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A simple, selective, rapid, precise and economical reverse phase HPLC method has been developed for the 
simultaneous estimation of paracetamol and aceclofenac from pharmaceutical dosage forms. The method was carried 
out on a Hichrom C18 (25 cm×4.6 mm i.d., 5 µ) column with a mobile phase consisting of acetonitrile:20 mM 
phosphate buffer (pH 5.0) (60:40 v/v) at a flow rate of 0.8 ml/min. Detection was carried out at 265 nm. 
Etoricoxib was used as an internal standard. The retention time of paracetamol, aceclofenac and etoricoxib was 
4.75, 6.44 and 8.83 min, respectively. The developed method was validated in terms of accuracy, precision, 
linearity, limit of detection, limit of quantitation and solution stability. The proposed method can be used for the 
estimation of these drugs in combined dosage forms. 

Aceclofenac, chemically [[2-(2',6-dichlorophenyl) amino] Qualigens fine chemicals, Mumbai. Water HPLC grade 
phenylacetoxyacetic acid], is a phenylacetic acid derivative was obtained from a Milli-Q RO water purification system. 
with potent analgesic and antiinflammatory properties and an Reference standard of aceclofenac and paracetamol are 
improved gastrointestinal tolerance. Paracetamol is procured from Aristo Pharmaceuticals, Mumbai and 
chemically N-(4-hydroxyphenyl) acetamide. It is used as an etoricoxib was procured from Cadila Pharmaceuticals Ltd., 
analgesic and antipyretic. Many methods have been Ahmedabad. 
described in the literature for the determination of 
aceclofenac and paracetamol individually and in Chromatographic separation was performed on a 
combination with other drugs1-11. However, there is no Shimadzu® liquid chromatographic system equipped with a 
HPLC method reported for the simultaneous estimation of LC-10AT-vp solvent delivery system (pump), SPD M-
these drugs in combined dosage forms. Fixed dose 10AVP photo diode array detector, Rheodyne 7725i 
combination containing paracetamol (500 mg) and 
aceclofenac (20 mg) is available in the tablet form in the 
market. The aim of this work was to develop an RP-HPLC 
method with ultraviolet detection for the simultaneous 
determination of paracetamol and aceclofenac in 
pharmaceutical dosage forms. The present RP-HPLC 
method was validated following the ICH guidelines12,13. 

Acetonitrile HPLC grade was procured from E Merck 
(India) Ltd., Mumbai. Disodium hydrogen orthophosphate 
and orthophosphoric acid AR grade were procured from 

*For correspondence 
E-mail: meyys@rediffmail.com 

injector with 50 µl loop volume. Class-VP 6.01 data station 
was applied for data collecting and processing (Shimadzu, 
Japan). A Hichrom C

18
 column (25 cm × 4.6 mm i.d., 5 µ) 

was used for the separation. 

The mobile phase prepared is a mixture of acetonitrile and 
20 mM phosphate buffer (pH 5.0 adjusted with 
orthophosphoric acid) (60:40 v/v). It was filtered through a 
0.2 µ membrane filter and degassed. Standard stock 
solutions of 1 mg/ml of paracetamol, aceclofenac and 
etoricoxib were prepared separately using a mixture of 
water and acetonitrile in the ratio 1:1 v/v. From the 
standard stock solution, mixed standard solution was 
prepared to contain 50 µg/ml of paracetamol, 2 µg/ml of 
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mg/ml solution of etoricoxib was added and the drugs 
were extracted with three quantities, each of 20 ml of 
mixture of acetonitrile and water (1:1 v/v). The combined 
extracts were made up to 100 ml with mobile phase and 
further dilutions were made to get a concentration of 50 
µg/ml of paracetamol, 2 µg/ml of aceclofenac (theoretical 
value) and 100 µg/ml of etoricoxib as internal standard 
and this solution was used for the estimation. 

With the optimized chromatographic conditions, a steady 
baseline was recorded, the mixed standard solution was 
injected and the chromatogram was recorded. The 
retention time of paracetamol, aceclofenac and etoricoxib 
was found to be 4.75, 6.44 and 8.83 min, respectively. 
This procedure was repeated for the sample solution 
obtained from the formulation. The response factor (peak 
area ratio of standard peak area and internal standard 
peak area) of the standard solution and sample solution 
were calculated. The concentration of the drugs were 
calculated (Table 1) using following formula, concentration 
of drugs= (response factor of the sample/response factor 
of the standard)× concentration of standard. 

