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ABSTRACT 

Simple, sensitive and specific spectrophotometric method were developed and validated for quantification of 
CAPECITABINE (CAP) by difference spectroscopy. CAP exhibits a substantial difference in absorbance in the two 
solvents that is in 0.01 N HCL and 0.01 N NAOH at 295 nm. Beer’s law was obeyed in the concentration range of 
1 to 20 µg ml-1for CAP. Results of tablet analysis showed standard deviation in the range of 98.42 to 101.95 % for 
CAP which indicate repeatability of the method. The results indicated excellent recoveries ranging from 98.45 to 
101.70 % for CAP with a mean of 99.12 %. Recoveries obtained do not differ significantly from 100% showed 
that there was no interference from the common excipients used in the tablet formulation indicating accuracy 
and reliability of the method. 
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INTRODUCTION 
Combinations of two or more drugs in the 
pharmaceutical dosage forms are very much useful 
in multiple therapies. Market survey revealed that, 
day by day new drugs and their combination with 
another drugs are being introduced in market as 
they have more patient compliance than a single 
drug. The analytical chemistry hence has challenge in 
developing the methods for their analysis with the 
help of number of analytical techniques which are 
available for the estimation of the drugs and their 
combination from dosage forms. 
Capecitabine (CAP) [N4-pentoxycarbonyl- 5-deoxy-5-
fluorocytidine] is an anticancer prodrug of 5-
fluorouracil (5-FU) that was designed to undergo 
preferential conversion to 5-FU within tumors (1-3). 
5-FU has also been widely used as an anticancer 
agent in the chemotherapy of solid tumors but its 
efficacy is limited by dihydropyrimidine 
dehydrogenase catalyzed formation of dihydro-5-
fluorouracil. Since it lacks selectivity toward tumor 
cells, 5-FU also exhibits significant toxicity. Prodrug 
of 5-FU have been developed to improve efficacy 
and to reduce side effect and toxicity (4-5). For 
example, Tegafur [5-fluoro-1-[(RS)-tetrahydrofuran-
2-yl]-pyrimidine-2, 4-(1H, 3H)-Dione] maintains an 
effective 5-FU concentration over a longer period 
while Doxifluridine [5_deoxy-5-fluorouridine] 

achieves some selectivity toward tumors (6-7). 
However, both prodrugs still show adverse effects, 
such as diarrhoea after oral and intravenous 
administration. CAP was developed to reduce such 
adverse effects while improving the selectivity 
toward tumours. (8) Literature survey revealed 
several methods based on techniques viz. HPLC- UV, 
HPLC- MS, LC- MS, LC- MS –MS, GCMS and MS- MS 
for its determination in human plasma and 
pharmaceutical dosage forms. (9-16) however there 
is no method reported for the detection of CAP in 
bulk and pharmaceutical formulation by UV 
spectrophotometry. The aim of present work is to 
find out a simple, sensitive, specific, 
spectrophotometric method developed for the 
detection of CAP in bulk drug and pharmaceutical 
formulation. 
Hence, on the basis of literature survey it was 
thought to develop a precise, accurate, simple, 
reliable and less time consuming difference UV-
Spectrophotometric method for estimation of 
Capecitabine in capsule/tablet formulations. 

 
EXPERIMENTAL 
Apparatus: The instrument used for the present 
study was Shimadzu UV-Visible double beam 
Spectrophotometer with 1 cm matched pair quartz 
cell and spectral bandwidth of 2 nm. 
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Reagents and materials: 
CAP was obtained as a gift sample from Naprod Life 
Sciences, Boisar India. HCL and NaOH were 
purchased from Loba fine India. Double distilled 
water was used throughout the experiment in a 
tablet dosage form containing CAP were purchased 
from local commercial sources. 
 
Standard solution- 
selection of common solvent: 
0.01 N HCL and 0.01 N NAOH was selected as a 
common solvent for developing spectral 
characteristics of drug. The selection was made after 
using different acids and bases and their different 
normalities. 
 
Preparation of standard drug solution: 
Standard stock solution containing capecitabine 
(CAP)was prepared by dissolving 10 mg of CAP 
separately in 50 ml of 0.01 N HCL and 0.01 N NaOH 
sonicated for 5 min. and then final volume of both 
the solutions was made up to 100 ml with same 
solvents to get stock solution containing 100 µg ml -1 

of CAP in 0.01 N HCL and 0.01 N NaOH   in two 
different 100 ml volumetric flasks. 
 
