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ABSTRACT

A stability- indicating ultra Performance liquid mdmatography (UPLC) method has been developed ahdiated
for the simultaneous determination of Aspirin argbBeprozole Magnesium in pharmaceutical preparatidin
Agilent Zorbax XDB column (50X4.6mm i.d., 1.8umtipker size) was used. The mobile phase consisteal of
mixture of 0.2% ortho Phosphoric Acid, methanol awbtonitrile in simple gradient elution Ultravidl¢UV)
detection was performed at 210 nm. Total run tirag & min; these two drugs were eluted at the rteniimes of
2.4 and 2.8 min for Esomeprozole Magnesium andriispéspectively. The method was validated in teohs
linearity, range, specificity, accuracy, and preecig limit of detection (LOD) and limit of quantiten (LOQ). The
linearity for both the drugs was found in the ramufe32.5-97.5:g mL'of Asp and 4-12g mL* for Eso. The %
recoveries of Aspirin and Esomeprozole Magnesiune figrind to be 99.41 and 101.11, respectively. Gty of
the procedure is verified by its application to tketed formulations that were subjected to accedstategradation
studies. The method distinctly separated the dngy degradation products even in actual samples. groducts
formed in marketed tablet dosage forms are sintdahose formed during stress studies.

Key words. Method development, Validation, Simultaneous, AspiEsomeprozole Magnesium and Stability-
indicating.

INTRODUCTION

Aspirin, 2-acetoxy benzoic acid is cyclo oxygenashibitor. It is used as an analgesic, antipyrefnti-
inflammatory and anti thrombic agent [Agpirin is official in IP [2], BF3] and USP [4].Esomeprozole (ESO), S-
isomer of omeprazole inhibits gastric acid secretimd is cost effective in the treatment of gastésophageal
reflux diseases. It is the first single opticalmsr proton pump inhibitor. It provides better acahtrol than current
racemic proton pump inhibitors and has a favourgith@rmacokinetic profile relative to omeprazole.idt
chemically bis(5-methoxy-2-[(S)-[(4-methoxy-3,5-dthyl-2-pyridinyl)methyl]sulfinyl]-1H- benzimidaze). The
empirical formula is (GH1gN30sS) 2 Mg x 3 H20, representing a molecular weigh?67.2 as a trihydrate and
713.1 on an anhydrous basis.

A literature survey revealed that high performaligpaid chromatographic methods for Aspirin [5-6]sgirin can be
estimation in pharmaceutical dosage forms withedifit combinations by high performance liquid chaitographic
methods [7, 8, and 9]. Spectrometric method fordégermination of aspirin in blood samples [1Bjmultaneous
estimation of aspirin with Atrovastatin calcium hiifferent techniques spectoflorimetry and HPTLC -[11
16].Esomeprozole magnesium can be estimated bsreiff combination by RP-HPLC [17-18].

But so far, no chromatographic method has beenrteghofor simultaneous determination of Aspirin and
Esomeprozole in combined dosage forms; hence d@ssential to development of chromatographic metiood
simultaneous estimation of two drugs in tablet folation. As UPLC methods were widely used for no@tanalysis
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of drugs because of its sensitivity and accuraoyjnsthe present work a new, simple, and specifit:UPLC
method was developed for simultaneous estimatiokspfrin and Esomeprozole in tablet dosage form.

Fig. 1: Chemical structuresof Aspirin and Esomeprozole Magnesium
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EXPERIMENTAL SECTION

Chemicals and Reagents

The Aspirin and Esomeprozole working standardsraceived as a gift samples from the Dr.Resldgboratories
Hyderabad. HPLC grade acetonitrile, analytical gratho phosphoric acids were purchased from M@vzkmbai,
India). Water was prepared by Millipore MilliQ Plusater purification system. Commercial pharmaceiltic
preparation of Axanum combined tablets were pumtidsom the market. The declared content of tabhes
Aspirin 81 mg and 20 mg Esomeprozole per tablet.

Instrumentation and Chromatographic Conditions

Analysis was performed with Waters Accquity UPLGCsteyn used consists of a binary solvent manager with
universal loop injector with injection capacity 20 Detector consisted of photodiode array deteWaters 2996.
Separation was carried out An Agilent Zorbax XDR €olumn, 50 mm x 4.6 mm i.d with 1.8 um particlesler
reverse phase partition chromatographic conditidriee equipment was controlled by a PC with Empokver-
software. The work was carried out in an air caodél room maintained at a temperature of 2&t2Zhe mobile
phase A was 0.2% ortho Phosphoric acid and adgterand methanol in the ratio (50:50 v/v) wassatvent B
used for mobile phase. The mobile phase preparédiagassed. The simple Gradient elution mode Mgifikese
pumped at 0.7 ml mih The eluants were monitored at 210 nm. The irpectiolume for samples and standards
were 2 pL. Acetonitrile and 0.1N Sodium hydroxidehe ratio, 50:50vy/v, respectively was used as diluent.

