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ABSTRACT  

A simple, precise, accurate RP-HPLC method has been developed for the simultaneous estimation of cefixime and 
ofloxacin in combined tablet dosage form. The chromatographic separation was achieved using Phenomenex Luna 
C18 (250 X 4.60 mm, 5 µm) analytical column and the mobile phase consisting of methanol and 25 mM phosphate 
buffer 40: 60% (v/v) pH adjusted to 5.5 using ortho phosphoric acid at a flow rate of 1.2 mL/min. The UV detection 
was carried out at 290 nm using photodiode array detector. The retention time of cefixime and ofloxacin was 
found to be 2.5 min and 7.8 min respectively. The proposed method was validated for specificity, linearity, accura-
cy, precision, ruggedness, robustness, limit of detection and limit of quantitation. Linear calibration curves were 
obtained in the concentration of 5-25 µg/mL for cefixime and ofloxacin. The mean percentage recovery obtained 
for cefixime and ofloxacin were respectively between 98.0% and 105.7%. Limit of detection and quantification for 
cefixime were 13.3 ng/mL and 40.1 ng/mL and for ofloxacin 12.3 ng/mL and 37.1 ng/mL, respectively. The devel-
oped method can be used for routine analysis of titled drugs combination in tablet formulation. 
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INTRODUCTION 

Cefixime [(6R,7R)-7[(Z)-2-(2-amino- 4-thiazolyl) -2-
(carboxymethoxyimino]-acetamido)-8-oxo-3-vinyl-5-
thia-1-azo bicyclo-(4,2,)-oct-2-ene-2 carboxylic acid] 
(Fig. 1) is an orally absorbed third generation cepha-
losporin antibiotic possessing antibacterial spectrum 
against various gram positive bacteria and gram nega-
tive bacteria, including Haemophilus influenza, Neisse-
ria gonorrhoea (Nanda 2009), Escherichia coli, and 
Klebsiella pneumonia.  

It was not hydrolyzed by the common plasmid or by 
chromosomal β-lactamases which inactivate the oral 
penicillins and cephalosporins and thus cefixime is use-
ful to treat some of the most difficult respiratory infec-
tions, gonorrhoea, otitis media, pharyngitis and urinary 
tract infections. It has been reported that the amino-
thiazole ring is responsible for both excellent activity 
and oral absorption and in particular amino group in 
the thiazole ring is essential for the potential antibac-
terial activity (Meng 2005, Kathiresan 2009).  

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) is a synthetic 

fluoroquinolone derivative, which has demonstrated 
broad spectrum activity against many pathogenic 
gram-negative and gram-positive bacteria. The bacteri-
cidal action of ofloxacin results from interference with 
enzyme DNA gyrase which is needed for the synthesis 
of bacterial DNA (Mouton 1999, Kasabe 2009).  

 

Figure 1: Chemical structure of Cefixime 

Ofloxacin is used to treat pneumonia and bronchitis 
caused by influenza, Streptococcus pneumonia, skin 
infections caused by Staphylococcus aureus and Strep-
tococcus pyogenes, sexually transmitted diseases such 
as gonorrhoea and chlamydia, urinary tract and pros-
tate infections caused by Escherchiae coli and used as 
an alternative treatment to ciprofloxacin for anthrax 
(Sultana 2007). 
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Figure 2: Chemical structure of Ofloxacin 

New tablet formulation containing cefixime and oflox-
acin each 200 mg is commercially available in Indian 
market to treat nephrotoxicity, since no single drug is 
considered to be bactericidal for enterococci. The dif-
ferent methods for the estimation of cefixime such as 
HPLC with UV detection (Nemutlu 2009, Dhoka 2009, 
Rathinavel 2008, Zendelovska 2003), HPTLC (Jovanovic, 
1998), electrophoretic method (Raj 2010, Walily 2002), 
flow injection spectrophotometry (Momani 2001) and 
simple UV spectrophotometry (Nanda 2009) have been 
described. HPLC method with UV detection (Mignot 
1998, Ohkubom 1991, Kumar 2009, Zeng 1999, Sher-
vington 2005), fluorescence detection (Chan 2006), 
spectrofluorimetry method (Ballesteros 2002) and 
spectrophotometric methods (Wankhede 2002) have 
been described for the determination of ofloxacin. 
However, no references have been found for simulta-
neous determination of cefixime and ofloxacin in 
pharmaceutical preparation up to best of our know-
ledge. The present manuscript describes a simple, rap-
id, precise and accurate isocratic reverse-phase HPLC 
method for the simultaneous determination of cefix-
ime and ofloxacin in combined tablet dosage form.  