Determining of sampling wavelength for 
simultaneous analysis: 
By appropriate dilution of two standard drug 
solutions with 0.01 N HCL and 0.01 N NaOH solutions 
containing 10 µg ml-1 of CAP were scanned 
separately in the range of 200-400 nm to determine 
the wavelength of maximum absorption for the drug. 
The difference spectrophotometric method 
developed for analysis of Capecitabine and one 
wavelength was selected for estimation of CAP from 
the overlain spectra as shown as “Fig.1”and “Fig.2” 
The wavelength selected for the estimation of drug 
was 295 nm. 
 
“Figure No.1”: Spectra of CAP in 0.01 N HCL 

 

“Figure No.2”: Spectra of CAP in 0.01 N NAOH 

 
 
Selection of method and wavelengths: 
Difference spectrophotometric method is used for 
determination of CAP. The wavelength was selected 
for estimation of CAP from the overlain spectra as 
shown in “figure No.3”and “figure no. 4” 
 

“Figure No.3”: Overlain Spectra of CAP in different 
concentration 0.01N HCL 

 
 
“Figure No.4”: Overlain Spectra of CAP in different 
concentration 0.01N NaOH 

 
CAP was estimated by recording the absorbance 
difference in 0.01 N HCL and 0.01 N NaOH at 295 nm 
and results are shown in Table No.1. 
 
TableNo.1: Absorbance Values for Calibration Curve 
of CAP at 295nm 

S. No. Concentration 
(µg/ml) 

Absorbance 

1. 5 0.205 

2. 10 0.390 

3. 15 0.570 

4. 20 0.753 

5. 25 0.905 
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Procedure for plotting calibration curve: 
From standard stock solution of drug five working 
standard solutions prepared and scanned in the 
wavelength range of 200-400 nm. The appropriate 
aliquots of drug were pipetting out from standard 
stock solution of the drug in 0.01 N HCL and 0.01 N 
NaOH into series of 10 ml volumetric flask. The 
volume was made up to get solution of 
concentration 5,10,15,20 and 25 of CAP in both 0.01 
N HCL and 0.01 N NaOH separately. Calibration curve 
was constructed at wavelengths 295 nm by recording 
absorbance difference between two solvents against 
concentration of drug. CAP obeyed Beer’s law in the 
concentration range of 1to20µg ml-1.By using 
quantitative modes of instrument slope, intercept 
and correlation coefficient values for calibration 
curve was obtained.  
 
“Figure No.5”: calibration curve for Capecitabine 

 
Factor: -    A = 0.0357 
B = 0.0353 Coefficients: = 0.998 
The concentration of CAP was calculated by using 
formula Abs = A + B * C, where A = 0.0357, B = 
0.0353, C = concentration of CAP and correlation 
coefficient for CAP was 0.998and results of analysis 
of laboratory sample shown in Table No. 2. 
 

Table No.2: Results of Analysis of Laboratory 
Samples: 

 
Analyte 

% Concentration estimated* 
(Mean ± S. D.) 

 
R.S.D. 

CAP 99.77± 1.437 1.44 

*Average of nine determinations; S.D.: standard 
deviation. R.S.D.: relative standard deviation. 
 
Analysis of tablet formulation: 
Marketed tablet formulations containing500 mg of 
CAP was analyzed by this method. From the triturate 
of 20 tablets, an amount equivalent to 10 mg of CAP 
was weighed and transferred to 100 ml volumetric 

flask.  The contents of the flask were dissolved in the 
50 ml of the 0.01 N HCL and 0.01 N NaOH separately 
with the aid of ultra-sonication for 10 min.  The 
solution was filtered through Whatmann filter paper 
no. 41 and then final volume of the solution was 
made up to 100 ml with same solvents to get a stock 
solution containing 100 µg ml -1 of CAP in 0.01 N HCL 
and 0.01 N NaOH. The concentration of each analyte 
was determined with the equations obtained from 
calibration curve. The results of tablet analysis after 
replicate determinations (n = 5) is shown in Table 
No.3. 
 
Table No.3: Results of Tablet Analysis: 

 
Analyte 

Label 
claim 
(mg) 

%Label claim 
estimated* 
(Mean ± S. D.) 

R.S.D. 

CAP 500 99.73± 1.451 1.45 

* Average of nine determinations; S.D.: standard 
deviation. R.S.D.: relative standard deviation. 
 
Recovery studies: 
Accuracy and sensitivity of analysis was determined 
by performing recovery studies by spiking different 
concentrations of pure drug in the preanalyzed 
tablet sample. Results of recovery studies indicated 
that the method is rapid, accurate and reproducible. 
The recovery obtained after replicate determinations 
(n=5) is shown in Table No.4 
 
Table No.4: Results of Recovery Study: 

 
Analyte 

Label 
claim 
(mg) 

%Label claim 
estimated* 
(Mean ± S. D.) 

