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ABSTRACT

An important and simple kinetic spectrophotometric method has been
devel oped for the determination of rabeprazol ein pharmaceutical formula
tions. Alkaline potassium permanganate is used in this method for oxida-
tion of rabeprazol e at room temperature. Theincreasein the absorbance at
610nm owing to the formation of MnO,* was measured spectrophoto-
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metrically. Calibration curve procedure was adopted for the assay of the
drug. The calibration curve waslinear over the concentration ranges of 5-

55ug mi-t, with the corresponding calibration equations:

Rate = - 4x107 + 8.84x102C
© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Rabeprazole, 2-[[[4-(3-methoxypropoxy)-3-me-
thyl-2-pyridinyl]-methyl]sulfinyl]-1H-benzimidazole, is
anewly deve oped benzimidazole proton-pump inhibi-
tor, which suppress gastric acid secretion by specific
inhibition of the H+/K +-ATPaseenzyme system at the
secretary surface of the gastric parietal celll¥.
Rabeprazoleisused for the treatment of acid-peptic
diseases, such asduodenal, gastric and oesophageal
ulceration@. Literaturesurvey reved schromatographic
methods for determination of RAB in tablet dosage
formg34 aswell as spectrophotometric methods for
rabeprazol e determination in combination with other
drugs®8. Stability indicating!” and biocanalytical chro-
matographic methods®*! for quantification of
rabeprazole are also reported. Also high-performance
liquid chromatography-ultraviolet (HPLC-UV) method
with column switching between sampl e pre-treatment

column and analytical column wasdeveloped for the
quantitation of rabeprazolein human plasma; onaBio-
SampleAnaysissystem hasbeenreported™. Thedrug
iseffectively useful in the trestment of duodenal ul cer,
gastric ulcer, reflux oesophagitis and helicobactor py-
lori infection. In additiontoitsefficacy in healing or
mai ntenancetreatment, it may provideamoreeffective
systemrelief than other comparative agents. Thereis
largenumber of branded productsof rabeprazoleavail-
ableinthe market. Owingto such animportance of the
drug, asensitive, smpleand fast method for its deter-
mination isurgently needed.

Presently thereis no kinetic spectrophotometric
method avail ablefor the determination of thecited drug
intheliterature. The advantagesintheapplication of a
kinetic method areto be expected, such as selectivity
dueto the measurement of the evolution of the absor-
bancewiththereactiontime. Inthispaper, akinetically
based spectrophotometric method is proposed for the
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determination of rabeprazolein bulk and capsules by
measuring the changein the absorbanceat 610nmand
530nm, whereby the oxidation of thedrugwith alkdine
KMnO, at 25+1°C is followed.

EXPERIMENTAL

Apparatus

A JASCO-505 UV/VIS. Spectrophotometer, Ja-
pan with matched quartz cellswere used to measure
the absorption spectra.

Reagents

All reagents used were of analytical grade from
LobaChemicals. The potassium permanganate solu-
tion, (6.0x10°M) should befreshly prepared and its
goparent purity wasassayedtitrimetricaly (Voge 2002).
Sodium hydroxide solution (1.0M) was prepared in
digtilled water.

Test solution

Therabeprazolesolution (0.1% w/v) was prepared
by dissolving 100mg of thereagent in 0.5ml of 0.10M
NaOH and then diluting to 100ml with distilled water.
Therabeprazole solution wasfreshly prepared and used
within5hours.

Marketed products

Thecommercia pharmaceutica preparations of
rabeprazole, i.e., RABEKIND (Mankind Ltd., New
Delhi, India), ROLES (Ranbaxy Laboratories
Ltd.Rexcel, India), RBZ(Glenmark Pharmaceuticals
Ltd., Mumbai, India) and PRORAB(Wockhardt Ltd.,
Mumbai, India) were purchased from a local
pharmacist.

Recommended procedure

0.1% rabeprazole solution was prepared and
pipetted into aseriesof 10ml volumetricflaksto obtain
find concentrationsin the range 5-150ug ml-. Subse-
quently, 1.5ml of 1M NaOH was added followed by
2.0ml of 6.0x10°M potassium permanganatesolution
and thendiluted to volumewith distilled water. Thecon-
tentsof theflask weremixed well andimmediatey trans-
ferred to the spectrophotometric cell. The absorance
at 605nm was recorded at 25+1°C as a function of
timeagainst prepared reagent blank. Theinitial rate of
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formation ofMnQO,* at the different concentrations of
rabeprazol e was eval uated from the slope of thetan-
gent tothe absorbance-timecurve. Thecdlibration curve
wascongructed by plottinginitia rateof reectionagainst
thefinal concentration of rabeprazolein ugml=. The
amount of rabeprazolein unknown sampleswascalcu-
lated either fromthecalibration curveof the correspond-
Ing regress on equiation.

RESULTSAND DISCUSSION

The absorption spectrum of rabeprazole solutionin
distilledwater showstwo absorption bands, peaking at
205 and 292nm (Figure 1 curveA) whilethat of potas-
sum permanganatesolutionindkainemedium exhibits
and absorption band pesking a 535 nm (Figure 1 curve
B). Thecourse of thereaction commenceson addition
of agueous akaline potasium permanganate to the
rabeprazole solution resulting in theformation of anew
band peaking at 605nm (Figure 1 curve C). Thisband
isattributed to theformation of manganateionsinthe
presence of thedrug. Thus, theintensity of thegreen
colored solution increased with time owing to thefor-
mation of MnO,2. MnO,>. Thisfact was used to de-
velop akinetically based spectrophotometric method
for thedetermination of rabeprazole. Theoptimum con-
ditionsaffecting theformation of manganateionswere
studied and maintai ned throughout the experiments.
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Figurel: Absor ption spectraof (A) 1.0ml of 2.707x10*M
rabeprazole in distilled water (B) 1.0ml of 4.50x103
MKMnO,+1.5ml of 1.0M NaOH solutionsin distilled wa-
ter and (C) 1.0 ml of 2.707x10°M rabeprazole+ 2.0ml of
6.00x10°MKMnO,+ 1.5ml of 1.0M NaOH solutionsin
ditilled water. Each set wasdiluted with digtilled water to
10 mlinavolumetricflask

Au Tudian Yourual



ACAIJ, 7(6) April 2008

Shitalkumar S.Patil et al.