EXPERIMENTAL 

Chemicals 

Cefixime and ofloxacin were obtained from Orchid 
Pharmaceuticals Ltd, Chennai and Saimira Pharmaceut-
icals, Chennai respectively. Methanol (HPLC Grade) was 
purchased from SD Fine chemicals Ltd, Mumbai, potas-
sium ortho phosphate (AR Grade) and ortho phosphor-
ic acid (AR Grade) were purchased from Qualigens fine 
chemicals, Mumbai. Milli Q water was used throughout 
the experiment. Tablets were purchased from Indian 
market, containing cefixime 200 mg and ofloxacin 200 

mg per tablet.  

Equipments  

Analysis was performed on a chromatographic system 
of Shimadzu Prominence consisting of LC 20 AD liquid 
pump equipped with manual 20 µl sample injector. 
Chromatographic separation was achieved on Pheno-
menex Luna C18 (250 X 4.60 mm, 5 µm) analytical col-
umn. Data acquisition was made with LC solution 
v.1.24 Spinchrome-1 soft ware. The peak purity was 
checked with the photodiode array detector.  

Standard preparation 

Cefixime (25 µg/mL) and ofloxacin (25 µg/mL) standard 
stock solution was prepared by transferring 100.0 mg 
of cefixime and 100.0 mg of ofloxacin to a 100 mL vo-
lumetric flask containing 10 mL of methanol. It was 
then sonicated for 15 min. The solution was diluted up 
to volume using milli Q water; appropriate dilutions 
were made to prepare 25 µg/mL solution using milli Q 
water. 

Sample preparation 

Twenty tablets were accurately weighed, crushed in a 
mortar and finely powdered. The average weight of 
tablets was determined with the help of weight of 20 
tablets. A portion of tablet equivalent to 93.0 mg was 
accurately weighed in to 100 mL volumetric flask, 10 
mL of methanol was added, sonicated with intermit-
tent shaking for 20 min and after sonication filtered 
through 0.22 µm membrane filter. Aliquot portion of 
the filtrate was further diluted to get final concentra-
tion of 25 µg/mL of cefixime and ofloxacin. 20 µL of the 
test solution was injected, the chromatogram was rec-
orded, and the amount of the drugs present was calcu-
lated. 

Method validation 

The optimized chromatographic conditions were vali-
dated by evaluating linearity, recovery, method and 
system precision, limit of detection (LOD), limit of 
quantification (LOQ), robustness, intra- day, inter- day 
variability and solution stability in accordance with ICH 
guideline Q2 (R1). The LOD and LOQ for analytes were 
estimated by injecting a series of dilute solutions with 
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Figure 3: Linearity of Cefixime and Ofloxacin 
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known concentration. Robustness of the method was 
determined by purposely altering the final experimen-
tal conditions like flow rate and pH of mobile phase. 
The nominal concentrations of standard and test solu-
tions for ofloxacin and cefixime were 5 and 25 µg/mL. 