Sample Preparation

A commercial 10 tablet of Axanum (Asp 81 mg andr2§ Eso) was weighed,placed in a 100 ml volumetaiskf
and dissolved in a mixture of acetonitrile and Oskddium hydroxide solution (1:1).This solution vemicated for
15 min at 250C and then topped off to volume. Afieaking 5ml of the flask content were transfeiretb 20 ml
volumetric flask and diluted with acetonitrile afdLN sodium hydroxide solution (1:1). An aliquot snvéiltered
through a nylon membrane filter.

Standard preparation

The standard stock solution of Aspirin and Esomeplewere prepared by dissolving 50mg of each édnuDOml
of diluent from this solution, 10ml of solution veetaken and diluted to 50 ml with the same to geblation
containing 100pg/ml of each drug. From the stodiatems, further dilutions were prepared by dilgtirequired
volume of solution with diluent and their area waxted by injecting 20 pL into system. After thatcalibration
curve was drawn between concentration against tesjrective area for Aspirin and Esomeprozole seplgr From
the calibration curve, it was found that AspirirdedBsomeprozole had linearity range between 5 andgsdl.
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Assay of tablet Formulation

For analysis of the tablets dosage form, 20 tabletse weighed individually and their average weighas
determined. Then they were crushed to fine powderd,a powder equivalent to weight of 50mg of Aspwas
transferred into 100ml volumetric flask and disgalun diuent. The solution was vigorously for 15raimd filtered
through whatman no.41 filter paper, and the residae washed with diluent. Then volume was madeouhé
mark with diluent. The volume was made up to thekmeith diluent. From this solution 10 ml of soloti was
taken and diluted to 50 ml with same to get 100jkgfmAspirin and corresponding concentration of Esprozole.

The solution contained aspirin and Esomeprozothamproportion of 4:1.

From this solution 3.0ml of solution was transfdrie 10ml volumetric flask and diluted with sameotatain a final
concentration of 30ug/ml of aspirin and 7.530ugéEsomeprozole. The amounts of Aspirin and EsoomEge

per tablet were calculating by extrapolating thtugeof area from the calibration curve. Analysisqadure was
repeated six times with tablet formulation. Theutesf analysis of tablet formulation is reportedTiable 1.

RESULTSAND DISCUSSION

UPLC method development and Optimization

Column chemistry, solvent type, solvent strengthiime fraction of organic solvents in the mobilagé and pH of
buffer solution), detection wave length, and floater were varied to determine the Chromatographiditions

giving the best separation. The mobile phase cimmditwere optimized so that the solvent and exuotpielid not
interfere with the components. Other criteria sashtime required for analysis, appropriate rangeefoted peaks,
assay sensitivity, solvent noise, and use of theessolvent system for extraction of drug from folation matrices
during drug analysis were also considered.

After trying different columns, the final choice tife stationary phase that gave a satisfactoryu®o and run
time was the reverse phase column An Agilent Zo¥B8 column (50X4.6mm i.d., 1.8um particle size)s@ries
of agueous mobile phases containing buffer solutind different organic solvents are checked. That besults
were obtained by use of a mixture of methanol ardamitrile. The flow rate was determined by testime effect of
different flow on the peak area and resolutioripavfrate of 1.0ml/min found to be optimum. All expeents were
carried out at ambient temperature.

To determine the appropriate wave length for siamdbus determination of aspirin and Esomeprozdidisos of
these compounds in the diluent were scanned by a/ld\6pectrophotometer (Shimazu 1700) in the ra2@@-
400nm. From the overlaid UV spectra, suitable wkrggth considered for monitoring the drugs was 210n
Solutions of each substance in the mobile phase waso injected directly for UPLC analysis, and tesponses
(peak area) were recorded at 210nm. It was obseahard was no interference from the mobile phadease line
disturbance, and these two drugs absorbed welll@atrin. It was, therefore concluded that 210nm és rtiost
appropriate wavelength for analysis of both thegdrwith suitable sensitivity.

Under optimum chromatographic conditions, the réd@ntimes obtained for Aspirin and Esomeprozoleen2.85
and 2.45 min respectively (Fig.1). The resolutibeveen two curves were 6.3 the result of capdaittor, tailing
factor, and theoretical plate number are reporetable 2.

The value obtained for these properties shows tblesematographic conditions are appropriate foassjmon and
quantification of both compounds. The number otgdaN) is a measure of column efficiency, whiclws the
good separation efficiency of the column used.

