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ABSTRACT

Rapid and accurate high performance liquid chromatography method is
described for simultaneous determination of paracetamol, aceclofenac and
tizanidine in the combination dosage forms. The separation of three drugs
was achieved on stainless steel C , (250 mm x 4.6 mm) column of 5 um
particlesize. Mobile phase consisted of 60:40 of acectonitrileand buffer of
pH as 7 respectively. Detection was carried out at 240 nm. Stainlesssteel C
column showed most favorable chromatographic parameters for analysis.
The method was validated for system suitability, linearity, accuracy, preci-
sion, robustness and stability of sample solution. The linear range for
acecl ofenac, paracetamol and tizanidinewas5-15ug/ml, 25-75ug/ml and 0.11-
0.32ug/ml respectively. The method has been successfully used to analyze
commercia solid dosage containing 100 mg of aceclofenac, 500 mg of
paracetamol and 2 mg of tizanidine with good recoveries.
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INTRODUCTION

Inthiscommuni cation the present work proposes
a new HPLC method for assay of three drugsi.e.
aceclofenac, paracetamol and tizanidinein combined
dosageform. Aceclofenacischemically described as
[(2(2,6-dichlorophenyl amino)phenyl] acetoxy acetic
acid. Itisoraly administered non steroidd anti-inflam-
matory drugwhich showsgood effect of anadgesic prop-
ertiesand good tolerability profilein variety of painful
conditions. Paracetamol ischemically described asN-
(4- hydroxyphenyl)acetamide. Paracetamol isanalge-
s, anti-inflammeatory and antipyretic drug. Tizanidine
ischemically described as4-chloro-N-(4,5-dihydro-
1H-imidazol-2-yl)-8-thia-7,9-diazabicyclo[4.3.0]
nona-2,4,6,9-tetraen-5-aminewhichisused asmuscle

relaxant. Itiscentrally acting -2 adrenergic agonist
drug. Itisused to treat spasm, cramping and tightness
caused by medica problems. Aceclofenacisofficialy
reported in BPM which describesapotentiometric as-
say method for determination of A ceclofenacin bulk
drugs.

Paracetamol isofficidly reportedin BPY, [P2 and
USPE, BPM and IPY suggest titrimetric and UV spec-
trophotometric methodsfor assay of paracetamol in
bulk and tablet formul ation respectively. USPE de-
scribesthin layer chromatographic method for deter-
mination of paracetamol. Tizanidine Hydrochlorideis
officialy reportedin IP? and USP®!. HPLC methodis
reported for determination of tizanidinehydrochloride
inbulk and tablet formsin P2 and USP=!,

Inthiscommunication anovel, smple, rapid and
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reliable HPL C method is proposed for simultaneous
determination of paracetamoal, acecl ofenacandtizanidine
incombination tablets. Devel oped method can beused
for theroutineanaysisin quaity control |aboratories.
Inthe proposed work devel opment, optimization and
validation of themethod are presented.

EXPERIMENTAL

Materials

Reference standards of paracetamol, aceclofenac
and tizanidinewere obtained from reputed firmswith
certificate of analysis. HPLC grade acectonitrile of
Quadligensfinechemicdswasusedfor andyss Triethy-
laminewereused of S.D finechemicals. HPLC grade
water was obtained using Millipore system. Standard
samplesolutionswere prepared in diluent (50:50 with
acetonitrileand water).

I nstrumentation

TheHPLC system, Merck La-chromeEliteHPLC
system, equipped with auto sampler (L-2200), isocratic
pump (L-2100) and diode array detector was used.
The chromatogram wasrecorded and peskswere quan-
tified by meansof PC based Ezchrome Elite software.

Preparation of standard stock solutions.
Sandard stock solutions
Thestock solution of tizanidine

TheAbout 10 mg of tizanidinehydrochloridewas
weighed accurately and transferred into 100 ml volu-
metric flask. About 60 ml of diluent was added and
sonicated for Sminto dissolvetizanidine hydrochloride.
Volumewas adjusted to 100 ml by diluent.

About 40.0 mg of aceclofenac, 200 mg of
paracetamol reference standards were accurately
welghed and transferred into 100 ml of volumetricflask
along with 8ml of Tizanidine standard stock solution
and 60 ml of diluent. It was sonicated for Smintodis-
solvereference standard compl etely. Volumewas ad-
justed to 100 ml with diluent.

