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ABSTRACT 

Objective: The present investigation aims to develop an efficient, rapid, sensitive, selective, linear, and accurate method for analyzing capecitabine 
in bulk and tablet dosage form by UV-spectroscopy approaches.  

Methods: Capecitabine is an estimation by three different developed methods with different UV detection, method A (zero-order 
spectrophotometric method) at 239 nm, method B (first-order spectrophotometric method) at 231 nm, and method C (area under the curve 
spectrophotometric method) at 230 to 248 nm. The method's validation and stress degradation studies were done following the International 
Conference on Harmonization (ICH) guidelines. 

Results: The methods were validated using the prescribed parameters like system suitability, LOD, LOQ, accuracy, precision, robustness, specificity, 
etc. The relative standard deviation (% RSD) of the peak area observed in each case was found within the accepted range (<2%). The linearity 
study's coefficient of correlation (R2) value was<0.99. The methods were quantified accurately in the presence of degraded products. 

Conclusion: The developed simple and economical method is a suitable option for the qualitative and quantitative study of capecitabine in bulk and 
tablets, even in its degraded products, which may arise because of oxidation, hydrolysis, thermal, and photolytic decomposition. 
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INTRODUCTION 

The correlation between cancer, life, and drugs is vital and 
frightening. Cancer causes life-threatening situations, and certain 
magical medications can save lives; conversely, some medicines or 
drug consumption can cause cancer and death. Capecitabine (N4-
pentyloxycarbonyl-5'-deoxy-5-fluoro-cytidine), an oral 
fluoropyrimidine, has been synthesized in the laboratory as an 
inactive precursor that passes intact through the intestinal mucosa 
and is sequentially converted to 5'-deoxy-5-fluorocytidine (5'-
DFCR), 5'-deoxy-5-fluorouridine (5'-DFUR) and finally 5-FU in the 
liver and tumour tissues selectively [1]. Based on data 
demonstrating consistent activity across several trials in patients 
with heavily pre-treated breast cancer, capecitabine was approved 
in the U. S. in 1998 for treating patients with metastatic disease 
resistant to paclitaxel and anthracycline-containing therapy, with 
later European Union approval for single-agent capecitabine in the 
metastatic setting. In 2001, the U. S. Food and Drug Administration 
approved capecitabine plus docetaxel (XT) for treating metastatic 
breast cancer based on a substantial phase III trial comparing XT 
with docetaxel alone, which demonstrated a survival benefit for 
combination therapy compared to single-agent therapy [2]. 
Capecitabine has provided compelling efficacy data for treating 
metastatic breast cancer and stage III or IV colorectal cancer, both as 
monotherapy and in combination regimens [3]. Capecitabine (fig. 1) 
is converted to 5-fluorouracil (5-FU) in a three-step enzymatic 
process, the final stage of which is mediated by thymidine 
phosphorylase (TP). Significantly higher TP activity (p<.05) has been 
recorded in several human tumor tissues (including the colorectum, 
breast, stomach, cervix, uterus, ovary, kidney, bladder, and thyroid) 
compared with normal tissue adjacent to the tumor [4]. In animal 
models, capecitabine is metabolically activated preferentially at the 
tumour site and shows antineoplastic activity [5]. In first-line 
metastatic colorectal cancer (MCRC), capecitabine results in 
superior response rates and equivalent progression-free and 
overall survival compared with i. v., 5-FU/lV [6]. In adults, 
capecitabine has a bioavailability of approximately 100% with a 

Cmax of 3.9 mg/l, Tmax of 1.5 to 2 h, and AUC of 5.96 mg. h/l. The 
predominant route of elimination is renal, and a dosage reduction of 
75% is recommended in patients with creatinine clearance (CrCl) of 
30 to 50 ml/min. The drug is contraindicated if CrCl is<30 ml/min 
[7]. The most common treatment-related adverse events are palmar-
plantar erythrodysesthesia, diarrhoea, and stomatitis [8]. 
Capecitabine is an effective and well-tolerated drug in elderly 
patients with metastatic breast cancer (MBC), including for first-line 
treatment [9]. Data from two large phase III trials performed in 
patients receiving first-line chemotherapy for metastatic colorectal 
cancer showed that capecitabine yielded higher objective response 
rates and equivalent median time to tumor progression and overall 
survival rates as 5-FU/leucovorin [10]. In a pooled analysis, 
intermittent capecitabine therapy delivered first-line therapeutic 
outcomes that were noticeably superior to fluorouracil with 
leucovorin therapy for patients with advanced or metastatic 
colorectal cancer [11]. 
 

