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ABSTRACT

A reverse Phase high performance liquid chromatographic method was developed for the determination
of Cefoxitin Sodium in Pharmaceutical dosage form. The separation was effected on Zorbax SB Phenyl column
(150mm x 4.6 mm, 5.0u) using a mobile phase mixture of 0.01Msodium dihydrogen orthophosphate and methanol
in the ratio of 70:30 v/v at a flow rate of 1.5 ml/min. the detection was made at 254nm. The retention time of
Cefoxitin sodium was found to be 8.59 min. Calibration curve was linear over the concentration range of 75 to
225ug/ml. The proposed method was validated as per the ICH guidelines. The method was accurate and precise
and found to be suitable for the quantitative analysis of the drug ininjection dosage form.
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INTRODUCTION

Cefoxitin [Fig. 1] is a cephamycin antibacterial that differs structurally from the
cephalosporins by the addition of a 7-a-methoxy group to the 7-B-aminocephalosporanic acid
nucleus. It is generally classified with the second-generation cephalosporins and can be used
similarly to cefamandole for the treatment of susceptible infections. However, because of its
activity against Bacteroides fragilis and other anaerobic bacteria, it is used principally in the
treatment and prophylaxis of anaerobic and mixed bacterial infections, especially intra-
abdominal and pelvic infections. Indications include endometritis (prophylaxis at caesarean
section), pelvic inflammatory disease, and surgical infection (prophylaxis). It may also be used in
the treatment of gonorrhoea and urinary-tract infections [1]. Literature survey revealed that
only a few methods based on HPLC [2-16], LC/MS [17-20], HPTLC [21] and UPLC-MS/MS [22]
were reported for the determination of Cefoxitin sodium from dosage forms and in biological
fluids either singly or with its degradation products. The present investigation by the author
describes a rapid, accurate and precise RP-HPLC method for the determination of Cefoxitin
Sodium from dosage forms. The detector responses were linear in the concentration range of
75-225 pg/ml of the drug. The method was validated as per ICH [23] guidelines.
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Fig. 1: Molecular structure of Cefoxitin
MATERIALS AND METHODS

Chromatographic condition

A Schimadzu prominence high pressure liquid chromatographic instrument provides
with a Zorbax SB Phenyl (150x4.6mm, 5 u), an LC 20 AD pump and an SPD 20A UV-visible
detector was employed in the study. A 20 uL Hamilton injection syringe was used for sample
injection. Data acquisition was done by using Spinchrome software.

HPLC grade Methanol and Sodium dihydrogen orthophosphate AR grade were used in
the study. Triple distilled water used in the study was prepared in house using Borosil Glass
Distillation Unit.

A freshly prepared binary mixture of 0.01M sodium dihydrogen orthophosphate and
Methanol in the ratio of 70:30 v/v (pH adjusted to 2.5 with o-phosphoric acid) was used as the
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mobile phase and also as diluents for preparing the working solutions of the drug. The mobile
phase was filtered through 0.45 p membrane filter and sonicated before use. The flow rate of
the mobile phase was maintained at 1.5 ml/min. The detection of the drug was carried out at
254 nm.

Drug samples

The reference sample of cefoxitin sodium was supplied by M/s Alkem laboratories,
Mumbai. The branded formulation of Cefoxitin sodium (Mefoxin) was purchased from the local
market.

Preparation of stock and working standard solutions of Cefoxitin Sodium

Accurately weighed 75 mg of Cefoxitin sodium standard was transferred into a 100 mL
volumetric flask containing 30 mL of the diluent. The solution was sonicated for 5 min and then
volume was made up with a further quantity of the diluent to get a concentration of 0.75
mg/mL solution. 10 mL of this solution was further diluted to 50 mL with the mobile phase to
get a working standard solution of 150 pg/mL of cefoxitin sodium.

Preparation of Sample (injection) solution

Pool the contents of 10 vials. An accurately weighed portion of this powder equivalent
to 25 mg of Cefoxitin sodium was transferred to a 50 mL volumetric flask containing 30mL of
the diluent. The contents of the flask were sonicated for about 10 min for complete solubility of
the drug and volume made up with further quantity of the diluent. Then this mixture was
filtered through whatman No.4 1filter paper and 10 mL of this filtrate was further diluted to 50
mL with diluent.

Linearity and construction of calibration curve

The quantitative determination of the drug was accomplished by an external standard
method. The column was equilibrated with the mobile phase for at least 30 min prior to
injection of the drug solution.

