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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 Asenapine 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 C,g Column 250 X 4.6 mm (particle size of 5u) and constant flow pump. Rheodyne injector with 20ul
loop with a mobile phase composed pure methanol at flow rate 1.0 ml/min. The detection was monitored at 270nm.
The calibration curve for Tamsulosin was linear from 2-10mg/ml. The interday and intraday precision was found to
be within limits. The proposed method has adequate sensitivity, reproducibility and specificity for the determination
of Asenapine in bulk and its tablet dosage forms. LOD and LOQ for Asenapine were found to be 0.4329 and
0.1311.Accuracy (recoveries. 98.07-101.28%) and reproducibility were found to satisfactory.
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INTRODUCTION

Asenapine (Org 5222, ASP) is a novel di benzoxgpinole [Trans - 5 - chloro -2, 3, 3a, 12b — tdtga@lro — 2 —
methyl - 1H - dibenz (2, 3:6, 7) oxepino - (4, § pyrrole (Z) - 2 - butenedioate (1:1)] (Figure With unique
receptor pharmacology and is available as a faswtling tablet for sublingual administration. lashpotent
dopaminergic (D1-D4), serotonergic (5 - #AT5 -HT,c, 5- HT; and 5 - HT), adrenergic ; and ay) and
histaminergic (H) activity, but it lacks significant anti muscagnactivity [1]. ASP is an atypical antipsychotic
approved in the USA in adults for the treatmensdifizophrenia and for the acute treatment, as niogr@py or
adjunctive therapy to lithium or valproate, ofmanicmixed episodes associated with bipolar | dispf@]. ASP is
indicated in the European Union for the treatmdnnoderate to severe manic episodes associatedbipttar |
disorder in adults [3] (European Medicines Agen8¢@. In short - term trials, ASP has demonstratgokriority
over placebo in the treatment of schizophreni&d]4nd acute manic episodes associated with bipaleorder [6,
8]. The proposed metabolism of ASP and the exargirofiles were recently published [9].

Literature survey revealed that asenapine and thetabolites were estimated in human plasma by ISCAvthod
[10]. Literature survey revealed that no method bhasn reported for the estimation of ASP in phaeutical
dosage form. Forced degradation studies are immpomsy to know the possible route of degradation of
pharmaceutical drug. HPLC is the preferred methmdtlie analysis of stability samples compared to &hd
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HPTLC method. As per ICH guideline,stability indiog method should be applicable in stress condiititke acid
base hydrolysis, oxidative stress study, dry hegratation and photo degradation study. In presteity attempt
has been made for the development of stabilitycattitig liquid chromatographic method for the quasgtion of
ASE in pharmaceutical dosage form [11-15].

Chromatographic conditions

Chromatographic separation was performed on Shim&tR2LC, 10-At detector with Hypersil ODS;Column
250 X 4.6 mm (particle size ofp and constant flow pump. Rheodyne injector withuPop. The mobile phase
methanol was delivered at flow rate 1.0 ml/min. Tingbile phase was filtered through a 0.45 yu menwfidter and
sonicated for 15min. Analysis was performed at ambtemperature. Optimized chromatographic condfitiare
listed inTable -1.

EXPERIMENTAL SECTION
T.D.Water (Triple distilled water), Methanol HPLCagle Methanol, Asenapine.

PREPARATION OF STANDARD DRUG:

Stock solutions of the drug (pure) dissolving 10 mig Asenapine in 100ml of Methanol (HPLC Grade,
MERCK).Daily working standard solutions of Asenapiwere prepared between the range of 2-10mg/ml with
appropriate mobile phase.

METHOD VALIDATION

Once the HPLC method development was over, the odetas validated in terms of parameters like, gieni
accuracy, linearity and range, LOD, LOQ, recovdndies, system suitability parameters etc. Fothalparameters
percentage relative standard deviation values wateulated. The proposed HPLC method was validateger
ICH guidelines.

Linearity and Range

The linearity of measurement was evaluated by airadydifferent concentrations of the standard smhst of the
Asenapine .The Beer lamberts concentration wasdfeoifbe between 2-10pg/ml. Calibration curve wasstrocted
by plotting average peak area against concentratohregression equation was computed. The resalts shown
in Fig: 2.The slope, intercept and correlation coefficieaities were found to be 6.845, 0.2095 and 0.991

Precision

Precision was evaluated by carrying out three inddpnt sample preparation of a single lot of foatiah. The
sample solution was prepared in the same mannelessribed in the sample preparation. Percentaggive!
standard deviation (% RSD) was found to be less #% for within a day and day to day variationsjclihproves
that method is precise. Results were showreible 2

Limit of Detection and Limit of Quantification

The limit of Detection (LOD) and limit of Quantifition (LOQ) of the developed method were determihgd
injecting progressively low concentrations of thanslard solutions using the developed RP-HPLC ntetiibe
LOD is the smallest concentration of the analyi tives a measurable response (signal to noigeafaB). The
LOD for Asenapine found to be 0.4329 The LOQ isghmllest concentration of the analyte, which girnesponse
that can be accurately quantified (signal to nos@® of 10). The LOQ was 0.1311 It was concludedt tthe
developed method is sensitive.

