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ABSTRACT

Smple, sensitive, accurate and precise zero order (methods A & B) and first order derivative (methods C & D)
spectrophotometric methods have been developed and validated for the individual assay of cefpodoxime (methods A
& C) and cefprozil (methods B & D). The zero order (methods A) and first derivative (methods C)
spectrophotometric methods were used for the determination of cefpodoxime in the range of 10-50 ug/ml by
measuring the absorbance at 234 nm and 222 nm respectively. The measurement of absorbance at 230 nm and 223
nm was used for the assay of cefrozil by the zero order (methods B) and first derivative (methods D)
spectrophotometric methods in the range of 10-50 xg/ml. The developed methods wer e validated according to the
guidelines given by International Conference on Harmonization and proved to be sensitive, robust, precise and
accurate for the quality control of the selected drugsin their tablet dosage forms.
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INTRODUCTION

Cefpodoxime [1-3] is an orally administered, segmthketic, third generation cephalosporin classntiéotic. The
chemical name is (RS)1(isopropoxycarbonyloxy) etly)-(6R,7R)-7-[2-(2-amino-4- thiazolyl)-2-{(Z)metixy
imino}acetamido]-3methoxymethyl-8-oxo-5-thia-1-amakelo [4.2.0]oct-2-ene- 2-carboxylate. Cefpodoximsean
active metabolite of prodrug, cefpodoxime proxetils used to treat certain mild to moderate ititets caused by
susceptible strains of the bacteria such as pneianbronchitis, gonorrhea, ear, skin, throat anishary tract
infections. Literature survey reveals that spediodpmetric [4-9] and chromatographic [10-20] methodnd a
voltametric method [21], have been reported foedaination of cefpodoxime in bulk, pharmaceuticagarations
and biological samples.
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Figure 1. Chemical structure of cefpodoxime
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Cefprozil [22-24], chemically known as (6R,7R)-R}f2-Amino-2-(p-ydroxyphenyl) acetamido] -8-oxo-3-
propenyl-5-thia-1-azabicyclo [4.2.0]oct-2-ene-2kmatylic acid monohydrate, is a semi synthetic, Hdrspectrum,
second generation cephalosporin class of antibidttics used in the treatment of otitis media, sléoft-tissue
infections and respiratory tract infections causgadusceptible strains of bacteria. Several chrographic [25-31],
spectrophotometric [32-35] methods and a flow-itiggrt chemiluminescent [36] method have been repofbe
cefprozil assay in bulk, pharmaceutical formulasi@md biological samples.
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Figure 2: Chemical structure of cefrozil
EXPERIMENTAL SECTION

Apparatus:

Systronics (model SL-2201) UV-VIS Spectrophotometéh spectral bandwidth of 2.0 nm and a pair ofrith
optical path length quartz cells were used for spemeasurements. The instrumental parametersosexblare:
Wavelength range: 200—-400 nm; scan speed: Mediampkng interval: 1.0 nm.

Preparation of Standard solutions:

Stock standard solution (100 pg/ml solution) ofpoefoxime and cefrozil was prepared separately. Stbek
standard solutions were prepared separately bpldisg accurately weighed 10 mg each of pure cefpode and
cefrozil in methanol (analytical reagent grade, ligeas Fine Chemicals, Mumbai, India) in a 100 ralwnetric
flask and diluted up to the mark with the same eolv

Preparation of Tablet sample solution:

Ten cefpodoxime tablets were accurately weighed @movddered. The tablet powder equivalent to 10 mgraf

was dissolved in 70 ml of methanol by sonicatiod aransferred into a 100 ml calibrated flask anchpleted to the
mark with the same solvent. The same procedurdallasved for cefrozil tablets to get a stock sabuti(100 pg/mi
of drug). The stock solutions of cefpodoxime anfilazl were appropriately diluted with the methatmlget a final
concentration of 30 pg/ml of drug for the analysyghe proposed methods.

