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INTRODUCTION

Cefoperazone, chemically, (6R, 7R) — 7 — [(2R) — [[(4-Ethyl — 2,3 — dioxo — 1 — piperazinly)
Carbonyl] amino] (4 hydroxy phenyl) acetyl] amino] — 3 — [[cl-methyl-1H-tetratol-5-yl)
Thio] methyl] —8-0x0-5 thio — 1 azabicyclo [ 4.2.0] oct — 2 —ene — 2— carboxylic acid, is a
broad spectrum antibiotic Cefoperazone is quite effective against a wide variety of gram
positive and gram negative organisms including staphylococcus, Enterobacter, streptococcus,

klebsiella and salmonella species.

The literature suggested and reported which includes, Spectophotometric method,!?

Electrophoresis,”® Thin layer chromatography,® HPLC method,?*! Voltametric
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determination®3? and Spectroflurimetric!®® techniques for the quantitative estimation of

cefoperazone in bulk, formulations and in biological samples.

Spectrophotometry is the technique of choice even today in the laboratories of research,
hospitals and pharmaceutical industries due to its low cost and inherent simplicity. This paper
describes two rapid, simple, sensitive and economical spectrophotometeric methods for the
determination of cefoperazone sodium in commercial dosage forms. This method based on
the formation of chloroform extractable complex of cefoperazone sodium with wool fast
blue. The ion association complex is a special form of molecular complex resulting from two
components extractable into organic solvents from aqueous phase at suitable pH. One
component is a chromogen (wool fast blue) processing charge (Cationic or anionic in nature)
& so insoluble in organic solvents. The other is colorless, processing opposite charge to that
of chromogen. The authors attempted to design a precise, inexpensive colorimetric method
for estimation, which could be applied to analyze cefoperazone in pure and pharmaceutical

dosage form and will be helpful to the pharmaceutical industry.
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Figure 1: Chemical structure of Cefoperazone sodium

MATERIALS AND METHODS
Instrument
All measurement were done on Milton Roy 1001spectrophotometer by using 10 mm matched

quartz cuvettes.

Materials

All chemicals used are of A.R. grade and were purchased from S.D. fine chemicals and
LOBA-Chemi, Mumbai. Doubled distilled water were used for preparation of solutions.
Wool fast blue solution (0.2%) was prepared in distilled water, freshly prepared. Buffer
solutions of required pH were prepared by mixing appropriate volumes of glycine, sodium
chloride and 0.1M Hydrochloric acid.

WWwW.wjpr.net Vol 4, Issue 3, 2015. 1248



http://www.wjpr.net/
javascript:modelesswin('imageViewer?doc='+parent.myTitle+'&img=uspnf/pub/images/v28230/g-150.gif',500,500);

Rami et al. World Journal of Pharmaceutical Research

Preparation of standard stock solution: Standard solution of cefoperazone sodium was
prepared by dissolving 100 mg of cefoperazone sodium in 100 mL of distilled water. From

this a working concentration of 100 pg/ml was prepared for the proposed method.

Assay procedures

Aliquots of standard drug solution of cefoperazone sodium 0.5 — 2.5 ml were taken and
transferred into a series of 100 ml of separating funnels. To each funnel 2 ml of 0.2% wool
fast blue was added. Reaction mixture was shaken gently for 5 min. Then 10 ml of
chloroform was added to each of them. The contents are shaken thoroughly for 5 min and
allowed to stand, so as to separate the aqueous and chloroform layer. Colored chloroform
layer was separated out and absorbance was measured at 585 nm against reagent blank.

Calibration curve was prepared from absorbance values so obtained (fig 2).

Assay of pharmaceutical Formulations

An accurately weighed amount of injection powder from the vial equivalent to 100 mg of
cefoperazone sodium, was transferred into a 100 ml volumetric flask containing few ml of
distilled water. The volume was made up to the mark with distilled water, shaken well, and
filtered through an ordinary filter paper. The concentration of the resulting solution was
found to be 1 mg / ml. The sample solution was analyzed in the same way as mentioned in

the calibration curve.

Validation

Accuracy of the proposed methods was carried as on the basis of recovery studies. It is
performed by the standard addition method. Recovery studies were performed by adding
standard drug at different levels to the pre-analyzed tablets powder and the proposed method
was followed. From the amount of the drug estimated, the percentage recovery was

calculated. The results of the analysis are shown in table 2.