Samplesolution

Twenty tablets of the dosage under study were ac-
curately weighed and averagewelght of each tablet was
determined. Tabletswerecrushedinto finepowder form
and from such powder portion equivaent to 100 mg of
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aceclofenac, 500 mg of paracetamol and 2 mg of
tizanidinewasweighed accurately. It wastransferred
into 100 ml volumetricflask with 60 ml of diluent. Solu-
tion was sonicated at 60°C for five minutes. Volume
was adj usted to 100 ml with thediluent. Samplewas
thenfiltered through whatman filter paper No.41. one
ml of this solution wasthen diluted to 100 ml withthe
diluent to obtain final concentration as10pg/ml of
aceclofenac, 50ug/ml of paracetamol and 0.2ug/ml of
tizanidine.

Chromatographicconditions

Chromatographic separation was performed at
room temperature on stainless steel C , (250mm x
4.6mm) column of 5micron particlesize. Mobilephase
cons sted acectonitrileand buffer of pH as7intheratio
of 60:40. Buffer solution wasmade up of 0.05M po-
tassum dihyrogen phthal ate. The pH of the solutionwas
adjusted to 7.0 with triethylamine. The mobile phase
wasfiltered and degassed. Theflow rateof themobile
phasewas adjusted to 1.0 ml/min. The detector wave-
length was set at 240 nm. Theinjection volume of the
standard and samplesolution was 20ul .

Method development

Different columns containing octyl and octadecyl
slane gtationary phaseweretried for effective separa-
tion and resolutions. It wasfound that stainless steel
C ,column offered more advantage over the other col-
umns. Individual drug Solution wasinjected into col-
umn. Elution and resol ution parametersof dl thethree
drugswererecorded at thewave ength range of 200to
400 nmand their response optimization was compared.
From the overlain spectraof all thedrugs, asuitable
waved ength was 240 nmfor thedetection of dl thethree

nm
Figurel: Overlain spectra of paracetamol, aceclofenac
andtizanidine
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drugswith adequate sengitivity.(figure 1). The pH study
showed that pH 7.0 was most suitable pH for assay of
al threedrugs. It gavewel | shaped peaksfor theassay
of al thedrugs. A typica chromatogram of the drugs
assayed isdepicted infigure 2. The good chromato-
graphic separation indicated that these drugscould be
used asinterna standardsfor the assay of other drugs.

RESULTSAND DISCUSSION

Theresultsof analysisshowed that the amount of
drugswasingood agreement withthelabel claim of the
formulation. Method vaidation parameterssuch assys-
tem suitability, precisions, accuracy, linearity, robust-
ness, sol ution Stability, etc., were ascertained.
Method validation
System suitability

System performance parameters of developed
HPL C method were determined by injecting standard
solutioninreplicates. Parameters such as number of
theoreticd plates, tailing factor resol ution ,capacity fac-
tor and relative standard deviation were determined.

Theresultsareshownin TABLE 1. It indicated good
performanceof system.

Linearity
Under theexperimenta conditionsdescribed above,
linear calibration curvesfor thethree drugswere ob-

—— Fyll Peper

range of concentrationwas 5-15g/ml for acecl ofenac
25-75ug/ml for paracetamol and 0.11-0.32ug/ml for
tizanidine
Accuracy

Accuracy of the method was determined by apply-
ing the above method to synthetic mixtures. Synthetic
mixtures contained 80%, 100%, and 120% of
paracetamol, acecl ofenac and tizanidine of the |abel
claim respectively. Theaccuracy wasthen cal culated

= -

2

£

Minute
Figure 2 : A Typical chromatogram of mixture of
par cetamol, aceclofenac and tizanidine

TABLE 1: Sysem performancepar ameter sfor par acetamol,
aceclofenac and tizanidine (n =6)

Drug Retention Symmetry Capacity No.of Resolution
substances  time factor  factor plates factor
Paracetomol  2.67 124 0.3 21707
Aceclofenac 3.38 122 0.7 12894 74

Tizanidine 7.24 111 26 23165 250

*Calculated at 5% peak height, * Calculated as N = 16 (' /w)?

