Available on lineVWw.jOCpr.com

Journal of Chemical and Pharmaceutical Research

S,
$ %‘c,-
: ’ J. Chem. Pharm. Res., 2010, 2(6):429-434

I SSN No: 0975-7384
CODEN(USA): JCPRC5

A simple and sensitive RP-HPL C method for smultaneous estimation of
Artesunate and Amodiaquinein combined tablet dosage form

Santosh Gandhi, Padmanabh Deshpande*, Pankaj Jagdale, Varun Godbole

Department of Pharmaceutical Analysis, A.l.S.S.[@@lege of Pharmacy, Pune, MH, India

ABSTRACT

A simple, accurate, sensitive and validated RP-HPt&thod for simultaneous determination of
Artesunate and Amodiaquine in combined tablet dedagn has been developed. Separation
was carried out on Jasco HPLC system equipped Wtbersil Gold Gg (250 x 4.6 mm i.d.)
using mobile phase of Acetonitrile and 25 mM patassdihydrogen phosphate buffer (70:30,
v/v) at a flow rate of 1 ml/min using Artemetheiraernal standard and detection using UV/VIS
detector was carried out at 220 nm. Ambient temjpeeaconditions were maintained. Results
were linear in the range of 250 — 20Q@/mL for Artesunate andl0 — 30 ug/mL for
Amodiaquine respectively. The method has been ssfody applied for the analysis of drugs in

pharmaceutical formulation. Results of analysis evealidated statistically and by recovery
studies.

Keywords: RP-HPLC, Artesunate, Amodiaquine, Tablet dosagafor

INTRODUCTION

Artesunate(ATN), (3R,5aS,6R,8aS,9R,10R,12R,12aR)-decahyd@3rimethyl-3,12-epoxy-
12H-pyranol[4,3-j]-1,2-benzodioxepin-10-yl] is part of theemisinin group of drugs that treat
malaria [1]. Amodiaquine (AMQ), chemically, 4-[(7-chloroquinolin-4}gmino]-2-[(diethyl
amino)methyl]phenol is used as an antimalarial and anéiAmhatory agent [2].

Literature survey reveals High Performance Liquithr@@natographic (HPLC) [3-5] for

determination of ATN in human plasma eitheseagle or in combination with other drugs.
Colorimetric method for estimation of ATN is also rejed [6]. HPLC methods have been
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reported for the determination of AMQ either in dengr in combination with other drugs [7-
12].

No reports were found for the simultaneous estiomatdof the ATN and AMQ in combined
tablet dosage form by RP-HPLC methdihis paper describessample, accurate, sensitive
and validated RP-HPLC methddr simultaneous quantification of these compouasighe bulk
drug and in combined tablet dosage forrmiie proposed method is optimized and vatidat
as per the International Conference on HarmoioizgtCH) guidelines [13].

EXPERIMENTAL SECTION

Chemicals and reagents

Working standards of pharmaceutical grade ATN and AW€e obtained as generous gifts
from Emcure Pharmaceuticals Ltd. (Pune, India) used @s without further purification. The
pharmaceutical dosage form used in this study was Falaidets labeled to contain 50 mg of
ATN and 150 mg of AMO were procured from the localrkef Acetonitrile (HPLC grade),
Potassium dihydrogen phosphate (AR grade) purchased Merck specialties Pvt. Ltd.
(Mumbai, India) and double distilled water were used inyanal

Instrumentation and chromatogr aphic conditions

Jasco HPLC system consisting of Jasco PU-2080 plusCHRImp and UV-2075 plus UV/VIS
detector and JASCO Borwin 1.50.8.0 version software used for analysis. Separation was
carried out on Hypersil Gold /¢ (250 x 4.6 mm i.d.) column using Acetonitrile: 25 mM
Potassium dihydrogen phosphate buffer in ratio of (7Qz80,as mobile phase at flow rate of
1.0 mli/min. Samples were injected using Rheodyne injector 2@thL loop and detection was
carried out at 220 nm. All Weighing were done on Shimdd#ance (Model AY-120).

Preparation of standard stock solutions

Standard stock solutions of ASN and Artemether (ATM) wespared by dissolving 250 mg of
each drug in 50 mL of mobile phase to get concentrafiGnneg/mL. Standard stock solution of
AMQ was prepared by dissolving 10 mg of drug in 10 efilmobile phase to get concentration
of 1 mg/mL from which two mililitre of the solution was fuethdiluted to 20 mL with mobile
phase to get a working standard solution of concentrd©® pg/mL.

Procedure for analysis of tablet formulation

Twenty tablets were weighed accurately and a quantitgtiét powder equivalent to 50 mg of
ASN and 150 mg of AMQ were weighed separately aadsfierred to 10 mL volumetric flasks
containing about 7 mL of mobile phase, ultrasonicated fairg and volume was made up to the
mark with the mobile phase. This solution was filtered throulgatman filter paper No. 41. For
ASN, 1 mL of filtrate was transferred to 10 mL calibrattLimetric flask, 1 mL stock solution
of ATM was added and the volume was made up to th& miéih the mobile phase. For AMQ,
0.1 mL of filtrate was further diluted to 10 mL with mobilegse to get solution of concentration
150 pg/mL. One ml of this solution was transferred tonlOcalibrated volumetric flask, 1 mL
stock solution of ATM was added and the volume was mgdé the mark with the mobile
phase. After setting the chromatographic conditions &adulliging the instrument to obtain a
steady baseline, the tablet sample solutions were injecteainatogram was obtained and the
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peak areas were recorded. The injections were tegheaix times and the amount of each drug
present per tablet was estimated from the respectiibration curves.