Response function was determined by preparing stan-
dard solution at five different concentration levels us-
ing different analyst on two different days. The accura-
cy of the assay method was evaluated with recovery of 
the standards from excipients.  
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Figure 4: System precision Chromatogram of Cefixime and Ofloxacin 

Table 1: Method validation and System suitability parameters of Cefixime and Ofloxacin 

Parameters Cefixime Ofloxacin 

Recovery RSD (%) of peak area Recovered (%) RSD (%) of peak area Recovered (%) 

80 
100 
120 

1.64 
1.41 
1.92 

105.2 
100.4 
99.2 

1.12 
1.45 
1.41 

102.3 
105.7 
98.0 

Precision 
System precision 
Method precision 

 
4.18 
2.57 

- 
 

2.01 
1.90 

- 

Variations 
Analyst-1 variation 
Analyst-2 variation 
Inter day variation 
Intra day variation 

 
1.19 
1.75 
0.75 
1.35 

- 

 
1.75 
0.31 
1.79 
1.31 

- 

System suitability 
Retention time (minutes) 
Tailing factor 
Theoretical plates 
Resolution 
Area 

 
2.5 
1.2 

6499 
- 

1024746 

- 

 
7.8 
1.5 

7989 
19.59 

1457645 

- 

Table 2: Robustness datas for Cefixime and Ofloxacin 

% RSD of peak area 

S.No Drug 
altered flow rate ( mL/min ) altered pH 

1.1 1.2 1.3 pH5.4 pH5.5 pH5.6 

1 
2 

Cefixime 
Ofloxacin 

0.22 
1.92 

1.07 
0.09 

1.60 
1.49 

0.27 
0.76 

1.07 
0.09 

1.90 
1.32 

Table 3: Solution stability datas for Cefixime and Ofloxacin 

S. No Drugs Conditions 
12 Hours 24 Hours 

Peak area Peak area 

 
1 
 

2 

 
Cefixime 

RT 
REF 
RT 
REF 

1122063 
1114321 
1653240 
1541480 

1126373 
1094527 
1629908 
1521006 

Ofloxacin 

RT – Room temperature, REF – Refrigerated condition 
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RESULT AND DISCUSSION 

Optimization of the chromatographic conditions 

During optimizing the method two organic solvents 
(methanol, acetonitrile) were tested. The chromato-
graphic conditions were also optimized by using differ-
ent buffers like phosphate, acetate, citrate for mobile 
phase preparation. After a series of screening experi-
ments, 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 aceto-
nitrile also favoured to choose methanol as solvent for 
further studies. The chromatographic separation was 
achieved on a Shimadzu Prominence consisting of LC 
20 AD liquid pump, Phenomenex C18 column (250 X 
4.6 mm, 5 µm), and using methanol- phosphate buffer 
(25 mM) 40:60% (v/v) as mobile phase. The pH of buf-
fer was adjusted with orthophosporic acid to pH 5.5; 
pH of buffer was selected according to pka value of 
cefixime 3.73 and ofloxacin 6.97. The detection wave-
length of cefixime is 288 nm and ofloxacin is 292 nm, 
and for the simultaneous estimation of drugs the de-
tection wavelength was fixed at 290 nm at which the 
peak response of both drugs were maxima. The flow 
rate of 1.2 mL/min was kept to achieve adequate re-
tention time of two peaks as 2.5 min and 7.8 min of 
cefixime and ofloxacin respectively. 

Method Validation 

Linearity 

Linearity was determined for cefixime and ofloxacin in 
the range of 5-25 µg/ml. The correlation coefficient 
(‘r2’) values for both the drugs were >0.999. Typically, 
the regression equation for the calibration curve was 
found to be y = 40567x - 6814.5 for ofloxacin and y = 
68112x - 72256 for cefixime. Linearity of cefixime and 
ofloxacin were shown in Fig. 3. 

Recovery 

Recovery of the method was calculated at three levels 
like low, middle and high concentrations (80%, 100% 
and 120%) by standard addition method. These mix-
tures were determined by the proposed method in 
triplicates the mean percentage recoveries obtained 
for cefixime and ofloxacin were between 98.0% and 
103.7% respectively (Nemutlu 2009). Results of recov-
ery (%) and R.S.D (%) were shown in Table 1.  

Method and system precision 

Precision of this method was determined by injecting 
the standard solution of the analytes five times. The 
system precision (injection repeatability) is a measure 
of the method variability that can be expected for a 
given analyst performing the analysis for five repeated 
analysis of the same sample working solution (Zende-
lovska 2003). The RSD% of peak area for five replicates 
were found to be less than 2.6% for method precision 

and 4.2% for system precision. Typical chromatogram 
for system precision was shown in fig. 4. 

