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ABSTRACT

A simple, rapid, selective, precise and economRBIHPLC method has been developed and validatedhor
quantitative estimation of Cefixime and Ofloxacirpharmaceutical preparation. Chromatographic segiim was
achieved on using Kromasihgzolumn (250 mm x 4.6 mm, 5um i.d) analytical colwith mobile phase consisting
of 40:60 v/v mixture of Ammonium Acetate buffezetAnitrile. flow rate was 1.0 ml/min and the détat of
wavelength was 294nm. In the developed methodi@efend Ofloxacin elute at typical retention tinoéd®.26 min
and 3.24 min respectively. The proposed methodbamsitted the quantification of Cefixime in theelamity range
of 60 -140ug/mL and for Ofloxacin in the range of 60 - 149 mL. The intraday and interday precision was fbun
less than 2% and the LOD and LOQ for Cefixime vievad to be 0.146 - 0.44 pg/mL and for Ofloxacimefeund
to be 0.16 - 0.49 pug/mL respectively. The validaigiimized method for analysis of Cefixime and Xaftin as per
ICH Q2B guidelines was found to be simple, preeisd reproducible. Undoubtedly present developedests
rapid and validated method can be applied routirfelythe analysis of drugs in bulk as well as tablesage form.
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INTRODUCTION

Cefixime (R 7R)-7-[2-(2-amino4-thiazolyl) glyoxylamido] -8-oxo-3-vinyl-5-  thia-l-azabicyclo [4.2.0]
oct-2-ene2-carboxylic acid, 7(Z)-[o-(carboxymethyBoxime] (Fig. 1) is an Antibacterial drugB-(actamase
inhibitor-cephalosporin antibiotic) Is an orallysaisbed drug [1-3]. It acts by interfering in thenthesis of bacterial
cell wall. It is not hydrolised in the common pladnor by chromosomgp-lactmase enzyme. It binds to specific
penicillin binding proteins (PBPS) located insithe tbacterial cell wall causing the inhibition oktthird and last
stage of bacterial cell wall synthesis.

Ofloxacin (fig 2) is an antiinfective drug It acky targeting bacterial DNA gyrase and topoisomerdse It

prevents the supercoiling of DNA during replicationtranscription [4-6]. By inhibiting their functh ofloxacin
thereby inhibits normal cell division. Ofloxacin ised to treat pneumonia and bronchitis causedflyenza, skin
infections, gonorrhea and chlamydia, urinary teawd prostate infections.
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Fig. 1: Chemical structure of Cefixime

So this combination is used for the treatment ghtyd fever, urinary tract infection, respiratoradt infection,
nosocomial infections, soft tissue infections, stagprophylaxis and intra-abdominal infections.[7]
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Fig 2: Chemical structure of Ofloxacin

Cefixime and Ofloxacin in spectrophotometric amavfHPLC techniques are reported for the deternanadif
Cefixime and Ofloxacin in pharmaceutical dosagenfoand most of them used different buffers as hilaghase
which is reducing the life span of an analyticdluoon and preparation of buffer with the maintenaotproper pH

is cumbersome process [8-15] . The above fact &tegcthere is need to develop a sensitive, stalleaacurate
method, the novelty of the present method invobhesuse a chief, simple solvent and well separdtad under
study in presence of different degrading produ@s. the present RP-HPLC method for the simultaneous
determination of Cefixime and Ofloxacin in bulk atablet dosage form can be used in the quality robnt
laboratory for routine analysis.

MATERIALSAND METHODS

Chromatographic conditions

The mobile phase was prepared by mixing Acetatéebafind Acetonitrile filtered through a 0.48n membrane
filter and degassed by using an ultrasonicatof fomin prior to use. The chromatographic separatias achieved
on using Kromasil ¢ column (250 mm x 4.6 mm, 5um i.d) analytical colurhe system equilibrated for 30 min
and analysis was carried out under isocratic carditusing a flow rate of 1.0 mL min-1. Chromatogsawere
recorded at 294 nm and the injection volume waglL10

Materials

Cefixime (CEF) and Ofloxacin (OFL) standard drwgsre obtained from associated biotech labs. HPlader
Acetonitrile were obtained from Sigma-Aldrich comgaand Acetate buffer of Analytical reagent gradasw
obtained from Merck, HPLC grade water was alsoiabthfrom Merck.

