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ABSTRACT
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A simple, selective, rapid, precise and economical reverse phase high
pessure liquid chromatographic method has been developed for the si-
multaneous estimation of paracetamol and diclofenac potassium from phar-
maceutical formulation. The method was carried out on a Phenomenex
LUNA C,, (25cmx4.6mmi.d., 5u) columnwith amobile phase consisting of
acetonitrile: sodium dihydrogen phosphate (adjusted to pH 3.5 using or-
thophosphoric acid) (70:30 v/v) at aflow rate of 1.0 ml/min. Detection was
carried out at 278nm. Aceclofenac was used as an interna standard. The
retention time of paracetamol, diclofenac potassium and acecl ofenac was
5.9, 9.4 and 3.12min, respectively. The devel oped method wasvalidated in
termsof accuracy, precision, linearity, limit of detection, limit of quantitation
and solution stability. The proposed method can be used for the estima-

Paracetamol;
Diclofenac potassium.

tion of these drugs in combined dosage forms.
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INTRODUCTION

Paracetamol is chemically designated as N-(4-
hydroxyphenyl) acetamide. It isused asan analgesic
and antipyretic. Didofenac potassumischemicaly des-
ignated potassium(O-(2,6-dichloroanilino)phenyl)
acetateanongeroidd anti-inflammatory drug(NSAID)
exhibits anti-inflammatory and analgesic properties.
Many methods have been described intheliteraturefor
the determination of paracetamol, and diclofenac so-
diumindividualy and in combination with other drugs
[+6] No single method was reported for the estimation
in combined dosageform. Fixed dose combi nation con-
taining paracetamol 500mg and diclofenac potassium
50mgisavailableinthetablet forminthe market. The
present work describesthe devel opment of avalidated

RP-HPL C method, which can quantify these compo-
nentss multaneoudy fromacombined dosageform. The
present RP-HPL C method wasvdidated following the
ICH guiddines™,

EXPERIMENTAL

Reagentsand chemicals

Acetonitrile HPLC grade was procured from
E.merck (India) Ltd, Mumbai. Sodium dihydrogen
phosphate and orthophosphoric acid AR grade were
procured from Qualigensfinechemicas, Mumbai. Water
HPLC grade was obtained from aMilli-QRO water
purification system. Reference standards of paracetamol
and diclofenac potass umwereprocured fromUnichem
pharmaceuticals, Mumbai and acecl ofenac was pro-
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cured from Divi ‘s laboratories Ltd, Hyderabad.
Apparatusand chromatogr aphic conditions

Chromatographic separation was performed ona
Shimadzu® liquid chromatographi ¢ system equipped
withaL C-10AT-vp solvent delivery system (pump),
SPD M-10AV P photo diode array detector, Rheodyne
7725i injector with 50ul loop volume. Class-VP 6.01
data station was applied for data collecting and pro-
cessing (Shimadzu, Japan). A Phenomenex LUNA C
column (25cmx4.6mmi.d., 5p) was used for the sepa-
ration, mobile phase of amixture of acetonitrileand
sodium dihydrogen phosphate (adjusted to pH 3.5 us-
ing orthophosphoric acid), (70:30v/v) wasddivered at
aflow rateof 1.0ml/minwith detectionat 278nm. The
mobile phase wasfiltered through a0.2u membrane
filter and degassed. Theinjection volumewas 50ul;
Andysiswas performed at ambient temperature.

Prepar ation of standard solutions

Standard stock solutionsof 1.0mg/ml paracetamoal,
diclofenac potassium and acecl of enac were prepared
separatdy usngamixtureof water and acetonitrile (1:1v/
V). From the standard stock sol ution, mixed standard
solution was prepared to contain 50ug/ml of
paracetamol, 5.0ug/ml of diclofenac potassium and
50.0pg/ml of aceclofenac asinterna standard.

Prepar ation of samplesolutions

Twenty Tablets, each containing 500mg of
paracetamol and 50mg of diclofenac potassium were
weighed and finely powdered; aquantity of powder
equivalent to 50mg of paracetamol and 5mg of
diclofenac potassum wasweighed and tranferredto a
sntered glasscrucible. Tothis5.0ml of 1.0 mg/ml solu-
tion of aceclofenac wasadded and the drugswere ex-
tracted with three quantities, each of 20 ml of mixture
of acetonitrileand water(1:1 v/v). The combined ex-
tractswere made up to 100ml with mobile phaseand
further dilutionswere madeto get aconcentration of
50ug/ml of paracetamol, 5.0 pg/ml of diclofenac
sodium(theoretica value) and 50.0ug/ml of aceclofenac
asinternal standard and thissolution wasused for the
esimation.

