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INTRODUCTION  
Bosutinib is used in treating Chronic 
Myelogenous Leukemia (CML), Bosutinib, 
functions as a dual inhibitor of SRC and ABL 
kinases, and preclinical studies demonstrated a 
high antiproliferative activity in human CML cell 
lines and a number of other malignancies. It is 
the first member of a new class of agents that 
act by inhibiting particular tyrosine kinase 
enzymes, instead of non-specifically inhibiting 
rapidly dividing cells. It is a protein tyrosine 
kinase created by the Philadelphia chromosome 
abnormality in chronic myeloid leukemia. The 
usual tablet dose is 100mg and 500mg. As a 
very novel and recently synthesized drug, there 
are only a few references for Bosutinib. As there 
is no other or few analytical methods available 
for the estimation of this drug in the bulk and 
pharmaceutical dosage forms. The chemical 
structure of Bosutinib is given in Fig 1. 
Chemically it is 4-(2,4-dichloro-5-
methoxyanilino)-6-methoxy-7-[3-(4-
methylpiperazin-1-yl)propoxy]quinoline-3-
carbonitrile with empirical formula 

C26H29Cl2N5O3. In the present work simple, 
accurate and precise UV-Spectrometric method 
has been developed and validated. 
 
 

 
 

Fig. 1: Chemical Structure of Bosutinib 
 

 

Research Article 

ABSTRACT 
A novel, safe and sensitive method of Spectrophotometric estimation in UV-region has been developed 
for the Bosutinib. The method have been developed and validated for the Bosutinb using Methanol as 
diluents, which does not show any interference in Spectrophotometric estimations. All the parameters 
of the analysis were chosen according to ICH [Q2 (R1)] guideline and validated statistically using RSD 
and %RSD along with neat chromatograms. 
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MATERIALS AND METHOD  
Instrumentation  
UV-Visible double beam spectrophotometer with 
matched quartz cells (1cm), Model: Shimadzu 
Corp. A11455009290, Make: Shimadzu  

 
Materials Required  
Bosutinib pure standard was purchased from 
Swapnaroop drug agency (India). Methanol    
analytical grade were purchased from Dipa 
enterprises. Bosutinib tablets available under the 
brand name Bosulif (100mg, Pfizer ltd.) were 
purchased and used. 
 
Preparation of Standard Stock Solution  
10mg of Bosutinib was weighed accurately and 
transferred to a 10ml volumetric flask containing 
some amount of methanol. Volume was made 
up to the mark using methanol to obtain the 
resulting solution of 1000 µg/mL. The 
absorbance of the latter was recorded using UV 
visible spectrophotometer in range 200-400nm. 
 
Preparation of sample Solutions for 
calibration curve 
From stock solution 0.05, 0.1, 0.15, 2.0,2.5 and 
3.0 mL solutions were pipetted out and diluted 
up to 10ml using solvent mixture to obtain 
resultant solutions of 5, 10, 15, 20, 25 and 
30µg/ml. Absorbance for each of these solution 
was recorded in triplicate and calibration curve 
was constructed considering mean absorbance 
of each test solution. From the calibration curve 
equation of line, correlation coefficient and 
intercept were determined. 
 
Accuracy  
The recovery studies for the method were 
carried out by standard addition method. It was 
evaluated at three concentration levels (80,100 
and 120%) and the percentage recoveries were 
calculated. The data is tabulated in table 2.  
 
Precision  
From the calibration range three QC standards 
were define viz. 8, 18 and 20µg/mL as LQC, 
MQC and NQC respectively. The solutions for 
QC standards were prepared by diluting stock 
solution of 0.8, 1.8 and 2.0 ml solutions up to 10 
mL. Absorbance of each QC standard was 
recorded for intraday and inter day precision in 
triplicates as per ICH guidelines Q2R1  
 

Limit of Detection and Limit of Quantification  
The Limit of Detection (LOD) and Limit of 
Quantification (LOQ) were determined based on 
the standard deviation of the response and the 
slope of the calibration curve. The sensitivity of 
the method was established by the LOD and the 
LOQ values. 
 
Robustness  
10µg/mL solution was selected for robustness 
study for the parameters like wavelength. 
Wavelength was subjected to minor variation of 
   (viz.     ). The absorbances for each of 
these wavelengths were recorded in triplicate. 
The variation should not be more than 5% RSD.  

