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Abstract: A simple, rapid and selective RP-HPLC method has been developed for quantification Capecitabine from
bulk drug and pharmaceutical formulations using a mobile phase consisting mixture of Buffer and acetonitrile in the
ratio (80:40) (v/v) at the flow rate of 1.2 ml/min. An Hypersil BDS Cg, 250, S5pum, was used as stationary phase. The
retention time for Capecitabine was 15min. Linearity was observed in the concentration range of 40 to 60 pg/ml, with
good linearity response greater than 0.997. The mean % recovery obtained is 100.1%. The proposed method is precise,
accurate, selective and rapid for the determination of Capecitabine in capsules.
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Introduction

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'?. 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™*®. Prodrugs of 5-FU have been
developed to improve efficacy and to reduce side-
effect toxicity"*. 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™’. However, both prodrugs still show adverse

effects, such as diarrhea after oral and intravenous
administration”.
The structure of Capecitabine:
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Capecitabine was developed to reduce such adverse
effects while improving the selectivity toward
tumors™'**.  Literature survey revealed several
methods based on techniquesviz. HPLC- UV'*%,
HPLC- MS**, LC- MS**LC- MS -MS*"*, GC-
MS*' and MS- MS**? for its determination in human
plasma and pharmaceutical dosage forms. This paper
presents simple, rapid, reproducible and economical
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method for Capecitabine by RP- HPLC in capsule
dosage form.

Experimental
Apparatus and Chromatographic Conditions:

The analysis was performed by using HPLC
(Shimadzu), Column used is of Hypersil BDS Cg250
Sum column, with a flow rate of 1.2 ml/min. The
mobile phase consists of Buffer: Acetonitrile as 80:40,
the injection volume is 20uL and the photo diode array
detection was at 240 nm.

Reagents and solutions:

Gift sample of Capecitabine was kindly
supplied by the Dr. Reddy’s laboratories, Hyderabad.
Acetonitrile and buffer used were of HPLC and milli-
Q grade respectively. Optimized chromatographic
conditions are listed in [Table -1]

Standard Preparation:

100mg of Capecitabine is weighed accurately
into a clean 100ml volumetric flask, dissolved and
made up to the mark with mobile phase. 3ml is diluted
to 25ml to attain a concentration of 12 pg /ml.

Sample preparation:

S5ml of 1mg/ml Capecitabine standard solution
was diluted in a 25ml volumetric flask and made up to
volume, to get the concentration of 20 pg /ml of
Capecitabine.

Method Validation:
Linearity:

Several aliquots of standard solutions of
Capecitabine was taken in different 10ml volumetric
flasks and diluted up to the mark with mobile phase
such that the final concentration of CAP is 40-
60pug/ml. Evaluation of drug was performed with
PDA detector at 240 nm, peak area recorded for all the
peaks. The slope and intercept value for calibration
curve was y = 152882x - 414517(R* = 0.9985). The
results show that an excellent correlation exists
between peak area and concentration of drugs
within the concentration range indicated above
regression graph was shown at Fig: 2.

Assay:

50 pl of standard and sample solutions were
injected into an injector of RP-HPLC, from the peak
area of CAP amount of drug in sample were
computed. The values are given in Table: 3.

Limit of Detection and Limit of Quantification:

The limit of Detection (LOD) and limit of
Quantification (LOQ) of the developed method
were determined by injecting progressively low
concentrations of the standard solutions using the
developed RP-HPLC method. The LOD is the
smallest concentration of the analyte that gives a
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measurable response (signal to noise ratio of 3). The
LOD for Capecitabine found to be 0.088mcg/ml.
The LOQ is the smallest concentration of the
analyte, which gives response that can be accurately
quantified (signal to noise ratio of 10). The LOQ
was 0.26 pg /ml for Capecitabine.

Ruggedness and Robustness:

The ruggedness of the method was determined
by carrying out the experiment on different
instruments like Shimadzu HPLC and Agilent
HPLC by different operators using different columns
of similar types. The %RSD values with two different
instruments Shimadzu HPLC and Agilent HPLC,
analysts and columns were 0.5- 0.5, 0.6- 0.5 and 0.4-
0.3% respectively.

