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Introduction 

Febuxostat chemically is 2- [3-cyano -4- (2- methlypropoxy) phenyl] - 4- methlythiazole-5-carboxylic acid (Figure 
1). It is a non purine selective inhibitor of xanthine oxidase that is indicated for use in the treatment of 
hyperuricemia and gout1. In contrast to allopurinol, febuxostat inhibits both oxidized and reduced forms of xanthine 
oxidase 2, 3 and has minimal effect s on other enzymes of purine and pyrimidine metabolism3, 4. A study comparing   
febuxostat  to allopurinol  found  that  more  individuals  treated with febuxostat  had decreased  levels of  uric acid, 
but there was no difference in the amount of initial  gout flares or the surface area of gout tophi 5. Literature survey 
revealed only one hplc method for the estimation of febuxostat and its related substances6. The  aim  of  the  study  is  
to  develop  a  simple , sensitive , accurate and precise  method  for  determination  of  febuxostat  in pharmaceutical 
formulations and bulk drugs using UV spectrophotometer.     

 
Fig. 1: Structure of Febuxostat 

 
Experimental 

Instruments: An analytical UV- Visible Spectrophotometer (UV-2080) with a matched pair of 10 mm quartz cells 
were used for experimental purpose.  
Materials: Febuxostat was obtained as a gift sample from Lupin pharma limited; Methanol AR was procured from 
MERCK Limited, Mumbai. The commercially available marketed tablet brand containing Febuxostat, 40 mg in each 
tablet have been used for estimation.  
Scanning and determination of maximum wavelength (λmax):  In order to ascertain the wavelength of maximum 
absorption (λ max)  of the drug, qualitative  solution of  the drug was prepared in methanol and scanned using UV 
spectrophotometer within the wavelength region of 200-400 nm against methanol as blank. The resulting spectra are  
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shown  below (Fig. 2) and  the  absorption  curve  showed  characteristic  absorption  maxima  at 315 nm for 
Febuxostat. 
Spectrum of Febuxostat (200-400nm): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Preparation of Standard Stock Solutions: Standard stock solution (primary) was prepared by dissolving 10 mg of 
febuxostat in 10 ml of methanol to get concentration of 1mg/ml (1000µg/ml). Secondary stock solution was 
prepared daily by diluting 1ml of the primary stock solution to final volume of 10 ml using methanol to get 
concentration of 0.1mg/ml (100µg/ml). 
Preparation of calibration standard solutions: The calibration standard solutions were prepared daily by diluting 
secondary stock solution with methanol to get calibration standard solutions of 0.2, 0.4, 0.6, 0.8 and 1 µg/ml of 
febuxostat to construct Beer’s law plot for pure drug, the absorbance was measured at λmax 315 nm, against 
methanol as blank. 
Procedure for formulations:  
Twenty tablets of febuxostat were accurately weighed, finely powdered and mixed. A portion of the powder 
equivalent to 10mg of febuxostat was transferred into a 10 ml volumetric flask and 10ml of methanol was added. 
The content of the flask was sonicated for 15 min and diluted to volume with methanol. This solution was  
centrifuged  for 15  min  at  5000  rpm  to  separate  out  the  insoluble  excipients.  Appropriate solutions were 
prepared by taking suitable aliquots of the clear supernatant and diluting them with methanol to give final 
concentration (10µg/ml). The absorbance of these solutions was measured at 315 nm. The amount of febuxostat per 
tablet was calculated using the calibration curve. 
Validation: Validation is one of the most important steps in method development for analytical determinations. The 
main validation parameters 6 such as linearity and range, and precision, limit of detection (LOD), limit of 
quantitation (LOQ), recovery and ruggedness were evaluated in developed method. 
Linearity andRange:    
Under   the  experimental   conditions,   the  calibration  graphs  of  the  absorbance  versus concentration  were  
found   to  be   linear  over   the  range   of  0.2-1 µg/ ml  for proposed method. The statistical analysis of data 
obtained for the estimation of febuxostat in pure solution indicated high level of accuracy for the proposed methods 
as evidenced by the low values of standard deviation and coefficient of variation (Table 1). The linear regression 
equation obtained was Y = 0.1035X+0 where Y is the absorbance and X is the concentration (in µg/ml) of pure drug 
solution (Figure 3). Linearity of the regression equation and negligible scatter of points for the two drugs by the 
proposed methods were demonstrated from the highly significant (p > 0.05) correlation coefficient value. The  
reported  slope  values  without  intercept  on  the  ordinate  at  95%  confidence   limits,  suggested  that  the 
calibration lines of febuxostat solutions in methanol did not deviate from the origin as the above-obtained  values 
fall within the confidence limits. (Table 2). 
 