Limit of detection (LOD) and limit of quantitation 
(LOQ)  

LOD and LOQ of cefixime and ofloxacin were deter-
mined by calibration curve method which includes sig-
nal- to- noise ratio, use of standard deviation of the 
response and the slope of the calibration curve, solu-
tions of both cefixime and ofloxacin were prepared in 
the range of 2.5-12.5 µg/mL and injected in triplicate. 
Average peak area of three analyses was plotted 
against concentration. LOD and LOQ were 13.3 ng/mL 
and 40.1 ng/mL for cefixime and 12.3 ng/mL and 37.1 
ng/mL for ofloxacin calculated by using the following 
equations. 

LOD = 3.3 σ  LOQ = 10 σ 
      S                            S 

where σ is the residual standard deviation of response 
and S is the slope of the calibration curve. 

System suitability and specificity 

System suitability tests are an integral part of a liquid 
chromatographic method, and they were used to verify 
whether the proposed method was able to produce 
good resolution between the peaks of interest with 
high reproducibility, determined by making five repli-
cate injections (Kumar 2009) from freshly prepared 
standard solutions and analyzing the peaks for theoret-
ical plates (N) and tailing factors (T). The USP theoreti-
cal plate was found to be greater than 6000 for both 
peaks and tailing factor was found to be 1.2 for cefix-
ime and 1.5 for ofloxacin, the resolution between two 
peaks was found to be 19.59. In peak purity analysis 
with photodiode array detector, purity angle was less 
than purity threshold for both cefixime and ofloxacin 
indicates the peak of analytes was pure and excipients 
used in the formulation did not interfere the analytes.  

Intra- inter day and analyst variability  

The intra-day (repeatability), inter-day (intermediate 
precision) variability and analyst to analyst variations 
were determined in standard solutions. These experi-
ments were repeated on second day to evaluate day to 
day variability (Ballesteros 2002). The %RSD of peak 
area for intra- day, inter- day variability and analyst to 
analyst variations as shown in Table 1 was found to be 
less than 2.0%. The result shows that there is no statis-
tical difference between analysts, hence the method is 
found to be rugged.  

Robustness 

In order to demonstrate the robustness of the method, 
deliberate change in chromatographic conditions, i.e. 
change in flow rate by ±0.1 mL/min, change in pH of 
the buffer by ±0.1 unit was carried out (Mignot 1998). 
The standard deviation of peak areas was calculated 
for each parameter and % R.S.D was found to be less 
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than 2.0% for both ofloxacin and cefixime. The lowest 
values of %R.S.D. as shown in Table 2 indicates the 
method to be robust over an acceptable working range 
by its HPLC operational condition. 

Stability of standard and sample solution 

Duplicate standard and sample solutions (stored at 
room temperature around 25˚C and another set stored 
at refrigerator condition) were separately injected at 0, 
12, 24 hours (Wankhede 2008, Joshia 2010). The re-
sults remained almost unchanged as shown in Table 3 
and no significant degradation was observed within the 
given period, indicating that the standard and sample 
solutions were stable for at least 24 hours. 

CONCLUSION 

A simple, reproducible, linear, precise, affordable and 
accurate RP- HPLC method has been developed and 
validated for quantitative simultaneous determination 
of cefixime and ofloxacin in tablet formulation. In the 
case of ofloxacin the polarity around the tryptophan 
residues decreased hence the hydrophobicity in-
creased (Nia 2010). The method is very specific as both 
peaks were well separated from its excipient peaks 
with a short chromatographic time course of 10 min. 
This analytical method enables quantification of the 
cefixime and ofloxacin in a range from 2.5 to 25 µg/mL, 
with acceptable precision, recovery, linearity, inter day 
and intraday precision validated as per ICH guidelines 
which considers to be a promising technique that has 
obvious advantage compared with conventional analyt-
ical techniques. Thus the proposed method can be ap-
plied for routine quality control analysis work and 
pharmacokinetic studies.  
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