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The main aim of this work is to develop and validate two spectrophotometric methods for the quantitative
analysis of rabeprazole sodium in commercial dosage forms. Method A is based on the reaction of drug with 3-
methyl-2-benzothiazolinone hydrazone hydrochloride (MBTH) in the presence of ammonium cerium(IV) nitrate
in acetic acid medium at room temperature to form red-brown product which absorbs maximally at 470 nm.
Method B utilizes the reaction of rabeprazole sodium with 1-chloro-2,4-dinitrobenzene (CDNB) in dimethyl sul-
foxide (DMSO) at 45+1 °C to form yellow colored Meisenheimer complex. The colored complex has a character-
istic band peaking at 420 nm. Under the optimized reaction conditions, proposed methods are validated as per
ICH guidelines. Beer’s law is obeyed in the concentration ranges of 14—140 and 7.5—165 pg ml~' with linear re-
gression equations of 4=6.041x107*+1.07x1072C and A=1.020%X1073+5.0x107>C for methods A and B, re-
spectively. The limits of detection for methods A and B are 1.38 and 0.75 g ml™', respectively. Both methods
have been applied successfully for the estimation of rabeprazole sodium in commercial dosage forms. The results
are compared with the reference UV spectrophotometric method.
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Rabeprazole sodium is chemically known as 2-({[4-
(3-methoxy propoxy)-3-methyl-2-pyridinylJmethyl}sulfiyl)-
1H-benzimidazole sodium (C,¢H,,N;NaO,;S=381.4). Rabe-
prazole sodium represents the newest class of antisecretory
reagents that are well known for their proton pump (H*/
K"-ATPase) inhibitor activity, most profoundly diminishing
gastric acid secretion and thus, lowering the luminal concen-
tration of hydrogen ions. It has recently been demonstrated
that rabeprazole sodium is the only proton pump inhibitor
among tested (omeprazole, lansoprazole) that augments gas-
tric mucin content.” It has proven efficacy in healing, symp-
tom relief and prevention of relapse peptic ulcers and gastro-
oesophageal reflux disease. It is an important alternative to
H, antagonists and an additional treatment option to other
proton pump inhibitors in the management of acid related
disorders.

The drug is officially listed in Martindale The Extra Phar-
macopeia.”’ The assay of drug in bulk and formulations is not
cited in the United States Pharmacopeia or British Pharma-
copeia. In view of the great importance and wide use of
rabeprazole sodium, different analytical methods have been
reported for its determination which include high perform-
ance liquid chromatography (HPLC),>~® liquid chroma-
tography coupled with tandem mass spectrometry (LC-
MS/MS), capillary electrophoresis (CE),” derivative spec-
trometry,Y and UV-spectrophotometry.”!” These reported
methods such as HPLC, LC-MS/MS and CE are sensitive but
expensive due to high cost. The main problem associated
with these determinations is the laborious cleanup procedure
required prior to analysis of drug. The preparation of the
drug sample included liquid-liquid or solid-liquid extraction
to isolate and preconcentrate the drug samples. Spectropho-
tometry is attractive because of speed, and simplicity. Extrac-
tive spectrophotometric methods have been utilized for the
estimation of rabeprazole sodium in pharmaceutical formula-
tions based on chloroform extractable ion pair complexes
of the drug with bromothymol blue, bromocresol green,
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bromocresol purple, amido black and alizarin Red S in acidic
medium at 424, 430, 422, 636 and 437 nm, respectively.')

The aim of this study was to develop and validate two
spectrophotometric methods for the determination of
rabeprazole sodium in the presence of formulation excipi-
ents. Method A is based on the reaction of rabeprazole
sodium with MBTH in the presence of ammonium
cerium(IV) nitrate in acetic acid medium to form colored
species which absorbs maximally at 470 nm. Method B uti-
lizes the reaction of rabeprazole sodium with 1-chloro-2,4-
dinitrobenzene in DMSO to form yellow ¢ or Meisenheimer
complex peaking at 420 nm. The reaction conditions are opti-
mized and validated as per ICH guidelines.'?