General analytical procedure:

Zeroorder (methods A & B):

Suitable aliquots of standard stock solution (160ml) of cefpodoxime and cefrozil (1, 2, 3, 4 anth were taken
in a 10 ml volumetric flask and diluted up to thank to get 10, 20, 30, 40 and p§/ml solution of the drugs, with
methanol. The absorbance of cefpodoxime solutioasewneasured at 234 nm (method A) and cefroziltisols!
were measured at 230 nm (method B).

First order derivative (methods C & D):

Suitable aliquots of standard stock solution (1@0ml) of both the drugs, namely, cefpodoxime anfdozd (1, 2,

3, 4 and 5 ml) were taken in a 10 ml volumetriskland diluted up to the mark with methanol, tof&t20, 30, 40
and 50ug/ml solution of the drugs. The absorbances of adfgime and cefrozil solutions were measured at 222
nm (method C) and 223 nm (method D), respectively.

In all the above methods (methods A-D), the calibracurve was drawn by plotting absorbarmseoncentration of

drug. Alternatively regression equation was derivite concentrations of unknown samples were déteafrom
the corresponding calibration curve or from theeegion equation derived.
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RESULTSAND DISCUSSION

Deter mination of analytical wavelength:

The selection of analytical wavelength in the psgmbmethods (methods A-D) is based on the reprbiiticdf the
results. The zero order spectra of cefpodoxime Hotktd) and cefrozil (method B) working standardusioin at a
concentration of 3Qug/ml of drug were recorded between 200 and 400 nch the maximum wavelength of
cefpodoxime and cefrozil in methanol was founded2B4 nm (method A) and 230 nm (method B), respelgti In
methods C and D, zero-order spectra were derivdhtite first-order. The working standard soluti@86 ug/ml) of
cefpodoxime (method C) and cefrozil (method D) wemanned in the first order derivative spectra. The
cefpodoxime first order derivative spectra showedaxima and minima at 222 and 255 nm, respectivigde. first
order derivative spectra showed a maxima and mirin223 and 240 nm respectively for cefrozil. Trevelengths
222 nm and 223 nm were selected for analysis gfotifxime and cefrozil by methods C and D, respelstivihe
zero order and first order derivative spectra dpadoxime and cefrozil are shown in Figures 3-6.
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Figure 3: Zero order spectra of cefpodoxime (method A)

M ethod validation:
The proposed methods A-D were validated as pegufdelines of International Conference on Harmatmze|37].

Linearity:

The calibration curves of the proposed methods jJAvBre constructed by plotting an increase in dimuciesvs

concentrations. In all the proposed methods, atigerrelation was found between absorbance anckotration of
selected drugs in the range 10-50 pg/ml. The regmesquations for the proposed methods are pregémtTable
1. The high values of the regression coefficiél) and low values y-intercepts of the regressioratiqus, proved
the linearity of the proposed methods A-D.
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Figure 4: Zero order spectra of cefrozil (method B)
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Figure5: First order derivative of cefpodoxime (method C)
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Sensitivity:

The parameters, limit of detection (LOD) and limftquantification (LOQ), were calculated to assesssensitivity
of the proposed methods. The results are summainizédble 1. The LOD and LOQ values indicated tHecpuate
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Figure6: First order derivative spectra of cefrozil (method D)
Table 1: Linearity and Sensitivity characteristics
Parameters Cefpodoxime Cefrozil
Zeroorder | Firstorder | Zeroorder | First order
Linearity (ug mL') 10-50 10-50 10-50 10-50
Regression equation (A= mC € ) - - - -
Slope (m 0.0099: 0.000: 0.022° 0.0005¢
Intercept (I 0.109" 0.007 - 0.000¢ 0.001¢
Regression coefficient R 0.9990 0.9999 0.9996 0.9993
Molar Absorbitivity (L mole' cm®) | 9.0193 x 16 | 8.549x 16 | 8.450x 16 | 2.724x 18
Sandell’'s sensitivity (g cR) 4.739x10 | 5.00x 10 | 4.608x 1d | 1.428 x 1G
LOD (ug mLY 0.252 1.200 0.240 0.280
LOQ (ug mL?) 0.84( 4.000 0.80( 0.93¢

®A=mC + I, where A is the absorbance and C is the concentration of drug in g mL™.