 

Fig. 1: Structure of capecitabine 

 

Capecitabine quantification has been reported using various analytical 
techniques and tools, including UV, HPLC, UPLC, and LC-MS [12-21]. 
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Based on the previously mentioned analytical techniques, our primary 
goal is to develop efficient, rapid, sensitive, selective, linear, and 
accurate UV-spectroscopy approaches for determining capecitabine 
and performing stability-indicating stress degradation studies. The 
procedure was assessed based on ICH and USP 26 standards. 
According to ICH Q2R1 recommendations, the drug concentration of 
capecitabine in various pharmaceutical products is assessed using 
linearity, accuracy, precision, specificity, the limit of detection (LOD), 
and the limit of quantification (LOQ) [22, 23].  

MATERIALS AND METHODS 

Materials 

Mylan Laboratories Ltd., Hyderabad, India, provided capecitabine 
bulk powder as a kind gift. Capecitabine was purchased from the 
local pharmacy using the branded tablet capegard (500 mg). The 
investigation used only chemical reagents of analytical quality. 
Ethanol was procured from GlaxoSmithKline Pharmaceuticals 
Limited in Mumbai, India. From Gujarat, India's Ideal Chemicals Pvt. 
Ltd., we received potassium dihydrogen phosphate, sodium 
hydroxide, hydrogen peroxide, and hydrochloric acid. 

Instrumentation 

This analysis was conducted using a Shimadzu 1800 UV 
spectrophotometer, UV probe 4.2 series software, and 1 cm matched 
quartz cells for all measurements. The investigation employed 
borosilicate glass pipettes, volumetric flasks, beakers, a digital 
analytical balance (Mettler Toledo, India), an ultrasonic sonicator 
(Spectra Lab, India), and other instruments. 

Preparation of phosphate-buffered saline (pH 7.2) 

For the preparation of phosphate buffered saline (pH 7.2), 8.50 g of 
sodium chloride, 1.910 g of disodium hydrogen phosphate, and 
0.380 of potassium dihydrogen phosphate was dissolved in 500 ml 
of water, and the pH was adjusted to pH (at 25 °C) 7.2±0.2 and 
diluted with water in a 1000 ml volumetric flask. 

Preparation of solutions for UV spectrophotometry  

Capecitabine was accurately weighed at 10 mg and then transferred 
to a volumetric flask with a 10 ml capacity. The solute was first 
dissolved in the ethanol to make a standard stock solution with a 
1,000 µg/ml concentration. This solution was then further sonicated 
and diluted with the phosphate-buffered saline (pH 7.2) to the 
desired level. To achieve the working standard with a 100 µg/ml 
concentration, further, dilute the previously prepared standard 
stock solution with the phosphate-buffered saline (pH 7.2). The 
solutions with the requisite concentrations for procedures A, B, and 
C were diluted with the phosphate-buffered saline (pH 7.2) made 
from the working standard. 

Different methods of development  

Method A (Zero order spectrophotometric method)  

The UV-spectroscopy principle is used to conduct numerous 
analyses in the simplest possible manner. Phosphate Buffered Saline 
(pH 7.2) blank solution was kept constant. Samples from 200 to 400 
nm were taken. The linearity investigation revealed that the 
maximum wavelength (λmax) is 239 nm. 

Method B (First-order spectrophotometric method)  

The UV-Spectroscopy principle is used to conduct numerous 
analyses in the simplest possible manner. The phosphate-buffered 
saline (pH 7.2) was kept as a blank solution. Spectra between 200 
and 400 nm were measured. The zero-order spectra were 
transformed into first-order derivative spectra (delta lambda 8, 
scaling factor 1) using the inbuilt software of the instrument. After 
interpreting the data for linearity, the λmax was 231 nm. 

Method C (Area under the curve spectrophotometric method)  

Two effective areas on the mixed spectrum directly proportional to 
the concentration of the desired spectral component effectively 
solve the broad spectrum with the methodology. A reference 
solution was preserved for the Phosphate Buffered Saline (pH 7.2). 

Samples were captured between 200 and 400 nm. Using UV probe 
software-2.42, the spectra between 230 and 248 nm were recorded. 
The area versus concentration data was used to conduct the linearity 
assessment. 