Experimental

Apparatus Shimadzu (UV-1240, Shimadzu Corporation, Kyoto, Japan)
and Milton Roy Company (20D*, U.S.A.) spectrophotometers were used for
absorbance measurements.

Reagents and Materials All chemicals used were of analytical or phar-
maceutical grade. MBTH (s.d. fine-chem. Ltd., Mumbai, India) solution
(1.7X1073m) was freshly prepared in distilled water. Ammonium
cerium(IV) nitrate (Fluka Chemie AG) solution (2.0X10~*m) was prepared
in 3.5X 1072 M acetic acid (Merck, India). CDNB (Fluka Chemie AG) solu-
tion (5.59X107% M) was prepared in DMSO (Merck, India).

Rabeprazole sodium reference standard drug was supplied by Hetero
Drug Ltd., Hyderabad, India (Batch No.: RS0O250305). Tablet formulations
of rabeprazole sodium such as Rabicip-20 (Cipla, Mumbai, India), Rablet-20
(Lupin, Mumbai, India), Rapeed-20 (Alkem, Mumbai, India) were pur-
chased from local drug stores.

Test Solutions Rabeprazole sodium (1 mgml™") solution was prepared
in distilled water. Rabeprazole sodium (0.75 mgml™') solution was prepared
in DMSO.

Proposed Procedures for the Analysis of Rabeprazole Sodium.
Method A Aliquots (0.14—1.4ml) of standard rabeprazole sodium
(1mgml™") solution corresponding to 140—1400 ug were pipetted into a
series of 10ml volumetric flasks. To each flask, 1.7 ml of 2.0X10>M am-
monium cerium(IV) nitrate and 1.9ml of 1.71X1073 M MBTH were added
and diluted to volume with distilled water. The contents of the flask were
mixed well and kept for 10 min at room temperature (25*1 °C) to complete
the reaction. The absorbance of each solution was measured at 470 nm
against the reagent blank prepared simultaneously except drug within the
stability time period of 6h. The amount of the drug was calculated either
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from the calibration graph or the corresponding regression equation.

Method B Into a series of boiling test tubes, different volumes (0.05—
1.1ml) of standard rabeprazole sodium (0.75mgml™") solution corre-
sponding to 37.5—825 ug were pipetted. To each test tube, 2.5ml of
5.59%X107>M CDNB was added, mixed well and heated on water bath for
10min at 45%1°C. After cooling at room temperature, the contents of the
test tube were transferred to a 5ml volumetric flask and the volume was
completed with DMSO. The absorbance was measured at 420 nm against the
reagent blank treated similarly within the stability period of 24 h.

Procedure for the Analysis of Rabeprazole Sodium in Tablet Formula-
tions Five commercially available tablets of 20 mg strength of rabeprazole
sodium were taken in distilled water and DMSO separately and kept for
10 min for complete dispersion of the drug. The distilled water and DMSO
extracts were filtered through Whatmann No. 42 filter paper (Whatmann In-
ternational Limited, Kent, UK.) in 100ml volumetric flasks individually.
The left residues were washed well with 5X 10 ml portions of distilled water
or DMSO, as the case may be, for complete recovery of the drug and diluted
to volume with the corresponding solvent. The amount of drug in commer-
cial tablets was assayed following the proposed procedures.

Procedure for Reference Method Aliquots (0.1—2.0 ml) of standard
rabeprazole sodium (0.5mgml™!) corresponding to 50—1000 ug were
pipetted into a series of 10 ml volumetric flasks and diluting to volume with
distilled water. The absorbance was recorded against the solvent blank at
290 nm. The amount of the drug in a given sample can be estimated either
from the calibration graph or the corresponding regression equation.

Validation Protocol. Specificity The specificity of the proposed meth-
ods was ascertained by the analysis of placebo solution which was prepared
with the excipients such as mannitol, magnesium oxide, low substituted hy-
droxypropyl cellulose, magnesium stearate, hydroxypropyl methylcellulose
phthalate, diacetylated monoglycerides, talc, titanium dioxide, yellow iron
oxide and carnauba wax in their usual concentration.

