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ABSTRACT

KEYWORDS

A simple, selective, linear, precise, and accurate RP-HPL C method was de-
veloped and validated for the estimation of Aceclofenac from bulk drug.
Chromatographic separation was achieved isocratically on a Phenomenex,
C8 column (250%x4.6 mm, 3 p particle size) using a mobile phase, (0.01M
ammonium acetate buffer with 2 ml triethylamine, (v/v)-acetonitrile (68:32 v/
v) pH was adjusted to 6.5 with glacial Acetic acid. Theflow ratewas 1.2 ml/
min and effluent was detected at 270 nm and 20l of sample was injected.
The retention time of Aceclofenac was 6.4 min. Linearity was observed in
the concentration range of 8-16 pg/ml. Percent recoveries obtained for
Aceclofenac was 99.65-99.93%. The percentage RSD for precision and ac-
curacy of the method was found to be less than 1%. The method was
validated according to the |CH guidelineswith respect to specificity, linear-
ity, accuracy, precision, LOD and LOQ. The method developed was suc-
cessfully applied for theanalysis & estimation of Aceclofenac in bulk drug.

Aceclofenac;
Tablet;
Bulk drug;
Acetate buffer.
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INTRODUCTION

Aceclofenac, 2-[2-[2-[(2,6-dichlorophenyl)
amino]-phenyl]acetyl] oxyacetic acid. Themolecular
formulaof aceclofenacisC H,.CI.NO, anditsmo-
lecular weight is 354.19 g/molell. Itisawhiteor al-
most white powder. Itispracticaly insolublein water,
freely solublein acetone and solublein alcohol. The
gructura formulaisasfollows:

That shows anal gesi c properties and good tol er-
ability profilein avariety of painful conditiong??. Itis
used in thetreatment of rheumatic disordersand soft
tissueinjuries. Aceclofenacinhibitsthe cycl ooxygenase

enzyme and thusexertsitsanti-inflammatory activity by
inhibition of prostaglandin synthesis. Thiseffect seems
to be correl ated to the appearance of acute protocol it
isassociated with non-steroidal anti-inflammatory drug
therapy*9.

Themode of action of aceclofenacislargely based
ontheinhibition of prostaglandin synthess. Aceclofenac
ispotent inhibiter of theenzymecyclooxygenase, which
is involved in the production of prostaglandins.
Aceclofenac hasbeen shown to exert effectson avari-
ety of mediatorsof inflammeation. Thedruginhibitssyn-
thesisof theinflammatory cytokinesinterleukin (IL)-1a
and tumor necrosisfactor and inhibitsprostaglandin E2
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(PGE2) production. Effectson cell adhes on molecules
from neutrophils have also been noted. In vitro data
indicateinhibition of cyclooxygenase (COX)-1and 2
by acecl ofenacinwhole blood assays, with selectivity
of COX-2being evident.

In contrast to some other NSAIDs, aceclofenac
has shown stimul atory effectson cartilage matrix syn-
thesis, which may belinked totheability of thedrug to
inhibit IL-14 activity. In vitro data indicates stimulation
by the drug of synthesis of glycosaminoglycan in os-
teoarthritic cartilage. There is also evidence that
aceclofenac stimulatesthe synthesis of IL-1 receptor
antagoni st in human articular chondrocytes subjected
toinflammatory stimuli and that 4’-hydroxyaceclofenac
has chondro protective properties attributable to sup-
pression of |IL-14 mediated pro matrix metallo protein-
ase production and proteoglycan release.

In patients with osteoarthritis of the knee,
acecl ofenac decreases pain, reduces di sease severity
and improvesthefunctiona capacity of theknee. It re-
ducejoint reducesinflammation, painintensity andthe
duration of morning stiffnessin patientswith rheuma-
toid arthritis. Theduration of morning stiffnessand pain
intensity arereduced and spina mobility improved, by
acecl ofenacin patientswith ankyl osingspondylitis.

Only few analytical methodsfor the quantitative
determination of acecl ofenacin pharmaceutical formu-
lationdrug andysisaredescribed intheliteraturelike.
SimpleHPLC method for quantification of aceclofenac
inra plasma(HPLC)[", zonecapillary el ectrophoresis
method for the simultaneous determination of
acecl ofenac and diclofenacin human plasmad?, reversed
phase HPLC method for the determination of
acecl ofenac in human plasmd®, HPL C assay method
for the determination of aceclofenacin plasmaandits
pharmacokineticsin dogg™®.