Method validation 

The developed method was validated according to the ICH 
guidelines (ICH Q2R1) for linearity, specificity, precision, accuracy, 
robustness, the limit of detection, and quantification [22]. 

Linearity 

Linearity is an analytical technique that achieves test results 
proportionate to the analyte concentration in the test sample. A 
plethora of solutions was made for the standard calibration curve 
based on beer's lambert law for methods A and C at 6-18 µg/ml and 
6-20 µg/ml for method B. 

Precision 

The analytical method, or precision, denotes the reproducibility of 
the analytical process. Precision is the degree of agreement between 
individual test results when a technique is subjected to numerous 
samplings of a homogenous sample. Six concentrations of 12 µg/ml 
(methods A, B, C) of standard drug solution are evaluated for 
intraday and interday precision, and variations are investigated. The 
drug concentrations were evaluated on different consecutive days in 
the intermediate precision investigation, demonstrating the 
laboratory variation on different days. The percentage RSD was 
calculated. 

Accuracy 

The analytical technique of accuracy examines the degree to which 
test findings and the actual value are near one another. Accuracy 
was assessed at three distinct concentration levels (50%, 100%, and 
150%) by appropriately incorporating capecitabine standard stock 
solution into the sample. The amount of drug in triplicate 
preparations at each concentration level and the percent recovery 
were used to calculate the recovery. 

Robustness 

Robustness is a measure of its capacity to stay unaffected by little. 
Still, deliberate changes in analytical process parameters indicate its 
consistency over time. It was performed by altering the UV-
spectrophotometric technique's wavelength (±2 nm). Still, there was 
no apparent difference in the results within the ICH guidelines [23, 
24]. The sample evaluation was done six times. 

Sensitivity 

The limit of quantification and limit of detection were used as 
parameters in the sensitivity calculation. LOD refers to the lowest analyte 
concentration in a sample that can be detected but not fundamentally 
quantified. The lowest level at which an analyte may be measured with 
acceptable accuracy and precision is known as the LOQ. 

The following formulae were used to calculate LOD and LOQ [25]. 

LOD = 3.3 ×  standard deviation of response/slope of the calibration curve 

LOQ = 10 ×  standard deviation of response/slope of the calibration curve 

Analysis of commercial dosage form 

To analyse various commercial tablet dosage forms based on the 
efficacy and pharmacokinetics study evaluation, chose a distinct 
manufacturer tablets and carried out the assay to determine the 
amount of drug present in the dosage forms [26]. The 500 mg brand-
name capegard tablets of capecitabine (20 tablets) were compared 
in this dissertation. For evaluation, 20 tablets are accurately 
energized and weighed. The powdered tablet containing the 
equivalent of 10 mg of capecitabine was weighed and placed into a 
volumetric flask with a capacity of 10 ml. The ethanol was added to 
the mark and sonicated, and all solutions were filtered. The solutions 
with the requisite concentrations for procedures A, B, and C were 
diluted with the phosphate-buffered saline (pH 7.2) made from the 
working standard. Measure the tablet brand (capegard) by 
contrasting them to the reference drug.  
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Stress degradation studies 

Oxidation stress degradation studies 

The 1 ml of capecitabine stock solution was combined with 1 ml of 
35% hydrogen peroxide, diluted with ethanol up to 10 ml, and left at 
room temperature for 90 min. The reference solution underwent the 
same conditions without adding 35% hydrogen peroxide. The test 
solution was sufficiently diluted to provide test solutions with 12 
µg/ml concentrations for methods A, B, and C. At last, the samples 
were analyzed using UV spectroscopy to calculate the degradation 
percentage. 

Acid stress degradation studies 

The 1 ml of capecitabine stock solution was mixed with 1 ml of 1N 
hydrochloric acid, and the volume was filled off with ethanol to 10 
ml and maintained at room temperature for 90 min. The same 
conditions were applied to the reference solution without adding 
acid. The test solution was neutralized with NaOH and diluted 
adequately to get a test solution of 12 µg/ml for method A, method 
B, and method C. The samples were also scanned in UV 
spectroscopy, and the degradation percentage was calculated. 