Linearity For evaluation of linearity, the contents of rabeprazole
sodium was determined at nine concentration levels: 14, 15, 20, 30, 40, 60,
100, 120 and 140 ugml~" for method A and 7.5, 10.5, 12, 15, 75, 90, 125,
150 and 165 ugml™! for method B. Each concentration was independently
analyzed for five times. The instrumental absorbance against each concen-
tration of rabeprazole sodium was plotted and the linear regression equation
was evaluated by statistical treatment of calibration data. The other regres-
sion characteristics were calculated using Origin Software. The limits of de-
tection and quantitation were calculated using the relations:

S
LOD=3.3><7° ey

and

S,
LOQ=10><7° )

where S, is the standard deviation of the calibration line and b is the slope.

Precision Three concentration levels of reference rabeprazole sodium
solution within the linearity range of methods A and B were selected: 14, 60
and 140 ugml™'. Five independent analyses at each concentration level were
performed within 1d (intra day precision). This analysis was repeated for
five consecutive days too (inter day precision).

Accuracy The accuracy of the methods was evaluated by the standard
addition technique. In this technique, 4.5 ml (or 3.0 ml) of 1 mgml~" of for-
mulated drug sample solution was spiked separately with 4.5 and 9.0 ml (or
3.0 and 6.0ml) of 1 mgml™! (or 0.75 mgml™!) reference rabeprazole sodium
in 100ml (or 50 ml) standard volumetric flask and diluted to the volume
with distilled water (or DMSO). Each level was repeated five times. The
nominal value was determined by the proposed procedures.

Ruggedness and Robustness For the evaluation of ruggedness of meth-
ods A and B, the contents of rabeprazole sodium (80 ug ml™') was analyzed
following the proposed procedures (A and B) using Spectronic 20D* and
Shimadzu UV 1240 spectrophotometers. The two results were compared in
terms of % recovery=RSD.

In the similar manner, proposed methods robustness was evaluated by an-
alyzing rabeprazole sodium (80 tig ml™") under the influence of small varia-
tions of experimental variables. The exactness of each operational parameter
was checked by varying one experimental parameter at a time keeping the
other parameters constant and the % recovery =RSD of drug was calculated.

Equivalence Testing For pharmaceutical analysis, a bias of *2.0% is
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acceptable'? and can be calculated statistically'® using the following quad-
ratic equation:

02(x? — S202 /m) + 6(— 25%,%,) + (x3 — S22 /my) =0 ®)

where x, and X, are mean values based on 7, and n, measurements, respec-
tively. S, is the pooled standard deviation and ¢, is the tabulated one-sided #-
value, with n,+n,—2 degrees of freedom at 95% confidence level.

Results and Discussion

Method A. Mechanism The literature citation revealed
that MBTH on oxidation with cerium(IV) in acidic medium
produces an active electrophilic intermediate'> which further
reacts with iminoheteroaromatic compounds such as indole,
carbazole, phenothiazine and benzimidazole resulting in the
formation of a colored azo cationic species.'®!” Benzimida-
zole is the iminoheteroaromatic compound which undergoes
electrophilic substitution in the benzene ring. The order of
substitution is 7>6>5>4.'" Rabeprazole sodium is a water
soluble proton pump inhibitor having benzimidazole as the
active group and hence undergoes similar electrophilic sub-
stitution at position 7 of the benzene ring with the elec-
trophilic intermediate of MBTH in acetic acid medium re-
sulting in the formation of azo cationic species, which ab-
sorbs maximally at 470 nm. The blank consisting of MBTH
and Ce(IV) in acidic medium absorbed at 350 nm. The ab-
sorption spectra are shown in Fig. 1.

Stoichiometry The combining ratio was evaluated by
limiting logarithmic method.'” The plot of log absorbance
vs. log [rabeprazole sodium] or [MBTH] or [Ce(IV)] gave
values of the slopes of 1, 1 and 0.98, respectively (Fig. 2).
Hence it is concluded that the reaction proceeds in the molar
ratio of 1:1: 1. The reaction sequence is shown in Chart 1.