No HPLC-UV method has been reported in the
literaturefor thedetermination of aceclofenecinitsphar-
maceutica bulk drug and tablet form smultaneoudly. It
would thereforebebeneficia to provideaccurate, pre-
cise, and reliable methods for the determination of
acecl ofenac in tablet formulation and bulk drug form.
The present work describes an analytical procedure
for thequantitation of acecl ofenac using reversed phase
HPLC.
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MATERIALSAND METHODS

Chemicals

Aceclofenac APl wasobtained asagift samplefrom
M epro Pharmaceutical s Pvt.Limited (Surendranagar,
India) and itspercentage purity wasin between 99.78%
and 100.00%. A commercial tablet formulation
Acenext-Pfrom CadilaPharmaceuticalsLtd, (India)
contai ning 100 mg of A cecl ofenac was purchased from
local market and used withinitsself-lifeperiod. HPLC
grade acetonitrile was obtained from Merck Limited.
Ammonium acetate was obtained from SD Fine
(Mumbai, India). HPLC gradewater was obtained by
Rankem Limited. All other chemicd sused wereof phar-
maceutica or andytical grade.

Chromatogr aphicconditions

TheHPLC system (LC 20AD, Shimadzu, Japan)
consisted of binary gradient system, in-linedegasser,
UV detector (Shimadzu, FPD-20A model) and
rheodyneinjector (Shimadzu, 7725i). Datawas pro-
cessed using LC Solution Ver. 1.2 software (Shimadzu,
Japan). |socratic e ution of the mobile phaseAcetoni-
trile: buffer (0.01M ammonium acetate buffer with2ml
triethylamine), (32:68 v/v) pH wasadjusted to 6.5 with
glacid Aceticacidwiththeflow rateof 1.2 ml/min. Sepa
ration was performed on aPhenomenex C8 (250 x 4.6
mmi.d, 3 particlesize) andytical columnand apre-
column to protect theana ytical column from strongly
bonded material. Integration of the detector output was
performed using the Shimadzu L C Solution softwareto
determinethe peak area. The contents of the mobile
phasewerefiltered through a0.45 p mmembranefilter

O\/COOH

NH

Cl Cl

Figurel: Chemical structure of Aceclofenac
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and degassed by sonication before use. Mobile phase
was used asdiluents. Theflow rate of themobile phase
wasoptimized to 1.2 ml/minwhichyie dsacolumnback
pressure of 122 bar. Theruntimewas set at 14 min
and acolumn temperaturewasmaintained at 30°C. The
volumeof injectionwas 20 pl, prior to injection of the
andyte, thecolumnwasequilibrated for 3040 min with
themobile phase. The eluent was detected at 270 nm.
Thedevel oped method wasvaidated in termsof speci-
ficity, linearity, accuracy, limit of detection (LOD), limit
of quantification(LOQ), intra-day and i nter-day preci-
sion and robustness for the assay of Aceclofenac as
per ICH guiddines™.

Preparation of standard stock solutions of
aceclofenac

Standard sol ution contai ning tramadol hydrochlo-
ride (0.0375 mg/ml) and aceclofenac (0.100 mg/ml)
were prepared by dissolving 18.75 mg tramadol hy-
drochlorideand 50 mg acecl ofenacin 50 ml volumetric
flask by diluent (stock standard solution). Pipetteout 5
ml stock solutioninto 50 ml volumetricflask and dilute
up to mark with diluent (standard sol ution).

Preparation of test Solution (Analysis of
aceclofenacin tablet for mulation)

Twenty tabletswerewe ghed and the average tab-
let wei ght was determined. Tabletswere crushed by
mortar and pastel. Tablet powder wasweighed equiva
lent to fivetimes of averageweight and transfer into
500 ml volumetricflask. About50 ml methanol and 300
ml mobile phase was added and sonicated for of 20
min. timeinterva withintermittent shaking. Content was
brought back to room temperature and diluteto vol-
umewith diluent (stock test solution). Thestock solu-
tion wasfiltered through0.45 um nylon syringe filter.
Pipetteout 5ml filtered stock solutioninto 50 ml volu-
metricflask and dilute with diluent (test solution). The
concentration obtain was 0.0375 mg/ml of tramadol
hydrochlorideand 0.100 mg/ml of aceclofenac.

RESULTSAND DISCUSSION

The present research work was designed at devel-
oping arapid, sensitive, precise and accurate HPLC
method for the estimation of aceclofenacin pharma-
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ceutical tablet dosageforms. In order to affect andlysis
of the component peaks under isocratic conditions,
mixturesof buffer and acetonitrilein different combina:
tionswith different pH weretested asmobile phaseon
aPhenomenex C8 stationary phase. A binary mixture
of Acetonitrile: buffer pH adjusted to 6.5 with glacia
aceticacidintheratio of 32:68 v/v was proved to be
themost suitableof al the combinationssincethechro-
matographic peaks obtai ned were better defined and
resolved and freefromtailing. A flow rateof 1.2ml/min
of themobile phasewasfound to be suitable.

