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ABSTRACT

A simple, sensitive, accurate, precise and robugh tperformance thin layer chromatographic methadt f
simultaneous quantification of Levosulpiride andbBarazole in tablet dosage form has been devel@etl
validated. Chromatographic separation was carriatt on Merck precoated aluminium plates with silgal 60
F.s4 as the stationary phas@ptimized mobile phase used was ethyl acetate: anethammonia (8.5:1.5:0.2,
viviv). Detection wavelength was 287 nm in reflectéaabsorbance mode. The retardation factors (Rfeviound

to be 0.25 +0.02 for Levosulpiride and 0.54 + 0f@2 Rabeprazole. Linearity range was obtained leetww100 —
1000 ng band and 100 - 800 ng bafidconcentration of Levosulpiride and Rabeprazole eesipely. The tablet
dosage form analyzed was found to contain 99.0232 Pow/w of Levosulpiride and 101.46 + 0.32 %w/w of
Rabeprazole. The developed HPTLC method was vatidet per ICH Q2 (R1) guideline. The proposed nuktam

be applied for quality control testing of Levosulige and Rabeprazole in combined tablet dosage form

Keywords: Levosulpiride, Rabeprazole, HPTLC, Validation.

INTRODUCTION

Levosulpiride (LSP) is an atypical antipsychotidgmokinetic agent used in indications like depi@sspsychosis,
somatoform disorders, emesis and dyspepsia. kléextve b dopamine antagonists active at both presynaptic as
well as postsynaptic levels [1]. Chemically igisevo enantiomer of sulpiride; N - [[(2S) - 1 -gftyrrolidin-2-yl]
methyl] - 2 - methoxy - 5 — sulfamoylbenzamide3®,Rabeprazole (RBP) is a proton pump inhibitdre@ically it

is 2-({[4-(3-methoxypropoxy)-3-methyl-2 pyridyl] ntieyl} sulfinyl) - 1H- benzimidazole [4]. It decreas gastric
acid secretion by inhibiting H+/K+-ATPase enzymesteyn. It is indicated in duodenal ulcers and emsiv
ulcerative gastro esophageal reflux disease (GHERD)

Literature survey revealed that spectroscopic [@#HLC [10-17] and HPTLC [2] methods have been rigubfor
estimation of LSP and RBP either individual or a@mbination with other drugs. The present study uadéten is an
attempt to develop and validate a new, simpledrajpid an accurate method for simultaneous anadydiSP and
RBP by high performance thin layer chromatography.
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Figure 1. Chemical structures of (a) Levosulpirideand (b) Rabeprazole
EXPERIMENTAL SECTION

Solvents and chemicals:

Standard Levosulpiride and Rabeprazole were kigifted by Wanbury Ltd. Mumbai, and Lupin Ltd. Tatep
respectively. The formulation used in the study Wabekind Plus manufactured by Mankind Pharma &tail
purchased from local market. It contains 75 mg@fdsulpiride and 20 mg of Rabeprazole per tablgétchemicals
and reagents were of analytical grade and procficed Merck specialities Pvt. Ltd., Mumbai. Douldestilled
water was used in the research work. Precoated gjgl 60 b, aluminium HPTLC plates were purchased from E.
Merck, Darmstadt, Germany.

HPTLC Instrumentation and Chromatographic Conditions:

Dimension of the HPTLC plates and chromatograpbiwetbpment chamber used in the study was 20 cmeniO
Application of sample and standard drugs was aaroigt by using CAMAG (Muttenz, Switzerland) Linomeét
sample applicator with a 100 pL (CAMAG) syringe.€eTkpots applied were 6 mm wide and 5 mm apart.
Development was carried out in previously saturated trough glass chamber with 20 mL mobile ph&sel0

min at room temperature with solvent front of 80 nfdtates were dried in the current of air and densétric
scanning was performed in reflectance-absorbancdenad 287 nm using Camag TLC scanner |ll operated b
winCATS software version 1.4.4.

Preparation of standard solution for linearity

A standard stock solution of LSP and RBP was pegpaeparately by dissolving 10 mg of standard érut) mL
methanol and 1 mL of the resulting solution washfer diluted to 10 mL with methanol to get finahcentration of
100 pg/mL.

Preparation of standard solution for recovery study

Standard solution was prepared separately by disgpll0 mg of standard RBP and 20 mg of standarg IS
methanol in a 50 mL volumetric flask and finallyuied up to the mark with methanol. The final cartcation of
LSP and RBP in the solution was 400 and g0nL, respectively.

