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RP-HPLC Analysis of Aspirin and Clopidogrel Bisulphate 
in Combination
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A reverse phase high performance liquid chromatography method was developed for the simultaneous estimation 
of aspirin and clopidogrel bisulphate in formulation. The separation was achieved by octadecyl column (C

18
) and 

acetonitrile:methanol:20 mM phosphate buffer at pH 3 (50:7:43 v/v) as eluent, at a fl ow rate of 1 ml/min. Detection 
was carried out at 240 nm. Quantitation was done by external standard calibration method. The retention time of 
aspirin and clopidogrel bisulphate was found to be 2.40 and 9.27 min, respectively. The method has been validated 
for linearity, accuracy and precision. Linearity for aspirin and clopidogrel bisulphate were in the range of 10-50 
µg/ml for both the drugs. The mean recoveries obtained for aspirin and clopidogrel bisulphate were 100.86% 
and 100.20%, respectively. The developed method was found to be accurate, precise, selective and rapid for the 
simultaneous estimation of aspirin and clopidogrel bisulphate in capsules.

Key words: RP-HPLC, aspirin, clopidogrel bisulphate, simultaneous estimation, method development and method 
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Aspirin, 2-acetoxy benzoic acid is cyclo oxygenase 
inhibitor. It is used as an analgesic, antipyretic, anti-
inß ammatory and anti thrombic agent1. Clopidogrel 
bisulphate is methyl (s)-2-chlorophenyl (4,5,6,7-
tetrahydrothieno-[3,2-C]pyridin-5-yl) acetate bisulphate, 
an ADP antagonist. It is used as an anti thrombic 
agent2,3. A capsule formulation containing 75 mg 
of aspirin and 75 mg of clopidogrel bisulphate is 
available (Combiplet, Sidmak Laboratories). Aspirin 
is official in IP4, BP5 and USP6 but clopidogrel 
bisulphate is not official in any pharmacopoeia. 
A survey of literature revealed that spectrometric 
method was reported for the determination of 
aspirin in biological ß uids7. RP-HPLC methods were 
reported for the simultaneous estimation of aspirin, 
paracetamol, caffeine8 and aspirin with atorvastatin9. 
Spectrofluorimetric method also developed for the 
estimation of aspirin and dipyridamole10. Colorimetry11, 
HPLC12 and gas chromatographic13 methods were 
described in the literature for the estimation of 
clopidogrel bisulphate. However no HPLC method for 
the simultaneous estimation of aspirin and clopidogrel 
bisulphate in combined dosage forms has so far been 
reported. The present work describes the development 
of a simple, precise and accurate reverse phase HPLC 
method for the simultaneous estimation of aspirin and 
clopidogrel bisulphate in capsules.

The pure drug samples of aspirin and clopidogrel 
bisulphate were obtained as gift samples from 
Tristar Pharmaceuticals, Pondicherry. Qualigens 
Fine Chemicals, Mumbai, supplied HPLC grade 
acetonitrile, methanol and water, sodium dihydrogen 
orthophosphate AR grade and phosphoric acid AR 
grade. An isocratic high pressure liquid chromatograph 
(Schimadzu HPLC class VP series) with LC-10 ATVP 
pump, variable wavelength programmable UV/Vis 
detector SPD �10AVP system and operating software 
winchrom was used. The chromatography column 
used was a reverse phase phenomenax C18 column 
(250 mm×4.6mm i.d, particle size 5µ).A mixture of 
acetonitrile, methanol and 20 mM phosphate buffer 
(adjusted to pH 3 using ortho phosphoric acid) in the 
ratio of 50:7:43 v/v was used as mobile phase and 
was filtered before use through 0.45 µ membrane 
Þ lter. The ß ow rate of mobile phase was maintained 
at 1 ml/min. Detection was carried out at 240 nm at 
the temperature of 20°.

Standard stock solutions of aspirin and clopidogrel 
bisulphate (100 µg/ml) were prepared in mobile phase. 
The standard solutions were further diluted in mobile 
phase containing a mixture of 30 µg/ml of aspirin 
and 30 µg/ml of clopidogrel bisulphate. Twenty 
capsules of Combiplet (Sydmak Laboratories) each 
containing 75 mg of aspirin and 75 mg of clopidogrel 
bisulphate were weighed, empty the capsules and 
Þ nely powdered. A quantity of powder equivalent to 
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50 mg of aspirin was weighed and transferred into 
a 50 ml volumetric ß ask. The drugs were extracted 
with the mobile phase. The extracts were made up 
to the volume (50 ml) with mobile phase and further 
dilutions were made to get a concentration of 30 
µg/ml of both aspirin and clopidogrel bisulphate. The 
contents were mixed thoroughly and Þ ltered through 
0.45 µ membrane Þ lter. An aliquot of 20 µl of both 
standard and test solutions were injected separately 
and chromatograms were recorded up to 10 min. 

