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ABSTRACT

A simple, precise, accurate and rapid reverse phase high performance
liquid chromatographic method was devel oped for the simultaneous esti-
mation of Diclofenac Potassium and Tizanidine Hydrochloride in tablet
dosageforms A hypersil C , OctaDecyl Sllane (ODS) column 250mmx4.6mm
i.d, 5um particle sizeinisocratic mode, with mobile phase Acetonitril and
Phosphate Buffer intheratio of 55:45 v/v at pH -7 wereused. Theflow rate
was 1.5 ml/min and effluentswere monitored at 235 nm. The Retention time
of Diclofenac Potassium and Tizanidine HCI were 4.75 and 8.78 respec-
tively. The Linearity for Diclofenac Potassium and Tizanidine HCl werein
the range of 10-50ug/ml and 0.2-1.0pg/ml respectively. Results of theana-
Iytical method were validated statically, and by recovery studies. The
proposed method can be successfully used to determine the drug con-
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tents of marketed formulation.

INTRODUCTION

Diclofenac Potassium and Tizanidine HCI combi-
nation is used clinically for its NSAID properties.
Diclofenac K ischemically 2-[(2,6-dichlorophenyl)
amino] benzeneaceti cacid, monopotassium salt and
Tizanidine HCI is 5-chloro-4-(2-imidazoline-2-
ylamino)-2,1,3-benzothiodiazole hydrochloride.
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The mechani sm of action of Diclofenac Potassum
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isnot completely under-stood but may berelated to
prostaglandin synthetaseinhibition. Tizanidineisan ago-
nist at a2-adrenergic receptor sites and presumably
reduces spasticity by increasing presynapticinhibition
of motor neurons. On detailed literaturesurvey, it was
found that these drugs have been estimated individualy
andin combinationsby variousmethods* . Besides,
UV method for s multaneous estimation of thiscombi-
nation wasreported™ In thiscommunication we report
anew RP-HPL C method for s multaneous estimation
of Diclofenac Potassium and Tizanidine HC| from Tab-
let dosageform, whichissimple, rapid and precise.

EXPERIMENTAL

I ngrumentation
A Shimadzu L C system comprising pump (moddl:
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SPD-10 ATVP) with Hamilton 100 naduz schweiz
Rheodynevavewithinjector 20ul fixedloop compris-
ing with PDA detector was used for theanalysis. The
column used was C18 column 250x4.6mm, themobile
phasewas pumped at aflow rateof 1.5 ml/minand the
detection was performed at 235 nm. The separation
was carried inisocratic mode at ambient temperature.

Chemicalsand reagents

» AcetonitrileHPLC grade

» Phosphate buffer

» Diclofenac Potass umworking standard
» TizanidineHC| working standard

Prepar ation of mobilephase

Acetonitrile HPL C grade was mixed with buffer
solutionintheratio of 55:45 v/v and the pH was ad-
justed to 7.0, which wasthen filtered through mem-
branefilter of 0.45u millipore membranefilter before
use and degassed in an ultrasonic bath.

Sandard stock solution

About 100 mg of Diclofenac Potassium and 20mg
of Tizanidine HCI weretransferred to a100ml volu-
metric flask, dissolved with Acetonitrileand buffer so-
lutionand madeup to 100ml withAcetonitrileand buffer
solution. Fromthis5ml ispipetted out into a25ml volu-
metric flask, and made up thevolumeto giveaconcen-
tration of 200mcg/ml.

Working standard solution

2.5,5.0,7.5, 10.0, 12.5ml of Diclofenac Potas-
sium wastaken from the above sol ution and made up
to 50ml with mobilephasetogive 10, 20, 30, 40, 50ug/
ml concentrationsof Diclofenac Potassium. 0.5 ml of
Tizanidine HCI wastaken and made up to 10ml with
mobile phaseto give 10ug/ml of TizanidineHCl. From
this0.2,0.4,0.6,0.8, 1.0ml of TizanidineHCl istaken
and made up to 10 ml with mobile phaseto give 0.2,
0.4, 0.6, 0.8, 1.0ug/ml of TizanidineHCI.

Samplestock solution

Twenty tablets(Tizaran) werefinely powdered and
powder equivaent to 100 mg wasaccurately weighed
and transferred to a100ml volumetricflask .TheAc-
etonitrileand Buffer solution wereadded and sonicated
for 15 minutes, made up to 100ml with solvent. This
solutionwasfiltered through amembranefilter, first 210ml
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of thesolutionisdiscarded. Then5ml of thesolutionis
pipetted out into a25ml volumetric flask, and made up
to 25ml with A cetonitrile and Buffer solution.

