of proposed method
The proposed method was validated according to Ititernational Conference on Harmonization (ICH)
guidelines[24].

Linearity (Calibration curve)

The calibration curves were plotted over a conegioin range of 3-1&/ml for TAZ and 12-6Qug/ml for CEF.
Accurately measured standard stock solutions oh &a&Z (3, 6, 9, 12, 15, 18) and CEF (12, 24, 36, a4l
60pg/ml) were transferred to a series of 10 ml nwdtric flask separately. The absorbance of solstivere
measured at 259 nm and 306 nm. The calibrationesumwere constructed by plotting absorbance versus
concentration and the regression equations weceleséd
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Fig. 2: Overlay spectra of Tazobactam (3-18g/ml)
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Fig.3: Overlay spectra of Cefepime (12-6fig/ml)

Table 1: Data of optical characteristic

Parameters Observed Valug
Drugs

Tazobactam Cefepime
Beer’s Law Limit t,g/ml) 3-18 ug/m 12-60 pg/m
Correlation Coefficient (B 0.9997 0.9997
Regression Equation (y=mx+c) y=0.0497x + 0.0171= 0y0153x - 0.0001
Slope 0.049° 0.015:
Intercept 0.0171 -0.0001
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Fig.4: Linearity graph for (a) Tazobactam and (b) Gefepime

Precision

I ntraday

Mixed standard solutions containing 3, 4.pgénl TAZ and 24,36,483/ml of CEF was analyzed three times on the
same day. Measure the solution at 306 nm (Al) &8&lriZn (A2). The results were reported in termsetditive
standard deviation (Table 2).

I nterday

Mixed standard solution containing 3, 4.5p@/ml TAZ and 24,36,48y/ml of CEF was analyzed on 3 different
days. Measure the solution at 306 nm (A1) and 2689/A2). The results were reported in terms of reéastandard
deviation (Table 2).
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Table 2: Precision Studies
Intraday analysis of formulation

Drug Sampling Time  Concentration @g/ml) taken  Concentration found @ig/ml)  %age obtained S.D.  %R.S.D.
9:00 AM 24 24.10 100.43 0.18 0.73
Cefepime 1:00 AM 36 35.86 99.60 0.27 0.75
5:00 PM 48 48.02 100.05 0.44 0.92
9:00 AM 3 20.07 100.36 0.18 0.87
Tazobactam 1:00 AM 4.5 30.08 100.26 0.18 0.60

5:00 PV 6 39.87 99.52 0.4¢ 1.22

Interday analysis of formulation

Drug Sample No. Concentration gg/ml) taken  Concentration found ig/ml)  %age obtained S.D.  %R.S.D.
Day 1 24 24.06 100.23 0.18 0.76

Cefepime Day z 36 35.8( 99.4¢ 0.41 1.1t
Day 3 48 48.06 100.13 0.74 1.54
Day 1 3 3.00 100.13 0.02 0.65
Tazobactam Day 2 4.5 4.49 99.87 0.05 1.18
Day 3 6 6.01 100.10 0.09 1.48

Specificity

Specificity is a procedure to detect quantitativibly analyte in presence of component that mayxpeated to be
present in the sample matrix. Commonly used exafpim tablet preparation were spiked in a prewteiglantity of
drug and then absorbance was measured and caloutithe to determine quantity of drugs.

Accuracy (Recovery Studies)

The accuracy of the method was determined by catiogl recoveries of TAZ and CEF by the standardtemwid
method. Accuracy is performed at three levels 80, dnd 120%. Known amount of standard solutionBA# (2.4,
3 and 3.6) and CEF (19.2, 24 and 28.8 pug/ml) wdded to a pre-quantified test solution of TAZ (Imbg) and
CEF (24 ng/mL). Absorbance of solution was measuateselected wavelength for TAZ and CEF.The amadint
TAZ and CEF was calculated at each level by absmdbaorrection equation method and percentage esiesv
were computed (Table 3).

Table 3: Recovery Studies
Accuracy (Recovery Studies of Cefepime)

Drug (level of | Sample Amount Amount Amount Amount % Recovered [(A-
% recovery) No Present, B added, C found, A recovered (A-B) B)/CJ*100 (ug/ml) S.D.| %RSD
(pg/ml) (pg/mi) (pg/mi) (pHg/mi)
1 24 19.2 43.19 19.19 99.96
Cefepime 2 24 19.2 43.2: 19.2¢ 100.1¢
(80%) 3 24 19.2 43.1¢ 19.1¢ 99.9: 0.13 0.13
Mean 100.02
1 24 24 48.13 24.13 100.55
Cefepime 2 24 24 47.9¢ 23.9¢ 99.8¢
(100%) 3 24 24 48.21 24.2] 100.8¢ 0.53 0.52
Mean 100.43
1 24 28.8 52.34 28.34 98.40
Cefepime 2 24 28.¢ 52.5¢ 28.5¢ 99.0¢ 091 0.92
(120%) 3 24 28.8 52.86 28.86 100.21 ’ '
Mean 99.22
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Accuracy (Recovery Studies of Tazobactam)