Table1:  Linearity Table of Febuxostat 
S.No Conc(µG/ML) Absorbance 
1 0 0.0000 
2 0.2 0.0214 
3 0.4 0.0421 
4 0.6 0.0634 
5 0.8 0.0841 
6 1.0 0.1055 
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Linearity Curve of Febuxostat 

 
Table 2: Regression Analysis of Data for the Estimation of Febuxostat from Standard Solution 

Statistical Parameters febuxostat 

Regression equation Y=0.1035X+0 

Correlation coefficient 0.9999 

Slope with out intercept 
0.0805X 
 

Precision: 
The precision of a method is defined as the closeness of agreement between independent test results obtained under 
optimum conditions. Three different concentrations of Febuxostat in the linear range (0.3, 0.6 and 0.9 µg/ml) were 
analyzed in 5 independent series in the same day (intra-day precision) and 3 consecutive days (inter-day precision). 
The Results are shown in table 3. 
 

Table.3 Intra Day & Inter Day Precision Readings 
S.No Conc (µG/ML) Intra Day Inter Day 
1 0.3 0.0298 0.0345 
2 0.6 0.0642 0.0629 
3 0.9 0.0915 0.0968 
4 Mean 0.0620 0.0650 

 
Detection Limit & Quantitation Limit: 
The detection limit of an individual analytical procedure is the lowest amount of analyte in a sample which can be 
detected but not necessarily quantitated as an exact value. The quantitation limit of an individual analytical 
procedure is the lowest amount of analyte in a sample which can be quantitatively determined with suitable 
precision and accuracy. The LOD and LOQ were calculated by using the relation 3.3σ/S and 10 σ/S respectively, 
where σ is the standard error of estimate and S is the slope. Calculated values of limit of detection (LOD) and 
quantitation (LOQ) for Febuxostat were found to be 1.0585 and 3.2077 µg/ml respectively. 
 
Ruggedness: 
The ruggedness of the proposed method was evaluated by applying the developed procedures to assay of 10 µg/ml 
of febuxost at using the same instrument by two different analysts under the same optimized conditions at different 
days. The obtained results were found to reproducible, since there was no significant difference between analysts. 
Thus, the proposed methods could be considered rugged. The Results are shown in table 4 
 

            
 
 
 
 
 
 
                                                              y=0.1035x+0        
                                                                        r2=0.9999 
 
 
 
 

0

0.02

0.04

0.06

0.08

0.1

0.12

0 0.2 0.4 0.6 0.8 1 1.2



 N. SambaSiva Naik et al                                                                                                    IJCPS, 2013: Vol.1(5): 337-341        

  Int. J. Chem. Pharm. Sci.,       340 

Table.4 Ruggedness Data At 10(µG/ML) By Two Analysts at Different Days 
Test Conc(µg/ml) Analyst--1 Analyst—2 
10(µg/ml) 0.9505 0.9515 
10(µg/ml) 0.9479 0.9495 
10(µg/ml) 0.9515 0.9499 
10(µg/ml) 0.9499 0.9512 
10(µg/ml) 0.9510 0.9502 
MEAN 0.9502 0.9505 
S.D 0.0014 0.0008 
% RSD 0.1473 0.0841 

 
Recovery: 
The absolute recovery of analytical method is measured as the response of a processed spiked matrix standard 
expressed as a percentage of the response of pure standard, which has not been subjected to sample pre-treatment 
and indicates whether the method provides a response for the entire amount of analyte that is present in the sample. 
It is best established by comparing the responses of extracted samples at low, medium and high concentrations in 
replicates of at least 6 with those non-extracted standards, which represent 100% recovery.  
 
   Response of an analyte spike into matrix (processed)   
     Absolute recovery =   __ _____________________________________________    X 100 
  
                                           Response of analyte of pure standard (unprocessed) 
 
If an internal standard is used, its recovery should be determined independently at the concentration levels used in 
the method. The Results are shown in table 5. 