Robustness of the method was determined by
making slight changes in the chromatographic
conditions, such as change in mobile phase, flow
rate and column temperature. With the change in
mobile phase composition 90, 100, 110% of
acetonitrile organic phase, the %RSD values are 0.2,
0.4 and 0.2% respectively. In second with the change
in flow rate 0.8, 1.0, 1.2ml/min, the %RSD values
are 0.1, 0.2 and 0.1% respectively. In final with the
change in column temperature 28°, 30°, 32°C, the
%RSD values are 0.2, 0.2 and 0.3% respectively. It
was observed that there were no marked
changes in the chromatograms, which
demonstrated that the RP-HPLC method developed,
is rugged and robust. The robustness limit for mobile
phase variation, flow rate variation, and temperature
variation are well within the limit, which shows that
the method is having good system suitability and
precision under given set of conditions.

Recovery Studies:

To study the accuracy and reproducibility of the
proposed method recovery experiments were
carried out. A fixed amount of pre-analyzed sample
was taken and standard drug was added at 80, 100
and 120% levels. Each level was repeated three
times. The contents of Capecitabine per tablet found
by proposed method are shown in Table: 3, the lower
values of %RSD of assay indicate the method is
accurate. The mean recoveries were in range of
100.1% which shows that there is no interference
from excipients.

Results and discussion

The RP-HPLC procedure was optimized
with a view to develop accurate and stable assay
method with the pure drug CAP tablet dosage form. A
Hypersil BDS Cs, 250, S5pum column in isocratic mode,
with mobile phase Buffer: Acetonitrile (80:40). The
flow rate was 1.2ml/min and identical components
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were measured with PDA Detector at 240nm.
Linearity was assessed by plotting concentration vs.
Area which is shown in Fig: 2 with the linear in
range of 40 - 60 pg/ml for CAP with correlation
coefficient 0.9985 with good linearity response
greater than 0.998. The % recovery was found to be
with in limits of the acceptance criteria with mean
recovery of 100.1%. The %RSD for intra-day and
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Inter-day precision is shown in Table: 4. The
sensitivity of method LOD and LOQ is shown in
Table: 2. Typical chromatogram of the sample is
shown in Fig: 1. The assay procedures were repeated
for Five times and the percentage of individual drugs
and the results were found to give 99.41% which is
shown in Table: 3.

Fig 1:Chromatogram of standard
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Regression analysis of the calibration curve for
Capecitabine showed a linear relationship between the
concentration and peak area with correlation
coefficients higher than 0.998 in all the curves
assayed.

Conclusion

A convenient and rapid RP- HPLC method has been
developed for estimation of Capecitabine in capsule
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dosage form. The assay provides a linear response
across a wide range of concentrations. Low intra- and
inter-day % RSD coupled with excellent recoveries.
The proposed method is simple, fast, accurate and
precise for the simultaneous quantification of
Capecitabine in dosage form, bulk drugs as well as for
routine analysis in quality control.

Table 1: Optimized chromatographic conditions

Parameter Optimized condition
Chromatograph HPLC (Shimadzu with 2487 PDA)
Column Hypersil BDS Cg, 250, Spum
Mobile Phase* Buffer: ACN (80:40).

Flow rate 1.2 ml/min
Detection 240 nm
Injection volume 20ml
column Temperature Ambient

Table 2: System suitability parameters

Parameter Capecitabine
Calibration range (ng/ml) 40-60
Theoretical plates 3889
Resolution -
Tailing factor 1.8
LOD (pg/ml) 0.088
LOQ (ug/ml) 0.26

Table 3: Analysis of formulation and recovery studies

Drug Label claim Estimation Recovery
(mg/ml) Mg/capsule % label Amount %
claim added pg/ml | Recovery

Capecitabine 500 500 99.41 80 99.96
100 100.31
120 100.32

Table 4: Validation Parameters

Parameters CAP

Linearity range 40 — 60 pg/ml

Correlation coefficient 0.998

Slope 15288

Y Intercept 41451

Recovery(n=3) 100.19 %

Intra-day(n=6)(% RSD) 0.6

Inter-day(n=6) (% RSD) 1.58%

%RSD= % Relative standard deviation
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