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Abstract:

The present work aimed to develop and validate spectrophotometric methods for simultaneous estimation of
rabeprazole sodium and aceclofenac in a pure and capsule dosage form. A simple, sensitive, spectrophotometric
method in UV region has been developed for the simultaneous estimation of Rabeprazole sodium and Aceclofenac in
bulk and semi dosage form (Capsule). Standard solution of Rabeprazole sodium shows maximum absorbance at 283
nm and Aceclofenac shows maximum absorbance at 276 nm. Beer’s Lamberts law is obeyed in concentration range
10-60 pg/ml for Rabeprazole with regression, slope and intercept of 0.991, 0.0918 and O respectively while for,
Beer’s Aceclofenac Lambert law is obeyed in concentration range 10-60 pg/ml with regression, slope and intercept
having 0.9984, 0.2069 and 0.0253 respectively. Method was validated for linearity, range, accuracy, precision,
recovery studies and interference study of mixture. All these parameters showed the adaptability of the method for
the quality control analysis of the drug in bulk and in combination formulations.
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INTRODUCTION:

Rabeprazole sodium, chemically known as 2-[4-(3-
methoxypropoxy)-3- methyl-2-pyridil]-
methyl]sulfinyl]-1H-benzimidazole, is an anti-
ulcerative drug. Rabeprazole sodium belongs to the
class of antisecretory compounds that neither exhibit
anticholinergic ~ nor  histamine H-2  receptor
antagonistic properties, but suppress gastric acid
secretion by inhibiting gastric H+ K+ ATPase at the
secretory surface of the gastric parietal cell. Second
drug Aceclofenac, chemically known as [({2-[(2,6-
dichlorophenyl) amino]phenyl} acetyl) oxy]acetic
acid, is a non-steroidal anti-inflammatory
drug(NSAID). It inhibits prostaglandin (PG)
synthesis by inhibiting cyclooxygenase enzyme.
Aceclofenac is official drugs in IP, BP, and USP
whereas rabeprazole sodium is not. Literature survey
reveals that UV spectrophotometric methods are
reported for determination of aceclofenac Bombale
et al. [1] and rabeprazole sodium individually in
different pharmaceutical dosage forms. There are also
various UV spectrophotometric methods available for
estimation of aceclofenac or rabeprazole in
combination with other drugs [2], but the UV
spectrophotometric  method  for  simultaneous
estimation of rabeprazole sodium and aceclofenac is
not yet reported. In this work, we propose two simple
and validated UV spectrophotometric methods for
simultaneous estimation of rabeprazole sodium and
aceclofenac in pure and capsule dosage forms. The
aim of the present investigation is to develop a
simple,  sensitive  and reproducible UV
Spectrophotometric  method  for analysis  of
Rabeprazole sodium and aceclofenac in a combined
Capsule dosage form and hence an economical
method was developed and validated according to the
ICH guidelines (ICH, Q2A, 1996).

MATERIALS AND METHODS:

Instruments

A double beam UV-visible spectrophotometer,
model- Shimadzu-1700, with a 1 nm resolution for
spectral bandwidth in the scan mode (which can be
one order of magnitude lower at a fixed wavelength
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Fig. 1: Structure of Aceclofenac
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setting). Such wavelength accuracy results in higher
resolution and clearer readout of absorbance spectra
with respect to other instruments in the same
category. The wide wavelength range (190 to 1100
nm) and photometric range (Abs —0.5 to +3.0) make
this spectrophotometer good for many different kinds
of assays requiring UV/VIS excitation. The UV-1700
spectrophotometer reliability stems also from a nice
photometric accuracy and repeatability (+ 0.002 and
+ 0.001, respectively, at 0.5 ABS as declared by
Shimadzu). spectral band width of 1.5 nm and
automatic wavelength corrections with a pair of 10
mm quartz cell was used for experimental work.
Reagents and chemicals

All reagents and chemicals used were of AR grade.
The reference standard rabeprazole sodium and
aceclofenac were obtained from Medico Remedies
Pvt. Ltd,. Mumbai, as a gift sample. The
commercially available capsule with brand name
Nismol Plus (Neiss Lab) containing rabeprazole-20
mg and aceclofenac-200 mg was purchased from a
local market.