I nstrumentation

The liquid chromatographic system (LC-100) wasiedrput using Kromasil fgcolumn (250 mm x 4.6 mm, 5um
i.d) analytical column. A mobile phase of (40:60y mixture of Ammonium Acetate buffer: Acetonitriées pumped
at a low rate of 1 mL. min-1
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Preparation and selection of mobile phase:

The preliminary isocratic studies on a reverse ph@s column with different mobile phase combination of
acetonitrile and phosphate buffer pH 7.0+£0.1 weudied for separation of both drugs. The optimahposition of
mobile phase determined to be acetonitrile: amnmragetate buffer (60:40) v/v and the pH was ad§ustes by
addition of 10% Ortho phosphoric acid and wastétethrough 0.4m membrane filter.

Preparation of combined working standard stock solution

Stock solution of standard drugs was prepared bghieg accurately 10 mg of CEF, 10 mg of OFL takem 50
mL standard flask. To it 50 mL of the mobile phases added and sonicated for 15 minutes to dissbkelrugs.
The volume was made upto 100 mL with the mobilesphd#t is sonicated for 20 min and filtered thro@g#5um
membrane filter. Both the solutions consist of §@dmL concentration each.

Assay of Marketed formulation

Preparation of working test stock solution

Twenty tablets were weighed and powdered. Tabletdgo having weight equivalent to 10 mg of CEF (CHER
mg, OFL 200 mg label claim HIFEN PLUS (HETERO HEAHTCARE)) was weighed accurately and taken in a
100 mL volumetric flask. To it 50 mL of the mobjaase was added and sonicated for 20 min minutéissolve
the drugs. The volume was made upto 100 mL withilagthase. The resulting solution was then filtetedugh a
0.45 um membrane filter to prepare a stock solution ef thblet sample. Both the drugs consist of 10§0nL
concentration.

Preparation of calibration curves

Solutions of both drugs having different concembrag in a linear range were prepared by dilutiorthef standard
solutions by the mobile phase. These solutiongi20were injected into the HPLC system, chromapfed and
peak areas were measured, peak areas were théedpdgfainst the respective concentrations for i@k and
OFL.

Analysis of Tablet dosage form

Six replicates of the required dilutions were preplafrom capsule stock solution and sonicated @min. These
solutions (20 pL) were injected for quantitativealysis. The amounts of CEF and OFL per tablet veateulated
by extrapolating the peak area from the calibraptmi. Results of analysis are reported in Tabl@rkcision was
measured both intra-day and inter-day. In the id&g study the concentration of both drugs wereutated three
times on the same day at intervals of an houhéniniter-day study the concentrations of both dmgge measured
on three different days.

Table 1: Analysisof marketed Formulation

Formulation Label claim (mg) Amount found(mg) % Assay
Hyfen plus CEF 200 mg 198.28 99.14
OFL 200 mg 199.02* 9.51

* Average of three readings.

Recovery studies: To perform the accuracy of the developed methodtarstlidy the interference of formulation
additives, analytical recovery experiments wereiedrout by standard addition method. The resdlte®analysis
are shown in Table 2 and 3.

Table 2: Recovery study of CEF

Concentration of ~ Amount present Amount added Amount found % Recovery Mean Recovery
Spiked level (mg) (mg) (mg)

80 80 20 1011 101.1

100 100 20 119.9 99.9 100.5

120 120 20 141.1 100.7
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Table 3: Recovery study of OFL

Concentration of Amount present Amount added Amount found % Recovery Mean Recovery
Spiked level (mg) (mg) (mg)

80 80 20 99.8 99.8

100 100 20 120.6 100.5 100.1

120 120 20 140.2

Validation parameters
Validation of the optimized HPLC method was donthwespect to following parameters as per ICH ndité

System suitability
This study was carried out to verify that the atiel} system is working properly and can give aateiiand precise
results. It was carried out by injecting standastliions of 100ug/mL of CEF and OFL six times. The system
suitability parameters like theoretical plates,kpagea, retention time and asymmetric factor wesuated (Table
4).

