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ABSTRACT

A simple, sensitive, precise and specific reverse phase high performance liquid chromatographic
method was developed and validated for the determination of etoricoxib in bulk and tablet
dosage forms. It was found that the excipient in the tablet dosage forms does not interfere in the
quantification of active drug by proposed method. The HPLC separation was carried out by
reverse phase chromatography on Shimadzu HPLC, 10-At detector with hypersil ODS Cig
Column 250 X 4.6 mm (particle size of 5u) and constant flow pump. Rheodyne injector with 20 ul
loop with a mobile phase composed in the ratio acetonitrile: (0.05M) KH,PO, buffer (50:50) at
flow rate 1.8 ml /min. The detection was monitored at 283nm. The calibration curve for
etoricoxib was linear from 0.5-85ug9/ml and internal standard (Bromhexine) 10.0/ml were
prepared by suitable dilutions of the stock solution with appropriate mobile phase. The interday
and intraday precision was found to be within limits. The proposed method has adequate
sensitivity, reproducibility and specificity for the determination of etoricoxib in bulk and its
tablet dosage forms. LOD and LOQ for etoricoxib were found to be 0.193 and 0.450.Accuracy
(recoveries: 99.8-100.4%) and reproducibility were found to satisfactory.

Keywords: Etoricoxib, RP-HPLC Method, Reverse phase chrografhy, bromhexine
Acetonitrile, Validation.

INTRODUCTION

Etoricoxib is a non steroidal anti inflammatory grand highly COX-2 inhibitor [1-12].
Etoricoxib, 5-chloro-6'-methyl-3-[4-(methylsulforyphenyl]-2,3'-bipyridine, produces dose
dependent inhibition of COX-2 without inhibition o€OX-1.lt does not inhibit gastric
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prostaglandin synthesis and has no effect on platehction.COX-2 inhibition provides anti-
inflammatory and analgesic effects[13-14]. It isedisfor symptomatic management of
osteoarthritis [15-19], rheumatoid arthritis[20-Ptimary dysmenorrhoea, postoperative dental
pain, acute gouty arthritis[25], cancer treatmertt prevention and migraine[26-31]. According
to the literature survey it was found that few gtiehl methods such as Visible, UV, HPLC
other methods were reported for etoricoxib(S.R.hgbaal 2008,M.J.Rose,et al 2002,,Robert
Hartaman,et al[32-34].)The objective of the propbsgethods to develop simple and accurate
method for the determination of etoricoxib by RPH#L method in Pharmaceutical dosages
forms.

Fig-1 Etoricoxib

Chromatographic conditions

Chromatographic separation was performed on Shim&tR1.C, 10-At detector with Hypersil
ODS GgColumn 250 X 4.6 mm (particle size gi)sand constant flow pump. Rheodyne injector
with 20 ul loop. The composition of the mobile phase is le tratio acetonitrile: (0.05M)
KH.,PO, buffer (50:50) was delivered at flow rate 1.8 mirdi. The mobile phase was filtered
through a 0.45 pu membrane filter and sonicatedLfmnin. Analysis was performed at ambient
temperature.Bromohexine was used as internal stan@gptimized chromatographic conditions
are listed inTable -1.

Table-1. Optimized chromatographic conditions

Parameters Method
Hypersil ODS C-18
Stationary phase (column) 250 x 4.6 mm,
packed with 5 micron)

Mobile Phase Acetonitrile: KO, Buffer
Flow rate (ml/min) 1.8
Run time (minutes) 10
Column temperature (°C) Ambient
Volume of injection loop{l) 20
Detection wavelength (nm) 283
Internal standard Bromhexine
Drug RT (min) 3.083
Internal standard RT (min) 6.958
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MATERIALS AND METHODS

T.D.Water (Triple distilled water), Acetonitrile HE grade (MERCK), Potassium dihydrogen
Phosphate, (AR- Grade) etoricoxib

Preparation of standard drug and internal standardsolutions

Stock solutions of the drug (pure) and internahgéad were prepared by dissolving 25mg of
etoricoxib in 25 ml of Acetonitrile (HPLC Grade, MEK) and 25 mg of internal standard
(Bromhexine) in 25 ml of mobile phase separately2tml| volumetric flasks. Daily working
standard solutions of etoricoxib were prepared betwthe range of 0.25-10¢/ml and internal
standard (Bromhexine) 206/ml were prepared by suitable dilutions of thecktsolution with
appropriate mobile phase.

Preparation of sample solution

Twenty tablets were weighed to get the average Wweigd pulverized. The sample powder,
equivalent to 25mg of active ingredient was exgdawith acetonitrile sonicated for about 15
min and made to volume to get a stock solution ofgml.This solution was filtered through a
whatman filter paper. From this solution 0.02 t840ml were taken and it was further diluted to
10ml with mobile phase as under preparation ofdsiethsolutions to get different concentrations
required.

Method Validation

Once the HPLC method development was over, theodeilas validated in terms of parameters
like, precision, accuracy, linearity and range, LQI®DQ, recovery studies, system suitability
parameters etc. For all the parameters percentalgéive standard deviation values were
calculated. The proposed HPLC method was validasguer ICH guidelines.

