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ABSTRACT

A simple, specific, precise and accurate reverdaabsp liquid chromatographic (RP-LC) method has h@eposed
for the simultaneous determination of paracetanta amdomethacin in tablet dosage forms. The chrograiphic
separation was performed on a LiChrosork) 250 mm x 4.6 mm,/Bn column at a detector wavelength of 230 nm
and a flow rate of 1.0 ml/min. The mobile phase wasmposed of 0.01M sodium phosphate buffer pH @D a
acetonitrile (35:75 v/v). The retention times ofg@etamol and indomethacin were found to be 3.0%6&086 min,
respectively. The method was validated for the paxtars like specificity, linearity, precision, acaay, limit of
guantitation and limit of detection. The calibrati@urves were linear in the concentration range30f00-240.0
ug/ml for paracetamol and 2.50-20.@@/ml for indomethacin. The % recovery for paracethand indomethacin
is in the range between 98.97% and 99.84% with R&Des not greater than 1.90. The presented mefiwothe
simultaneous determination of paracetamol and inelihiaicin in tablets is specific, rapid and simpléhwjood
sensitivity. The analytical method can be succégsfdopted for quality control tests for these gsuin tablet
dosage forms
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INTRODUCTION

A combination of analgesics from different classes/ provide additive analgesic effects with fewedesired drug
reactions than when a single therapeutic drug ésl.uShere has been a trend over recent years fobioong non-
steroidal anti-inflammatory drugs (NSAIDs) with paetamol (acetaminophen) for the management ofeacut
postoperative pain [1, 2]. Combination of paracettiemd indomethacin is prescribed as an analgesicaati-
inflammatory agent in rheumatoid arthritis [3]. érdethacin (1-(4-chlorobenzoyl)-5-methoxy-2-methid-thdole-
3-acetic acid) is a non-steroidal anti-inflammatahyg exhibiting analgesic, anti-inflammatory anctigyretic
effects. It is a potent inhibitor of cyclooxygenaseducing prostaglandin synthesis, relieving pama reducing
temperature in febric patients and often also uspitally in the eye to reduce local inflammati@respite its high
toxicity, indomethacin is a primary medicine présd for the treatment of rheumatoid arthritis, gand collagen
disease [4]. Paracetamol is a widely used analgegicantipyretic drug. It is well tolerated andkieenany of the
side effects of aspirin, so it is commonly applfed the relief of fever, headaches, and minor acs pains as
well as for the management of more severe painreviha@llows lower dosages of additional NSAIDsh used,
thereby minimizing overall side effects [5]. Sevemmethods for the determination of indomethacin in
pharmaceuticals and biological fluids have beemnted. They include chromatography [6-11], potemgdry [12,
13], fluorimetry [14-16], spectrophotometry [16-18hd colorimetry [20, 21]. Literature survey rege#iat there
are many analytical methods for assaying paracdtampharmaceutical dosage forms, such as chromapby
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[22-32], titrimetry [33], spectrophotometry [34,]35pectroflucimetry [36], voltammetry [37], colametry [38] and
Fourier transform infra red spectrometry [39]. Timethods for simultaneous determination of paracetaand
indomethacin were based on liquid chromatography], [4pectrophotometry [41], electrophoresis [42]d an
potentiometry [43].

The aim of the present study was to develop aniflatel a HPLC method for the simultaneous deternananf
paracetamol and indomethacin in tablet dosage faongined 300 mg paracetamol and 25 mg indomethabie
method described complied with validation requirataeof ICH and could be used for routine qualitytcol of
pharmaceutical formulations in ordinary laboratsrie

MATERIALSAND METHODS

Chemicals, reagentsand chromatogr aphic conditions

Tablets containing paracetamol (300 mg) and indbawh (25 mg) were obtained commercially. Working
standards of paracetamol RS (Purity 100.09) andnmdhacinl RS (Purity 99.81) were provided by (Sigm
Aldrich). LC-grade acetonitrile was supplied fromeMk (Germany). All other chemical reagents werarddlytical
grade. Chromatographic separation was performethasular HPLC system LC-10A Shimadzu (Japan) arrénge
with a LC-10A pump, solvent degasser DGU-3A, Rhewmdinjector, column oven CTO-10A, SPD-M10A fixed
wavelength detector and communication bus moduls1@BA. A LiChrosorb G, 250 mm x 4.6 mm, fm column
was used as a stationary phase. The separatioperfismed isocratically with a mobile phase corrsgs0.01M
sodium phosphate buffer pH 7.0 and acetonitrile85/v) at a flow rate of 1.0 ml/min. The analysis wasriea
out at an ambient temperature and injection voluas 20ul. The UV detector was set at 230 nm.