Alkali stress degradation studies 

In addition, 1 ml of 1N NaOH was added to 1 ml of capecitabine stock 
solution. The volume was then filled to 10 ml with ethanol and left at 
room temperature for 90 min. Additionally, the reference solution 
was treated under identical circumstances without adding NaOH. 
Further, the solution was diluted to provide test solutions with 12 
µg/ml concentrations for methods A, B, and C. To calculate the 

percentage of deterioration, the samples were further scanned using 
UV spectroscopy. 

Dry heat stress degradation studies 

The standard drug solution was kept in an oven at 80 °C for 48 h to 
assess dry heat degradation, developed the 12 µg/ml test solutions 
for methods A, B, and C. The reference solution underwent the same 
procedures without the sample being heated. The samples' 
deterioration percentages were also estimated after the samples 
were scanned employing UV spectroscopy. 

Photolytic stress degradation studies 

The sample solution was exposed to UV light at 365 nm for 48 h in a 
UV chamber to test the drug's photolytic stability, developed the 12 
µg/ml test solutions for methods A, B, and C. The reference solution 
was also subjected to the same circumstances but without exposure 
to UV light. After the samples were scanned using UV, the degree of 
deterioration was also recorded. 

RESULTS AND DISCUSSION 

Linearity 

For methods A, C, and B in linearity studies, the concentration range 
for the calibration curves was 6–18 µg/ml and 6–20 µg/ml, 
respectively. The linear regression equation of method A is y = 
0.0554x-0.1414 with a correlation coefficient of 0.9992 (fig. 2 and 3), 
Method B is y = 0.0011x+0.0024 with a correlation coefficient of 
0.9967 (fig. 4 and 5), Method C is y = 0.1141x-0.2421 with a 
correlation coefficient of 0.9973 (fig. 6 and 7). 

 

 

Fig. 2: Calibration curve of capecitabine for method A (Zero order spectrophotometric method) 

 

 

Fig. 3: Overlay spectrum of capecitabine for method A (Zero order spectrophotometric method) 
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Fig. 4: Calibration curve of capecitabine for method B (First-order spectrophotometric method) 

 

 

Fig. 5: Overlay spectrum of capecitabine for method B (First-order spectrophotometric method) 

 

 

Fig. 6: Calibration curve of capecitabine for method C (Area under the curve spectrophotometric method) 
 

 

Fig. 7: Spectrum of capecitabine for method C (Area under the curve spectrophotometric method) 
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Precision 

When the percentage of RSD in precision studies was less than 2%, 
the suggested procedure had acceptable reproducibility. The 

performance of intraday and interday precision and the percent RSD 
for the response of six replicate measurements in methods A, B, and 
C were within the acceptable ranges. Results from the intraday and 
interday precision studies are summarized in tables 1 and 2. 

 

Table 1: Intraday precision for capecitabine methods A, B, and C 

S. No. Conc. (µg/ml) Method A Method B Method C % RSD  
Absorbance Area Method  

A B C 
1 12 0.524 0.011 1.138 1.58% 0% 0.77% 
2 12 0.525 0.011 1.145 
3 12 0.524 0.011 1.123 
4 12 0.524 0.011 1.129 
5 12 0.526 0.012 1.140 
6 12 0.524 0.011 1.144 

Method A (Zero order spectrophotometric method), Method B (First-order spectrophotometric method), and method C (Area under the curve 
spectrophotometric method). 

 

Table 2: Interday precision for methods A, B, and C of capecitabine 

S. No. Conc. (µg/ml) Method A Method B Method C %RSD 
Absorbance Area Method A Method B Method C 

1 12 0.532 0.011 1.178 1.28% 0% 1.84% 
2 12 0.539 0.011 1.189 
3 12 0.549 0.011 1.145 
4 12 0.552 0.011 1.156 
5 12 0.544 0.011 1.177 
6 12 0.547 0.011 1.134 

Method A (Zero order spectrophotometric method), method B (First-order spectrophotometric method), and method C (Area under the curve 
spectrophotometric method). 

 

Table 3: Capecitabine accuracy observations for methods A and C 

Level Conc. 
(µg/ml) 

Amount of drug added (µg/ml) Amount recovered (µg/ml) % Recovery 
Pure Formulation Method Method 

A C A C 
 
50% 
 

4.5 2 2.5 4.48 4.38 1.85 % 1.92 % 
4.5 2 2.5 4.32 4.35 
4.5 2 2.5 4.43 4.51 

 
100% 
 

9 2 7 9.03 8.89 0.32 % 0.06% 
9 2 7 8.98 8.88 
9 2 7 8.98 8.88 

 
150% 
 

13.5 2 11.5 13.43 13.49 0.34 % 0.14% 
13.5 2 11.5 13.34 13.51 
13.5 2 11.5 13.40 13.53 

Method A (Zero order spectrophotometric method), method C (Area under the curve spectrophotometric method). 