Method B. Mechanism Polynitroaromatic and halo-
polynitroaromatic compounds interact with a variety of
Bronsted bases to give brightly colored species due to the ac-
tivating effect of a nitro group with nucleophilic displace-

Absorbance

200 250 300 350 400 450 500 550 600 650 700
Wavelength (nm)

Fig. 1. Absorption Spectra of (a) Rabeprazole Sodium (40.0 ugml™") in
Distilled Water, (b) Blank Solution: 3.4X107>M Ammonium Cerium(IV)
Nitrate and 2.57X10™*M MBTH in 5.95X1073M Acetic Acid, (c) Sample
Solution: Blank Solution+100.0 ttg ml~' Rabeprazole Sodium
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Fig. 2. Bent and French Stoichiometric Plots: (a) Rabeprazole Sodium, (b)
Ce(IV) and (c) MBTH
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Chart 1

ment of an ortho substituent, especially halogen. Therefore,
in general addition-elimination mechanism via an intermedi-
ate o, or Meisenheimer complex is accepted.”” Halogen may
be displaced by nitrogen bases (nucleophiles) such as imida-
zole, benzimidazole, 1,3,5-trimethyl pyrazole and 3,5-di-
methyl pyrazole*"; and piperidine.?” It was reported that
piperidine is a nitrogen base interacted with 1,3,5-trini-
trobenzene in DMSO to form colored species of 1,3,5-trini-
trophenyl piperidine. In this reaction, 2 mol of nitrogen base
were utilized with 1 mol of 1,3,5-trinitrobenzene. Rabepra-
zole sodium is a nitrogen base due to the presence of benz-
imidazole group which reacts with CDNB in DMSO at
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Fig. 3. Absorption Spectra of (a) 75.0 ugml~' Rabeprazole Sodium in

DMSO, (b) Blank Solution: 1.18X10~>M CDNB in DMSO, (c) Sample So-
lution: 2.37X 107 CDNB+ 150 ug ml~' Rabeprazole Sodium in DMSO

0.9

0.8 A

0.7 A

0.6

0.5

Absorbance

0.4 -

0.3

0.2

0.1 4

0.0 T T T T T T T
0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8

Mole ratio [CDNB] / [Rabeprazole sodium]

Fig. 4. Mole Ratio Plot for Stoichiometric Ratio (2: 1) between Rabepra-
zole Sodium and CDNB for Method B

45%1°C resulting in the formation of yellow o or Meisen-
heimer complex which absorbs maximally at 420 nm. The
blank consisting of CDNB in DMSO has a characteristic
band at 353 nm (Fig. 3).

Stoichiometry The stoichiometry was established by
mole ratio method. The results are shown in Fig. 4. It is ap-
parent from the figure that the combining molar ratio be-
tween rabeprazole sodium and 1-chloro 2,4-dinitro benzene
is 2: 1. This stoichiometric ratio is comparable with the pre-
vious results showed by 1,3,5-trinitrophenyl piperidine com-
plex. The reaction sequence is shown in Chart 2.

Optimization of Variables The optimization of vari-
ables for methods A and B was assessed by testing several
parameters such as temperature, heating time, solvents, con-
centrations of ammonium cerium(IV) nitrate, MBTH and
CDNB.
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Fig. 5. Effect of Time on the Absorbance of Color Reaction for (a)

Method A and (b) Method B

Method A. Effect of Reaction Time The influence of
the reaction time on the absorbance of the product was stud-
ied by taking 100 g ml~' of rabeprazole sodium with 1.7 ml
of 2X1072M ammonium cerium(IV) nitrate and 1.9ml of
1.7X107*m MBTH in 10 ml volumetric flask. It was found
that the maximum absorbance was achieved at 8 min of reac-
tion and remains constant up to 12 min (Fig. 5a). Therefore, a
time of 10 min at room temperature was selected as an opti-
mum reaction time.

