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ABSTRACT

Aceclofenac isanon steroidal anti-inflammatory drug with good analgesic
and anti-rheumatic properties. Various methodsfor analysis of the sameare
available but are time consuming and expensive. Here we have devel oped a
new, precise and simple RP-HPLC method for estimation of aceclofenac
from bulk and microemulsion formulation usingaUV detector. The selected
mobile phase was composed of 50:50 v/v of acetonitrile and 25mM
trishydroxylmethyl aminomethane in phosphate buffer pH 7.0. The wave-
length selected was 276 nm. This method was validated according to ICH
Guidelines. Therewasno significant differencein theintraday and interday
analysis of aceclofenac determined for three different concentrations using
this method. Linearity of the method was found to be 0 - 100pg/ml with
regression coefficient of 0.9994. The detection limit and quantitation limit
were 0.07pg/ml and 0.211ug/ml respectively. The method was found to be
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simple, accurate, precise, economical and robust.
© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Aceclofenacisanon steroida anti-inflammatory
drug with good anal gesic and anti-rheumatic proper-
tied¥, Chemically itis[[[2-[(2, 6-Dichlorophenyl)-
amino]-phenyl]-acetyl]-oxy]-aceticacid. Itisusedin
variouspan conditionslikerheumatoid arthritis, osteoar-
thritisand ankylosing spondylatis®4. Itisofficid in Brit-
ish Pharmacopoeid®. Severd andytica techniqueslike
titrimetric™9l, col ourimetric®, spectroflurimetric™, den-
sitometric®?, HPLC® RP-HPLCM2, spectro
photometri ¢*4%and stripping voltametri ¢ have been
reported for assay of Aceclofenac. However some of
thesemethodsare costlier and time consuming.

Themain purposeof thisinvestigationistodevelop
and validate reverse phase HPLC method which is
simple, rapid, preciseand sensitive RP-HPL C method

for estimation of acecl ofenac from microemulsionfor-
mulation. Thismethod could aso beeasily used inrou-
tineanalytical work and for dissolutionand diffusion
studiesat very low concentrations of aceclofenac.

MATERIALSAND METHODS

Materials

Aceclofenac pure drug was obtained as a gift
samplefromAarti DrugsLimited, Pune. Acetonitrile
HPLC, Potassium dihydrogen orthophosphate AR,
were procured from Merck Laboratories, Orthophos-
phoricacid AR, TRIS hydroxylmethyl aminomethane
AR, were purchased from Research Laboratory,
Mumbai. All thereagentsused wereof andyticd grade
and thereagent solutionswere prepared using double
digtilled water.
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I nstrument used

TheHPLC system consisted of intelligent HPLC
pump (modd Jasco PU-2080 plus), intelligent UV-Vis
detector model (Jasco UV-2075) and 20 ul sample
loop injector (#7725i, Rheodyne, USA). The equip-
ment was operated through software Borwin version
1.5,LC-Net 1I/ADC system.

Methods
Prepar ation of mobilephase

Phosphate buffer pH 7.0 was prepared in accor-
dance with the guidelines of Indian Pharmacopoeia.
25mM of TRIS hydroxylmethyl amino methanewas
prepared by dissolving 1.5138 gin sufficient phosphate
buffer to produce 500 ml. Thiswasthen mixed with
500 ml of Acetonitrile HPLC and adjusted to pH of
binary mixtureto 7.0. Sonicated the mixturefor 15min.
and filtered the resultant mixturethrough 0.45u nylon
membranefilter (Whatman).

Deter mination of Amax

Weighed amount of Aceclofenacwasdissolvedin
mobile phaseto obtain a100ug/ml solution. Thissolu-
tion was subjected to scanning between 200-400 nm
and absorption maximawas determined.

