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Keywords: ABSTRACT: A simple, rapid, and sensitive high-performance liquid

chromatographic method with UV detection has been developed and

~ High performance validated according to the ICH guidelines for the quantization of Cefixime

liquid chromatography, (CFXM) and Ofloxacin (OFLO) in tablet preparation. Chromatographic
UV Spectrophptometry,

Cefixime & Ofloxacin separation was carried out in a Agilent Zorbax Eclipse XDB-Cyg column

(150 mm % 4.6 mm; 5 pm particle size) of Agilent Technologies with simple
mobile phase composition of 25 mM KH,PO, in water (pH 4.63, maintained
by dil Phosphoric acid) and Methanol (65:35, v/v) at a flow rate of 0.5 ml
Central Drugs Laboratory, (Govt. Of min™* with injection Volume of 20 pl where detector was set at 288 nm with a
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India), 3, Kyd Street, Kolkata-700 total run time of 10 mins. The method was linear over the concentration
016, India range of 20-100, pg ml™ for both of CFXM and OFLO with a correlation

coefficient of 0.999 and 0.999 respectively. Limit of quantifications (LOQ)
E-mail: sarbojit18@yahoo.co.in of 5.53, 5.24 and limit of detections (LOD) 1.82, 1.73 ug ml™ for CFXM and

OFLO respectively. Accuracy and precision values of both within-run and
between-run obtained from six different sets of three quality control (QC)
samples analyzed in separate occasions for both the analytes ranged from
98.08% to 99.98% and 0.51% to 0.98%, respectively. Extraction recovery of
analytes from 97.35% to 99.21%. The developed and validated method was
successfully applied to quantitative determination of CFXM and OFLO in
pharmaceutical formulation.

INTRODUCTION: Cefixime [(6R,7R)-7[(2)-2- It was not hydrolyzed by the common plasmid or
(2-amino-  4-thiazolyl) -2- (carboxy methoXy by chromosomal p-lactamases which inactivate the
imino]-acetamido)-8-oxo-3-vinyl-5-  thia-1-az0  oral penicillins and cephalosporins and thus
bicyclo-(4,2,)-oct-2-ene-2 carboxylic acid] Fig. 1'  cefixime is useful to treat some of the most difficult
is an orally absorbed third generation cephalosporin  respiratory infec- tions, gonorrhoea, otitis media,
antibiotic ~ possessing  antibacterial ~ spectrum  pharyngitis and urinary tract infections.

against various gram-positive bacteria and gram-

negative  bacteria,  including  Haemophilus 1t has been reported that the amino- thiazole ring is

influenza, Neisseria ~gonorrhoea °, Escherichia responsible for both excellent activity and oral

coli, and Klebsiella pneumonia. absorption and in particular amino group in the
QUICK RESPONSE CODE thiazole ring is essential for the potential
DoI: antibacterial activity > *.
E E 10.13040/1JPSR.0975-8232.6(2).884-89

Ofloxacin [9-fluoro-2, 3-dihydro-3-methyl-10(4-
methyl-1-piperazinyl) 7- oxo-7H-pyrido [1, 2,
3de]-1, 4- benzoxazine- 6-carboxylic acid] Fig. 2*
DOI link: http://dx.doi.org/10.13040/1JPSR.0975-8232.6(2).884-89 is a Synthetic f|u0r0quin0|one derivative, which
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has demonstrated broad spectrum activity against
many pathogenic gram-negative and gram-positive
bacteria. The bactericidal action of ofloxacin
results from interference with enzyme DNA gyrase

gvglich is needed for the synthesis of bacterial DNA

Ofloxacin is used to treat pneumonia and bronchitis
caused by influenza, Streptococcus pneumonia,
skin infections caused by Staphylococcus aureus
and Streptococcus pyogenes, sexually transmitted
diseases such as gonorrhoea and chlamydia, urinary
tract and prostate infections caused by Escherchiae
coli  and used as an alternative treatment to
ciprofloxacin for anthrax ’. Tablet formulation
containing cefixime and ofloxacin each 200 mg is
commercially available in Indian market, where
Ofloxacin prevents nucleic acid synthesis and
Cefexime Inhibits cell wall synthesis and this
combination acts synergistically in bacterial
infection.