Effect of the Concentration of Ammonium Cerium(IV)
Nitrate The influence of the concentration of ammonium
cerium(IV) nitrate on the absorbance of the colored product
was investigated at 100 ugml~' rabeprazole sodium with
1.5ml of 1.7X107*m MBTH in the range of 2.0X10™*—
4.0x1073M ammonium cerium(IV) nitrate. It was observed
that the maximum absorbance was attained with 3.0X 107> m
ammonium cerium(IV) nitrate (Fig. 6) and remained con-
stant up to 4.0X1073m. Therefore, 3.4X107>M ammonium
cerium(IV) nitrate was taken as the optimum concentration
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Fig. 7. Effect of the Molar Concentration of MBTH on the Absorbance of
Colored Complex (Method A)

for the determination process.

Effect of the Concentration of MBTH The effect of
the concentration of MBTH on the absorbance of the colored
product was studied at 100 ugml~' rabeprazole sodium with
3.4X107*M ammonium cerium(IV) nitrate in the range of
1.71X107°—3.25X10"*mM MBTH. The highest absorbance
was obtained with 1.88X10*M MBTH, beyond this further
increase in the concentration of MBTH up to 3.25X10 %M
resulted in no change in the absorbance (Fig. 7). Thus,
3.25X10"*m MBTH was adopted as an optimum concentra-
tion for the maximum absorbance in the determination pro-
cedure.

Method B. Effect of Temperature and Time The effect
of temperature on the reaction between rabeprazole sodium
(150 ugml™") and CDNB (2.84X107%m) was studied at 35,
40, 45 and 50 °C. It was observed that the equilibrium was
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attained at 18, 14, 8 and 8 min at temperature of 35, 40, 45
and 50°C, respectively. To speed up the determination
process and for the sake of good recovery results, optimum
temperature of 45°C was chosen for the estimation of
rabeprazole sodium. It was also observed that the absorbance
at 45°C was constant in the range of 8—I12min (Fig. 5b).
Therefore, the optimum time of heating for the maximum ab-
sorbance was chosen to be 10 min for determination proce-
dure.

Effect of the Concentration of CDNB The influence of
CDNB concentration on the absorbance of yellow colored
complex was studied at 150 ugml ™' rabeprazole sodium in
the concentration range of 1.18X107>—3.32X10"2m CDNB
at 45°C. It was found that the maximum absorbance was
obtained in the range of 2.37X1072—3.32x10">m CDNB
(Fig. 8). Therefore, the optimum concentration of 2.84X
107>m CDNB was recommended for determination proce-
dure.

Validation Protocol. Specificity The proposed spec-
trophotometric conditions were found to be specific and se-
lective in the presence of tablet excipients. It was observed
that common excipients present in tablet formulations did not
cause any significant interference.

Linearity The calibration curves were constructed by
plotting absorbance against concentration of rabeprazole
sodium for the proposed methods. Beer’s law was obeyed
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Fig. 8. Effect of the Molar Concentration of CDNB on the Absorbance of

Yellow Colored Complex (Method B)
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over the concentration ranges 14—140 ugml™' and 7.5—
165 ugml™' with molar absorptivity of 4.104X10*1mol !
cm™ ! and 2.069%X10°1mol™!em™! for methods A and B, re-
spectively. The calibration data were fitted to the equation,
A=a+bC, where 4 is the absorbance at relevant 4_,; C is
the concentration in tgml™'; b is the slope and a is the inter-
cept of calibration. The regression parameters are summa-
rized in Table 1. The high values of correlation coefficients
(0.9999) for both methods indicated excellent linearity. In
order to verify that the proposed methods are free from pro-
cedural error, the experimental intercept of the calibration
lines were tested for significance of the deviation from the
theoretical intercept as zero. For this justification, the values
of t-calculated from the relation, t=a/S, were found to be
0.246 and 1.596 for methods A and B, respectively, which
did not exceed the theoretical #-value (2.365) at 95% confi-
dence level. This indicated that the intercepts for methods A
and B are not significantly different from zero.