Table-5 
S.No Amount Added 

(µg/ml) 
Amount found 
(µg/ml) 

% Recovery 

0% 10 10.22 102.2 
80% 18 18.16 100.88 
100% 20 20.35 101.75 
120% 22 22.34 101.54 

 
Analysis of pharmaceutical formulations: 
The optimized spectrophotometric method was applied to the direct determination of Febuxostat in tablet using 
calibration curve method. From the absorbance value, the drug content per tablet (on an average basis) was 
calculated. The results are shown in below table-7 
 

Table-6: analysis of pharmaceutical formulation 

Formulation 
Labeled 
amount(mg) 

Amount recover                      
(mg) 

Percentage drug recovered %RSD 

Furic* tablets 40mg 39.8084 99.521 1.032 
   

Conclusion 
In this study a simple, fast and reliable UV spectrophotometric method was developed and validated for the 
determination of Febuxostat in bulk drug and pharmaceutical formulations. This method was applied directly to the 
analysis of pharmaceutical dosage forms without the need of separation such as extraction steps prior to the drug 
analysis. As this proposed method has the low LOD value and wider linear range is more sensitive method. From the 
results obtained, we concluded that the suggested method showed high sensitivity and precision. Moreover, this 
method is simple and in expensive and it can be employed for the routine quality control of Febuxostat formulations. 
 

Acknowledgements 
Authors are thankful to J.N. Suresh Kumar, Principal of Narasaraopet Institute of Pharmaceutical Sciences, Authors 
also thankful to C.H. AjayBabu, Head of Department of Narasaraopet Institute of Pharmaceutical Sciences and 
finally thankful to for providing the gift sample of febuxostat. 
 

References 
1. Dr.Ravi Shankar, a text book of pharmaceutical analysis page. No 1-3, 1.25, 2.2, 13.1 to 13.3, 9.1 to 9.2, 

and 35.1 to 35.12 



 N. SambaSiva Naik et al                                                                                                    IJCPS, 2013: Vol.1(5): 337-341        

  Int. J. Chem. Pharm. Sci.,       341 

 
2. H.H. Williard, L.L. Merit, F.A. Settle, Instrumental methods of analysis, 7th edition, C.B.S Publishers, New 

Delhi, 2002. 
3. Vogel’stext book of inorganic qualitative analysis, 5th edition 
4. FDAdrug approvals list (online)(cited26 august2003). 
5. Douglas A.Skoog ,Donal M.West,fundamentals of analytical chemistry ,7th edition. 
6. Sharma B.K,instrumental methods of chemical analysis,19th edition,2000. 
7. Y.R.Sharma, elementary organic spectroscopy,multi colour edition.page no:2.1 & 2.2. 
8. Validation of analytical procedures, methodology, ICH harmonized tripartite guideline, 108, 1996. 
9. ICH, Q2 (R1),Validation of analytical procedures; text and methodology international conference on 

harmonization, 2005; 1 – 13. 
10. K.D.Tripati text book of pharmacology 6th edition page no205-210, 284. 
11. Chandra Reddy MN and Chandra Sekhar KB. Estimation of relatedsubstances of Febuxostat in bulk 

&40/80mg tablets by RP-HPLC. IntJ Pharm Biol Chem Sci. 2012; 1(2): 1-10. 
12. Effect of TEI-6720, a xanthine oxidase inhibitor, on the nucleoside transport in the lung cancer cell line 

A549. Pharmacology 2000; 60:34–40.  
13. Okamoto K, Eger BT, Nishino T, Kondo S and Pai EF: An extremely potent inhibitor of xanthine 

oxidoreductase: crystal structure of the enzyme-inhibitor complex and mechanism of inhibition. Journal of 
Biological Chemistry. 2003; 278:1848–1855.  

14. Takano Y, Hase-Aoki K, Horiuchi H, Zhao L, Kasahara Y and Kondo S: Selectivity of febuxostat, a novel 
non-purine inhibitor of xanthine oxidase/xanthine dehydrogenase. Life Sci. 2005; 76:1835–1847.  

15. Bagga et al., IJPSR, 2011; Vol. 2(10): 2655-2659 ISSN: 0975-8232 Available online on www.ijpsr.com 
2659.  

16. Becker MA, Schumacher HR and Wortmanns RL: Febuxostat compared with allopurinol in patients with 
hyperuricemia and gout. N. Engl. Journal of Medicine. 2005; 353 (23): 2450–2461.  

17. Substances by HPLC. Journal of Shenyang Pharmaceutical University 2010; 27(08):648-651.  
18. Sheth et al., International Journal of Pharmaceutical Sciences and Research, 2012; Vol. 3(6): 1621-1624. 