Amount Amount Amount Amount
0, 0, -
Dru?e((:lce)z\\jgl (;f % Sa,\rlr;ple Present, B added, C found, A recovered (A-B) éo) /Ié?*cloaloe zed /[rgfl\) S.D.| %RSD
v (ug/mi) (ug/mi) (ug/mi) (ug/mi) Mo
1 3 2.4 5.43 243 101.25
Tazobactam 2 3 24 5.44 2.44 101.67
(80%) 3 3 2.4 5.42 2.42 100.83 0.42 0.41
Mean 101.25
1 3 3 6.02 3.02 100.67
Tazobactam 2 3 3 5.98 2.98 99.33
(100%) 3 3 3 5.97 2.97 99.00 088 088
Mean 99.67
1 3 3.6 6.64 3.64 101.11
Tazobactam 2 3 3.6 6.59 3.59 99.72
(120%) 3 3 3.6 6.58 3.58 99.44 089 0.89
Mean 100.09

Limit of detection and limit of quantitation

Limit of detection is the lowest amount of analiytea sample which can be detected but not necésgarntitated
as an exact value and limit of quantitation is litheest amount of analyte in a sample which can umntitatively

determined with suitable precision and accurac [irhit of detection (LOD) and the limit of quanti&tion (LOQ)

of the drug were derived by calculating the sigwahoise ratio (S/N) using the following equatiatesignated by
International Conference on Harmonization (ICH)dglines.

LOD=3.%/S
LOQ=1G/S

where,c = the standard deviation of the response and8pesif the calibration curve.

Analysis TAZ and CEF in Combined Dosage Forms

Pharmaceutical formulation of TAZ and CEF was pasgd from local pharmacy. The responses of formoulst
were measured at 259 nm and 306 nm for CEF and T@spectively by absorbance correction method ssriteed
above. The amounts of TAZ and CEF present in sasyilgion were determined by fitting the responsés the
regression equation for TAZ and CEF in the methsidgitEquation 1 and 2 (Fig. 5).

Abs

Cefepime

000000000000 = == ==~~~

Fig. 5: Overlay Spectra of Tazobactam (fg/ml) and Cefepime (48.g/ml)
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RESULTS AND DISCUSSION

Absorbance correction method

The utility of dual wavelength data processing paog is its ability to calculate unknown concentratiof
component of interest in a mixture containing ateriiering component. For elimination of the effedfsan
interfering component, two specific wavelengthsevemosen.

1. First wavelengtihl at which minimum absorbance of CEF was obserneldlzere was no interference of TAZ at
this wavelength (306 nm).

2. Second wavelengft?2 was the wavelengths absorption maxima of TAZ asd CEF gives some absorbance at
this wavelength (259 nm). To remove the interfeeeiné CEF to the absorbance at 259.0 rR),( another
wavelength 306 nnmivl) was found out at which the absorbance of TAZ n&r®. These two selected wavelengths
were employed to determine the concentration of Tiyih the mixture of TAZ and CEF (Fig. 1). The difénce in
absorbance at these two wavelengths (A259 — A386¢als out the contribution of absorbance of CERixture

(Fig. 5).

Validation data of the proposed methods

Linearity - Linear correlation was obtained between absorbandeconcentration of TAZ and CEF in the range of
3-18 and10-50g/ml respectively. The linearity of the calibrati@urves was validated by the high value of
correlation coefficients of regression (Table 1).

Precision - The low RSD values of interday (0.65-1.48 and 0.7654 %) and intraday (0.97 - 1.63 % and 0.73 -
0.92 %) variations for TAZ and CEF, respectivelyaa that the proposed method is precise (Table 2).

Accuracy - The recovery experiments were carried out by tladdrd addition method. The mean recovery
obtained was 100.34 + 0.73 % and 99.89 + 0.52 & &nd CEF, respectively (Table 3). The high valuneicate
that the method is accurate.

LOD and LOQ —

LOD for TAZ and CEF were found to be Oi@#Zml and 0.98g/ml, respectively whereas LOQ for TAZ and CEF
were found to be 2.7@&/ml and 2.97ug/ml, respectively. The data shows that the metisogensitive for the
determination of TAZ and CEF, in the given concatitn range.

Assay of the pharmaceutical formulation
The proposed validated methods were successfuplieabto determine TAZ and CEF in their marketedatm®e
forms. The results obtained for TAZ and CEF wenmparable to the corresponding labeled amounts €14l

Table 4: Analysis of tablet formulation

Brand Drug Labelled Claim (mg/tab) Amount Found (mgtab) %Purity SD  %RSD
Magnova Cefepime 1000 1000.85 100.08 1.69 0.17
(Lupin Ltd.)  Tazobactar 12t 125.2¢ 100.1¢ 0.5z 0.4z
CelrimTZ Cefepime 1000 1000.86 100.09 1.02 0.10
(Biocon Ltd.) Tazobactam 125 125.17 100.14 0.38 0.30

CONCLUSION

The results of the analysis of pharmaceutical fdathen by the proposed method are highly reprodecdnd
reliable and are in good agreement with the labaimc of the drug. The additives usually presentttie
pharmaceutical formulations of the assayed samgilésiot interfere with determination of TAZ and CEFhe
methods can be routinely used for the analysis®fltAZ and CEF in combined dosage form.
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