Table 4: Resultsfor system suitability parameters of CEF

Parameters CEF OFL

Amax (nm) 291 nm 297 nm
Beer's law limit 60-140g/mL 60-14Qg/mL
Correlation coefficient 0.998 0.999
Retention time (min) 2.26 min 3.24
Theoretical plates 2692.5 4890.67
Tailing factor 1.88 1.58

Limit of Detection {1g/ml) 0.146 pg/mL 0.16 pg/mL
Limit of Quantitation ig/ml)  0.44 pg/mL 0.48 pg/mL
Precision

The intra-day precision was determined by analy#mgCEF and OFL for six times on same day (inag-study).
The chromatograms were recorded (Table 5).

Table 5 intra day precision of CEF and OFL

— RT | RT | Peakarea ™ | TP
Injection | e | o | cpp | Peka@eaOFL | opp | o

1 2307| 3.307] 3293 5356 2948 5006

2 230 | 3.293 3283 5319 2931 4966

3 2287| 3.273 3262 5204 31q0 4906

4 227 | 3.253 3252 5274 2855 4846

5 2283| 3.267] 3235 5239 3041 4886

6 228 | 3.257] 3235 5238 2840 4886
Mear | 2.2¢ | 327 | 326 528¢ 2967 | 4911

SD | 0013] 0.02] 2439 46.27 54 6316

%RSD | 05 | 06 0.7 08 18 1.2

RT: retention time, TP: tailing factor

Specificity
The specificity study was done to check the interiee of extraneous components for that a solutaining a
mixture of tablet and standard was prepared usamgpte preparation procedure and injected into tistem, to

evaluate possible interfering peaks.
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Linearity and range

This study was Performed by preparing the concgatrain the range of 60-149/mL for CEF and 60-14(g/mL
for OFL by diluteing the standard stock solutiondéferent levels (Table 6). Peak area and retentime was
studied and constructed the calibration curve bytiplg concentrations and peak area to check theletion.

Table 6: Linearity of CEF and OFL

SN Concentration | Peak areaof CEF | Peak area of OFL
1 60 2041 3225
2 80 2551 4227
3 100 3180 5154
4 120 3651 6054
5 14C 423¢ 700€

Accuracy

Accuracy of the method was determined by Recovéngiss. To the formulation (pre-analyzed samplbg t
reference standards of the drugs were added &\thkeof 80%, 100%, 120%. The recovery studies wereied out
three times and the percentage recovery and pagemean recovery were calculated.

Robustness

Robustness of the method was demonstrated by detihye changing the chromatographic conditions. fitwe rate
of the mobile phase was changed from 1.0 ml/mif.®ml and 1.2ml/min. The wavelength was changedfr
294nm to 296nm and 292nm.

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

From the slope and standard deviation LOD and LQ® walculated. Six replicates of the analyte weepgred in
the range of 60-14Qg/mL for CEF and 60-14@g/mL for OFL. The limit of detection was defined Hwe
concentration for which a signal-to-noise ratidBofias obtained and for quantitation limit; a sigimahoise ratio of
10 was considered.

RESULTS

The HPLC method was found to be simple, accuraten@mic and rapid for routine simultaneous estiomatf
CEF and OFL in combined tablet dosage form at 294 The regression: 0.998 and 0.999, intercept:43a0d
2316 and slope: 27.43 and 938.9 were found to b&EKEF and OFL respectively. Recovery was in theyeaof
100.1-100.5% and shows the high precision of tiveldped method.

DISCUSSION

Acetate buffer: Acetonitrile (40:60) pH 5.0 showleds retention time with good peak symmetry wasmipéd as
the mobile phase and optimized chromatogram shawdide figure 5.The optimized injection volume wWeSpL

and detection wavelength 294 nm was selected. fiiysis of CEF and OFL was achieved Kromasil CED(&im
x 4.6 mm , 3.5um i.d) using Acetate buffer: Acetola (40:60) pH 5.0 as mobile phase with the rétentime of
CEF and OFL as 2.26 min and 3.24 min respectividhg developed method was found to be specific afidated
as per ICH guidelines.