 
RESULTS AND DISCUSSION  
The proposed method was found to be simple. 
Linearity was observed in the concentration 
range of 5-30μg/mL with the regression equation 
y=0.108x-0.051 and the correlation coefficient of 
0.999. No interference was seen from any of the 
components of the pharmaceutical dosage form 
indicating the specificity of the method. The 
recovery studies were performed and the % 
RSD was found to be in the range 0.017 -1.3. 
The % RSD was found to be 0.017-1.3 for 
intraday and 0.04-0.1 for inter day precision 
studies. Thus the method was found to be 
accurate and precise as the %RSD was not 
more than 2%. The limit of detection and limit of 
quantification for Bosutinib were found to be 
0.25μg/mL and 0.76μg/mL respectively.  The 
RSD for the % assay of sample was calculated 
for parameter in robustness and was found to be 
less than 2% confirming the robustness of the 
method.   
 

 Table 1: Determination of Wavelength 
Sr. No. Wavelength (in nm) Absorbance 

1 266.0 1.366 

2 296.0 0.321 

3 341.0 0.224 

 

 
Table 2: Data for Linearity 

Concentration (µg/ml) Absorbance (at 266 nm) 

5 0.056 

10 0.160 

15 0.280 

20 0.385 

25 0.496 

30 0.594 
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Table 3: Percent Accuracy 
Sr. No. Concentration (PPM) Mean absorbance Amount recover 

(mean measured 
concentration) 

% Assay Limit (95-105%) 

1 8 0.306 7.8 100.5 Pass 

2 18 0.742 18.2 102.9 Pass 

3 28 1.176 27.9 100.7 Pass  

 
Table 4: Data for Precision 

Sr. No. Conc.(µg/ml) 
Intra day Inter day 

Mean  Absorbance*±SD %RSD Mean  Absorbance*±SD %RSD 

1 8 0.306±0.04 1.3 0.304±0.004 0.1 

2 18 0.745±0.02 0.2 0.744±0.008 0.1 

3 20 1.162±0.017 0.017 1.174±0.005 0.04 
*Mean area of two injections. 

 

 

 
Fig. 2: UV spectrum of Bosutinib (sample) 

 
 

 
Fig. 3: UV spectrum of Bosutinib (standard) 
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Fig. 4: Calibration Curve of Bosutinib 

 
 
CONCLUSION  
A validated UV-Spectrometric Method was 
developed for the determination of Bosutinib in 
bulk forms and tablet dosage form. As the 
proposed method is simple, rapid, accurate, 
precise and specific it can be employed for the 
routine analysis of Bosutinib in pharmaceutical 
dosage forms. 
 
ACKNOWLEDGEMENT  
I express my sincere thanks to Shri Bhagwan 
College of Pharmacy, Aurangabad for providing 
me all the facilities and also to my friend Vivek 
for helping me at every time. I offer my thanks to 
my colleagues Pallavi, Anita & Sachin. Last but 
most important, thanks to my Mom and Dad. 
 
REFERENCES  

1. Kalekar AK, Rao BA, Allamneni A, 
Chary PD, Kumar SS and Allamneni N. 
Development and Validation of RP-
HPLC Method for Estimation of 
Dasatinib in bulk and its Pharmaceutical 
formulation. American Journal of 
Pharmtech Research. 2012:863-872,  
2249-3387. 

2. Kuna AK and Kuna JK. RP-HPLC 
Method Development And  Validation Of 
ImatinibMesylate in Tablet Dosage 
Form. International Journal of Pharmacy 
and Pharmaceutical Sciences. 
2011:162-165, 0975-1491. 

3. Gennaro AR, Karen BM and Medwick T. 
Remington: The Science and Practice of 
Pharmacy, 19

th
 ed.; Vol-I, The Mack 

Publishing Company, Pennsylvania, 
1995, pp 437-490. 

4. A. Weston and P.R. Brown, High 
Performance Liquid Chromatography, 
Separations   in High Performance 
Liquid Chromatography, Instrumentation 
for HPLC. In: HPLC and CE – Principles 
and practice. Academic Press, USA, 
1997, pp 1-11, 24-32. 

5. http://lingualeo.com/es_LA/jungle/analyti
cal-chemistry-163830#/page/1  

6. B. K. Sharma, Instrumental Method of 
Chemical Analysis, 12

th
ed,; MerrutGoel 

Publishing House, 1992 , pp 56-126. 
7. Ramachandra B and Naidu NVS. 