Preparation of sample solution for recovery of LSP

Average weight of twenty tablets was calculated tafdets were finely powdered. Powder equivaler2@ang of
LSP was weighed and transferred into 50 mL voluimdtask containing approximately 30 mL of methanol
Solution was sonicated for 15 min and diluted umark with methanol to obtain the final concentat#00ug/mL

of LSP. The solution was filtered through Whatmitterf paper no.41 and resulting solution was usedife study.
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Preparation of sample solution for recovery of RBP

Average weight of twenty tablets was calculated tafdiets were finely powdered. Powder equivalert@ang of
RBP was weighed and transferred into 50 mL voluimédtask containing approximately 30 mL of methanol
Solution was sonicated for 15 min and diluted umark with methanol to obtain the final concentat200ug/mL

of RBP. The solution was filtered through Whatmiteif paper no.41 and resulting solution was usedte study.

Method validation
The developed method was validated for linearange, precision, accuracy, specificity, LOD and L&er ICH
Q2 (R1) guidelines [18].

Linearity and range

Linearity was evaluated by applying different camtcations six times each to the HPTLC plate inrdrege of 100 -
1200 ng band for both LSP and RBP. Calibration curve of peadaarersus concentration was plotted and data was
subjected to statistical analysis such as residunalysis least square linear regression analygistl@ slope,
intercept and correlation coefficient for the cadition curve were estimated.

Sensitivity

Limit of detection (LOD) and limit of quantificatio(LOQ) were calculated to determine sensitivity8e&o/S and
1006/S, respectively, where is the standard deviation of the response (y-tefet) and S is the slope of the linearity
plot.

Specificity

In specificity studies, LSP and RBP standard sohgtiand the marketed sample solutions were applieed HPTLC
plate. The plate was developed in the mobile plaaskscanned as mentioned above. The peak purltg®fand
RBP was assessed by comparing the UV spectra g @rtupeak start, peak apex and peak end posidfchs band
i.e., r (start, middle) and r (middle, end).

Precision

Precision of the method was analyzed by intra ateriday variation studies. To study intra-day a@oin sets of
three different drug sample concentration of LSE BBP in triplicates (400, 600 and 800 ng bjnaere spotted
and analyzed on the same day. To study inter-dagigion study, triplicates of above mentioned ¢hdéferent
drug concentrations were analyzed on three suseedalys.

Accuracy
The accuracy of the method was evaluated by stdratidition method. Samples of LSP and RBP weresslpitith
80, 100 and 120 % of standard LSP and RBP.

Robustness

Robustness was studied by carrying out small, dedile changes in the analytical conditions. Theytioal
conditions varied were mobile phase combinatior®.(+ mL), amount of mobile phase (+ 5 %), time frband
application to chromatographic development and fimen chromatography to scanning (+ 10 min). Orediawas
varied at a time to study the variation. The robes$ of the proposed HPTLC method was studiedirsist at
concentration of 600 ng bahdor both LSP and RBP as it lies within the ranfiéirearity. The standard deviation
of peak areas and % relative standard deviatioR®®) were calculated for each variable factor.

Solution stability

Solution stability of LSP and RBP standard solwi¢200 ng barid) was studied at an interval of 6 hrs up to 48 h.
when stored at room temperature and estimated bypaong peak areas at each time interval agaieshly
prepared standard solution.

RESULTS AND DISCUSSION
Selection of detection wavelength:
After chromatographic development bands were schiméhe range of 200 to 400 nm and spectra weeela@in.

LSP and RBP showed considerable absorbance at @8dnad hence was selected for densitometric analysis
although its not an iso-absorptive poifftigure 2).
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Spectra comparison
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Figure 2. Overlain UV spectrum of Levosulpiride andRabeprazole

Optimization of HPTLC method

To obtain the desiredfRalue range (0.2 - 0.8) and minimum resolutiol &, different mobile phases containing
various ratios of toluene, dichloromethanéiexane, ethanol, methanol, water, ethyl acetaté agetone were tried.
Finally, the solvent system consisting of ethyltatee methanol: ammonia (8.5: 1.5: 0.2, v/v/v) satected as it
gave the best results. The optimum wavelength &edalion and quantitation used was 287 nm. Thedatian
factors (R) for LSP and RBP were found to be 0.25 + 0.02@#Bd + 0.02, respectively (Figure 3).
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Figure 3. Densitogram obtained from mixed standardolution of Levosulpiride and Rabeprazole scannedt 287 nm
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HPTLC method validation

Linearity and range

Result showed that standard drugs concentratiorpeall areas were found to be linear in the range06f- 1000
ng band for LSP and 100 - 800 ng bahébr RBP (Table 1).