RESULTS AND DISCUSSION

The proposed method was validated statistically and by recovery studies. The molar
absorptivity and Sandell’s sensitivity values show the sensitivity of methods while the
precision was confirmed by the %RSD (relative standard deviation). Assay results of
recovery studies are given in table 2. Results are in good agreement with labeled value. The
reproducibility, repeatability and accuracy of this method were found to be good, which is

evidenced by low standard deviation.
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The regression analysis using method of least squares was made for the slope (b), intercept

() and correlation (r) obtained from different concentrations and results are summarized in

table 1. The optical characteristics such as absorption maxima, Beer’s law limits, molar

absorptivity, Sandell’s sensitivity and percent relative standard deviation were calculated and

the results are summarized in Table 1. The optimum conditions for color development have

been established by varying the parameters one at a time and keeping the other parameters

fixed and observing the effect of product on the absorbance of the colored species. These

studies revealed that the common excipients and other additives such as starch, talc, lactose

and magnesium stearate, that are usually present in tablet dosage forms, did not interfere at

their regularly added levels orated in the procedure.

Table 1: Optical Characteristics of the Proposed Method

parameters

Proposed method

Wavelength (nm) 585
Beer’s limits, mcg/ml 50-250
Sandell’s , sensitivity, (g cm'z) 0.0178
Molar absorptivity, (L mol-! cm-%) 1.8x10°
Regression equation, Y Y=0.0046x+0.0023
Correlation coefficient, (r) 0.9999
Intercept (a) 0023
Slope (b) 0.0046
Table 2: Assay and Recovery of Cefoperazone Sodium in Tablet Formulations
Formulations | Labeled | Amount found | o .
(Injection) amount (mg+S.D) Yo Recovery | % RSD tvalue
1 500 500.2+0.52 99.9 0.1048 0.8528
2 500 500.06+0.5 100.4 0.0999 0.2683
1.2 4
l -
- 0.8 -
'§ 0.6 -
2
0.4
y = 0.0046x + 0.0023
R® = 0.9999
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Fig.2: Calibration curve of Cefoperazone sodium
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CONCLUSION

It could be concluded that the developed method for estimation of Cefoperazone sodium in
pharmaceutical dosage forms and in bulk is simple, sensitive, relatively precise and
economical. The proposed methods are used for the routine analysis of the drugs in the

quality control.

REFERENCES

1. Parra A, Garcia-Villanova J, Rodenas V, Gomez MD. First and second derivative
spectrophotometric determination of cefoperazone and sulbactam in injections. Journal of
Pharmaceutical and Biomedical Analysis, 1994; 12(5): 653-657

2. Saleh GA, Askal HF, Radwan MF, Omar MA. Use of charge-transfer complexation in the
spectrophotometric analysis of certain cephalosporins. Talanta, 2001; 54(6): 1205-1215.

3. El-Azazy MS, Shalaby A, EL-Bolkiny MN, Khalil HM. Spectrophotometric
determination  of  cefepime  hydrochloridehydrochloride,  cefoperazone  Na,
ceftazidimepentahydrate, cefuroxime sodium and etamsylate using ammonium
molybdate. Sci Pharm, 2003; 71: 211-28.

4. El-Azazy MS,Shalaby A, EL-Bolkiny MN, Khalil HM. Spectrophotometric determination
of cefepime hydrochloridehydrochloride, cefoperazone Na, ceftazidimepentahydrate,
cefuroxime sodium and etamsylate using ammonium molybdate. Sci Pharm, 2003; 71:
211-28.

5. Jane J, Subrahmanyam EVS, Sathyanarayana D. Spectrophotometric determination of
certain cephalosporins. Asian Journal of Chemistry, 2006; 18(1): 721-723.

6. Narasimhamurthy LN, Basaya PS, Pai, Sanjay PN. A Stability-Indicating HPLC Method
for determination of Cefoperazone. Eurasian Journal of Analytical Chemistry, 2009; 4(1):
10-18.

7. Saleh GA,EI-Shaboury SR,Mohamed FA, Rageh AH. Kinetic spectro-photometric
determination of certain cephalosporins using oxidized quercetin reagent.
SpectrochimActa Part A, 2009; 73: 946-54.

8. M Senthilraja, PN Sanjaypai. Spectrophotometric method for the determination of
Cefoperazone sodium in pharmaceutical formulations. Indian Journal of Pharmaceutical
sicences, 2006; 68(3): 384-385.