Recovery Studies

To determine the accuracy of proposed method regmteidies carried out by taking different amouotshulk
sample of Asenapine within the linearity range wisleen and added to the pre-analysed formulatioomRhat
percent recovery values were calculated. Resulte gigen below ifrable-3.

System suitability parameters

System suitability parameters can be defined ds tesensure that the method can generate redustsceptable
accuracy and precision. The requirements for systgtability are usually developed after methodedlepment and
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validation have been completed. The USP (2000pdsfparameters that can be used to determine sgsi&hility
prior to analysis.

The system suitability parameters like Theoretipldtes, Asymmetric factor(As)), Tailing factor (TLOD
(mcg/ml), LOQ (mcg/ml) were calculated and compasitti standard values to ascertain whether theqeeg RP-
HPLC method for the estimation of Asenapine in pieeutical formulations was validated or not. Tésuits are
recorded irTable-4.

RESULTS AND DISCUSSION

From the optical characteristics of the proposethotit was found that the drug obeys linearitygemvithin the
concentration of 2-10pug/ml. From the results sh@nactision it was found that the percent RSD is kasn 2%,
which indicates that the method has good reprodlitgib From the results shown in accuracy it wasd that the
percent recovery values of pure drug from the pralya@ed solutions of formulations were in betweeh03-
101.28%, which indicates that the method is aceurdthe system suitability parameters are withim ghecified
limits and which refers the commonly used excigesmd additives present in the pharmaceutical fations did
not interfere in the proposed method. The propaosethod was found to be simple, precise, accuraderaid for
determination of Asenapine from pure form. The itf@ophase is simple to prepare and economical.

Fig-1 Asenapine

COLH

TABLE-1. OPTIMIZED CHROMATOGRAPHIC CONDITIONS

Parameters Method
. Hypersil ODS C-18, 250 x 4.6 mm

Stationary phase (column) packed with 5 micron)
Mobile Phase Methanol
Flow rate (ml/min) 1.0
Run time (ninutes 07
Column temperature (°C) Ambient
Volume of injection loop (1) 20
Detection wavelength (nm) 270
Drug RT (min) 4.081

TABLE-2 INTRA — DAY AND INTER — DAY PRECISION OF AS ENAPINE STANDARD

. . Intra-day concentration measured | Inter-day concentration measured
Theoretical concentration
Drug i pg/ml pg/ml
H9 Mean (a) RSD % Mean (b) RSD %
2 13.283 1.31 13.134 1.1
Asenapine 6 38.342 0.88 38.120 141
P 10 67.296 0.89 67.364 0.94

TABLE -3 Accuracy data of the developed method

SNo | Concentration(mcg/ml) | Mean peak area S.D %RSD | %Recovery
1 2 13.199 | 0.231399 1.75 | 98.0%
2 4 25.475 | 0.312617 1.22 101.28
3 6 38.012 0.20294 0.53 99.62
4 8 53.875 | 0.341425 0.63 100.72
5 10 67.156 | 0.356724 0.53 99.39

S.D-Sandard Deviation, %RSD-Relative Sandard Deviation
*Each value is average of five determinations standard deviation
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Fig-2- Linearity of Asenapine [Concentration (mcg/nt) (X-axis) vs. Peak Area (Y-axis)]
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Fig-3 chromatogram
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TABLE-4
S.No Parameters Obtained Values
1. Theoretcal plates (N 296(
2. Asymmetric factor(As) 0.97
3. Tailing factor (T) 1.0
4. LOD (g/ml) 0.4329
5. LOQ (g/ml) 0.1311
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CONCLUSION

A convenient and rapid RP- HPLC method has beerldped for estimation of Asenapine in tablet dosage.

The assay provides a linear response across aramdge of concentrations. Low intra-day and intey-8fa RSD
coupled with excellent recoveries. Hence, this méttan be easily and conveniently adopted for neutinalysis of
Asenapine in pure form and its dosage forms anditssmbe used for dissolution or similar studies.
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