R.S.D. 

CAP 500 99.22 ± 1.0792 1.09 

* Average of nine determinations; S.D.: standard 
deviation 
 
Method validation: 
The proposed method was validated according to 
ICHQ1A (R2) guidelines for validation of analytical 
procedures in order to determine accuracy, 
precision, repeatability, robustness, linearity, range, 
sensitivity, limit of detection and quantitation17.and 
results are shown in Table No. 5 to 10. 
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Table No.5: Results of Repeatability: 

 
Analyte 

 
Label 
claim 
(mg) 

Tablet Analysis 
%Label claim 
estimated* 
(Mean ± S.D.) 

 
R.S.D. 

CAP 500 100.56 ± 0.6482 0.6521 

* Average of nine determinations; S.D.: standard 
deviation. R.S.D.: relative standard deviation.  
 
Table No.6: Results of Intraday Precision: 

 % Label claim estimated* 
(Mean ± S.D.) 

R.S.D. 

CAP CAP 

T-1 100.12±1.2864 1.2938 

T-2 100.31±1.3159 1.3686 

T-3 100.56±1.2372 1.2561 

*Average of nine determinations; S.D: standard 
deviation. R.S.D.: relative standard deviation. 
 
Table No.7: Results of Interday Precision: 

 
Day 

% Label claim 
estimated* 

(Mean ± S.D.) 

R.S.D. 

CAP CAP 

Day -1 100.36±1.2435 1.2542 

Day -2 100.50±1.2918 1.2958 

Day -3 100.18±0.9628 0.9565 

* Average of nine determinations; R.S.D., Relative 
Standard Deviation. 
 

Table No.8 Limit of Detection and Limit of 
Quantitation: 

Name of 
Drug 

LOD μg/ml LOQ μg/ml 

          CAP              0.037                  0.072 

* Average of six determinations; R.S.D., relative 
Standard Deviation. 
 
Table No.9: Results of robustness (using methanol 
solution): 

 
Analyt
e 

Label 
claim
(mg) 

Tablet Analysis% 
Label claim 
estimated* (Mean ± 
S.D.) 

R.S.D. 

CAP 150 1.1490 1.29 

* Average of nine determinations; R.S.D., relative 
Standard Deviation. 
 

Table No.10: Optical characteristics:  

Parameters Values for CAP 

Beer’s law limit (μg/ml) 1-20 

Correlation coefficient 0.998 

Regression equation(y*)  

Slope (B) 0.0353 

Intercept (A) 0.0357 

Y= A + B*C, where C is the concentration in µg/ml 
and Y is absorbance unit 
 
RESULT AND DISCUSSION 
The proposed method for simultaneous estimation 
of CAP utilizes the spectrum mode of analysis of 
Shimadzu UV1601 spectrophotometer. CAP exhibits 
a substantial difference in absorbance in the two 
solvents that is in 0.01 N HCL and 0.01 N NAOH at 
295 nm so determination of CAP by difference 
spectroscopic method was thus attempted. Beer’s 
law was obeyed in the concentration range of 1 -20 
µg ml-1 for CAP. Interlay and intraday studies showed 
high degree of repeatability of an analytical method 
under normal operating conditions. Results of tablet 
analysis showed standard deviation in the range of 
98.42 to 101.95 % for CAP which indicate 
repeatability of the method. The accuracy of the 
method was determined by investigating the 
recovery of the drugs using spiked concentrations of 
the standard drug.  
The results indicated excellent recoveries ranging 
from 98.45 to 101.70 % for CAP with a mean of 99.12 
%. 
Recoveries obtained do not differ significantly from 
100% showed that there was no interference from 
the common excipients used in the tablet 
formulation indicating accuracy and reliability of the 
method. Precision for tablet analysis was determined 
by analysis of tablets containing CAP.  Lower limit of 
detection for CAP was found to be 0.037 µg ml-1 
Limit of quantitation was found to be 0.072 µg ml -1 

 
CONCLUSION 
The proposed method for different 
spectrophotometric estimation of CAP was found to 
be simple, accurate and reproducible for routine 
estimation of CAP in tablet formulation. The 
recoveries obtained 98.45 to 101.70 % for drug 
which do not differ significantly from 100 %. There 
were no interferences from common excipients used 
in the formulation indicating accuracy and reliability 
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of the method. Recoveries obtained do not differ 
significantly from 100% showed that there was no 
interference from the common excipients used in 

the tablet formulation indicating accuracy and 
reliability of the method. 
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