Method development

After varioustrids, thefoll owing chromatographic
conditionswerefinally optimized for the estimation of
acecl ofenacinatabl et drug form. Mobile phase consti-
tutesof Acetonitrile: buffer pH adjusted to 6.5withgla-
cid aceticacidintheratio of 32:68 v/v. Detection wave
length 270 nm flow ratel.2 ml/min, after a steady
baselinethe standard sol ution wereinjected and chro-
matogramswere recorded until thereproducibility of
the pesk areaswerefound and finally 100 pg/ml of the
gandard solution of theindividud sampleof acecl ofenac
and standard sol ution wasinjected and the chromato-
gramswere recorded. The separation of acecl ofenac
with retention timesof 6.4 min. Thetypica chromato-
gram of the standard sol utions was recorded for the
repeatability and the respective chromatogram was
giveninFigure?2.
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Figure2: Typical chromatogr am of aceclofenac with detec-
tion at 270 nm.

Method validation

After development of method, validation of the
method for the estimation of aced ofenacwas performed
inaccordancewith |CH guiddines (Internationa Con-
ference on Harmonization (ICH) 2000) whichinclude
Systemsuitability, Linearity, Accuracy, Precison, LOD
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and LOQ, Specificity and Robustness*V.
Linearity

Calibration graph wasconstructed by plotting pesk
areavs. concentration of aceclofenac and theregres-
soneguationwasca culated. Thecdibrationgraphwas
plotted over Sdifferent linear concentrationsintherange
of 0.030-0.120 mg/ml for aspirin and 0.015-0.060 mg/
ml for clopidogre. Aliquots (20 ul) of each solution were
injected under the operating chromatographic condi-
tion described above [ Number of replicates (n=6)].
Themethod wasfound linear over the concentration
rangeof 8-16 ug/ml. Linearity curve of aceclofenac was
showninfigure3.
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Figure3: Linearity of Aceclofenac

Accuracy

The accuracy of the method was established by
recovery dudiesi.e., externa standard addition method.
The known amount of standard was added at three
different levelsto preanayzed sample. Each determi-
nationwas performed intriplicate. Themean recovery
obtained was 99.65% and 99.93% for acecl ofenac.
Theresult of accuracy istabulatedin TABLE 1.

Precison
Theintraday and interday precision of the proposed
method was determined by analyzing mixed standard

solution of aceclofenac at concentration 100 u g/ml 3
times on the same day and on 3 different days. The

TABLE 1: Summary of validation parameters

S.No Validation Parameters __Reailts
A ceclofenac
1 Acuracy (% Recovey) 99-100
2 Precesson (% RSD) 0.45
3 Interday precession (%RSD) 0.47
4 LOD 09ngmt
5 LOQ 0.25 ng mi*
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resultsarereported intermsof relative standard devia-
tion. The% RSD valuefor aceclofenac wasfound to
be 0.45%.

Limit of detection (LOD) and limit of quantitation
(LOQ)

Thelimit of detection (LOD) andlimit of quantitation
(LOQ) of aceclofenac was determined by calculating
thesignal-to noise (S/N) ratio of 3:1and 10:1, respec-
tively according to International Conferenceon Har-
monization guidelines. LOD vauefor acecl ofenacwas
found to be 0.9 ng ml-%. LOQ value for aceclofenac
wasfound to be0.25 ngmi-.

Robustness

The robustness of the method was evaluated by
assaying thetest solutions after slight but deliberate
changesintheanalytical conditionslikeflow rate (0.1
ml min-1), and pH of themobilephase(+0.2). Stabil-
ity of standard and test solution (prepared from the
dosageform) wasestablished by storage at 25 °C and
15°C for 48 h. During the storage period, the test so-
lutions were reanalyzed at intervals of 6, 12, 24, 36
and 48 h and assay was determined against appropri-
atefresh standard preparations.

Assay of thetablet dosageform

The proposed validated method was successfully
applied to determineA ceclofenacin tablet dosageform.
Theresult obtai ned was comparabl e with correspond-
ing labeled amounts(TABLE 2).

Theaccuracy of the proposed method was assessed
by recovery studies. All solutionswere prepared and

TABLE 2: Assay of thetablet dosageform

Sampl eNo. Aceclofenac
Amount
Amoulljéi k()li:ggcablet) Found % Assy
(mg/tablet)
1 101.04 101.04
2 100.70 100.70
3 99.60 99.60
100

4 101.05 101.05
5 100.99 100.99
6 100.72 100.72

Average Assay 101

STD 0.55

% RSD 0.55
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analysed intriplicate. Theabove procedureisadopted
for both thedrugsand ahigh recovery values obtained
(TABLE-1) indicatethat the proposed methodishighly
accurate. Themethod specificity wasassessed by study-
ing thechromatogram (Figure 2) obtained for amixture
of thedrug and the common excipients. Asnoneof the
excipientsinterfered with the analytes of interest, the
method wasfound to besuitablefor anayzing thecom-
mercia formulation of thesedrugs.

CONCLUSION

The present results provide clear evidencethat the
proposed method can be successfully used for thequan-
tification of aceclofenac content in tablet drug.
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