Table 1: Linear regression data for the calibrationcurves (n = 6)

Parameters Levosulpiride  Rabeprazole
Linearity range? 100 - 1000 100 — 800
r2 0.9994 0.9993
Slope 3.181 8.627
Intercept 147.9 390.9
LOD? 32.29 29.71
LOQ?® 97.86 90.03
Sy.X 31.13 77.67

n - no of replicates’ Concentration in ng bantj r>- Square of correlation coefficient, LOD - Limitdstection, LOQ - Limit of quantitatioh;
Standard deviation of residuals from line.

The linearity of the calibration was tested bydesi analysis (a non-numerical test). The resigi@las shown in
(Figure 4) showed no tendency and slope was sigmifiy different from zero.
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Figure 4: Concentration versus residual plot of (ilLSP and (ii) RBP

Sensitivity
The LOD and LOQ for LSP were found to be 32.29 @A®6 ng band, respectively. The LOD and LOQ for RBP
were found to be 29.71 and 90.03 ng byndspectively.

Specificity

The peak purity for LSP and RBP was assessed bypaang UV spectrum acquired at the start (S), g and
end (E) of the peak obtained from the scanningaoidbthat is, r (S, M) = 0.998, 0.998 and r (M~H).999, 0.998,
respectively. Peak purity data showed that peatairudd for LSP and RBP were pure.

Precision

Both intra and inter-day precision studies showeRSD< 2, as recommended by ICH guidelines, indicatiogdy
precision (Table 2).
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Table 2: Intra and inter day precision (n = 3).

Concentration obtained  Precision obtained®

Drug Concentration taken Intraday Interday Intraday Inter day

400 396.89 395.12 0.89 1.33

Levosulpiride 600 598.69 596.38 1.05 1.43
800 782.25 779.41 0.82 1.13

400 400.78 399.93 0.54 1.28

Rabeprazole 600 584.20 588.51 0.52 1.05
800 758.15 748.58 0.79 141

3 Concentration in ng bantl® Precision as % RSD, RSD - Relative standard deviat

Accuracy

Recovery for LSP and RBP was found to be 99.230.48% w/w and 100.67 - 101.32 % w/w, respectively
indicating reliability of the proposed densitometrmethod for simultaneous estimation of LSP and Rifhe
marketed formulation used in the study (Table 3).

Table 3: Results of recovery studies (n=6)

Parameter LSP RBP
Amount Taken® 400 400 400 200 200 200
Amount Added® (%) 320 (80) 400 (100) 480 (120) 160 (80) 200 (100) @MW)
Amount Found? 716.40 803.85 873.24 363.44 402.69 445.79
% Recovery 99.50 100.48 99.23 100.96 100.67 101.32
SD 19.12 16.88 32.73 43.73 29.68 28.28
%RSD 0.79 0.62 1.12 1.24 0.77 0.67

n - No of replicates: Concentration in ng bantd SD - Standard deviation, RSD - Relative standdation.

Robustness studies
Robustness of the proposed densitometric methodeshthat peak areas of interest remained unaffdmyezinall
but deliberate changes of the operational paraméRSD < 2) indicating robustness of the metfiable 4).

Table 4: Robustness testingn = 6, 600 ng band)

Parameter Varied Peak Area+SD % RSD
Levosulpiride Rabeprazole  Levosulpiride Rabeprazole
Mobile phase (ethyal acetate) composition (+ 0.1 njL 2068.70 + 33.68 5617.75 + 45.67 1.62 0.81
Amount of mobile phase (+ 5 %) 2082.88 £21.89 5577.8 £91.09 1.05 1.63
Time from band application to chromatography (+ 10min)  2063.98 + 21.69 5627.66 + 85.11 1.05 151
Time from chromatography to scanning (+ 15 min) 2085.91 + 35.37 5714.28 + 55.69 1.69 0.97

n - No of replicates, SD - Standard deviation, R¥2lative standard deviation

Solution stability
Stability of standard solutions of LSP and RBP wassessed at room temperature for 48 h. The % RSD <
indicates that the solutions were stable for 481o@m temperature.

Analysis of marketed formulation
Developed densitometric method was applied to #lectked marketed formulation. Rabekind Plus wasdoto
contain 99.02 + 1.32 and 101.46 + 0.32 % w/w of ls8E RBP, respectively.

CONCLUSION

The developed method is new, simple and accurdte perameters authenticated with different stati$tstudies.
The method is less time consuming and can be usedimultaneous quantification of LSP and RBP iblga
dosage forms.
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