Chromatographic condition

The separationswere performed on Inertsil ODS,
C ; column having dimensions4.6mmg=250mm, Sum
particlesize (GL. SciencesInc., Japan). Themobile
phase cong sted of 50:50 v/v of acetonitrileand 25mM
trishydroxymethyl aminomethanein phosphate buffer
(pH 7.0). The pH of the binary solvent mixture was
finally adjusted to 7.0 with o-phosphoric acid. The
wavelength selected was 276 nm. Theflow ratewas
1.5ml/min.

Linearity and calibration

Primary stock solution of acecl ofenac wasprepared
by dissolving 50 mg of aceclofenacin mobilephaseto
produce 10 ml solution. Secondary stock solution of
500ug/ml was prepared by diluting the primary stock
with mobilephase. Thesecondary stock solutionswere
diluted suitably to obtain calibration standards of 50,
100, 150, 200, 250, 500ug/ml. These solutionswere
injected into HPLC (20ul) intriplicate and peak areas
werenoted. Calibration curvefor acecl ofenac wasthen
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plotted between peak areas against concentration at
276 nm.

M ethod validation

The method was validated for accuracy and re-
covery, precison, detection limit, quantitation limit and
robustnessaccordingtothelCH guiddines.

Accuracy

The accuracy of the method was determined by
calculating therecovery of aceclofenac. Therecovery
studieswere performed by standard addition method.
Known amount of standard (100ug/ml) wastakenin
three 10 ml volumetric flask and to it added 50, 100,
150 pug/ml of working standard sol ution respectively
and made the volume to mark. The amount of
acecl ofenac added was determined from the peak area
ratiosand fitting these valuesin calibration curveand
percent recovery was determined.

Precision

The intra day and inter day precision study of
acecl ofenac was carried out by determining the corre-
sponding responses. Different level s of drug concen-
tration were prepared 3 timeson the same day and on

three different days and the responseswere noted for
evaudingthevariability

Detection and quantitation limit

Based on the calibration curve plotted, the stan-
dard deviation of they-intercepts of theregressionline
was determined and was placed inthefollowing equa-
tionfor determining detection limit and quantitationlimit.

... 33 oo 10
Detection limit = >>2 Quantitation limit ==9
s s

Robustness

Robustnesswaseva uated for determining thesys-
tem suitability to ensurethevaidity of andytica proce-
dure. Thiswasdoneby varying thecomposition of or-
ganic phase by + 3% and pH by + 0.2, of the mobile
phase.

Analysisof microemulsion formulation

Accurately weighed 1.0g of aceclofenac micro
emulsonwasdilutedto 10 ml inacalibrated volumetric
flask with themobile phase. Theresulting mixturewas
filtered through 0.22 p nylon membrane filter
(Whatman). The filtered solution was injected into
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HPL C and drug concentration was estimated from the
cdibration curve. Theanaysiswasdoneintriplicate.

RESULTSAND DISCUSSION

For the optimi sation of mobile phasedifferent mo-
bile phases comprising of phosphate buffers, acetate
buffers, at different pH values and different combina
tions of organic phase (acetonitrile) wereinvestigated.
Themobile phasewas optimised on thebasisof asym-
metry factor, peak areaobtained, retention timeand
number of theoretica plates. Amongst thevariouscom-
positionstried sati sfactory separation, well resolved,
short retentiontime, and good symmetrica peskswere
obtai ned with themobile phase comprising of 50:50 v/
v of Acetonitrile and 25mM trishydroxymethyl
aminomethanein phosphate buffer (pH=7). The pH of
thebinary mixturewas adjusted to 7.0 with orthophos-
phoricacid. TheUV-Visscan of aceclofenacinmobile
phase revea ed absorption maximum at 276 nm. Hence
thiswavel ength was selected for thefurther analysis.
Thescanisshowninfigure 1.

The peakswerehighly resolved, theretentiontime
was found to be 2.725 as depicted in figure 2. The
asymmetry factor was 1.59 while number of theoretica
plateswasaround 2425. All thesefactorsreveal ed that
themobile phasewas suitablefor further anaysis.