Procedure

Preparation of standard stock solution and
calibration curve

The standard stock solutions of Aceclofenac [Figure
1] and Rabeprazole sodium [Figure 2] were prepared
by dissolving 10 mg. of each drug in methanol, and
the final volume was adjusted with the same solvent
in 10 ml of a volumetric flask to get a solution
containing 1000 upg/ml of each drug. Working
standard solutions of 10 pg/ml were scanned in the
entire UV range of 400-200 nm to determine the
Aimax. The Amax of rabeprazole sodium and
aceclofenac is 283 nm and 276 nm, respectively, and
from overlain spectra [Figure 3] it is evident that the
isosbestic point is at 256 nm. Six working standard
solutions with a concentration of 10, 20, 30, 40, 50,
and 60 pg/ml were prepared in methanol from stock
solution. The absorbances of resulting solutions were
measured at their respective Amax and the isosbestic
point and plotted a calibration curve to get the
linearity and regression equation [Figure 4 and 5].

Na*
N/’ 0
Crs-¢ -
& \ 7
o—\j
O—

Fig. 2 Structure of Rabeprazole sodium
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Fig.3: Overlain spectra of Aceclofenac and Rabeprazole sodium
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Fig. 4: Calibration curve of Rabeprazole

Method I: Simultaneous equations

The simultaneous equation method of analysis is
based on the absorption of the drugs rabeprazole
sodium and aceclofenac at their wavelength maxims.
Two wavelengths selected for the development of the
simultaneous equations are 283 nm and 276 nm. The
absorptivity values are determined for rabeprazole
sodium are 0.02803 (ax1), 0.02631 (ax2) and for
aceclofenac 0.03022 (ayl1), 0.03289 (ay2) at 283 nm
and 276 nm, respectively. These values are average
of six estimations. The absorbances and absorptivity
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Fig. 5: Calibration curve of Aceclofenac

at these wavelengths were substituted in equations (1)
and (2) to obtain the concentration of drugs.

Cx = A2 (0.03022)— A; (0.03289)/0.00013
Cy = A; (0.02631)— A; (0.02803)/0.00013

where Al and A2 are the absorbance of sample
solutions at 283 nm and 276 nm, respectively. Cx and
Cy are concentrations of rabeprazole sodium and
aceclofenac in pg/ml in sample solution. By
substituting the values of Al and A2,, the Cx and Cy
can be calculated by solving equations (1) and (2).
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Method I1: Absorption ratio method

The absorbance ratio method of analysis is based on
the absorbance at two selected wavelengths, one is an
isosbestic point and the other being the wavelength of
maximum absorption of one of the two components.
From overlain spectra , wavelength 256 nm
(isosbestic point) and 276 nm (Amax of aceclofenac)
are selected for the formation of Q absorbance
equation (equations 3 and 4). The absorptivity values
determined for rabeprazole sodium are 0.01711
(ax1), 0.02632 (ax2) and for aceclofenac are 0.01876
(ayl), 0.03289 (ay2) at 283 nm and 256 nm,
respectively. These values are average of six
estimations. The absorbances and absorptivity at
these wavelengths were substituted in equations (3)
and (4) to obtain the concentration of drugs.

Cx =(Qm 1.7531)/(-0.215286)x A /0.01711 ........(3)
Cy =(Qm 1.5378)/(0.215286)x A1/0.01876
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Qwm, Qx, and Qy were obtained as below:
Qm = Ao/A1; Qx = axolaxs; Qy = ays/ay: = 1.7531

Where Cx and Cy are concentrations of rabeprazole
sodium and aceclofenac, respectively, in mg/ml. Al
and A2 were the absorbance of the sample at 283 nm
and 256 nm, respectively.

Validation of the developed methods

The following parameters are considered as ICH
guidelines for the validation of the method.[11]
Linearity

For each drug, appropriate dilutions of standard stock
solutions were assayed as per the developed methods.
The Beer—Lambert's concentration range was found
to be 10-60 pg/ml. The linearity data for both
methods are presented in Table 1

Table 1: characteristics

Parameters Method | Method |
Rabeprazole Aceclofenac Rabeprazole Aceclofenac

Wavelength . (nm) b Tt sosbestic pont at 256
Beer's law Imit (ugim) 10-60 10-0 10-60 10-60
Conelaton coefficient R 0,991 0.9%7 0997 0.99%
Slope 0001 00297 0016 0016
Ifercept 00268 0.06% 0013 0034
Intra-Gay (RSD) 0215 0431 121 083
Infer-day (%RSD) 0612 0764 0725 1.16
LOD (ugim 0.1% 032 074 0486
LOQ(jg/m) 083 2386 148 3
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Precision
Intermediate precision (inter-day and intra-day
precision)

The inter-day and intra-day precision was determined
by the assay of the sample solution on the same day
and on different days at different time intervals,
respectively. The results of the same are presented
in Table 1.