Precision The intra day precision was evaluated by de-
termining rabeprazole sodium at three concentration levels
for five times within the same day (Table 2). As can be seen
from Table 2 that the percent relative error and relative stan-
dard deviation (%) were in the ranges of 0.01—0.57; 0.04—
0.47 and 0.04—0.14; 0.05—0.36 for methods A and B, re-
spectively. Also, the inter day precision was evaluated over a
period of 5d and the percent relative error and relative stan-
dard deviation (%) were found to be 0.01—0.43; 0.07—0.56
and 0.05—0.27; 0.06—0.43 for methods A and B, respec-
tively.

Accuracy The accuracy of the proposed methods A and
B was ascertained by recovery studies using standard addi-
tion method. The results are summarized in Table 3. The
mean recoveries and RSD for methods A and B were in the
ranges 99.99+0.08—100.13£0.17% and 100.01%=0.04—
100.05£0.11%, respectively which can be considered to be
very satisfactory.

Ruggedness and Robustness The ruggedness of meth-
ods A and B was evaluated by assaying the contents of
rabeprazole sodium in tablet formulation using Spectronic
20D" and Shimadzu UV 1240 spectrophotometers. The per-
cent recoveries*=RSD resulted from Spectronic 20D™ spec-
trophotometer (100.02%0.06 and 100.05%=0.09 for methods
A and B, respectively) and Shimadzu UV 1240 (100.05*
0.06 and 100.04=0.06 for methods A and B, respectively)
were compared. The results agreed well within the accept-
able limits with permissible bias.

The robustness of the methods A and B relative to each
operational parameter was challenged. The operational pa-

Table 1. Summary of Validation Data for the Determination of Rabeprazole Sodium
Parameters Method A Method B Reference method
Wavelength (nm) 475 420 290
Beer’s law limit (ugml™") 14—140 7.5—165 5.0—100
Molar absorptivity (Imol ' cm™") 4.104%10° 2.069%10° 4.551x10°
Linear regression equation A=6.041X10"%+1.07X107%C A=1.020X10734+5.0X1073C A=8.707X10"*+1.2X1072C
*1S, 6.828%107° 1.774x1073 3.026X1073
1S, 9.065x107° 1.886x107° 4.991x107°
Correlation coefficient (7) 0.9999 0.9999 0.9999
Variance (S,?) of calibration line 1.989X107° 1.513x107° 2.890x107°
Detection limit (ugml™") 1.378 0.750 0.471
Quantitation limit (ug ml™") 4.176 2.273 1.426
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Table 2. Summary of Precision Results of the Proposed Methods
Concentration (ugml™") ., 5
Proposed methods RE/D : R'O]/E' ) SAE? CL?
Taken Found+S.D. (%) (%)
Method A
Intra day assay 14.0 14.08+0.07 0.47 0.57 0.03 0.08
60.0 60.080.08 0.13 0.13 0.04 0.07
140.0 139.98%0.05 0.04 0.01 0.02 0.01
Inter day assay 14.0 14.06+0.08 0.56 0.43 0.04 0.10
60.0 60.00=0.08 0.14 0.02 0.04 0.10
140.0 140.010.09 0.07 0.01 0.04 0.12
Method B
Intra day assay 14.0 14.02+0.05 0.36 0.14 0.02 0.06
60.0 59.95+0.08 0.13 0.08 0.04 0.10
140.0 140.060.07 0.05 0.04 0.03 0.09
Inter day assay 14.0 13.96+0.06 0.43 0.27 0.03 0.07
60.0 60.060.09 0.15 0.10 0.04 0.11
140.0 139.93+0.08 0.06 0.05 0.04 0.10

a) Mean for five independent analyses.
and four degrees of freedom (¢=2.776).

b) R.E. and SAE indicate relative error (%) and standard analytical error.