The calibration plot for acecl ofenac was obtained
by plotting the peak areasvsthe concentration and was
found to belinear. Regression analysis showed very
good correlaion. Thecdibration plotisshowninfigure
3. Thepeak areasfor the corresponding concentration
of thecalibration curvearedepictedinTABLE 1. The
standard deviationfor al concentration level swerelow
and the % RSD also did not exceed 0.25 %.

Thedatistica andysisof dataobtainedfor thecdi-
bration curve of aceclofenacin pure solution indicated
ahighlevel of precisionfor the proposed method, as
evidenced by low value of coefficient of variation. The
coefficient of correlationwashighly significant. Thelin-
earity range was observed between 0-100ug/ml. The
plot clearly showed a straight line (Y= 19993X +
15993).

Theaccuracy of the method wasjudged by recov-
ery studies. Therecovery of aceclofenac wasfoundto
be 99.84-99.96. Theresultsareshowed in TABLE 2.

The precision of the method was evaluated by
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Figurel: UV scan of aceclofenacin mobilephase
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Figure2: HPL C chromatogram of aceclofenac
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Figure3: Calibration curveof aceclofenac

TABLE 1: Aceclofenac calibration curve data

Concentration (ug/ml) Peak area (mV-sec)* % RSD
50 1201547.95+ 3325.27 0.2768

100 2230726.963 + 5545.427 0.2486
150 3185515.083 + 7067.992 0.2219
200 4193335.15 + 3279.587 0.0782
250 5209106.083 + 6712.896 0.1289
500 10090602.17 + 2199.939 0.0218

*Each valueisaverage= SD (n =3)

interday and intraday analysiswhich aso showed good
resultswith very low variationsasreveded by very low
%RSD values (< 0.25%). The results are shown in
TABLES3and 4.
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TABLE 2: Recovery studies
Standard Amt of Theoretic Amount

?o' amount std. added al amount r ecover ed Reczovery
(pg/ml)  (ug/ml)  (ug/ml)  (ug/ml)
1. 100 50 150 149.94 99.96
2. 100 100 200 199.69 99.84
3. 100 150 250 249.72 99.89
TABLE 3: Intra-day variability of aceclofenac
Conc. (ng/ml) Peak areas* % RSD
100 2233995.75 + 2067.764 0.0926
150 3184290.83 + 4975.604 0.1563
200 4194216.21 + 4069.697 0.0970
*Each value is average + SD (n = 3)
TABLE 4: Inter-day variability
Conc. (ug/ml) Peak areas* % RSD
100 2234320.2 + 5425.329 0.2428
150 3177339.5 + 7925.395 0.2494
200 4195262.2 + 7360.817 0.1755

*Each value is average + SD (n = 3)

Thedetection limit for acecl ofenac was 0.07ug/ml
whilequantitation limit was0.211g/ml, which suggests
that ananogram quantity of aceclofenac can be esti-
mated accurately.

Analysisof formulation

The drug aceclofenac was estimated from
microemul sion formulation using the method described.
Different microemuls onformulations (containing 1%
aceclofenac) prepared in the laboratory were tested
for thedrug content. Fivedifferent microemulsion for-
mulationswereused. Theestimated content varied from
99.98-101.50 with % RSD < 0.8%. Theassay values
of theformulated formul ationswere very closeto the
label claim. Thisindicated that theexcipientsdidn’t in-
terfere analysis method by proposed method. The
HPLC chromatogram dsoreved sthat theretentiontime
issimilar to that of the standard drug sample.

CONCLUSIONS

Fromtheresultsand discussionit can be concluded
that the method described for the estimation of
acecl ofenacfrom microemulsionformulaionissmple,
accurate, sensitive and reproducible. The proposed
method requiresvery low timefor separation and hence
utilizeslesssolvent for separation. Theproposed method
could beemployed evenfor routineanalysisin quality
control laboratoriesfor different typeof formulations.
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