9. Gamal A. Saleh, Salwa R. El-Shaboury, Fardous A. Mohamed, Azza H. Rageh. Kinetic

spectrophotometric determination of certain cephalosporins using oxidized quercetin

WWwW.wjpr.net Vol 4, Issue 3, 2015. 1251



http://www.wjpr.net/
http://www.ijpsonline.com/searchresult.asp?search=&author=M+Senthilraja&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ijpsonline.com/searchresult.asp?search=&author=PN+Sanjaypai&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.sciencedirect.com/science/article/pii/S138614250900198X
http://www.sciencedirect.com/science/article/pii/S138614250900198X
http://www.sciencedirect.com/science/article/pii/S138614250900198X
http://www.sciencedirect.com/science/article/pii/S138614250900198X

Rami et al. World Journal of Pharmaceutical Research

reagent Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 2009;
73(5): 946-954.

10. Saleh GA, EIl-Shaboury SR, Mohamed FA, Rageh AH. Kinetic spectro-photometric
determination of certain cephalosporins using oxidized quercetin
reagent.SpectrochimActa Part A, 2009; 73: 946-54.

11. Saleh GA, EI-Shaboury SR, Mohamed FA, Rageh AH. Kinetic spectrophotometric
determination of certain cephalosporins using oxidized quercetin reagent. Spectrochimica
Acta A, 2009; 73(5): 946-954.

12. Ratna Kumari K, Devala Rao G. New Spectrophotometric Methods for the Determination
of Cefoperazone in Pharmaceutical Formulation. International Journal of Pharmaceutical
Research and Developedment, 2010; 2(1): 1-5.

13. Rageh AH, El-Shaboury SR, Saleh GA, Mohamed FA. Spectophotometric method for
determination of certain cephalosporins using 4-chloro-7-nitrobenzo-2-oxa-1, 3-diazole
(NBD-CI). Natural Science, 2010; 2(8): 828-840.

14. Shetty SK,Yashwanth R, Manzoor AB. Development and validation of RP-HPLC method
for quantitative estimation of cefoperazone Na in bulk and pharmaceutical dosage forms.
Int. J. ChemTech Res, 2011; 3: 1075-80.

15. Sayed RA, Hassan WS, EI- Mammli MY, Shalaby A. Use of silver—gelatin complex For
the determination of cefoperazone Na Sodium, ceftazidimepentahydrate and cefotaxime
sodium in Pure and Pharmaceutical. CheSci Rev Lett, 2012; 1: 10-7.

16. Rania AS, Wafa SH ,Magda YE, Abdala S. Use Of Silver — Gelatin Complex For the
Determination  of  Cefoperazone  Sodium, Ceftazidime Pentahydrate and
CefotaximeSodium in Pure and Pharmaceutical Dosage Forms.Chemical Science Review
and Leters journal, 2012; 1(1): 10-17.

17. Bagheri AG, Yosefi A, Rezvani M, Roshanzamir S. Spectrophotometric complexation of
cephalosporins  with  paladium (I) chloride in aqueous and non-aqueous
solvents.SpectrochimicaActa Part A, 2012; 89: 317 321.

18. Marwa SE, Abdala S, BokinyEL MN, Hawa MK. Spectrophotometric Determination of
cefpime  Hydrochloride, Cefoperazone sodium, Ceftazidime pentahydrate,
Cefuroximesodium and Examsylate using Ammonium Molybdate. Scientia
Pharmaceutica., 2013; 71: 21-28.

19. Sayed RA, Hassan WS, EI- Mammli MY, Shalaby A. Development of simple green

spectrophotometric and conductometricmethods for determination of Cephalosporins in

WWwW.wjpr.net Vol 4, Issue 3, 2015. 1252



http://www.wjpr.net/
http://www.sciencedirect.com/science/journal/13861425

Rami et al. World Journal of Pharmaceutical Research

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Pure, Pharmaceutical Dosage forms and Human Urine. Journal of Advances in
Chemistry, 2013; 4: 532-47.

Sayed RA, Hassan WS, EI- Mammli MY, Shalaby A. Spectrophotometric method for the
determination of cefotaximesodiumand cefoperazone Na in Pure and Pharmaceutical
osage Forms. Am ChemSci J, 2013; 3: 514-25.