Standard graph of Etoricoxib by HPLC method
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Fig-2- Linearity of Etoricoxib
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Linearity and Range

The linearity of measurement was evaluated by amadydifferent concentrations of the standard
solutions of the etoricoxib The Beer lamberts comeion was found to be between 0.5-85
pa/ml. Calibration curve was constructed by plaiteverage peak area against concentration
and regression equation was computed. The reseite shown irFig: 2.The slope, intercept
and correlation coefficient values were found t@k21,-0.056 and 0.999

Precision

Precision was evaluated by carrying out three irddpnt sample preparation of a single lot of
formulation. The sample solution was prepared endame manner as described in the sample
preparation. Percentage relative standard devigomSD) was found to be less than 1% for
within a day and day to day variations, which potleat that method is precise.

Results were shown ifiable 3.

Table-3 Intra — day and inter — day precision of atricoxib standard

. . Intra-day concentration Inter-day concentration
Theoretical concentration
Drug (ug /ml) measured (1g/ml) measured (1g /ml)
H9 Mean (a) RSD % Mean (b) RSD %
16 16.04 0.1568 16.046 0.1903
Etoricoxib 20 20.01 0.09995 20.04 0.0499
24 24.05 0.12474 24.033 0.1047

Analysis of etoricoxib in its Formulations

The amount of drug present in each pharmaceutwahiflation was calculated through peak
area ratio of component to that of internal stadday making use of the standard calibration
curve (concentratiopng/ml on X-axis and peak area ratios on Y-axis)résilts were shown in
Table-4 The chromatogram was showrfig-3

TABLE -4
Drug Sample Label claim Amount estimated* % Label %
No (mg/tab) (mg/tab) claim Deviation
1 60 59.7 99.5 0.5
2 60 60.1 99.8 0.2
Etoricoxib 3 60 60.3 99.5 0.5
4 60 59.4 101.01 -1.1
5 60 59.9 100.1 -0.1

*Each value is average of five deter minations # standard deviation

Limit of Detection and Limit of Quantification

The limit of Detection (LOD) and limit of Quantitation (LOQ) of the developed method were
determined by injecting progressively low concetitres of the standard solutions using the
developed RP-HPLC method. The LOD is the smallestentration of the analyte that gives a
measurable response (signal to noise ratio ofI83. JOD for etoricoxib found to be 0.193. The
LOQ is the smallest concentration of the analythictv gives response that can be accurately
guantified (signal to noise ratio of 10). The LO@sn0.450. It was concluded that the developed
method is sensitive.
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Fig-3 Assay of Etoricoxib

Table-5 Percentage Recovery

Drug Amount Added (ug/ml) | Amount Recovered Wa/ml) | % Recovery
20 19.97 99.85
Etoricoxib 30 30.01 100.03
40 39.96 99.9

Fig-4: Recovery chromatogram

18]

12 1.4

Recovery Studies

To determine the accuracy of proposed method regastadies carried out by taking different
amounts of bulk sample of etoricoxib within theelamity range were taken and added to the pre-
analysed formulation. From that percent recoveryiesm were calculated. Results were given
below inTable-5. Recovery chromatogram was showrfigi4

System suitability parameters

System suitability parameters can be defined ds tesensure that the method can generate
results of acceptable accuracy and precision. @geirements for system suitability are usually
developed after method development and validatiave hbeen completed. The USP (2000)
defines parameters that can be used to determstenssuitability prior to analysis.

228
Scholar Research Library



Manish Kumar Thimmaraju et al Der Pharmacia Lettre, 2011: 3 (5)224-231

The system suitability parameters like Theoretiglates, Resolution (R), Tailing factor (T),
LOD (pg/ml), LOQ (ug/ml) were calculated and compared with standatdegato ascertain
whether the proposed RP-HPLC method for the estimadf Etoricoxib in pharmaceutical
formulations was validated or not. The resultsraoerded inrable-6.

TABLE-6
S.No Parameters Obtained Valueg
1. Theoretical plates (N 2340
2. Resolution (R) 2.421
3. | Tailing factor (T) 1.6
4. | LOD (ug/ml) 0.172
5. | LOQ (ug/ml) 0.461

RESULTS AND DISCUSSION

From the optical characteristics of the proposethotkit was found that the drug obeys linearity
range within the concentration of 0.5¢88ml. From the results shown precision it was fbun

that the percent RSD is less than 2%, which ind#tat the method has good reproducibility.
From the results shown in accuracy it was fond thatpercent recovery values of pure drug
from the preanalysed solutions of formulations warbetween 99.85-100.03%, which indicates
that the method is accurate. The system suitalplitameters are within the specified limits and
which refers the commonly used excipients and addit present in the pharmaceutical

formulations did not interfere in the proposed roethThe proposed method was found to be
simple, precise, accurate and rapid for deternmonatf etoricoxib from pure and its dosage

forms. The mobile phase is simple to prepare awha@mical. The sample recoveries in all

formulations were in good agreement with their eesipe label claims and they suggested non-
interference of formulation excipients in the estiion.

CONCLUSION

A convenient and rapid RP- HPLC method has beerldped for estimation of etoricoxib in
tablet dosage form. The assay provides a line@orese across a wide range of concentrations.
Low intra-day and interday % RSD coupled with ebar@lrecoveries. Hence, this method can be
easily and conveniently adopted for routine analysi etoricoxib in pure form and its dosage
forms and can also be used for dissolution or ainsifudies.
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