Assay method
With the optimi zed chromatographic conditions, a
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steady baselinewas recorded, the mixed standard so-
lution wasinjected and the chromatogram wasrecorded.
Theretention time of paracetamol, diclofenac potas-
sium and aceclofenac was found to be 5.9, 9.4 and
3.12min, respectively. Thisprocedurewasrepested for
the samplesol ution obtained fromtheformulation. The
responsefactor (peak arearatio of standard peak area
andinternal standard peak area) of the standard solu-
tion and sampl e sol ution were cal cul ated. The concen-
tration of thedrugswere calculated (TABLE 1) using
followingformula

Concentration of drugs=Responsefactor of the sample/Re-
sponsefactor of thestandar dxConcentration of sandard

RESULTSAND DISCUSSION

Estimation of paracetamol and diclofenac potas-
siumin dosageforms

TheHPLC procedure was optimized with aview
TABLE 1: Reaultsof analysisof formulation and recovery
studies

%

Amount mg/ tab % Label
Drug T ohelled Found*  daim*  Recovery”
Paracetamol 500.0 499.07+1.047 99.81+1.023 98.89+0.813
Diclofenac
. 50.0 48.59+1.132 97.18+1.41 95.01+0.571
potassium

*Average of six determinations, meantstandard deviation,
DIAPRASE(Arigo pharmaceuticals, Chennai) each tablet con-
taining 500mg of paracetamol and 50mg of diclofenac potas-

sium
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Figure1: Typical chromatogram of samplesolution
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Calibration curve of paracetamol and
diclofenac potassium
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Figure2: Calibration curveof par acetamol and diclofenac

potassum

TABLE2: Linearity and range

Internal Par acetamol Diclofenac potassium

standar d Concen Concen
peak area ) Peak  Response ) Peak Response

tration tration

(50pg/ml area factor area  factor
aceclofenac) (ng/ml) (ng/ml)

100 1534809 2.3000 10 44437 0.0021

200 3069618 4.6000 20 8887.4 0.0035

2366637 300 5939236 7.7000 30 133311 0.0056

400 12278472 10.9000 40 177748 0.0075

500 24556944 14.1000 50 222185 0.0095

600 49113888 16.7000 60 26662.2 0.0113

to devel op precise and stabl e assay method. Both the
puredrugs paracetamol and diclofenac wererunindif-
ferent mobile phase compositionswith different C
columns(Kromacil 25cmx4.6mmi.d., 5), Phenomenex
LunaC,, column(25cmx4.6mmi.d., 5u). Theflow rate
was also varied from 0.5mL to 1.2mL/min .Finaly
Phenomenex C , column (25cm x 4.6mmi.d., Su) with
amobile phase of amixture of acetonitrile: sodium
dihydrogen phosphate (adjusted to pH 3.5 using or-
thophosphoric acid) (70:30v/v) a aflow rate of 1.0ml/
min with adetection at 278nm gave sharp and sym-
metrical peaks with retention time 5.9 and 9.4 for
paracetamol and diclofenac respectively. Thetypical
chromatogram of samplesolutionisshowninfigurel.
Detection wasdoneat 278nm. The peak arearatio of
standard and sample solutionswas cal culated. Theas-
say procedureswere repeated for six timesand mean
peak areaand mean weight of standard drugswas cal-
culated. The percentage of individua drugsfoundin
formulations, mean, Sandard deviationinformulations
were calculated and presented in TABLE 1. There-
aultsof analysisshowsthat theamountsof drugswere
ingood agreement with thelabel claim of theformula-
tions.

Method validation
1. Accuracy and precision

The accuracy of the method was determined by
recovery experiments. Therecovery studieswere car-
ried out S timesand the percentagerecovery and stan-
dard deviation of the percentagerecovery werecal cu-
lated. From the dataobtained, added recoveriesof stan-
dard drugswerefound to be accurate.