 

Accuracy 

The percentage of recovery values in the accuracy studies 
demonstrates that the proposed method is accurate and that 

interference response exists. Three replicate measurements 
using three different methods, A, B, and C, showed that the 
percent recovery was within the allowed ranges (tables 3 and 4). 

 

Table 4: Capecitabine accuracy observations for methods B 

Level Conc. (µg/ml) Amount of drug added (µg/ml) Amount recovered (µg/ml) % Recovery 
Pure Formulation 

 
50% 
 

5 2 3 5.01 0.34% 
5 2 3 5.01 
5 2 3 4.98 

 
100% 
 

10 2 8 9.92 0.35% 
10 2 8 9.95 
10 2 8 9.99 

 
150% 
 

15 2 13 15.01 0.17% 
15 2 13 14.97 
15 2 13 15.02 

Method B (First-order spectrophotometric method) 
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Robustness 

Table 5: The capecitabine robustness data for several approach techniques using UV techniques 

Method Condition %RSD 
A Wavelength 237 nm 0.41 

Wavelength 241 nm 0.34 
B Wavelength 229 nm  0.12 

Wavelength 233 nm 0.23 
C Wavelength 228 nm to 246 nm 1.32 

Wavelength 232 nm to 250 nm 1.44 

*Mean of six observations (n=6). Method A (Zero order spectrophotometric method), Method B (First-order spectrophotometric method), and 
Method C (Area under the curve spectrophotometric method). All the parameters were passed with no notable changes. The percent RSD was 
within the acceptable range (table 5). 
 

Assay  

The commercially available Capegard (500 mg) formulations of 
capecitabine assay were carried out, and the purity percentage was 

assessed by methods A, B, and C. Neither substantial variation was 
found during the percentage purity analysis. The interpretation 
findings for the marketed tablets of capecitabine are depicted in 
table 6. 

 

Table 6: Assay data for the commercially available capecitabine formulations (Capegard 500 mg) using UV techniques 

Drug and label claim Amount estimated (mg/tab) Purity (% w/w)±S. D, (%RSD) 
Method Method 
A B C A B C 

Capegard (500 mg) 499±0.52 499±0.44 499±0.22 99.56±0.27 (0.25%) 99.61±0.23 (0.21%) 99.64±0.12 (0.12%) 

*Mean of three observations (n=3), (mean±SD). Method A (Zero order spectrophotometric method), Method B (First-order spectrophotometric 
method), and Method C (Area under the curve spectrophotometric method). 
 

Sensitivity 

In the LOD analysis, the detection limits for methods A, B, and C 
were 0.36, 0.63, and 0.19 µg/ml, while the quantitation limits were 
1.08, 1.9, and 0.59 µg/ml. Table 7 displays the relevant LOD and LOQ 
values for capecitabine. 

Stress degradation studies 

Studies on stress degradation were carried out under various 
stressful conditions, but no significant degradation was observed. 
The highest degradation percentage was observed in oxidation 
stress tribunals, where methods A, B, and C observed 11.46, 18.18, 
and 12.91% of degradation, respectively (fig. 8). 

Table 7: Employing UV techniques, capecitabine's sensitivity 
assessments (LOD and LOQ) 

Method LOD (μg/ml) LOQ (μg/ml) 
Method A 0.36 1.08 
Method B 0.63 1.9 
Method C 0.19 0.59 

*Mean of three observations (n=3). Method A (Zero order 
spectrophotometric method), Method B (First-order 
spectrophotometric method), and Method C (Area under the curve 
spectrophotometric method). 

 

  

A       B 

 

C 

Fig. 8: The oxidative stress degradation studies spectrum for methods A, B, and C 
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A        B 

 

C 

Fig. 9: The acid stress degradation studies spectrum for methods A, B, and C 
 

Studies on acid stress degradation indicated that methods A, B, 
and C exhibited 9.35, 18.18, and 4.21% degradation, respectively 
(fig. 9).  

