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ABSTRACT 

The present work describes a First order Derivative Spectrophotometric method for simultaneous estimation of Ondansetron Hydrochloride and 
Rabeprazole Sodium in Capsule formulation. Method was performed on Elico’s Double beam UV-Visible Spectrophotometer (SL-191) using 
methanol as a solvent. Absorbences were recorded at Zero Crossing Point (ZCP) of Ondansetron Hydrochloride (301.5 nm) and ZCP of Rabeprazole 
Sodium (284 nm) for all the solutions. The selected Spectrophotometric conditions were found to be effectively determined Ondansetron 
Hydrochloride and Rabeprazole Sodium without prior physical separation. Linearity was found over the range of 2-16 μg/ml for Ondansetron 
Hydrochloride and over 4-25 μg/ml for Rabeprazole Sodium. The values of Limit of Detection were found to be 0.39 μg/ml for Ondansetron 
Hydrochloride and 0.777 μg/ml for Rabeprazole Sodium. The values of Limit of Quantification were found to be 1.18 μg/ml for Ondansetron 
Hydrochloride and 2.35 μg/ml for Rabeprazole Sodium. The proposed method was found to be fast, accurate, precise, reproducible and rugged and 
can be used for simultaneous analysis of these drugs in combined capsule formulations. 
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INTRODUCTION 

Ondansetron (ONDA) hydrochloride is chemically 1, 2, 3, 9-
tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl) methyl]-4H-
carbazol-4-one, monohydrochloride, dihydrate. It represents the 
class of selective 5HT3 antagonists which is commonly employed as 
anti-emetic in combination with anti-ulcer and anti-cancer agents 1-7.  
Literature survey revealed that very few analytical methods have 
been reported for the estimation of ONDA which includes HPLC 8-13 
and HPTLC 14. Second drug, Rabeprazole (RABE) a sodium salt of 2-
[[[4-(3-methoxypropoxy)-3-methyl-2-pyridinyl]-methyl] sulfinyl]-
1H–benzimidazole, represents the class of orally active H+ - K+ 

ATPase Inhibitors (Proton Pump Inhibitor) employed in the 
management of gastric ulcer 15-17. The individual determination of 
Rabeprazole has been carried out in formulations by HPLC 18-21, LC-
MS/MS 22 and Derivative Spectroscopy 23. Literature review did not 
reveal any method for simultaneous determination of RABE and 
ONDA in combined pharmaceutical dosage form. So, we decided to 
work towards development and validation of simple, sensitive, 
accurate, precise, rugged and economic method for simultaneous 
determination of these drugs in combined dosage forms. The present 
work describes a validated derivative spectroscopic method for 
simultaneous determination of these drugs in combined dosage 
form. 

MATERIALS AND METHOD  

Instrumentation: 

 A double-beam UV-Visible spectrophotometer, 
model SL-191 (Elico) having two matched cells with 
1-cm light path 

 An analytical balance (AX200, Shimadzu) 

 Ultra Sonicator (Life care) 

 Volumetric flasks – 10ml, 50ml, 100ml 

 Pipettes – 1ml, 5ml, 10ml, beakers, measuring 
cylinders. 

Chemicals and Reagents:  

 Authentic samples of Rabeprazole (RABE) and 
Ondansetron (ONDA) were supplied by Torrent 
Research Center (Gandhinagar, India).  

 Methanol (AR, Finar laboratories) 

 

 

Preparation of Solutions 

Standard stock solution (100 µg/ml) 

Accurately weighed ONDA (10 mg) and RABE (10 mg) were 
transferred to two separate 100 ml volumetric flask. 50 ml methanol 
was added to the flask. The drug was dissolved with sonication and 
the final volume was adjusted with methanol up to the mark to 
prepare a 100 µg/ml stock solution of both drugs.  

Working standard solution 

Use the Standard stock solutions (100 µg/ml) of ONDA and RABE as 
working standard solutions. 

Sample solution 

Weigh and collect the powder from 20 capsules. Weigh accurately a 
quantity of the powder equivalent to about 2 mg of ONDA and 10 mg 
of RABE in a 10 ml measuring flask and dissolve it in methanol and 
sonicate for 20 minutes. The solution was filtered through Whatman 
filter paper No. 41 and the residues were washed thoroughly with 
methanol. The filtrate and washings were combined in a 100 ml 
volumetric flask and diluted to the mark with methanol.  