Table 2. Result of assay of tablet formulation

Drug Lable claim (mg/tab] Amount found(mg/tab) Lallaim (%) SD COV (%) SE
Aspirin 81 79.93 99.57 0.2606 0.2604 0.1064
Esomeprozole 20 19.76 99.34 0.4210 0.4165 0.1697

Validation of the developed method
The method was validated for linearity, accuraggcjsion, repeatability, selectivity, and spectficstudy. All the
validation study was carried out by replicate itigat of the sample and standard solutions.

Linearity

The linearity was determined for two drugs, Aspaimd Esomeprozole, separately by plotting a caldtmmayraph of
peak area against their respective concentratisamPRthe calibration curve, it was clear that Aspiand
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Esomeprozole had linearity between 5 and 50ug/mkrer as Aspirin had a range between 5 and 30.Tlearli
regression equation for two drugs was

Aspirin : y=

Esomeprozole : y=

Where y is peak area and x is concentration.

Accuracy

Accuracy of the developed method was confirmed dingl a recovery study as per ICH norms at threfemdint
concentration levels (80%,100%and 120%) by rem@icatalysis(n=3). Standard drug solutions were addea

preanalyzed sample solution, and then percentagieugf content was calculated. The result of theusmy study
are reported in Table.3

Table 3. Results of recovery study

Amount added (pg/ml Mean recovery
Drug Amount taken(ug/ml] 809 100% 1206 80P6 100% 9420
Aspirin 8 6.4 8 9.6 99.26 101.1 99.5
Esomeprozole 4 3.2 4 4.8 10013 100.1  99.9

From the recovery study, it was clear that the wetis very accurate for quantitative estimationAspirin and
Esomeprozole in tablet dosage form because afittiistical results were within the acceptance eang

Precision and LOD and LOQ

Precision was determined by studying the reputshaind intermediate precision. Reputability resuttticate the
precision under the same operating conditions @avehort interval time and interassay precision. $tamdard
deviation, coefficient of variance, and standandrewere calculated for two drugs. The results rmentioned in
table 5.Intermediate precision was carried out bingl intra and inter day precision studies. In ititeaday study,
the concentrations of the two drugs were calculatedhe same day at an interval f 1 h. In the dagrstudy, the
concentrations of drug contents were calculatethoee different days, and the study express witténlaboratory
variation in different days. In both intra and &y precision studies for the methods. COV% valeie not more
than 2.0%, which indicates good intermediate preais

LOD and LOQ studies were carried out to evaluageditection and quantization limits of the methodétermine
the presence of any impurity by using following atjon.

LOD=3.3%/S
LOQ=1006/S
Whereo is the standard deviation and S is the slope@tthve.

The result is reported in Table4. The developedhoetwas precise for quantitative study becauseptheision
study was found statistically significant.

Selectivity and Specificity

To check the selectivity of the developed methadiytions of the three drugs were injected into slystem, and
three sharp peaks for Aspirin and Esomeprozole wbtained retention times of 2.85 and 2.45 min @espely in

reference to placebo solution. Specificity of thetihhod was assessed by comparing the chromatogrbtasexd
from standard drugs with the chromatogram obtaiftech tablet solution. Because the retention timetvod

standard drugs and the retention time of the twmslin sample solutions were the same, the mettasdspecific.
The developed method was specific and selective asterference of excipients was found.
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Fig. 2: A typical chromatograms obtained from Aspirin and Esomeprozole Magnesium tablets and from stressed samples
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Forced Degradation Studies

Forced degradation studies were performed on Aspind Esomeprozole combined tablets to prove tiglisy
indicating property of the method. The stress camas employed for degradation study of Aspirin and
Esomeprozole include acid hydrolysis (1 N HCI),éhgdrolysis (1 N NaOH), water hydrolysis and oxiola (3%
H,0,). For light studies, the monitoring period wasdeys whereas for heat, acid, base and water hygisdtywas
48 h. Oxidation was carried out for 24 h. Peaktguwf the principal peak in the chromatogram oéssed samples
of Aspirin and Esomeprozole tablets was checkétgyshoto diode array detector.

CONCLUSION

A new, reverse phase UPLC method has been develfmedimultaneous quantization of Aspirin and
Esomeprozole in tablet formulation. It has beenwshahat the developed method achieved accuracy,
reproducibility, reputability, linearity, precisipand selectivity, which prove the reliability dfet method. The run
time is relatively short, 6min, which enables rappantization of many samples in routine and qualiintrol
analysis of tablet formulation. The same solverduthroughout the analysis and no interferencengfexcipients
matrices was found. The result shows that the ndetioald find practical application as a quality tohtool for

the simultaneous estimation of two drugs from tleeimbined dosage form in a quality control labamato
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