Amongst the various mobile phases used, acet@nitviter: tri ethylamine (30:67:3) v/v and the pHsmadjusted to
5 by addition of 10% Ortho phosphoric acid was fibto be robust at 2ml/min flow rate. Mobile phasel #low

rate selection was based on peak parameters suckigit, tailing, theoretical plates, capacity éactrun time,

resolutions. A typical chromatogram of CEF and Q&Ikshown in Fig.3, 4. The optimum wavelength foted&on

was 294 nm at which detector response was obtéiest The average retention time for CEF and OF& feand

to be 2.26 min. and 3.24 min respectively. Theyumed to verify reproducibility of the chromatognapsystem. To
ascertain its effectiveness, system suitabilitystegere carried out and its results are shown ioleTdTherefore
from the above experimental data it can be wellchated that the developed simultaneous methodaislest
accurate and economic and validated has ever dmaland indicates the suitability of the methodtfa routine
analysis of CEF and OFL bulk and tablet dosage form
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Fig 3: Chromatogram of CEFand OFL standard solution

Fig 4: Chromatogram of CEF and OFL test solution

Acknowledgement

Authors are thankful t@ssociate biotech labs Pvt. Ltd. simla for providing CERd OFL suitable for HPLC
quantification as a gift sample. The authors wdililel to thank the management of Vaageswari EducatiSociety.
Karimnagar (A.P), India for their support to caout thisstudy

REFERENCES

[1] N. imran, A. R. Saleemi, S. Navednt. J. Electrochem. S¢i2011, 6(1), 146 — 161.

[2] A. Kumar, L. KishoreDer Pharma Chemic, 2011, 3 (4):279-291.

[3] V. Pareek, S. R. Tambint J Pharm. Bio. Sc2010 1(3), 1-10.

[4] D.C. Premanand, K. L. Senthilkumar, M. SaravanakuDer Chemica Sinica2010, 1 (2), 1-5

[5] N. K. Jain,B. B. Supral, S.P. Khannind J. Tub, 1996, 43(1), 183-186.

[6] J. D. Fegade, R.P. Bholétsian J. Chen21(5),2009, 3360-3366.

[7]1 R. Kumar, P. Singh, H. Singnt J Pharm Pharm S¢B(2),2011,178-179.

[8] N. Santhi, S. Rajendran, N. Kumar, S. Sam, R. ViamkaayanAsian. J. Pharm. An2011, 1(3), 50-52.
[9] D. Avanija,P. Sujith, S. Sumith, K. Nainint. J. of Pharm & Life Sck011, 2(3), 629632.

[LO]A.Nair, M. Attimarad.Chron Young S. 2011, 2(3), 144-149.

36
www.scholarsresearchlibrary.com



Igbal J. B. Alassadi et al Der Pharma Chemica, 2014, 6 (2):31-37

[11]J.Ramesh, P. Arul, A. Suresh, K. Venkatesh, S. Abdu Res Pharm App. S&@012, 2(5), 155-158.
[12]V.Santhosh, S.Kapil, B. Padmanbh, V. Nilektt.J Pharm Pharm Sci2011, 3(1), 46-48.

[13]A.Patel, J. Patelnt.J. of PharmTech Re2011, 3(4), 1958-1962.

[L4]R.Venkatanarayana, R. Ramachandra, R.RaviKum&aié, K.Ravindranathnt.Res J Pharm App Sci.
2012, 2(5), 155-158.

[15] Subrmanian, N.; Rameshkumar. L. ; VenkateshwarannK J.Res.Pharm S@011, 2(2), 219-214.
[16]International Conference on Harmonization (ICH),BQZText on Validation of Analytical Procedures:
Definitions and Terminology,US FDA Federal Regisi®95, 60.

37
www.scholarsresearchlibrary.com