The present investigation was aimed at developing a 
simple, precise and accurate HPLC method to estimate 
aspirin and clopidogrel bisulphate in capsules using 
widely used RP-HPLC C18 column (phenomenax). 
The mobile phase was optimized with acetonitrile, 
methanol and 20mM sodium phosphate buffer (pH 
3), in the proportion 50:7:43 v/v. With the above 
mentioned composition of mobile phase, sharp peaks 
with good resolution between aspirin and clopidogrel 
bisulphate was achieved with reasonable short run 
time of 10 min. The criteria employed for assessing 
the suitability of above said solvent system were cost, 
time required for analysis, solvent noise, preparatory 
steps involved in the use of same solvent system 
for the extraction of the drugs from the formulation 
excipient matrix for the estimation of the drug content. 
UV detection was carried out at 240 nm as aspirin 
and clopidogrel bisulphate showed good absorbance 
at this wavelength.

The retention time of aspirin and clopidogrel 
bisulphate was found to be 2.40 and 9.27 min, 
respectively. A typical chromatogram of test solution 
is shown in Þ g. 1. The capacity factors (k′ ) of aspirin 
and clopidogrel bisulphate were found to be 2.21 
and 5.97, respectively. The peak shapes of both the 

drugs were symmetrical and the asymmetry factor 
was less than 2. The response factor of the standard 
and the test solutions was calculated. The proposed 
method was validated as per the standard analytical 
procedures14. Each of the sample was injected six 
times and the retention time was observed in all the 
cases. Precision of the proposed method was found 
to be 0.272% for aspirin and 0.535% for clopidogrel 
bisulphate. The low %RSD values indicated that 
the proposed method had good precision. Linearity 
experiments were performed thrice for both the 
components and the response was found to be in 
the range of 10-50 µg/ml for both drugs. Linearity 
of aspirin and clopidogrel bisulphate was plotted 
by a graph of peak area versus concentration. The 
correlation coefÞ cient �r� values (n=3) for both aspirin 
and clopidogrel bisulphate were 0.9997 and 0.9996, 
respectively. Accuracy of the method was calculated 
by recovery studies (n=3) at Þ ve levels. Standard drug 
solutions containing drugs in the range 20%, 30%, 
40%, 50% and 60% of nominal concentration (30 
µg/ml for both aspirin and clopidogrel bisulphate) was 
added to previously analysed test solution. Amount 
of drug recovered at each level was calculated. Table 
1 shows the data from the recovery study for aspirin 
and clopidogrel bisulphate were 100.8% and 100.20%, 
respectively. The sample recovery in the formulation 
was in good agreement with the label claim. High 
percentage recovery showed that the method was 
free form interference of the excipients used in 
formulations. System suitability parameters of aspirin 
and clopidogrel bisulphate are given in Table 2. Assay 

TABLE 1: RECOVERY STUDIES
Drug Amount Amount Recovery Average
 added recovered (%) recovery
 (µg/ml) (n=3)  (µg/ml) (n=3)  ±SD (%)
Aspirin 3.00 3.03 101.00 100.86±0.424
 4.50 4.54 100.89
 6.00 6.01 100.17
 7.50 7.60 101.33
 9.00 9.08 100.89
Clopidogrel 3.00 3.01 100.33 100.20±0.387
bisulphate 4.50 4.53 100.67
 6.00 6.01 100.16
 7.50 7.47 099.60
 9.00 9.02 100.2

TABLE 2: SYSTEM SUITABILITY PARAMETERS
Parameter Aspirin Clopidogrel bisulphate
Tailing factor 1.23 1.02
Theoretical plates 3999 10151
Capacity factor 2.21 5.97
Resolution factor                                     16.04
Calibration range   10-50 µg/ml 10-50 µg/ml

Fig. 1: Typical chromatogram of the sample solution
Chromatogram showing sample solution of aspirin and clopidogrel 
bisulphate at the approximate concentrations of 30 µg/ml of both 
aspirin and clopidogrel bisulphate.
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of the combination in capsule dosage form was found 
to be 100.42% of aspirin and 101.22% of clopidogrel 
bisulphate. The method was simple and had short run 
time of 10 min, which makes the method rapid. The 
results of the study indicate that the proposed HPLC 
method is simple, precise, accurate and less time 
consuming. 
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Antifungal Activity of Millingtonia hortensis
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Antifungal activities of different extracts of Millingtonia hortensis were investigated against various fungal pathogens. 
Methanol extract was found to have stronger activity than fl uconazole against yeast like fungi: 4 fold against Candida 
krusei with 4 µg/ml minimal inhibitory concentration and 2 fold (MIC- 2 µg/ml) against Sacharomyces cerevisiae, 
though it showed the same activity as fl uconazole against Candida glabrata.  Aqueous extract also exhibited 4 fold 
stronger activity against Candida krusei (MIC- 4 µg/ml) and 4 fold (MIC; 2 µg/ml) against Sacharomyces cerevisiae. 
Chloroform and ethyl acetate extract showed lower activities against all fungal pathogens except for Candida krusei, 
compared with the standard. Against the fi lamentous fungus, Trichosporon cutaneum, all extracts showed less activity 
than the standard.
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Fungal infection in humans can be classified as 
suprafacial and systemic mycosis, depending on the 
area of the body primarily affected. In patients with 
impaired immune system, there is high mortality 

due to systemic fungal infections. Although, azole 
derivatives, such as fluconazole and itraconazole 
are widely used in clinical settings, there are major 
drawbacks in their spectra, safety and pharmacokinetic 
properties1-4. In addition, resistance of fungal strains 
to existing antifungal drugs is becoming a major 
threat5-6 and therefore, there is a need for discovering 