Linearity of peak area response was determined by taking measurements at seven
concentration points (six replicates at each point). Working dilutions of cefoxitin sodium in the
range of 75-225 ug/mL were prepared by taking suitable aliquots of the working standard
solution in different 10 ml volumetric flasks and diluting up to the mark with the mobile phase.
Ten microlitre quantity of the dilutions was injected each time in to the column at a flow rate of
1.5ml/min. Each dilution was injected six times in to the column. The drug in the eluates was
monitored at 254 nm and the corresponding chromatograms were obtained. From these
chromatograms the mean peak area were calculated and a plot of concentrations over the peak
areas was constructed. The regression of the plot was computed by least square regression
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method. A linear relationship in the range was found to be 75-225 pg/mL of the drug between
the concentration of cefoxitin sodium and respective peak area. This regression equation was
later used to estimate the amount of cefoxitin sodium in pharmaceutical dosage forms. A
representative chromatogram for the separation of Cefoxitin sodium is given in Fig. 2.
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Fig. 2: A typical chrom atogram of Cefoxitin sodium standard
RESULTS AND DISCUSSION

The present study was aimed at developing a sensitive, precise and accurate HPLC
method for the analysis of Cefoxitin Sodium in bulk drug and pharmaceutical dosage forms. In
order to achieve optimum separation of the component peaks, a binary mixture of 0.01M
Sodium dihydrogen orthophosphate and Methanol (pH- 2.5) in a proportion of 70:30 v/v was
selected as the mobile phase. The retention time obtained for cefoxitin sodium was 8.59 min.
Each of the samples was injected six times and the same retention times were observed in all
cases. The peak areas of Cefoxitin sodium were reproducible as indicated by low coefficient of
variation. A good linear relationship (r = 0.9999) was observed between the concentration of
Cefoxitin sodium and the respective peak areas. The regression curve was constructed by the
linear regression fitting and its mathematical expression was y= 16075x-1334 (where y gives
peak area and x is concentration of the drug). The regression characteristics are given in Table
1. When cefoxitin sodium solutions containing 75, 120, 135, 150, 165, 180 and 225 ug/mL were
analyzed by the proposed method for finding out intra and inter-day variation, low coefficient
of variation was observed in Table 2. The absence of additional peaks indicated non-
interference of common excipients used in the tablets.

High recovery values obtained from the different dosage forms by the proposed method
indicates the method is accurate. The drug content in injection was quantified using the
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proposed analytical method. The injection vials has showed an average recovery of 100.2 %.
The low coefficient of variation indicated the reproducibility of the assay of Cefoxitin sodium in
dosage forms. The results are given in Table 3.

Table 1: Calibration data of the proposed method

Level Concentration of Cefoxitin sodium (ug/mL) Mean peak area
Level -1 75 1205667
Level -2 120 1929062
Level -3 135 2170196
Level -4 150 2411334
Level -5 165 2652429
Level -6 180 2893611
Level -7 225 3617252

Slope 16075.46

Intercept -1334.63
Correlation Coefficient 0.9999
Range: 50 to 150 % of target concentration (i.e. 75 to 225 pg/mL)

Table 2: Precision of the proposed method

Injection number Area of Cefoxitin sodium Acceptance criteria
1 2411323
2 2412334 %RSD of peak areas
3 2410296 of Cefoxitin sodium
4 2411315 should not be more
5 2411298 than 2.0
6 2411362

%RSD 0.03

Table 3: Recovery study

Level Amc'>unt of.Cefoxitin Arpount of Cefoxitin % Re covery %RSD
sodium spiked (pg) sodium recovered (ug)
75 75.18 100.24
50% 75 75.44 100.60 0.24
75 75.50 100.70
150 149.50 99.67
100% 150 150.56 100.41 0.43
150 150.62 100.41
225 225.70 100.31
150% 225 224.68 99.86 0.26
225 224.70 99.87
Mean % recovery 100.23
Overall %RSD 0.93

The deliberate changes in the method have not much affected the peak tailing,
theoretical plates and the percent assay. This indicated the robustness of the method. The
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robustness study results are presented in Table 4. The lowest values of LOD and LOQ as
obtained by the proposed method indicate the sensitivity of the method. The standard solution
of the drug was stable up to 24 hr as the difference in percent assay during the above period is
within limit.

