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ABSTRACT

A simple, fast and precise reversed phase high performance liquid chro-
matographic method is developed for the simultaneous determination of
aceclofenac and tizanidine using paracetamol asaninternal standard. Chro-
matographic separation of thethree drugs were performed on ahypersil C
column (250mm x 4.6 mm, 5 um) as stationary phase with a mobile phase
comprising of mix phosphate buffer pH 7.0: acetonitrile (40:60 v/v), at aflow
rate of 0.7mL min?!and UV detection at 230nm. The proposed method was
validated for linearity, accuracy, precision, LOD, LOQ. Linearity, accuracy
and precision were found to be acceptable over the ranges of 100-300 - ug
mL-* for aceclofenac and 2-6 - ug mL™* for tizanidine hcl equivalent to
tizanidine. It can be conveniently adopted for routine quality control analy-
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INTRODUCTION

Aceclofenac {[2-(2', 6'-dichlorophenyl) amino]
phenyl acetoxyaceticacid} isanew phenyl aceticacid
derivativewith potent anad gesic and anti-inflammatory
propertiesand improved gastric tolerance™. Tizanidine
HCl is5-chloro-4-[ 2-imidazolin-2-yl-amino] -2, 1,3-
benzothiadiazole. It isused as skeletal musclerelax-
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Figurel: Sructuresof aceclofenac and tizanidineHCl

ant’?, The structures of thesetwo drugsare shownin
figure 1. One such combination contains 100mg of
aceclofenac and 2 mg of tizanidine hcl equivalent to
tizanidine. Itiswidely used asAnti-inflammatory- An-
algesic. Theliteraturerevealed no method was avail-
ablefor smultaneous determination of thesetwo drugs
insuch pharmaceutica preparationsby HPLC. There-
forean HPLC method was devel oped for determina-
tion of aceclofenac and tizanidinefrom their combined
dosageform>19, The method described issmple, fast,
preciseand accuratefor smultaneous determination of
acecl ofenac and tizanidinefrom pharmaceutica prepa
ration using paracetamol asaninternal standard.

Chemicalsand reagents

Standardswere supplied from J.B. Chemicalsand
pharmaceutical Ltd., Mumbai, India. Starmoto-TZ tab-
lets manufactured by Minovalifesciences, Indiawas
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Figure2: Chromatogram of aceclofenac, par acetamol and

tizanidinein standard prepar ation
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Figure3: Chromatogram of aceclofenac par acetamol and
tizanidinein samplepreparation

procured from the market. Acetonitrile, potassium
dihydrogen orthophosphate and sodium dihydrogen or-
thophosphate werefrom Qualigens. Doubledistilled
water wasempl oyed throughout thework. All dilutions
were performed in standard volumetric flasks.

EXPERIMENTAL

Method development and optimization of chro-
matogr aphic conditions

To develop asuitable LC method for theanalysis
of Aceclofenac and tizanidineusing paracetamol asan
interna standard intheir combined dosageform, differ-
ent mobile phasesweretried. Thecriteriaemployed
for selecting the mobile phasefor the analyses of the
drugswerecost involve, timerequired for theanayss,
better separation of drugs. Chromatographic separa-
tion was preformed with Agilent 1100 seriesHigh per-
formanceliquid chromatography havingHPLCisocratic
pump, equipped with auto sampler and aphoto-diode
array detector. The uv spectrum of all thethree drugs
were scanned on photo diode array detector for se-
lecting theworking wavelength. Peak purity of al the
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threedrugswere checked using photo diode array de-
tector. Chromatograms and data were recorded by
meansof chemstation software. A hypersil C ,column
(250mm x 4.6 mm, 5mm particle) was used for the
analysis. The mobile phase comprising of Mix phos-
phatebuffer pH 7.0: acetonitrileintheratio (40:60) v/v.
Thesystemwasrun at aflow rate of 0.7mL min, 5ulL
of samplewasinjected in the chromatographic system
and detection wavel ength was set at 230nm for smul-
taneous determination of these two drugs. A typical
HPLC chromatogram for s multaneous determination
of aceclofenac, paracetamol and tizanidinefrom phar-
maceutica formulaionisshowninfigures2and 3.

Prepar ation of standard stock solutions

The stock solution of aceclofenac (4000ug mL ™)
was prepared by dissolving 99.11 mg of aceclofenac
(99.9%) inwater:acetonitrile(50:50) inastandard 25mL
volumetric flask (solutionA). The stock solution of
tizanidinehcl equivaent to tizanidine (4ug mLt) was
prepared by dissolving 11.45 mg of tizanidinehcl (99.8
%) in water:acetonitrile (50:50) in astandard 25mL
volumetricflask (solution B). Theinternd standard stock
solution of paracetamol (4000ug mLt) wasprepared
by dissolving 99.21 mg of paracetamol (99.8 %) in
water:acetonitrile (50:50) inastandard 25mL volumet-
ricflask (solution C).

Working standard solution

Transferred 5.0 mL of stock solutionA, 1.0mL of
stock solution B and 5.0mL of stock solutionCtoa
100 mL volumetric flask and diluted up to the mark
withwater:acetonitrile (50:50).