A typical chromatogram of sample solution is given in fig. 1. 
Detection was done at 265 nm. The peak area ratio of 
standard and sample solutions was calculated. The assay 

The method was validated as per ICH guidelines. The 
accuracy of the method was determined by recovery 
experiments. The recovery studies were carried out six 
times and the percentage recovery and standard 
deviation of the percentage recovery were calculated 
and presented in Table 1. From the data obtained, 
added recoveries of standard drugs were found to be 
accurate. 

The precision of the method was demonstrated by inter 
day and intra day variation studies. In the intra day 
studies, six repeated injections of standard and sample 
solutions were made and the response factor of drug 

Fig 1: Typical chromatogram of sample solution 
X-axis: retention time (min), Y-axis: volts 

aceclofenac and 100 µg/ml of etoricoxib as internal 
standard. The mobile phase was delivered at a flow rate of 
0.8 ml/min with detection at 265 nm. The injection volume 
was 50 µl; Analysis was performed at ambient temperature. 

Twenty tablets, each containing 500 mg of paracetamol 
and 20 mg of aceclofenac (Olfenac-P, Olcare 
Pharmaceuticals, Gujarat) were weighed and finely 
powdered; a quantity of powder equivalent to 50 mg of 
paracetamol and 2 mg of aceclofenac was weighed and 
transferred to a sintered glass crucible. To this 10 ml of 1 

procedure was repeated for six times and mean peak peaks and percentage RSD were calculated. In the 
area ratio and mean weight of standard drugs were inter day variation studies, six repeated injections of 
calculated. The percentage of individual drugs found in standard and sample solutions were made for three 
formulation, mean, standard deviation in formulation were consecutive days and response factor of drug peaks 
calculated and presented in Table 1. The results of and percentage RSD were calculated. From the data 
analysis shows that the amount of drugs was in good obtained, the developed HPLC method was found to be 
agreement with the label claim of the formulation. precise. 

TABLE 1: RESULTS OF ANALYSIS OF FORMULATION AND RECOVERY STUDIES 

Drug Amount mg/tab % Label claim* % Recovery* 

Labelled Found* 

Paracetamol 500 499.07±1.047 99.81±1.023 98.89±0.813 

Aceclofenac 20 19.01±1.132 95.05±1.098 95.01±0.571 

*Average of 6 determinations±standard deviation. Olfenac-P (Olcare Pharmaceuticals) each tablet containing 500 mg of paracetamol and 20 mg of aceclofenac 
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TABLE 2: VALIDATION AND SYSTEM SUITABILITY 
STUDIES 

Parameters Paracetamol Aceclofenac 

Linearity range 20.0 to 80.0 µg/ml 0.5 to 3.5 µg/ml 

Regression equation 

Y = mx+c* y= y= 

0.0072x-0.001 0.0252x+0.0003 

Correlation coefficient 0.9998 0.9996 

Theoretical plate/meter 25478 29784 

Resolution factor 1.32 1.32 

Asymmetric factor 0.91 1.02 

Tailing Factor 1.3 1.0 

LOD (ng/ml) 5 10 

LOQ (ng/ml) 15 30 

analyzed over a period of 5 h at room temperature. The 
results show that for both solutions, the retention time and 
peak area of paracetamol and aceclofenac remained almost 
unchanged (% RSD. less than 2.0) and no significant 
degradation within the indicated period, thus indicated that 
both solutions were stable for at least 5 h, which was 
sufficient to complete the whole analytical process. 