Limit of detection and limit of quantitation

The limit of detection (LOD) and limit of
quantitation (LOQ) of rabeprazole sodium and
aceclofenac by proposed methods were determined
using calibration standards. LOD and LOQ were
calculated as 3.3s/S and 10s/S, respectively,
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where S is the slope of the calibration curve and s is
the standard deviation of response. The results of the
same are shown in Table 1

Accuracy

To check the accuracy of the proposed methods,
recovery studies were carried out at 80%, 100%, and
120% of the test concentration as per ICH guidelines.
The recovery study was performed three times at
each level. The results of the recovery studies are
quoted in Table 2

Table 2: Results of the recovery study

Drug Level of Method | Method I
recovery  Amt. Amt.  Recovery SD*  %RSD* Amt Amt.  Recovery SD*  %RSD*
(%) added estimated (%) added estimated (%)
(Wg/mi) - (g/ml) (g/ml)  (ug/mi)
RAB 80 16 3.59 99.44 0.844 0.848 16 1.59 99.99 0.13 0.1330
100 2.0 4,05 101.2 0.944 0.933 2.0 2.004 100.2 1.091 1.088
120 24 4.38 100.7 0578 05739 24 2403 100.14 0.14 0.1398
ACE 80 16 35.84 99.95 0.622 0624 16 35.95 99.36 0538  0.5414
100 20 40.34 100.8 0.576 0.571 20 40.08 100.2 0.703 0.698
120 24 43.52 98.92 1.283 1.297 24 44.02 100.06 0.14 0.1399
*Mean + SD of three observations
Table 3: Results of analysis of capsule
Method Labelcleim mylCap) ~ Amountfound(mg) ~ Jhofdrugeontent 80 %RSD  SE
n29)
| Rabeprazole (20 mg) 2004 0022 03618 0301 0443
Aceclofenac (200 mg) 19992 39.% 006506 00009 00%
| Rabeprazole (20 mg) 1998 9.9 0130 010 0028
Aceclofenac (200 mg) 2012 10009 014 01 013
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RESULTS AND DISCUSSION:

The linearity range for rabeprazole sodium and
aceclofenac is 10-60 pg/ml and 10-60 pg/ml at
respective selected wavelengths. The coefficient of
correlation for rabeprazole at 283 nm and for
aceclofenac at 276 nm is 0.9981 and 0.9997,
respectively. Both drugs showed good regression
values at their respective wavelengths, and the results
of a recovery study revealed that any small change in
the drug concentration in the solution could be
accurately determined by the proposed methods.
Percentage estimation of rabeprazole sodium and
aceclofenac from the capsule dosage form by method
1 is 100.22 and 99.96 and by method 2 is 99.99 and
100.05, respectively, with standard deviation less
than 2 [Table 3].

The validity and reliability of proposed methods were
assessed by recovery studies. Sample recovery for
both the methods is in good agreement with their
respective label claims, which suggest
noninterference of formulation additives in
estimation [Table 2].

Precision was determined by studying the
repeatability and intermediate precision.
Repeatability indicates the precision under the same
operating conditions over a short interval of time and
inter-assay precision. The % RSD was calculated for
rabeprazole sodium and aceclofenac. The results are
mentioned in Table 1. An intermediate precision
study expresses within a laboratory variation in
different days. In intra- and inter-day precision
studies for both the methods % RSD are not more
than 2.0% indicates good repeatability and
intermediate precision [Table 1].

The LOD and LOQ values for rabeprazole sodium
and aceclofenac are 0.194, 0.352 pg/ml, and 0.832,
2.386 pg/ml by method 1 while the same by method
2 are 0.742, 0.486 pg/ml and 1.48, 3.27 pg/ml,
respectively. Low values of LOD and LOQ indicates
good sensitivity of proposed methods shown in Table
1

CONCLUSION:

The proposed methods are simple, rapid and
validated in terms of linearity, accuracy, precision,
specificity and reproducibility, and can be used
successfully for routine simultaneous estimation of
rabeprazole sodium and aceclofenac in pure and
capsule dosage forms. Two new, simple, sensitive
and economical UV spectrophotometric methods
were developed for the simultaneous analysis of
Rabeprazole sodium and Aceclofenac in bulk and in
pharmaceutical formulations.
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