The precision of themethod was demonstrated by
inter day andintraday variation studies. Intheintraday
studies, six repeated injections of standard and sample
solutionswere made and the response factor of drug
peaks and percentage RSD were calculated. Inthein-
ter day variation studies, Six repeatedinjectionsof Stan-
dard and sampl e solutionswere madefor three con-
secutive days and response factor of drugs peaksand
percentage RSD were calcul ated. From the data ob-
tained, the devel oped RP-HPL C method wasfound to
be precise.

2.Linearity and range

Thelinearity of themethod wasdetermined at five
concentration levelsranging from 100.0to 600.0 pg/ml
for paracetamol and 10to 60.0pg/ml for diclofenac po-
tassium (TABLE 2). Thecalibration curvewas con-
structed by plotting responsefactor against concentra-
tion of drugs. Thedopeand intercept valuefor caibra-
tion curve was y=0.0286x-0.5286(R?=0.9962) for
paracetamol and y=0.2829x-0.6473(R?=0.9844) for
diclofenac potassium. Theresultsshowsthat an excel-
lent correl ation existsbetween responsefactor and con-
centration of drugswithin the concentrationrangeindi-
cated above. The calibration curves are shown in
figure2.

3. Limit of detection and limit of quantification

Thelimit of detection(LOD) and limit of quantifica:
tion (LOQ) of the devel oped method were determined
by injecting progressively low concentrationsof thestan-
dard solutionsusing the devel oped RP-HPLC method.
TheLOD isthe smallest concentration of the anayte
that givesameasurableresponse (signd to noiseratio
of 3). TheLOD for paracetamol and diclofenac potas-
siumwasfound to be 10ng/ml and 5.0ng/ml, respec-
tively. The LOQ isthe smallest concentration of the
analyte, which gives responsethat can be accurately
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TABLE 3: System suitability studies

S. no. Par ameters Paracetamol Diclofenac

1 Linearity range 100-600ug/ml  10-60ug/mi
Regression equation 0.2829x-

2 Y =rmxtcH 0.0286x-0.5286 0.6473
3 Correlation coefficient 0.9962 0.9844
4 Theoretical plate/meter 2085.64 3015.46
5 Resolution factor 2.23 2.56
6 Asymmetric factor 0 2.15
8 LOD(ng/ml) 10 5
9 LOQ(ng/ml) 30 15

quantified (signal to noiseratio of 10). TheLOQ was
30ng/ml and 15ng/ml for paracetamol and diclofenac
potassium, respectively (TABLE 3).

4. Ruggedness and robustness

Theruggedness of the method was determined by
carrying out theexperiment ondifferentinstrumentslike
Shimadzu HPLC (LC2010A ,,), Agilent HPLC and
Water’s Breeze HPLC by different operators using dif-
ferent columns of similar type like Hypersil C,
Phenomenex Gemini C , and Hichrom C . Robust-
ness of the method was determined by making slight
changesin thechromatographic conditions. It was ob-
served that therewere no marked changesin thechro-
matograms, which demonstrated that the RP-HPLC
method devel oped, arerugged and robust.

5. System suitability studies

The column efficiency, resolution and peak asym-
metry were calculated for the standard solutions.
(TABLE 3). Thevauesobtained demongtrated the suit-
ability of thesystemfor theanayssof thisdrug combi-
nations, system suitability parametersmay fal within+
3% standard deviation range during routine perfor-
mance of the method.

6. Solution stability

In order to demonstrate the stability of both stan-
dard and sampl e solutions during anaysis, both solu-
tionswere analyzed over aperiod of 5h at room tem-
perature. Theresults show that for both solutions, the
retention time and peak area of paracetamol and
diclofenac potassium remained almost unchanged(%
R.S.D. lessthan 2.0) and no significant degradation
withintheindicated period, thusindicated that both so-
lutionswerestablefor at least 5h, which was sufficient
to completethewhole anaytical process.

—= Fyll Poper
CONCLUSION

The proposed RP-HPLC methodsfor thesmulta:
neous estimation of paracetamol and dicl ofenac potas-
siumin combined dosageforms are accurate, precise,
linear, rugged, robust, simple and rapid. Hence the
present RP-HPL C method issuitablefor the quality
control of theraw materia's, formulationsand dissolu-
tiongudies.
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