Selection of wavelengths having the maximum absorbance and 
wavelength of ZCP for estimation of ONDA and RABE 

The working standard solutions were scanned in the range of 200 
nm to 400 nm against methanol as a blank. Maximum absorbance 
was obtained at 246 nm and 284 nm and the ZCP were found to be at 
301.5 nm and 284 nm for ONDA and RABE, respectively. (Fig.1) 

 

Figure 1(A): First Order Spectra of Onda (10 µg/ml) 
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Figure 1 (B): First Order Spectra of Rabe (10 µg/ml) 

Calibration curve (Linearity) 

Accurately measured working standard solution of and ONDA (2, 4, 
6, 8, 10, 12, 14 and 16 ml) RABE (4, 6, 8, 10, 12, 16, 20 and 25 ml) 
was transferred to separate100 ml volumetric flasks and diluted up 
to the mark with Methanol. Absorbance was measured at ZCP of 
RABE (284 nm) and ZCP of ONDA (301.5 nm) for ONDA and RABE 
respectively using methanol as a blank. The calibration curve was 
constructed by plotting absorbance versus concentration 
corresponding to each working standard solutions. Each reading 
was average of three determinations. A calibration curve was plotted 
over a concentration range from 4-25 µg/ml for RABE and 2-16 
µg/ml for ONDA. 

Accuracy and precision 

Accuracy was determined in terms of percent recovery. The 
proposed method was applied to determine ONDA and RABE in 
capsules. The recovery experiments were carried out in triplicate by 
spiking previously analyzed samples of the capsules with three 
different concentrations of standards. Precision was determined in 
terms of intra-day and inter-day precision. 

Estimation of RABE and ONDA in its formulation 

Test solution from capsules which contain ONDA (2, 3 and 4 µg/ml) 
and RABE (10, 15 and 20 µg/ml) were prepared as described in 
4.2.3.3 and solutions were analyzed as described under 4.2.5. 

Method validation 24-26 

Solution stability 

Sample solutions were kept at 25C and 2-8C for 24 h and three 
days, respectively. Assay of initial time period was compared with 
these two time periods. The falls in the assay values were evaluated. 
The difference between assays should not be more than 2 % for 
formulation, and 0.5% for API. 

Linearity  

The linearity of   an analytical method is its ability to elicit test 
results that are directly or by a well-defined mathematical 
transformation proportional to the concentration of analyte in 
samples within a given range. 

The range of analytical method is the interval between upper and 
lower level of analyte including levels that have been demonstrated 
to be determining with precision and accuracy using the method. 
The linear responses of drugs were determined by analyzing five 
independent levels of the calibration curve. Result should be 
expressed in terms of correlation co-efficient. 

Precision 

The precision is measure of either the degree of reproducibility or 
repeatability of analytical method. It provides an indication of 
random error. The precision of an analytical method is usually 
expressed as the standard deviation, Relative standard deviation or 
coefficient of variance of a series of measurements. 

Repeatability (Precision on replication) 

It is a precision under a same condition (Same analyst, same 
apparatus, short interval of time and identical reagents) using same 

sample. Method precision experiment was performed by preparing 
the standard solution of drug for six times and analyzed as per the 
proposed method.  

Intermediate precision (Reproducibility) 

 It expresses within laboratory variations as on different days 
analysis or equipment within the laboratory. 

 Intra-day and inter-day precision 

Variation of results within same day is called Intra-day precision and 
variation of results amongst days is called Inter-day precision. 
Intra-day precision of the proposed method was evaluated by 
assaying freshly prepared solutions of both drugs in triplicate at 
three different concentrations on the same day. 

Inter-day precision was evaluated by using freshly prepared 
solutions of both drugs in triplicates at three different days. 

Accuracy (% Recovery) 

Accuracy of an analysis is determined by systemic error involved. It 
is defined as closeness of agreement between the actual (true) value 
and analytical value and obtained by applying test method for a 
number of times. Accuracy may often be expressed as % Recovery 
by the assay of known added amount of analyte. It is measure of the 
exactness of the analytical method. The recovery experiments were 
carried out in triplicate by spiking previously analyzed samples of 
the capsules with three different concentrations of standards.  