Table 4: Robustness study

Condition Mean area % assay | % difference

Unaltered 2412332 99.82 -

Flow rateat 1.3 mL/min 2411698 99.05 0.73
Flow rateat 1.7mL/min 2412012 99.02 0.70
Mobile phase:

(Buffer(72):Methanol(28)) 2412253 99.14 0.82
(Buffer(68):Methanol(32)) 2412165 98.87 0.55

pH of buffer at 2.3 2411314 99.29 0.97

pH of buffer at 2.7 2411314 99.17 0.85

System suitability parameters were studied with six replicates standard solution of the
drug and the calculated parameters are within the acceptance criteria. The tailing factor, the
numbers of theoretical plates are all in the acceptance limits. The system suitability results are
shown in Table 5.

Table 5: System suitability

Parameter Values
Linearity study 75-225 pg/mL
LOD 0.11
LOQ 0.35
Tailing factor 0.90
Theoretical plates 4288

Hence it can be concluded that the proposed HPLC method is sensitive and reproducible
for the analysis of cefoxitin sodium in pharmaceutical dosage forms with short analysis time of
less than 10 min.

REFERENCES

[1] Martindale: The complete drug reference. 36'" edition, Pharmaceutical press, Lambeth
High Street, London 2009; 896-897.

[2] Carolina Lupi D, Ana Maria B and Pedro Eduardo F. Anal Lett 2009; 42(12):1900-1910.

[3] Seshachalam U, Haribabu B and Chandrasekhar KB. Biomed Chromatogr 2007; 21(7): 716-
723.

[4] Mangaonkar K and Desari B. Indian Drugs 2007; 44(7):548-550.

[5] Dickinson L, Robinson L, Tjia J, Khoo S and Back D. J Chromatogr B 2005; 829(1-2):82-90.

October - December 2011 RJPBCS Volume 2 Issue 4 Page No. 609



[6]

[7]
[8]

[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]

[19]

[20]
[21]

[22]

[23]

[ =

ISSN: 0975-8585

Dailly E, Thomas L, Kergueris MS, Jolliet P and Bourin M. J Chromatogr B Biomed Sci Appl
2001; 758(2):129-135.

Justesen US, Pedersen C and Klitgaard NA. J Chromatogr B 2003; 783(2): 491-500.

Droste JAH, Verweij-van wissen CPWGM and Burger DM. Ther Drug Monit 2003;
25(3):393-399.

Marzolini C, Beguin A, Telenti, Schreyer A, Buclin T, Biollaz J and Decosterd LA. J
Chromatogr B Anal Tech Biomed Life Sci 2002; 774(2): 127-140.

Frerichs VA, DiFrancesco R and Morse GD. J Chromatogr B 2003; 787(2): 393-403.
Sreenivasa Rao C, Bharathi Ch, Raghava Reddy AV, Chandrasekhar Reddy K, Hemanth
Kumar S, Vijay kumar H, Ramesh A and Himabindu V. J pharm Biomed Anal 2008; 48(5):
1430-1440.

Sun OC, Naser LR and Angela DMK. J Pharm Biomed Anal 2007; 43(4):1562-1567.

Masaaki T, Masao Y, Tsuyoshi O, Naoya O, Tatsuo S and Tsuguhiro K. Biol Pharm Bull
2005; 28(7): 1286-1290.

Yoshiko U, Tsuyoshi O, Masahiko N, MasafumiS and Tsuguhiro K. Chem Pharm Bull 2003;
51(6): 715-718.

Rory RP, Sagar PK, Dennis W and Courtney VF. Clin Chem 2000; 46(1):73-81.

Faux J, Venisse N, Olivier JC and Bouquet S. Chromatographia 2001; 54(7-8):469-473.

Rita CEE, Fabio SR, Brayan VS and Guilherme SK. Rapid Comm Mass Spectr 2008;
22(5):657-664.

Yadav M, Rajasekhar Rao, Kuran H, Singhal P, Gowsami S and Shrivastav PS. J pharm
Biomed Anal 2009; 49(4):1115-1122.

Herve R, Bernard M, Corinne C and Pierre-Antoine B. J Chromatogr B 2007; 850(1-2):376-
383.

Temghare GA, Shetye SS and Joshi SS. E-J Chem 2009; 6(1):223-230.

Sulebhavikar AV, Pawar UD, Mangoankar KV and Prabhunavelkar ND. E-J Chem 2008;
5(4):706-712.

Myasein F, Kim E, Zhang J, Wu H and El-Shourbagy TA. Anal Chimica Acta 2009;
651(1):112-116.

ICH Harmonized Tripartite Guidelines (Q2R1). Validation of analytical procedures: Text
and Methodology. International Conference on Harmonization, European commission,
Japan and USA 2005.

October - December 2011 RJPBCS Volume 2 Issue 4 Page No. 610