Vu Dang Hoang, Nguyen Thi Loan, Vu Thi Tho, Hue Minh Thi Nguyen. UV
spectrophotometric simultaneous determination of cefoperazone and sulbactam in
pharmaceutical formulations by derivative, Fourier and wavelet transforms.
Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 2014; 121: 704-
714.

Khushboo P, Patel, Dilip G, Maheshwari. Development and Validation of First Order
Derivative UV Spectrophotometric Method for Simultaneous Estimation of Cefoperazone
Sodium and Tazobactam Sodium In Pharmaceutical Formulation. Am. J. PharmTech
Res., 2014; 4(3): 499-508.

Rageh A H, El-Shaboury SR,Saleh GA, Mohamed FA.Spectophotometric method for
determination of certain Hosny et al.Asian J Pharm Clin Res, 2014; 7(1): 145-150.
Pajchel G, Tyski S. of Adaptation of capillary electrophoresis to the determination of
selected cephalosporins for injcetion. Journal Chromatography A, 2000; 895(1-2): 27-31.
Mohamed FA, Saleh GA, El-Shaboury SR, Rageh AH. Selective densitometric analysis
of cephalosporins using dragendorff’s reagent. Chromatographia, 2008; 68(5-6): 365—
374.

Tsou T-L, Huang Y-C, Lee C-W, Lee A-R, Wang H-J, Chen S-H. Simultaneous
determination of ampicillin, cefoperazone, and sulbactam in pharmaceutical formulations
by HPLC with B-cyclodextrin stationary phase. Journal of Separation Science, 2007;
30(15): 2407-2413.

El-Shanawani AA. HPLC determination of sulbactam, sultamicillin tosylate, cefaclor,
ampicillin  and cefoperazone in pharmaceutical preparations. Acta Poloniae
Pharmaceutica, 1998; 55(1): 9-14.

Elkady EF, Abbas SS. Development and validation of a reversed-phase column liquid
chromatographic method for the determination of five cephalosporins in pharmaceutical
preparations. Journal of AOAC International, 2011; 94(5): 1440-1446.

Selavka CM, Krull IS, Bratin K. Analysis for penicillins and cefoperazone by HPLC-
photolysis-electrochemical detection (HPLC-hv-EC). Journal of Pharmaceutical and
Biomedical Analysis, 1986; 4(1): 83-93.

WWwW.wjpr.net Vol 4, Issue 3, 2015. 1253



http://www.wjpr.net/
http://www.sciencedirect.com/science/article/pii/S1386142513014121
http://www.sciencedirect.com/science/article/pii/S1386142513014121
http://www.sciencedirect.com/science/article/pii/S1386142513014121
http://www.sciencedirect.com/science/article/pii/S1386142513014121
http://www.sciencedirect.com/science/journal/13861425

Rami et al. World Journal of Pharmaceutical Research

30.

31.

32.

33.

Hammam E, El-Attar, MA, Beltagi AM. Voltammetricstudies on the antibiotic drug
cefoperazone. Quantification and pharmacokinetic studies,”Journal of Pharmaceutical
andBiomedical Analysis, 2006; 42(4): 523-527.

Dogan B, Golcu A Dolaz M Ozkan SA. Electrochem-ical behaviour of the bactericidal
cefoperazone and its selective voltammetric determination in pharmaceutical dosage
forms and human serum,”Current Pharmaceutical Analysis, 2009; 5(2): 179-189.

Billov S, Kizek R, Jelen F, Novotn P, Square-wavevoltammetric determination of
cefoperazone in a bacterial culture, pharmaceutical drug, milk, and urine. Analytical
andBioanalytical Chemistry, 2003; 377(2): 362—369.

El Walily AF, Gazy AA, Belal SF, Khamis EF. Selective spectrofluorimetric
determination of phenolic beta-lactam antibiotics through the formation of their coumarin
derivatives. J Pharm Biomed Anal., 1999; 20(4): 643-53.

WWwW.wjpr.net Vol 4, Issue 3, 2015. 1254



http://www.wjpr.net/
http://www.ncbi.nlm.nih.gov/pubmed?term=El%20Walily%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=10704133
http://www.ncbi.nlm.nih.gov/pubmed?term=Gazy%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=10704133
http://www.ncbi.nlm.nih.gov/pubmed?term=Belal%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=10704133
http://www.ncbi.nlm.nih.gov/pubmed?term=Khamis%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=10704133
http://www.ncbi.nlm.nih.gov/pubmed/10704133