387

2 —— 5
E ,') —m— 15
E 15
E B4 /./.x_x —a— 25)]
— | =
g8 1 .r‘l' —m— 25
a P —%— 45
= W l-

0.5 ii g — 51
u-ﬁi—i
0

1IZI 1IE-

Time (min}
Figure2: Absorbanceof Rabeprazoleat different concen-
trationsin pg and timeinterval in minuteat 605nm

TABLE 1. Initial rateof reaction (formation of MnO ?) at
different concentrationsof rabepr azole

Conc  Logconc Initial ratein Initial rate log V

mol /lit.  moal /lit.  pg/ml/min__in mol/l/s

1.31E-05 -4.88244 0.0021  9.176E-05 -4.03735
3.93E-05 -4.40532 0.055 0.0024032 -2.6192
6.55E-05 -4.18347 0.1088 0.004754 -2.32294
9.18E-05 -4.03735 0.1611  0.0070393 -2.15247
0.000118 -3.9282 0.2141  0.0093551 -2.02895
0.000144 -3.84105 0.2671 0.011671 -1.93289

TABLE 2: Intraday and inter day assays test of theprecison
of proposed method

Amount in pg ml™

Period of

Recovery Standard

analysis Atr;?;?t Esnrggted * % error

Intra day 20 19.99+0.03918  98.51 0.01752
anayss 50 50+0.05314 99.81 0.02377
Inter day 20 20.02+£0.05224  101.2 0.02336
analysis 50 50+ 0.02951 99.97 0.0132

TABLE 3: Resultsof analysisof commer cial formulations
Label claim Estimated + SD Recovery

Drug in mg/tablet in mg/tablet %
Rabekind 20 19.99+ 0.04222 99.9
Prorab 20 20.01+ 0.03701 100.1
Roles 20 20+ 0.08178 100.03
RBZ 20 20+ 0.07922 100.19

1.2x10°M KMnO, and 0.15M NaOH inthefina so-
|ution proved to be sufficient for thedeterminations. In
thismethod, under the optimized experimenta condi-
tions, thedetermination of rabeprazolewascarried out
inan excess of potassium permanganate and sodium
hydroxidewith respect to theinitial concentration of
rabeprazole. Asaresult, pseudo zero order reaction
conditionswere obtained with respect to their concen-
trations.

Therefore, onthebasisof thekineticinvestigation,
thekinetic equation for the oxidation of rabeprazole by
KMnO4inakdinemediumiswrittenas:

—= Fyll Paper
Rate=k[C] TKMnO,]"[NaOH]* 1)

For [KMnO,]>1.20x10°M and [NaOH] > 0.15M
equation (1) reducesto:

Rate=k¥[C]" 2

where ky isthe pseudo-order rate constant, ¢ isthe concentra-
tion of rabeprazole and n is the order of the reaction with
respect to rabeprazole of reaction. The logarithmic form of

Equation (2) may bewritten as:
Log (rate) =logk¥+nlog C (3
Theinitial ratesof reaction wereevauated at dif-
ferent concentrations of rabeprazole by measuringthe
slopes of the initial tangent to the absorbance (at
610nm)- time curvesduring thefirst 10 min of thereac-
tion (Figure 2). Thevalues of theresultsare summa-
rizedinTABLE 1. Thecurveof log (rate) versuslog c
gavethefollowing linear equation:

Log (rate) =2.8451+1.23861og C 4

with acorrelation coefficient (r) of 0.9998. Thevaue
of ninthe equation confirmed that thereaction isfirst
order with respect to rabeprazol e with a constant of
700s™.

The calibration curvewas prepared by plotting the
initid rateversusthe concentration of rabeprazoleand
wasfound to belinear over the concentration range of
5-45ug ml~'. Theregresson anaysisof thecalibration
datayie ded thefoll owing regression Equation:

Rate = - 4x107+8.84x102 C

(N =6, 95% confidenceinterva for difference: -
0.009854 to -0.001846) with acoefficient of correla-
tion, r = 0.9998. The variance was calculated*¥ by
statistical trestment of the calibration dataat six con-
centrationlevel sand found to be 9.688x 10ugml-" The
low valueof variance speaksfor the negligible scatter-
ing of the experimental data pointsaround theregres-
sonline

The accuracy and precision of the proposed pro-
cedure was established by measuring the content of
rabeprazol eat two different concentration level swithin
oneday and onfive consecutivedaysshownin TABLE
2. Theintraday and inter day assayswere performed
by performing fiveindependent analyses at the 10.0
and 25.0 pg ml™' concentration.

Resultsof analysisof commercial formulationare
reported in TABLE 3. Low standard deviation values
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of determinationindicatereproducibility of themethod.
Recovery studieswere carried out by the addition of
standard drug solution of equa quantity to preanayzed
and exhausted tabl et sampl e solution at two different

concentrationswithin thelinearity of drug.
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