Method validation
The method was validated for linearity, accuranyrarday and inter-day precision and robustness, in
accordance with ICH guidelines [13].

Linearity

Aliquots 0.5, 1, 2, 3 and 4 mL of stock solution &8N and 1, 1.5, 2, 2.5, 3 mL working
standard solution of AMQ were transferred in aesenf 10 mL calibrated volumetric flasks. In
each flask, 1 mL stock solution of ATM was added &me volume was made up to the mark
with the mobile phase. Five replicates per conegioin were injected and chromatograms were
recorded. The peak area ratios of ASN to ATM and @QNb ATM were calculated and
respective calibration curves were plotted of respdfactor against concentration of each drug.
Calibration curves for ASN and AMQ were plotted aeqely of response factor against
respective concentration of ASN and AMQ.

Precision

One set of three different concentrations of migthdard solutions of ASN and AMQ were
prepared. All the solutions were analyzed thrinegrder to record any intra day variations in the
results. For Inter day variations study three d#fé concentrations of the mixed standard
solutions in linearity range were analyzed on thceasecutive days. The peak areas were
recorded andRelative standard deviation (RSD) was calculated@mh series of analyses.

Accuracy

To check the accuracy of the method, recovery studiere carried out by addition of standard
drug solution to pre-analyzed sample solution akehdifferent levels 50%, 100% and 150%.
The percentages of recoveries were calculatedlitsesuvhich are represented in Table 2

Table 1: Recovery studies of ASN and AMQ

Level of % Mean Recovery" Standard Deviation % R.S.D."
% Recovery ASN AMQ ASN AMQ ASN | AMOQ
50 101.48 100.06 1.153 1.492 1.137 1.491
100 100.67 99.50 1.133 0.718 1.126 0.721
150 99.56 98.18 0.393 1.131 0.367 1.151

*Avg. of three determinations, R.S.D. is relatitanslard deviation

LOD and LOQ
LOD and LOQ were calculated as 33S and 1Qs /S respectively; where is the standard
deviation of the response (y-intercept) and Sesslbpe of the calibration plot.

Robustness

In the robustness study, the influence of smalipdeate variations of the analytical parameters
on retention time of the drugs was examined. TH®Wiing three factors were selected for
change: flow rate of the mobile phase (1.0 + 0.0/im), a wavelength at which the drugs were
recorded (220 + 1 nm) and mobile phase percentatferaspect to acetonitrile (z 2 %). One
factor at the time was changed to estimate thectefighe solutions containing 5Q@y/mL of
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ASN and 15ug/mL of AMQ were applied onto the column. A numbéreplicate analyses (n =
3) were conducted at three levels of the factoiO(-#+). It was observed that there were no

marked changes in the chromatograms, which denatedtrthat the RP-HPLC method
developed is robust.

RESULTSAND DISCUSSION

For RP-HPLC method different mobile phases weredtrand the mobile phase containing
Acetonitrile and 25 mM potassium dihydrogen phosphauffer (70:30, v/v) was found to be
optimal for obtaining well defined and resolved keavith mean retention times 5.202 min,
2983 min and 9.275 min for ASN, AMQ and ATM respecly. The representative

chromatogram of the standard solution of mixturghiswn in Fig. 1.
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Fig. 1: Representative chromatogram obtained for standard mixture containing AM Q (15 pg/mL, 2.983 min),
ATN (500 pg/mL, 5.202 min) and ATM (500 pg/mL, 9.275 min)

Results were found to be linear in the concentnatemge of 250-2000g/mL for ATN and 10—

30 pg/mL for AMQ. The correlation coefficients for tipdots were 0.999 for ATN and 0.997 for
AMQ. The proposed method was also evaluated byasisay of commercially available tablets
containing ATN and AMQ. The % assay was found td0@.71 + 0.542or ATN and 100.46 +
0.709 for AMQ (mean = S.D., = 6). The method was found to be accurate and ggeeis
indicated by recovery studies and % RSD not maoae th Robustness of the method (data not
shown), checked after deliberate alterations of dhalytical parameters shown no marked
changes in the chromatograms (RSD < 2), which detmated that the RP-HPLC method

developed is robust. The summary of validation p&tars of proposed HPLC method is given
in Table 3.
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Table 2: Summary of validation parameters of proposed RP-HPL C method

Parameters ATN AMQ
Linearity range [ig/mL) 250-2000 10-30
Correlation co-efficient 0.999 0.997
LOD? (ug/mL) 87.97 1.64
LOQ" (ug/mL) 266.57 4.96
Accuracy (% Recovery) 99.56-101.48 98.18-100.06
Precision (% RSD)

Intra day (f = 3) 0.632 0.527

Inter day (n = 3) 1.06 1.21

3_OD = Limit of detection.

P OQ =Limit of quantitation.

‘RSD = Relative standard deviation.
9 = Number of determination

CONCLUSION

The validated RP-HPLC method employed here prowdaktsimple, fast, accurate, precise and
robust, thus can be used for routine analysis dflahd AMQ in combined tablet dosage form.
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