Samplepreparation

Twenty tablets were weighed and their average
weight wascalculated. Thetabletswerecrushedintoa
homogeneous powder and aquantity equivadent to one
tablet wastransferredina500mL volumetricflask, dis-
solvedinwater:acetonitrile(50:50), andfiltered through
Whatman no. 41 filter paper.

RESULTSAND DISCUSSION

System suitability
System suitability testsare used to verify that the
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reproducibility of the equipment is adequate for the
analysisto be carried out®4. System suitability tests
were performed as per the USP 31 to confirm the suit-
ability and reproducibility of the system. Thetest was
carried out by injecting 5uL standard solutions of
aceclofenac, tizanidine and paracetamol of strengths
200ug mL, 4ug mL-* and 200ug mL ™ respectively.
This was repeated five times. The RSD values of
aceclofenac and tizanidinewere 0.09 and 0.77 respec-
tively. TheRSD valueswerefound to be satisfactory
and meeting the requirements of USP 31. Theoretica
plates, resolution, tailing factor were determined and
arepresentedin TABLE 1.
Linearity

Linearity waseva uated by andys sof working san-
dard solutions of aceclofenac, tizanidine of seven dif-
ferent concentrations®4. Therangeof linearity wasfrom
100 - 300 ug mL " for acecl ofenac and 2- 6pug mL*for
tizanidine hcl equivaent totizanidine. Thepeak area
and concentration of each drug was subjected to re-
gression analysisto ca culatethe calibration equations
and correlation coefficients. Theregression dataob-
tained arerepresented in TABLE 2. Theresult shows
that with-in the concentration range mentioned above,
therewasan excellent correlation between peak area
ratio and concentration of each drug.

Limit of detection and limitsof quantitation

Thelimit of detection (LOD) andlimit of quantitation
(LOQ) wereestablished at signal-to-noiseratio of 3:1
and 10:1 respectively®4, The LOD and LOQ of
acecl ofenac and tizanidinewere experimentaly deter-
mined by six injections of each drug. The LOD of
aceclofenac and tizanidine were found to be 0.3ug
mL1and 0.03ug mL* respectively. The LOQ of
aceclofenac and tizanidine were found to be 1.0ug

mL-*and 0.1ug mL* respectively.
Precision

Repeatability was studied by carrying out system
precision. System precision was determined from re-
sultsfor six replicateinjections of the mixed standard
solutiong®4. Therdaivestandard deviationswereless
than 2% for thetwo drugs. Method precision wasde-
termined from resultsfrom tenindependent determina-
tionsat 100% of thetest concentrationsof aceclofenac
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TABLE 1: Result of system suitability

Parameters  Aceclofenac Paracetamol Tizanidine
Resolution 5.490 4.209
Tailing factor 1.359 1.637 2.480
Theoretical plates 3291 7841 1129

TABLE 2: Results of linearity
Analyte Slope Intercept Correlation
(mean) (mean) coefficient (r? (n=7)
Aceclofenac 14.13 0.86 0.9998
Tizanidine 3.20 1.66 0.9998
TABLE 3: Results of assay experiment
Tizanidine HCI
Aceclofenac . T
equivalent to tizanidine
Drug found in
mg/tablet (mean) 99.86 1.99
Mean % 99.91 100.63
RSD 0.31 0.16
TABLE 3: Results of assay experiment
Aceclofenac Tizanidine HCI
equivalent to tizanidine
Drug found in
mg/tablet (mean) 99.86 1.99
Mean % 99.91 100.63
RSD 0.31 0.16

and tizanidinein the product. The %RSD were0.31
and 0.16 respectively. Refer TABLE 3.

Accuracy

To study accuracy of themethod, recovery experi-
ment wascarried out by applying the standard addition
method. A known quantity of each drug substance cor-
responding to 100%, 110%, 120% and 130% of the
label claim of each drug was added, to determine if
therearepositiveor negativeinterferencesfrom excipi-
ents present intheformulation*4. Each set of addition
wasrepeated threetimes. The accuracy was expressed
asthe percentage of analytesrecovered by the assay.
TABLE 4 ligtstherecoveriesof thedrugsfrom aseries
of spiked concentrations. The results indicate the
method ishighly accuratefor s multaneous determina
tion of thesedrugs.

DISCUSSIONAND CONCLUSION

Severa mobile phases such as water-methanol,
water-acetonitrilein different ratiosweretried but good
peak shape and good resol ution between acecl ofenac,
paracetamol and tizanidinewere observed using the
mobile phase mentionedin chromatographic conditions.
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Themethod after being completely validated showed
satisfactory datafor al the method validation param-
eters. Themethod wasfound to be specific. Thelow
vauesof %RSD for Method precision suggested that
themethodisprecise. Linearity eva uated for theand yte
peak showed agood linear responseover awiderange
of concentration. Thelinearity, precision, accuracy of
the method provesthat the method i s specific, accu-
rate, easily reproducible and can be used for smulta-
neous determination of aceclofenac and tizanidine us-
ing paracetamol asan interna standard from pharma-
ceutical preparations.

—— Fyll Peper
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