sensitivity of the proposed methods

Table 2: Precision of the proposed methods

Type of assay Drug Method | Absorbance SD % RSD

Cefpodoxime A 0.411 0.00070f7 0.172

Intra-day precision Cefrozil ' B 0.700 0.00070 0.100
Cefpodoxime C 0.0040 0.000040 1.110
Cefrozil D 0.0180: 0.00000 | 0.24¢
Cefpodoximt A 0.41: 0.00083 | 0.20:

Inter-day precision Cefrozil ' B 0.703 0.00180 0.258
Cefpodoxime C 0.0040 0.000040 1.11p
Cefrozil D 0.01804 0.000050  0.303

*average of five determinations, SD=standard deviation; %RSD=percent relative standard deviation
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Precision:

The precision of the proposed methods (A-D) wagesged as the percent relative standard deviafidrecseries
of measurements. Precision was ascertained by agtimof cefpodoxime (by methods A & C) and cefrdbiy
methods B & D) at 3@ug/ml concentration level. The assay involves irdasagdrecision and intermediate precision
(also known as Ruggedness). For intraday precisii@nanalysis was carried out five times on theesday, and for
intermediate precision, the analysis was carriddoaudifferent day by using same experimental dooms. Results
are reported in Table 2. The proposed methodsrarep as precise and rugged since the perceniveeltandard
deviation vales are within the acceptable limit¥%s2

Accuracy:

The accuracy of the proposed methods (A-D) wasrhited by performing recovery study at 50, 100, 466%
level (with respect to target assay concentrationgefpodoxime (by methods A & C) and cefrozil (imgethods B
& D). The recovery study was done by adding purgydsolution to the preanalyzed sample. The conatoiis of
cefdinir and cefditoren were once again determimgthe proposed methods. The results of the regastedy are
shown in Table 3. The values of recovery studiesevgbowing acceptable accuracy of the proposedadsth

Table 3: Accuracy of the proposed methods

Drug M ethod Spike(z)d level Amount Added AFrQSEQt Recoovery Mean Io?ecovery
(/0) (Ilg/m|) (pg/m|)‘ (A)) (A))
50 5.0 5.0 101.0
Cefpodoxime A 10C 10.C 9.9¢ 99.¢ 100.0
150 15.0 14.8 99.2
50 5.0 4.95 99.0
Cefrozil B 100 10.0 9.93 99.3 99.5
150 15.0 15.0 100.3
50 5.0 4.99 99.8
Cefpodoxime C 100 10.0 9.98 99.8 99.8
150 15.0 14.9 99.8
50 5.0 4.99 99.8
Cefrozil D 100 10.0 9.98 99.8 99.8
150 15.0 14.9 99.8
*average of three determinations
Robustness:

As part of the robustness, deliberate change inwtlreelength is made. The wavelength was varied bym.
Standard solutions of cefpodoxime and cefrozil abacentration level 30g/ml were prepared and analysed using
the varied wave length along with analytical wangl. The results are reported in Table 4. On ewiln of the
results, it can be concluded that the variationvave length did not affected the methods signifigarHence it
indicates that the methods (A-D) are robust by gkan the wave length £2 nm.

Table 4: Robustness of the proposed methods

Method Drug Wavelength (hnm) | Absorbance
232 0.407
A Cefpodoxime 234 0.408
236 0.406
228 0.685
B Cefrozil 23( 0.69-
232 0.683
220 0.003
C Cefpodoxime 222 0.004
224 0.002
221 0.011
D Cefrozil 22t 0.01¢
225 0.017
CONCLUSION

Zero order (methods A & B) and first order derivati(methods C & D) spectrophotometric methods were
developed for the individual quantification of ceffpxime (methods A & C) and cefrozil (methods B &ibtablet
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dosage forms. The advantages of the proposed nge#liedsimple, precise, accurate and robust fogulaatization
of cefpodoxime and cefrozil in the presence of camnexcipients. The four methods were validated shgw
acceptable results for all the method validatiorapeeters tested. The developed and validated metifo®) are
capable of conveniently used by quality controblatories for the assay of cefpodoxime and cefrozil
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