¢) C.L. is the confidence limit at 95% confidence level

Table 3. Summary of Accuracy Results of the Proposed Methods Evaluated by Standard Addition Technique
Amount (ugml™")
Formulations Found+S.D.”) Recovery=RSD? SAE C.L.
Taken Added

Method A
Rabicip-20 (Cipla) 45 45 90.12+0.13 100.13*0.15 0.06 0.16
45 90 135.06=0.11 100.04=0.08 0.05 0.14
Rablet-20 (Lupin) 45 45 90.10+0.15 100.11%0.17 0.07 0.19
45 90 135.05*0.12 100.040.09 0.05 0.15
Rapeed-20 (Alkem) 45 45 89.99+0.14 99.99+0.14 0.06 0.17
45 90 134.99+0.12 99.990.09 0.05 0.15

Method B
Rabicip-20 (Cipla) 45 45 90.05+0.09 100.04+0.10 0.04 0.11
45 90 135.04+0.07 100.03*0.05 0.03 0.08
Rablet-20 (Lupin) 45 45 90.04+0.09 100.05%0.10 0.09 0.25
45 90 135.05%0.06 100.030.04 0.03 0.07
Rapeed-20 (Alkem) 45 45 90.02+0.10 100.03+0.11 0.04 0.12
45 90 135.01%0.06 100.01%0.05 0.03 0.08

a) Mean for five independent analyses.

rameters investigated were as follows:

Method A

* room temperature, 25*=1°C

* reaction time, 102 min

* volume of 1.7X1073m MBTH, 1.5+0.4ml

+ volume of 2.0X1072M ammonium cerium(IV) nitrate,

1.7£0.3ml

Method B

* heating temperature, 45+=1°C

* reaction time, 102 min

* volume of 5.59X107*m CDNB, 2.4+0.4 ml
The robustness of the proposed methods was assessed
by analyzing active drug content in Rabicip-20. The quality
control sample solution containing 80 ugml~' of the drug
was analyzed five times using methods A and B. The per-
cent recoveriest=RSD for methods A (100.02%+0.09) and B
(100.05*0.08) were found to be appreciable, thus indicated
that the proposed methods are robust.

Equivalence Testing The proposed methods have been
successfully applied to the analysis of rabeprazole sodium in
commercial dosage forms. The results obtained (Methods A

and B) were compared with those of reference method in
terms of mean recovery, RSD, 8, 6., t- and F-values (Table
4). It is evident from Table 4 that the assay results showed
good agreement between proposed methods and the UV ref-
erence spectrophotometric method as #- and F-values were
less than the theoretical ones at 95% confidence level and 6,
and 6, were less than +2.0%. Therefore, it is concluded that
the proposed methods A and B are applicable for routine
quality control analysis of rabeprazole sodium in commercial
dosage forms with acceptable recovery results less than
+2.0%.

Conclusion

The proposed methods provide simple, accurate and repro-
ducible quantitative analysis for the assay of rabeprazole
sodium in commercial dosage forms. Both methods are spe-
cific and selective. In addition, the proposed methods have
high molar absorptivity (4.1X10*Imol 'cm™! for method A
and 2.07X10*Imol ' cm ™! for method B) with broad linear
dynamic range (14—140 ugml™' for method A and 7.5—
165 ugml~! for method B) and high tolerance limit for ex-
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Table 4. Summary of Comparison Results of the Proposed Methods with the Reference Method at 95% Confidence Level

Method A Method B Reference method
Formulations Recovery RSD? F 0 0.9 Recovery RSD? F 0 0.9 Recovery RSD?
(%) (%) ’ b (%) (%) ’ b (%) (%)

Rabicip-20 100.04 0.06 t=0.05 6,=0.987 100.04 0.07 t=0.05 6,=0.990 100.06 0.068
(Cipla) F=1.16 0,=1.012 F=1.15 0,=1.010

Rablet-20 100.02 0.10 t=0.25 6,=0.992 100.05 0.09 t=0.13 6,=0.989 99.99 0.087
(Lupin) F=1.13 0,=1.009 F=1.01 0,=1.012

Rapeed-20 100.05 0.06 t=0.10 6,=0.988 100.04 0.06 t=0.05 6,=0.987 100.06 0.069
(Alkem) F=1.16 0,=1.013 F=1.16 0,=1.012

a) Mean for five independent analyses. b) Theoretical #-value (v=8) and F-value (v=4,4) at 95% confidence level are 2.306 and 6.39, respectively. c¢) 6, =0.98 and

6,=1.02 are acceptable bias, based on recovery experiments and are within +2%.

cipients found in dosage forms. The molar absorptivity for
method A is two times more than that for method B and
hence method A is considered to be more superior to method
B. Therefore the proposed methods are recommended for the
routine quality control analysis of rabeprazole sodium in
commercial dosage forms.