Preparation of reference solutions

Reference solution (a): The solution was prepasedissolving 120.0 mg of precision-weighed paracetaRS and
10.00 mg indomethacin RS in methanol, in a 100.0vahimetric flask. Reference solution (b): The solu was
prepared by diluting 5.0 ml of reference solutiahwith methanol, into a 50.0 ml volumetric flask.

Sample preparation

The homogenized powder from twenty tablets withaaerage weight equivalent to 120.0 mg paracetamadl a
10.00 mg indomethacin was transferred into a 160.@olumetric flask. Approximately 70 ml methanohsvadded
and the obtained mixture was sonicated for 15 mith wtermittent shaking. The content was restai@adoom
temperature and diluted to volume with methandlutmish a stock test solution. The stock solutiomswiltered
through a 0.4mm Nylon syringe filter and 5.0 ml of the filtrateaw diluted into a 50.0 ml volumetric flask to gave
test solution containing 120 pg/ml paracetamol B0 pg/ml indomethacin.

RESULTSAND DISCUSSION

The proposed method was validated with respecehecsvity, linearity, precision, accuracy, limif quantitation
(LOQ) and limit of detection (LOD) according to IQidquirements [44] to show it could be used forudiemeous
determination of paracetamol and indomethacin erplaceutical formulations.

Selectivity

From the chromatogram shown in Fig. 1, it is eviddahat under the chosen chromatographic conditions
paracetamol (Tr=3.05 min) and indomethacin (Tr=6r8i®) were completely separated. Thgecificity of the
proposed method was confirmed by injecting blanksa. The specificity analysis revealed the HPLGhoe did

not suffer interference by the formulation exciggrsince there were not another peaks on theti@tetimes of
paracetamol and indomethacin.

Linearity, limit of detection and limit of quantification

Calibration curve was constructed in the range @0@-240.0ug/ml for paracetamol and 2.50-20.@/ml for
indomethacin to encompass the expected concemtrationeasured samples. A calibration curves weottqa
between the mean peak areas vs. respective coaitems: The corresponding linear regression equstivere
y=11254.x-1420.With square of correlation coefficienf Rf 0.9999 for paracetamol aryet16198.x-1103.6with
square of correlation coefficient?of 0.9998 for indomethacin, respectiveln excellent correlation existed
between the peak areas and the concentrationstlofcbmpounds. The limit of quantitation and limftdetection
were calculated from the standard deviations aodes of the responses using a signal-to-noise aatiper ICH
guidelines [44]. The LOQs for paracetamol and indtracin were found to be yig/ml and 0.5ug/ml, while the
LODs were 0.21ig/ml and 0.1ug/ml, respectively.
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Fig.1. Chromatogram from analysis of sample
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The precision of the method was evaluated by perifay six independent determinations of the testmam
preparation and calculating RSD (%). The RSD valmesisured during assessment of precision were <®0%
both analytes, confirming the method is precigab{e 1).

Table 1. Precision of the method

paracetamol indomethacin
Amount claimed| Amount found | Amount claimed| Amount found
(mg/tablet) (mg/tablet) (mg/tablet) (mg/tablet)
299.8 25.12
299.2 24.92
300.5 24.78
300.0 509 1 25.00 2521
300.4 24.57
300.1 24.81
Mean 299.6 Mean 24.90
S 0.596 S 0.235
%RSD 0.20 %RSD 0.94

Table 2. Resultsfrom study of accuracy

Amount drug of spiked Average amount recovered Mean recovery (% %

Amount of sampleyg/ml) Sets (pg/n?l) P 9 (ug/ml) +SD y (%) RSD
PAR IND PAR IND PAR IND PAR IND PAR| IND
60 5 1 0 0
60 5 2 0 0 59.60 4.98 99.33+0.9 99.53+1 0[8790 1.
60 5 3 0 0
60 5 1 30 2.5
60 5 2 30 2.5 89.84 7.48 99.84+0. 99.77+1l72 (.7B72
60 5 3 30 2.5
60 5 1 60 5
60 5 2 60 5 119.6 9.90 99.7010.8 98.97+1|124 087241
60 5 3 60 5
60 5 1 90 7.5
60 5 2 90 7.5 149.7 12.5 99.82+0. 99.66+1147 (.8R74
60 5 3 90 7.5

Accuracy

The accuracy of the method was determined by aiogl the recoveries of paracetamol (PAR) and inethacin
(IND) by the standard addition method. Known ameuwitstandard solutions of both PAR and IND (50),14nd
150%) were added to prequantified sample solutiohsablets. The method was found to be accuratd wit
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recoveries of 98.97%-99.84% and an acceptable R8Dtanore than 2% at each level. The recoveri¢siobd by
the proposed method for PAR and IND were showhahle 2.

CONCLUSION

The newly developed RP-LC method for simultaneogi®mination of paracetamol and indomethacin inages
forms is specific, precise, accurate and rapid.ddethe proposed method is suitable for the quabtytrol of the
raw materials, formulations and dissolution studies
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