TABLE 2: Linearity-regression analysisdata

tai ned throughout the concentration ranges studied. Féa;r?;";gns Paracetamol Acedlofenac Tizanidine
Regression andlysiswasdoneonthepesk areasof the . efficient " 0.9905 0.9999 0.9993
threedrugsi.e. (Y) v/sconcentration (X). Theregres- Intercept (y) 48294 7927.3 48294
sonandyssdataisrepresentedin TABLE 2. Theliner Slope (M) 23857 33174 23857
Y =mx +c
TABLE 3: Accuracy-%recovery of each analyte
Dru Amount of drug Amount of drug  Total amount of Per centage % RSD (%)
9 taken (mg) added (mg) drug found (mg) Error (%) Recovery N=6
527.0 0 - - - -
527.0 400.15 401.67 0.38 100.38 0.46
Paracetamol 527.0 500.73 496.78 0.79 99.21 0.25
527.0 602.38 593.66 1.45 98.50 0.24
105.14 0 - - - -
Aceclofenac 105.14 81.02 81.07 0.062 100.07 0.56
105.14 101.22 101.26 0.040 100.05 0.36
105.14 120.55 121.34 0.66 100.65 0.91
2.09 0 - - - -
Tizanidine 2.09 1.62 1.61 0.62 99.32 0.28
2.09 2.02 2.02 0 99.76 0.20
2.09 242 2.43 0.62 100.15 0.42

*Average of triplicate analysis
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TABLE 4: Precison-method precision

Sample Content in mg/tablet obtained of
Experiment weight
no. taken Paracetamol AceclofenacTizanidine

(in mg)
1 802.9 518.5 110.8 2.164
2 804.3 532.0 1111 2.170
3 819.8 536.5 112.9 2174
4 804.3 523.5 111.3 2.164
5 785.6 530.0 110.5 2.140
6 781.2 536.5 107.2 2.094

% RSD 1.36 1.70 1.42

as the percentage of analyte recovered by the assay.
Theresultsof theanalysisaregivenin TABLE 3.
Precision

Themethod precisionwas established by carrying
out theandysisof tabletspowder blend containing three
drugs. Theassay was carried out for the drugsusing
proposed andytica method in six replicates. Theval-
uesof rdaivestandard deviationwerewd | withinlim-
its 1.36%, 1.70% and 1.42% for paracetamol,
acecl ofenac and tizanidinerespectively indicating the
samplerepeetability of themethod. Theresultsobtained
aretabulatedin TABLE4.

Robustness

Therobustnessof themethodisdetermined by smal
varidaioninmethod parameters.

Thedifferent variationsareasgiven below:
Vaiaioninflow rateby + 0.2 ml/min.
Variationin mobile phaseby + 0.2 units
Vaiaioninwavelength+0.2nm

Theresultsof theanaysisof thesamplesunder the
conditions of the above variation indicated the nature
of robustness of the method.

Sability of solution

Thestability of the solutions under study was es-
tablished by keeping the solutionsat room temperature
for 24 hours. Theresultsindicated no Sgnificant change
inthe assay resultsof the solutions. It confirmed the
gability of thedrugin the solventsused for theandysis.

Method application

Thevalidated high performanceliquid chromato-
graphic method was applied to s multaneous determi-
nation of aceclofenac, paracetamol and tizanidine.
Twenty tabletswere crushed into fine powder formand
from such powder portion equivaent to 100 mg of
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aceclofenac, 500 mg of paracetamol and 2 mg of
tizanidinewasweighed accurately. It wasdissolvedin
100 ml of diluent and further 1ml of thissolution was
diluted in 100 ml of diluent to obtain 10ug/ml of
acecl ofenac, 50ug/ml of paracetamol and 0.2ug/ml of
tizanidinesolution. From thissol ution 20ul wasinjected
into chromatograph under specified conditions. The
andyte peakswereidentified by comparisonwiththose
of respective standards. The assay results expressed
as mg/tablet are shown in Table-1V. It indicates the
amount of each drugin the product meetstherequire-
ment.

CONCLUSION

Thereproducibility, repeatability and accuracy of
the proposed method were found to be satisfactory
whichisevidenced by low valuesof standard deviation
and percent rel ative standard deviation. Theaccuracy
and reproducibility of the proposed method was con-
firmed by recovery experiments, performed by adding
known amount of the drugstothe pre-andyzed formu-
|ation and reana yzing the mixture by proposed method.
The percent recovery indicated non-interferencefrom
theexcipientsused intheformulations.

Thus the proposed RP-HPLC method is novel
method for thes multaneousestimation of paracetamal,
aceclofenac and tizanidinein combined dosageforms.
Itisprecise, accurate, linear, robust, smpleand rapid.
Hencethe proposed RP-HPLC method isstrongly rec-
ommended for the quality control of theraw material,
formulationsand dissol ution studies.
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