Literature survey reveals that there are only few
HPLC 3% ' and Spectroctrophotometric ** methods
available for the determination of both drugs,
simultaneously. Reported UV method has used a
specific mode that is only available in the
sophisticated instruments.

The aim of the present study was to develop a
simple, sensitive, accurate, versatile, and fast
HPLC method for the simultaneous estimation of
Cefixime and Ofloxacin in pharmaceutical tablet
dosage form. The proposed methods were validated
in compliance with the ICH guidelines ** and were
successfully applied for determination of Cefixime
and Ofloxacin in their pharmaceutical formulations.
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FIG.2: OFLOXACIN
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MATERIALS AND METHODS:

Chemicals and reagents:

CFXM, OFLO were procured from
pharmaceuticals industry. Monobasic Potassium
phosphate analytical grade from Merck (Mumbai,
India), Methanol HPLC Grade from Fischer
Scientific, Phosphoric acid analytical grade from
Merck (Mumbai, India), HPLC-grade water
(resistivity 18.2 MQ) cm was generated from a
Milli-Q water purification system, was used
throughout the analysis.

Samples are procured from pharmaceutical industry
and they are considered as Sample | and Sample I
respectively and the samples are tablet
formulations.
Instrumentation and
conditions:

HPLC apparatus consisted of Agilent Technology
(USA) Model, G1311A Quaternary pump, G1365D
variable wave length UV detector, Auto-sampler

chromatographic

(G1329A), Column oven (G13368) and EZ
CHROM ELITE Version 331SOP software.
Chromatographic  separation was  performed

isocratically at room temperature using a Agilent
Zorbax Eclipse XDB-Cg column (150 mm x 4.6
mm, 5 um particle size) of Agilent Technologies
mobile phase composition of of 25 mM KH,PQO, in
water (pH 4.5, maintained by dil Phosphoric acid)
and Methanol (65:35, v/v) at a flow rate of 0.5 ml
min™ where detector was set at 288 nm with a total
run time of 10 mins and sample injection of 20 pL
was injected at 27°C . Eluent was monitored with a
UV detector set at 288 nm.

Preparation of stock and working solutions:
25.5 mg of CFXM and 24.9 mg of OFLO taken in a
25 ml volumetric flask and dissolving in Methanol
to obtain concentration of 1020pg/ml and 996
png/ml respectively. The stock solution stored in
amber colored labeled volumetric flask at 8 °C.

Preparation of calibration standards and quality
control (QC) samples:

Five calibration standards (CC) of CFXM and
OFLO at concentration of 20, 40, 60, 80 and 100
ug ml™ were prepared by spiking 0.2, 0.4, 0.6, 0.8
and 1.0 ml to 10 ml by Mobile phase. Three QC
sample of 40, 60, 80 pg ml™* were used. All
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standards stored in amber colored labeled

volumetric flask at 8 °C.

Sample preparation:

193.4 mg of sample diluted to 50.0 ml with
methanol and mixed properly. Samples were
further diluted by mobile phase which have final
concentration of 80.13 pg ml* of CFXM and
OFLO and then injected into the HPLC system.

Method validation:

The proposed methods were validated in
compliance with the ICH guidelines and were
successfully applied for determination of CFXM &
OFLO in their pharmaceutical formulations.

This method was validated to meet the acceptance
criteria with the ICH guidelines of method
validation. **

Selectivity:

Selectivity of the method was determined by
analyzing blank (mobile phase), to demonstrate the
lack of chromatographic interference at the
retention time of the analytes.

Limit of detection (LOD), Limit of quantitation
(LOQ) and Linearity:

Limit of detection (LOD), Limit of quantitation
(LOQ) was determined by the following equation
3.3x06/S and 10xo/S, where as o = standard
deviation of the response and S = slope of the
calibration curve. Calibration curves were acquired
by plotting the peak-area of the analytes against the
nominal concentration of calibration standards.
Analytes concentration of different CC and QC
samples were prepared as mentioned above.