Limit of Detection 

It is the lowest amount of analyte in sample that can be detected but 
not necessarily quantified under the stated experimental conditions. 
It is expressed as signal to noise ratio of 2:1 or 3:1.  

Limit of detection can be calculated using following equation as per 

ICH guidelines.  

LOD = 3.3 × N/S 

Where, N is the standard deviation of the absorbance of the drug and 

S is the slope of the corresponding calibration curve. 

Limit of Quantification 

It is the lowest concentration of analyte in the sample that can be 

determined with the acceptable precision and accuracy. It is 

expressed as signal to noise ratio of 10:1.  

Limit of quantification can be calculated using following equation as 

per ICH guidelines.  

LOQ = 10 × N/S 

 Where, N is the standard deviation of the absorbance of the drug 
and S is the slope of the corresponding calibration curve. 

RESULTS AND DISCUSSION 

In the proposed method, absorbances were recorded at Zero 

Crossing Point (ZCP) of Ondansetron Hydrochloride (301.5 nm) and 

ZCP of Rabeprazole Sodium (284 nm) for all the solutions. The 
calibration graphs for ONDA and RABE were constructed by plotting 

the absorbance versus their corresponding concentrations, good 

linearity was found over the range  of 2-16 μg/ml for ONDA and 4-25 
μg/ml for RABE. Results obtained by applying the proposed method 

shown that the concentrations of ONDA and RABE can be 

simultaneously determined in prepared mixtures. The proposed 
method has been applied to the assay of ONDA and RABE in 

pharmaceutical dosage form. The validity of the method was further 

assessed by applying the standard addition technique. The results 
obtained indicate that the additives present do not interfere with 

analysis of the studied mixtures (Table 1). The optical and 

regression characteristics and validation parameters are reported in 

Table 2. Results of application of proposed method to the 
pharmaceutical dosage form are shown in Table 3.  
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Table 1: Data of recovery study for rabe and onda by derivative 
spectrophotometric method. 

Drug Amount 
taken 

(µg/ml) 

Amount 
added 

(µg/ml) 

Amount 
found 

(µg/ml) 

% Recovery ± S.D 
(n=3) 

RABE   
8 6 13.96 99.73  ±  1.9629 
8 8 16.03 100.19 ± 1.7205 
8 10 17.77 98.75  ± 1.5126 

ONDA 8 2 9.83 98.32 ± 1.9367 
8 4 11.75 97.91 ± 1.04 
8 6 13.55 96.72 ± 1.0334 

Table 2: Assay parameters and method validation   obtained  by 
applying the  proposed method for  etermination of rabe and 

onda in binary  mixtures. 

Parameters RABE ONDA 

Calibration range 
4-25 µg/ml 2-16 µg/ml 

Detection limit 0.777 µg/ml 0.39 µg/ml 
Quantitation limit 2.355 µg/ml 1.1819 µg/ml 
Slope -0.0021 0.0008 
Intercept 0.001 0.0001 

Mean 99.7 99.215 

Standard deviation 1.6322 1.6409 

Coefficient of variance 1.6371 1.6538 

Correlation coefficient 0.9956 0.9985 

Intraday RSD, % 1.02-2.1739 0.735-1.8929 

Interday RSD, % 0.732-3.07692 0.5956-1.8328 

Table 3: Application of the proposed method to the 
pharmaceutical dosage   forms 

RABE  ONDA 
Amount 

taken 
(μg/ml) 

Amount 
found 
(μg/ml) 

% Amount 
Found  ± S.D. 

(n=3) 

Amount 
taken 

 (μg/ml) 

Amount 
found 

(µg/ml) 

% Amount 
Found ± S.D. 

(n=3) 

10 10 100±0.5 2 2.0125 100.625±0.625 

15 15.13 100.89±0.509 3 2.975 99.166±0.833 

20 19.93 99.67±0.763 4 3.933 98.333±0.477 

CONCLUSIONS 

From the results obtained by applying the suggested procedures, it 
is obvious that the proposed method is accurate, precise, simple, 
sensitive, selective, robust and rapid and can be applied successfully 
in routine analysis for the estimation of RABE and ONDA in 
pharmaceutical formulations without interference from commonly 
encountered excipients and additives. 
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