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ABSTRACT

A simple, accurate and precise spectrophotometric method was devel oped
for simultaneous estimation of Diacerhein and Aceclofenac in tablets by
using first order derivative zero-crossing method. Aceclofenac showed a
zero crossing point at 275.8 nm while Diacerhein showed a zero crossing
point at 293.4 nm. The dA/dA was measured at 293.4 nm for Aceclofenac
and 275.8 nm for Diacerhein and calibration curves were plotted as dA/dA
versus concentration, respectively. The method was found to be linear in
the range of 10-50 pg/mL for both the drugs. The limit of detection was
found to be 0.48 and 0.53 png/mL for Aceclofenac and Diacerhein respec-
tively. Thelimit of quantitation was 1.46 and 1.6 pg/mL for Aceclofenac and
Diacerhein respectively. The method was successfully applied for simulta-
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neous determination of Aceclofenac and Diacerhein in formulation.
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INTRODUCTION

Diacerhein is chemically known as 4,5-
Bis(acetyloxy)-9,10-dioxo-2-anthracenecarboxylic
acid, Aceclofenacischemically known as 2-[2-[ 2-
(2,6-Dichlorophenyl) aminophenyl]cetyl] oxyacetic
acid?. Diacerheinisused treatment of osteoarthritis.
Aceclofenacisused asanti-inflammatory drug. Litera-
ture survey reveal sthat assay of Aceclofenac asbulk
anditsdosageformisofficia in British Pharmacopoea
2007% and Indian Pharmacopoeia2007%. Severa ana
Iytical methodsreported for estimation of Aceclofenac
include Spectrophotometry®™®, High PerformanceLicg-
uid Chromatography (HPLC)!", Thin Layer Chro-
matography (TLC)1*2 Liquid Chromatography -
Mass Spectrometry (LC-M S)1*3 and Fluorimetry!4,

Analytica methods reported for the estimation of
Diacerhein are Spectrophotometry!™!, HPL C*¢l and
flow injection Chemiluminescence. Tothebest of our
knowledge, thereisno published derivative spectro-
photometric method for thiscombination. The present
paper describesasimple, accurate and precise method
for simultaneous estimation of Diacerhein and
Aceclofenacin combined tablet dosageform. The pro-
posed method is optimized and validated as per the
International Conference on Harmonization (ICH)
guiddines®,

EXPERIMENTAL

Chemicals
Working standard of Diacerhein wasprocured from
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M/s. LupinResearch Park, Pune, Indiaand A ceclofenac
wasprocured from M/s. NuLife Pharmaceutica s, Pune,
Indiaasgift samples. Marketed formulation DycerinA
(Diacerhein-50 mg/tabl et and A cecl ofenac-100 mg/tab-
let) was purchased from local market.

I nstrumentation

First order derivative spectrumwasrecordedinthe
wavelength range 200 — 400 nm using UV-Visible
doublebeam spectrophotometer of make Jasco, model
V-550 with 1 cm matched quartz cdlls. Theinstrumen-
tal parametersoptimized for thefirst order derivative

spectrumwere:

Bandwidth : 1nm
Scanningspeed  : 400nm/min
Datapitch : 0.2nm

Prepar ation of stock solution

Standard stock solutions of Diacerhein and
Aceclofenac were prepared by separately dissolving
10mgeachin 1 mL of dimethylacetamide and further
making thevolumeto 10 mL with methanol. Appropri-
atevolumeswerediluted with methanol in volumetric
flasksto get concentrationsin range of 10-50 pg/mL
for each drug.

Prepar ation of samplesolution

20tabletswereweighed and crushed to obtainfine
powder. An accurately wel ghed tablet powder equiva
lent to 10 mg of Diacerhein and 20 mg of A ceclofenac
was transferred to 10 mL volumetric flask. 2 mL
Diamethyl acetamide was added in the flask and soni-
cated for 15 min. Thevolumewasthen madeupto 10
mL using methanol assolvent. Theresultingsolutionwas
filtered first through Whatmannfilter paper No. 41 and
if the particleswerefound to be present then the solu-
tion was again filtered through membranefilter paper.
Filtratewas appropriately diluted to get concentration
of 10 pg/mL of Diacerhein and 20 pg/mL of
Aceclofenac.