In investigations on alkali stress degradation, it was revealed that 
methods a, b, and c exhibited degradation rates of 4.38, 9.09, and 
2.02%, respectively (fig. 10). 

  

  

A       B 

 

C 

Fig. 10: The alkali stress degradation studies spectrum for methods A, B, and C 
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Dry heat stress degradation studies observed less degradation, with 
methods A and C found to be 2.48 and 1.05%. However, no degradation 
was seen for method B throughout the analysis period (fig. 11). 

Regarding photolytic stress degradation, methods A and C showed 
degradation percentages of 0.38 and 0.35; however, method B 
showed no degradation at any stage (fig. 12). 

  

  

A      B 

 

C 

Fig. 11: The thermal stress degradation studies spectrum for methods A, B, and C 
 

  

A     B 

 

C 

Fig. 12: The photolytic stress degradation studies spectrum for methods A, B, and C, The suggested spectrophotometric analytical 
technique for determining was simple, rapid, accurate, precise, and inexpensive 
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Table 8: Overview of capecitabine UV-spectrophotometric validation parameters 

Parameters Method A Method B Method C 
λmax 239 nm 231 nm 230-248 nm 
Linearity (μg/ml) 6-18 μg/ml 6-20 μg/ml 6-18 μg/ml 
Regression coefficient R² = 0.9992 R² = 0.9967 R² = 0.9973 
Regression equation (y=mx+c) y = 0.0554x-0.1414 y = 0.0011x+0.0024 y = 0.1141x-0.2421 
Intra-day precision (% RSD) 1.58% 0% 0.77% 
Inter-day precision (% RSD) 1.28% 0% 1.84% 
Robustness (% RSD) 0.34-0.41 0.12-0.23 1.32-1.44 
LOD (μg/ml) 0.36 0.63 0.19 
LOQ (μg/ml) 1.08 1.90 0.59 

Method A (Zero order spectrophotometric method), Method B (First-order spectrophotometric method), and method C (Area under the curve 
spectrophotometric method). 
 

Table 9: The desired outcome of capecitabine stress degradation studies employing UV-spectrophotometric 

Degradation condition Method A Method B Method C % Degradation 
Absorbance Area Method 

A B C 
Oxidation 0.464 0.009 0.991 11.46% 18.18% 12.91% 
Acid 0.475 0.009 1.090 9.35% 18.18% 4.21% 
Alkali 0.501 0.010 1.115 4.38% 9.09% 2.02% 
Dry Heat 0.511 0.011 1.126 2.48% 0% 1.05% 
Photolytic 0.522 0.011 1.134 0.38% 0% 0.35% 

Method A (Zero order spectrophotometric method), Method B (First-order spectrophotometric method), and Method C (Area under the curve 
spectrophotometric method). 
 

The suggested spectrophotometric analytical technique for 
determining was simple, rapid, accurate, precise, and inexpensive. 
Capecitabine in commercial formulations and bulk can be 
distinguished using recently established methodologies. Established 
methods A (zero order spectrophotometric approach), B (first order 
spectrophotometric method), and C (area under the curve 
spectrophotometric method), each of which showed excellent 
results in the study of validation following the ICH guidelines. The 
ICH guidelines and limitations accept the achieved linearity, 
accuracy, precision, and robustness. As mentioned above, the 
linearity investigation of the three approaches reveals a linear curve 
with an excellent R2 value (0.99). In other parameters, such as 
accuracy, precision, and robustness, the %RSD findings are less than 
2%, indicating the usefulness of the methods with ICH criteria [23]. 
According to assay studies, the capecitabine commercial formulation 
(capegard 500 mg) contained 99 to 100% of the drug and showed a 
%RSD value of less than 2%. Studies on stress degradation have 
shown that minimal degradation was observed during the 
investigation under various applied stress conditions [15]. 

CONCLUSION 

The current research proposes an accurate, efficient, and specific for 
routine capecitabine analysis. It can be used to identify related 
substances or other contaminants during storage conditions and 
estimate the analyte of interest without interferences. Different 
methods (such as the zero-order spectrophotometric method, First-
order spectrophotometric, and area under the curve 
spectrophotometric) can provide a more accurate analysis with 
validity or enforceability. As a result, according to ICH Q2 (R1) 
criteria, the UV methods can obtain high specificity in less time while 
analyzing capecitabine and its formulations. 
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