Acknowledgements The authors wish to express their gratitude to Het-
ero Drug Ltd., Hyderabad, India for the sample of reference standard of
rabeprazole sodium.

References

1) Jaworski T., Sarosiek I., Sostarich S., Roeser K., Connor M., Brotze S.,

Waller G., Sarosiek J., Dig. Dis. Sci., 50, 357—365 (2005).

2) “Martindale The Extra Pharmacopoeia,” 34th ed., Royal Pharmaceuti-
cal Society, London, 2005, p. 1285.
Padmanabha Y., Jayachandra R. P, Prasad R. K. V. S., Prabhakar G.,
Asian J. Chem., 17, 1025—1030 (2005).
Garcia C. V,, Paim C. S., Steppe M., J AOAC Int., 87, 842—846
(2004).
Miura M., Tada H., Satoh S., Habuchi T., Suzuki T., J. Pharm. Biomed.
Anal., 41, 565—570 (2006).
Huang J., Xu Y., Gao S., Rui L., Guo Q., Rapid Commun. Mass Spec-
trom., 19, 2321—2324 (2005).
Garcia C. V, Sippel J., Sfair L. L., Garcia S. S., Joblonski A., Steppe
M., Schapoval E. E. S., J. AOAC Int., 88, 1081—1085 (2005).
Garcia C. V, Sippel J., Steppe M., Schapoval E. E. S., Anal. Lett., 39,
341—348 (2006).
Pattanayak P, Sharma R., Chaturvedi S. C., Anal. Lett., 40, 2288—

3)
4)
5)
6)
7
8)

9)

2294 (2007).

10) El-Gindy A., El-Yazby F., Maher M. M., J. Pharm. Biomed. Anal., 31,
229242 (2003).

11) Valentina P, Ilango K., Lakshmi K. S., Bhanudepika K., Murugan D.,
Ikram S. A. S., Satyanarayana I. V. V,, Int. J. Chem. Sci., 3, 237—240
(2005).

12) International Conference on Harmonisation, Fed. Regist., 60, 11260
(1995).

13) Canada Health Protection Branch, “Drugs Directorate Guidelines, Ac-
ceptable Methods,” Ministry of National Health and Welfare, Draft,
Ottawa, Canada, 1992.

14) Hartmann C., Smeyers-Verbeke J., Pinninckx W., Heyden Y. V., Van-
keerberghen P, Massart D. L., Anal. Chem., 67, 4491—4499 (1995).

15) Revansiddappa H. D., Manju B., Manju P. G., Ramappa P. G., 4nal.
Sci., 15, 661—664 (1999).

16) Sawicki E., Stanley T. W., Hauser T. R., Elbert W., Noe J. L., 4Anal.
Chem., 33, 722—725 (1961).

17) Sastry C. S. P, Naidu P. Y., Murty S. S. N., Talanta, 44, 1211—1217
(1997).

18) Grimmett M. R., “Comprehensive Organic Chemistry: The Synthesis
and Reactions of Organic Compounds,” Vol. 4, ed. by Sammes P. G.,
Pergamon Press, UK., 1979, p. 371.

19) Bent H. E., French C. L., J. Am. Chem. Soc., 63, 568—572 (1941).

20) Coombes R. G., “Comprehensive Organic Chemistry: The Synthesis
and Reactions of Organic Compounds,” Vol. 2, ed. by Sutherland I. O.,
Pergamon Press, UK., 1979, p. 352.

21) Sheinker V. N., Chernyshev V. A., Garnovskii A. D., Osipov O. A., Zh.
Obshch. Khim., 47, 647—650 (1977).

22) Strauss M. J., Chem. Rev., 70, 667—712 (1970).