Procedure

Firstly thesolutionsof A ceclofenac and Diacerhein
were scanned from 200—400 nm. The first derivative
spectrum wasfound to provide abetter resol ution of
the overlaying absorption bands. The absorbanceval-
ues of thefirst derivative spectrum at 293.4 nm for
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Aceclofenac (zero crossing point of Diacerhein) and
275.8 nm for Diacerhein (zero crossing point of
Aceclofenac) were then selected (Figure 1 and 2).
Absorbances of sample solutions were recorded at
293.4nmand 275.8 nm. Thecalibration curveswere
constructed by plotting dA/d\ versus concentration and
regression equationswerefurther computed. The con-

TABLE 1: Validation parameter sfor fir st derivativemethod

Parameters Diacerhein Aceclofenac
Beerslaw range 10-50 pg/mL 10 - 50 pg/mL
Wave ength (nm) 275.8nm 293.4
Corrdation coefficient 0.9994 0.9939

Linearity equation =y =mx + ¢

Slope 0.0031 0.0011
Intercept 0.0078 0.0033
LOD (ug/mL) 0.53 0.48
LOQ (ug/mL) 0.16 1.46
Precision (% RSD)

Intraday precision 0.34 0.51
Interday precision 1.24 1.15

TABLE 2: Recovery studies

Std. Amount
% Level (nglqr‘?]"()e added recovered % :escg\:ery
(pg/ml)  (mg)
Diacerhein
80 20 16 35.94 99.83+0.41
100 20 20 39.94 99.84+0.36
120 20 22 43.78 99.50+ 0.43
Aceclofenac
80 20 16 36.13 100.37 £ 0.25
100 20 20 39.94 99.84+0.27
120 20 22 44.00 100.00+0.30

*SD — Sandard deviation
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Figurel: Overlain first derivative spectr um of aceclofenac
(Concentration 10-50 pg/mL)
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Figure2: Overlain first derivative spectrum of diacer hein
(Concentration 10-50 ng/mL.)
centrationsof two drugsin the samplewerethen deter-
mined by using the calibration equations 1 and 2.
C,,,= (dA/dr—0.0078)/ 0.0031 )
C ees = (dA/d — 0.0033)/ 0.0011 @)

Method validation
Linearity and range

Thelinearity for both Diacerhein and Aceclofenac
weredetermined at five concentration levelsranging
from 10 pg/mL— 50 pg/mL.

Precision

Precision was checked by performing interday and
intraday variation studies. Ininterday variation, theab-
sorbancefor standard sol ution was measured on three
consecutivedays. Inintraday variation, the absorbance
wasmeasured threetimesin aday. The percent Rela-
tive Standard Deviation (% RSD) valueswere deter-
mined for interday and intraday variation.

Accuracy

To check accuracy of the method, recovery stud-
ieswere carried out by standard addition method, to
pre-analyzed sample solution at three different levels
80, 100 and 120 %. Mean percentage recovery was
determined.

L imit of detection and limit of quantitation

Thelimit of detection (LOD) issmallest concentra-
tion of theanalytethat givesthe measurable response.
LOD wascdculated usng thefollowing formula

LOD = 330
S
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Where, ¢ = Standard deviation of the response, S = dope of
the calibration curve

TheLOQ isthe smallest concentration of the analyte,
which givesaresponsethat can be accurately quanti-
fied. LOQwasca culated using thefollowing formula

Lop=22°
S

Where, ¢ = Standard deviation of the response, S = dope of
the calibration curve

Robustness

Robustness of the method was determined by mak-
ing dight deliberate changesin datapitch, such asfrom
0.2to 1 nm. It was observed that therewereno marked
changesinthecdlibration data, which demongtrated that
the spectrophotometric method devel opedisrobust.

RESULTSAND DISCUSSION

Thelinearity in the proposed method for determi-
nation of Diacerhein and A ceclofenac wasfoundinthe
concentration range of 10-50 ug/mL. Marketed brand
of tablet was analyzed and the percentagelabel claim
estimated was 100.79 % =+ 0.52 for Diacerhein and
99.55 %+ 0.19 for Aceclofenac. This derivative spec-
troscopic method wasvalidated asper ICH guideline.
The accuracy of method was determined at 80, 100
and 120 % level. The % recovery rangesfrom 99.53
% t0100.55 % for Aceclofenac and 99.10 %to 100.28
% for Diacerhein. Precisonwascd culated asinterday
and intraday variations (% RSD islessthan 1.5) for
both drugs.

CONCLUSION

The validated spectrophotometric method was
found to besimple, accurateand rapid for theroutine
determination of Diacerhein and Aceclofenacintablet
formulation. The proposed method can therefore be
successfully used for simultaneous estimation of
Diacerhein and A cecl ofenacin combined dosageform.
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