Accuracy and precision:

Accuracy of an analytical procedure is the
closeness of agreement between accepted
conventional true values (reference values) and the
values found. The accuracy of the proposed
methods was tested by the determination of CFXM
and OFLO at different concentration levels within
the linear range of each compound.

Precision was studied by determination of intra-day
and inter-day precision. Intra-day precision was
determined by injecting six standard solutions of
three different concentrations on the same day and
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inter-day precision was determined by injecting the
same solutions for three consecutive days. Relative
standard deviation (RSD%) of the peak area was
then calculated to represent precision.

Extraction recovery:

Recoveries of CFXM and OFLO were determined
in the addition standard (40, 60, 80 pg ml™) by
comparing the experimental and true values.

RESULTS AND DISCUSSION:

Optimization of chromatography:

Various chromatographic condition such as mobile
phase composition, analytical column with
different packing materials (Cg, C1g,Phenyl, Cyano)
and configuration (10, 15, 25 cm ) were used to
obtain sharp peak with reduce tailing, and better
resolution with no peak impurity. Finally Agilent
Zorbax Eclipse XDB-Cig column was selected
which provided reduced peak tailing and acceptable
peak purity index.

Eclipse XDB-Cijg packing is made by first
chemically bonding a dense monolayer of
dimethyl-n-octadecylsilane stationary phase to a
specially prepared, ultra-high purity (>99.995%
Si02), ZORBAX Rx-SIL porous silica support.
This special Zorbax silica support (Type B) is
designated to reduce or eliminate strong absorption
of basic and highly polar compound. Mobile phase
composition was selected base upon the peak
parameter (symmetry, tailing, resolution and peak
purity index etc.), run time, case of preparation and
cost.

During optimizing the method two organic
solvents (methanol, acetonitrile) were tested. The
chromatographic conditions were also optimized by
using different buffers like phosphate, acetate,
citrate for mobile phase preparation. After a series
of screening experiments, it was concluded that
phosphate buffer gave better peak shapes than their
acetate, citrate counter parts. The resolution of
chromatogram obtained with methanol is better
than acetonitrile. The cost of acetonitrile also
favoured to choose methanol as solvent for further
studies.

Therefore, a binary mixture of methanol and
phosphate buffer became the initial mobile phase
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for the determination of the two drugs. 25 mM of
KH,PO, in water (pH 4.63) was found to be ideal
for our work. Then, the proportion of methanol and
phosphate buffer in mobile phase was determined
by varying the proportion of methanol and
phosphate buffer from 20:80, 30:70 to 35:65.
Finally, Agilent Zorbax Eclipse XDB-Cig column
(150%4.6 mm, 5um), the 35:65 ratio of methanol
and phosphate buffer with pH 4.63 was employed
for the simultaneous determination of the two
drugs, this system produced symmetric peak shape,
good resolution and reasonable retention time for
both the drugs.

The retention times of Cefixime and Ofloxacin was
about 2.68 min and 6.43 min respectively. The total
run time is 10 min is taken for the analysis. A
typical overlay spectrophotometric examination
(Fig. 3) of both ingredients in mobile phase shows
the maximum absorbance at 288 nm hence the
wave length fixed at 288 nm.

FIG.3: OVERLAY GRAPH

Selectivity:

The method was found to selective as no significant
interfering peak are observed at the retention times
of CFXM and OFLO which were about 2.68 min
and 6.43 min respectively. Total chromatographic
run time was 10.0 min. Figure.4 and 5 shows the
representative chromatograms of blank spiked with
analytes.
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FIG. 4: BLANK CHROMATOGRAM

OFLOXACIN

Limit of detection (LOD), Limit of quantitation
(LOQ) and Linearity:

Limit of detection (LOD), was established 1.82 and
1.73ug ml™ for CFXM and OFLO respectively.
Limit of quantification (LOQ), was established
5.53 and 5.24pg mlt for CFXM and OFLO
respectively. Calibration curves were linear over
the concentration range 20-100 pg ml™ for both of
CFXM and OFLO. Regression coefficient 0.999
and 0.999 for CFXM and OFLO respectively.
(Fig.6 and 7). Standard curve had a reliable
reproducibility over the standard concentrations
across the calibration range. All back-calculated
concentrations did not differ from the theoretical
value as no single calibration standard point was
dropped during the validation.