The System suitability studies were carried out to 
determine theoretical plate/meter, resolution factor, 
asymmetric factor and tailing factor. The results were 

*Y= mx+c, m: slope, c: y axis intercept	 given in the Table 2. The values obtained demonstrated 
the suitability of the system for the analysis of this drug 
combinations, system suitability parameters may fall within

The linearity of the method was determined at seven 
±3% standard deviation range during routine 

concentration levels ranging from 20 to 80 µg/ml for 
performance of the method.

paracetamol and 0.5 to 3.5 µg/ml for aceclofenac. The 
calibration curve was constructed by plotting response factor 

Thus the proposed RP-HPLC method for the
against concentration of drugs. The slope and intercept value 

simultaneous estimation of paracetamol and aceclofenac in
for calibration curve was y =0.0072x-0.001 (R2=0.998) for 

combined dosage forms is accurate, precise, linear,
paracetamol and y=0.0252x +0.003 (R2=0.996) for aceclofenac. 

rugged, robust, simple and rapid. Hence the present RP-
The results show that an excellent correlation exists between 

HPLC method is suitable for the quality control of the
response factor and concentration of drugs within the 

raw materials, formulations and dissolution studies.
concentration range indicated above. 
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mm, E. Merck, Mumbai) were used as a stationary phase.
All chemicals and reagents used were of analytical grade.
Chloroform:methanol:toluene (4:2:2 v/v) was used as
mobile phase. Methanol was used as solvent. Tablets
containing cefuroxime axetil (equivalent to 250 mg
cefuroxime base) were purchased from local market
(Altacef-250, Glenmark Pharmaceuticals Ltd. and Forcef-
250, Aristo Pharmaceuticals Ltd). A Camag HPTLC system
comprising of Camag Linnomate V automatic sample
applicator, Hamilton syringe (100 µl), Camag TLC Scanner
3, Camag WinCATS software, Camag Twin-trough
chamber (10×10 cm) and ultrasonicator were used during
study.

Working standard of cefuroxime axetil (10 mg) was
weighed accurately and diluted with methanol to obtain
the final concentration of 100 µg/ml of drug. The content
of twenty tablets was ground to fine powder. Weight
equivalent to 25 mg of cefuroxime axetil was transferred
to conical flask and dissolved in methanol. The solution
was sonicated for 15 min. The extracts were filtered
through Whatmann filter paper No. 41 and residue was
washed with methanol. The extracts and washing were
pooled and transferred to a 250 ml volumetric flask and
volume was made with methanol. Required dilutions were
made to get 100 µg/ml of cefuroxime axetil.

Cefuroxime is a second-generation cephalosporin.
Cefuroxime axetil is an ester prodrug of cefuroxime, which
is rendered more lipophilic by esterification of carboxyl
group of the molecule by the racemic 1-acetoxyethyl
bromide, thus enhancing absorption. The absorbed ester is
hydrolyzed in the intestinal mucosa and in portal circulation.
Products of hydrolysis are active cefuroxime, acetaldehyde
and acetic acid. Cefuroxime is chemically (1RS)-1-[(acetyl)
oxy] ethyl-(6R, 7R)-3-(carbamoyloxy) methyl]-7-[(Z-2-furan-
2yl)-2-(methoxy imino) acetyl) amino]-8-oxo-5-thia-1-aza
bicyclo-(4,2,0)-oct-2-ene-2-carboxylate1-2. Literature survey
revealed that few HPLC methods were reported for the
estimation of cefuroxime axetil in the biological fluids3.
HPTLC method was also reported for the simultaneous
estimation of cefuroxime axetil and probenecid4. So far no
HPTLC method has been reported for the estimation of
cefuroxime axetil in formulation. So authors have tried to
develop accurate, precise and specific HPTLC method for
the estimation of cefuroxime axetil.

Cefuroxime axetil working standard was procured as a gift
sample from Zorex Pharmaceuticals Ltd., Ahmedabad.
Silica gel 60F

254
 TLC plates (10×10 cm, layer thickness 0.2

A simple, precise, accurate and rapid high performance thin layer chromatographic method has been developed
and validated for the determination of cefuroxime axetil in dosage form. The stationary phase used was precoated
silica gel 60F

254
. The mobile phase used was a mixture of chloroform:methanol:toluene (4:2:2 v/v). The detection

of spot was carried out at 290 nm. The method was validated in terms of linearity, accuracy, precision and
specificity. The calibration curve was found to be linear between 300 to 800 ng/spot for cefuroxime axetil. The
limit of detection and the limit of quantification for the cefuroxime axetil were found to be 50 ng/spot and 100 ng/
spot. The proposed method can be successfully used to determine the drug content of marketed formulation.
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