RESULTSAND DISCUSSION

The method was chosen after several trailswith
Acetonitril and Buffer solutionin various proportions
and at different pH va ues. A mobile phase conssting of
Acetonitrile and Ortho-phosphoric acid in theratio
55:45 v/v was sd ected to achieve maximum separation
and sengitivity. Theeffectsof flow ratesinrange0.5to
2.0 ml/minwereexamined wheretheflow ratel.5ml/
min gavean optimal signal to noiseratio with reason-
ableseparationtime. Theoverlain spectraof Diclofenac
Potassium and Tizanidine HCl in mobile phase showed
Isoabsorptive at 235nm. Hence the detection was se-
lected at 235nm. Using reverse phase C , column, the
retention time of Diclofenac Potassium and Tizanidine
HCI werefoundto be4.75 minand 8.78 min respec-
tively. Thetotal time of analysiswaslessthan 10min-
utes.

Estimation method

The chromatogram of samplesextracted from tab-
letswere observed wherethe peaks showed retention
timesat 4.76 minfor diclofenac potassium and 8.78
minfortizanidineHCl.

Experimenta resultsof theamount of drugsin mar-
keted tablets(TIZARAN) expressed as%oof labd clam
wereingood agreement with labe clams, thereby sug-
gesting that thereisnointerferencefrom any excipients
whicharenormally presentintablets. Theaveragedrug
content wasfound to be 50.29 mg for Diclofenac Po-
tassium and 2.024 mg for Tizanidine HCI which aso
depictsdatasfor statistical validation such aspercent-
agerelaivestandard deviation.

Validation parameters
Linearity

Linearity of detector response showsthelinear re-
lationship between the concentration and the detector
response. The coefficient of correlation of Diclofenac

Potassium and Tizanidine HCI wasfound to be0.9999
and 0.9974.
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Theobtained precison va uesobtained by perform-
ing with two different anaystswerefoundto be present
withinthespecified limits. Theva ueswere expressed
intermsof % RSD which werefound bel ow 2%.

Accuracy

The accuracy of the method was established by
using the sample addition method. Therecovery of the
added sampleswasfound at fivedifferent concentra-
tionslevelsfor each drug. i.e. 50mecg/ml to 150meg/ml
of Diclofenac Potassum and TizanidineHCl. Theaver-
agerecovery for Diclofenac potassium wasfound to
be 100.20% and 100.12% for TizanidineHCI.

Specificity
No peskswere obta ned whilerunning the solution

containing placebo ingredientswhich provesthat the
methodisspecific.

System suitability parameters

e Retention time for Diclofenac Potassium and
TizanidineHCl are2.71 and 4.7 respectively.

e Tailing factor for Diclofenac Potassium and
TizanidineHCl are1.12 and 2.08 respectively.

e  Number of theoretica Platesfor Diclofenac Potas-
sium and Tizanidine are 13312 and 6659 respec-

Parameters D|clof(_enac TizanidineHCI
potassium
Linearity 10-50 pg/ml 0.2-1.0pg/ml
STD DEV of precision 0.1909 0.3256
Mean % recovery 100.20% 100.12%
Retention time 8.77 min 4.75 min
Tailing factor 112 2.08
RSD 0.0667 0.0564
No of theoretical plates 13312 6659
Resolution 3.23 -
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e RSD for Diclofenac Potassumand TizanidineHCI
are0.0667 and 0.0564 respectively. The peak is
reasonably symmetrica . High numbersof theoreti-
cd platesindicate efficient performance of thecol-
umn. These parametersrepresent specificity of the
method.
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CONCLUSION

Inthis present study an attempt hasbeen madeto
devel op ananaytical method for thes multaneous esti-
mation of Didofenac Potassumand TizanidineHydro-
chloridein combined tablet dosageform.
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The present combination of Diclofenac Potassum
and Tizanidine Hydrochloride was marketed as one
formulation.

Diclofenac Potassum - 50mg/tab; TizanidineHydrochloride
- 2mg/tab

Thefixed dose combination tabl et of Diclofenac
Potassum and Tizanidine Hydrochl oride was subj ected
to smultaneous estimation by RP-HPLC method.

The proposed HPLC method was validated by
evauation of thevdidation paraneters. TheLOD, LOQ
vaues, rdlative standard deviation of dope, correlation
coefficient, with in and between day reproducibility,
resolution and tailing factorsfor thistechniqueswere
obtained. Assay was performed withinashort andysis
time. Assay parametersused in thisstudy reduced tail-
ing for al peaksand improved theresolution.

Highly reliableand cost efficient HPLC method was
developedfor thequantitative estimation of Diclofenac
Potassium and Tizanidine Hydrochloridein combined
tablet dosageform.

Theresults obtained were reproducible and reli-
able. Thevalidity and precision of the methodswere
evident from the statistical and analytical parameters
obtained.

Fromtheforgoingit isconcluded that the method
developedissmple, rapid, sdectiveand precisehence
suitablefor application in routineanalysisof pharma-
ceutical preparations.
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