Calibration curve of Cefixime
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FIG. 6: CALIBRATION CURVE OF CEFIXIME.

Calibration curve of Ofloxacin
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FIG. 7: CALIBRATION CURVE OF OFLOXACIN.
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Accuracy and precision:

The accuracy and precision of the proposed
methods were tested by the determination of
CFXM and OFLO at different concentration levels
within the linear range of each compound. The low
SD (< 1) of six determinations indicated the high
accuracy and precision of the proposed method.
Collective results are shown in Tables 1 and 2.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

The inter- and intra-day determination of CFXM
and OFLO over 3 consecutive days by the same
analyst using the same instrument is shown in
Tables 1 and 2. The low RSD (< 2%) reflects the
ruggedness of the methods.

TABLE 1: ASSESSMENT OF ACCURACY AND PRECISION OF CEFIXIME.

QC Sample Mean S.D. R.S.D. Accuracy

(lg mL-1) (Hg mL-1) (%) (%) (%)

40 39.82 0.57 1.42 99.55

Intra Day 60 59.33 0.51 0.86 98.89
(n=6)

80 79.94 0.98 1.22 99.92

40 39.54 0.7 1.77 98.86

Inter Day 60 59.37 0.97 1.63 98.95
(n=18)

80 79.69 0.98 1.23 99.61

S.D. = Standard deviation; R.S.D. (%) (Relative standard deviation) = [(S.D./Mean) X 100]; Accuracy (%) = [(Mean / Conc. Added) X 100]; n

= number of replicates.

TABLE 2: ASSESSMENT OF ACCURACY AND PRECISION OF OFLOXACIN.

QC Sample Mean S.D. R.S.D. Accuracy

(Mg mL-1) (Mg mL-1) (%) (%) (%)

40.00 39.23 0.77 1.96 98.08

Intra Day 60.00 59.65 0.59 0.99 99.42
(n=6)

80.00 79.98 0.88 1.10 99.98

40.00 39.50 0.53 1.34 98.75

Inter Day 60.00 59.28 0.69 1.16 98.80
(n=18)

80.00 79.66 0.95 1.19 99.58

S.D. = Standard deviation; R.S.D. (%) (Relative standard deviation) = [(S.D./Mean) X 100]; Accuracy (%) = [(Mean / Conc.

Added) X 100]; n = number of replicates.

Extraction recovery: Recovery results were found to be satisfactory as these were consistent, precise and

reproducible are summarized in Table 3.
TABLE 3: EXTRACTION RECOVERY OF ANALYTES (n = 6)

Analyte QC Sample (ug mL-1) Extraction recovery (%) RSD (%)
40 97.35 0.76

CFXM 60 98.81 0.77
80 99.21 0.46
40 98.32 0.72

OFLO 60 98.61 0.44
80 98.71 0.52

R.S.D. (%) (Relative standard deviation) = [(Standard deviation /Mean) X 100]; n = number of replicates.

Implementation to Pharmaceutical formulation:
This newly developed method was applied to
determine the CFXM and OFLO in pharmaceutical
tablet formulation. Result ware summarized in
Table 4.
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TABLE 4: ESTIMATION OF CEFIXIME AND OFLOXACIN

IN DIFFERENT FORMULATION

Concentration found

%

Sample (mg)
Sample | CFXM 197.62 98.81
OFLO 199.52 99.76
CFXM 198.64 99.32
Sample Il OFLO 199.10 99.55
888
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CONCLUSION: Here, we have developed and
validated a HPLC-UV method that has significant
advantages over the previously published method
as it provides simple mobile phase composition for
chromatographic separation, shorter run time for
analysis, simple sample preparation as well as
improved sensitivity. Therefore, this new method
leads to a simple, feasible, cost effective, rapid
method with high degree of accuracy and
specificity to quantify simultaneously CFXM and
OFLO in pharmaceutical formulations with HPLC-
UV. It will be extremely helpful for successfully
analyzing the CFXM and OFLO in various
pharmaceutical formulations.
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