Validation of RP-HPLC Method for 
Estimation of Dasatinib In Bulk and Its 
Pharmaceutical Dosage Forms. 
International journal of pharmacy and 
biological sciences. 2014:61-68, 2230-
7605. 

8. https://www.bosulif.com/ (accessed Nov 
13, 2015). 

9. https://pubchem.ncbi.nlm.nih.gov/compo
und/Bosutinib (accessed Oct 21, 2015). 

10. D. A. Skoog, F. J. Holler, S. R. Crouch, 
Principle of Instrumental Analysis, 6

th 

ed.; Thomson Publications, India, 2007, 
pp 1-6, 145-180. 

11. Pirro E et al. A New HPLC–UV 
Validated Method for Therapeutic Drug 
Monitoring of Tyrosine Kinase Inhibitors 
in Leukemic Patients. Journal of 
Chromatographic Science. 2011;49:753-
757. 

12. G. R. Chatwal, S. K. Anand, 

y = 0.1087x - 0.0518 
R² = 0.9994 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 2 4 6 8

A
B

S
O

R
B

A
N

C
E

 

CONCENTRATION 



IJRPC 2016, 6(3), 608-612                                      Jadhav et al.                          ISSN: 22312781 

 

 

612 

Instrumental Methods of Chemical 
Analysis. 5

th
 ed.; Himalaya Publishing 

House, 2002, pp 107-110. 
13. G.D. Christian, Analytical Chemistry, 7

th
 

ed.; John Wiley and Sons, 2003, pp 5-
42, 131-132. 

14. H. H. Willard, L. L. Merritt, J. A. Dean, F. 
A. Settle, Instrumental Methods of 
Analysis, 7

th
  ed.; CBS Publisher and 

Distributors, New Delhi, 2002, pp 617. 
15. ICH Guidelines on Validation of 

Analytical procedure: Text and 
Methodology Q 2 (R1), (2011). [RJC-
761/2011]. 

16. Indian pharmacopoeia, (1996) Vol-2. 
Controller of Publications, Ministry of 
health and family welfare (131-132), 
Delhi, Government of India.  

17. Harika M and Kumar GS. Development 
And Validation of RP-HPLC Method for 
Estimation of Nilotinib In Bulk and Its 
Pharmaceutical Formulation. 
international research journal of 
pharmacy.  2012:2230 – 8407. 

18. Dziadosz M, Lessiga R and Bartels H. 
HPLC–DAD protein kinase inhibitor 
analysis in human serum. J 
Chromatography B. Analyt Technology 
Biomed Life Science. 2012:77–81, 893–
894. 

19. M. W. Dong, Modern HPLC for 
practicing scientist, 1

st
ed,; A John Wiley 

& Sons Interscience Publication, 2007, 
pp 194-217. 

20. http://www.rxlist.com/bosulif-drug.htm 
(accessed Nov 06, 2015). 

21. P. C. Kamboj, Introduction in 
Pharmaceutical Analysis. Volume I, 2

nd
 

ed.; Vallabh Publication, 2005, Delhi, pp 
1-3. 

22. P. D. Sethi, High Performance Liquid 
Chromatography, Quantitative Analysis 
of Pharmaceutical Formulations, 1

st
 ed.; 

CBS Publishers and Distributors, New 
Delhi, 2007, pp 1-11, 116-120.  

23. P. S. Kalsi, Spectroscopy of Organic 
Compounds. 6

th
 ed.; New Age 

International Publishers, 2007, pp 7-10. 
24. Sandhya P, Vishnu Priya P, Shyamala, 

Anjali Devi N and Sharma JVC. Method 
Development And Validation of 
ImatinibMesylate In Pharmaceutical 
Dosage Form By RP-HPLC. World 
journal of pharmacy and pharmaceutical 
science. 2013;3:682-688, 2278-4357. 

25. Malviya R, Bansal V, Pal OP and 
Sharma PK. High performance liquid 
chromatography: a short review. J 
global pharma technology. 2009:22-26, 
0975– 8542. 

26. R. Synder, Practical HPLC method 
development. 2

nd
 ed.; Wiley Interscience 

Publication: 1997. pp.120, 234-240,266-
278, 688. 

27. R.P.W Scott, Technique and Practice of 
chromatography, Marcel Dekker, Vol. 
70.; New York, 1995, pp 1-12.  

28. Phani RS, Prasad KRS and Reddy U. 
Scientific approach for RP-HPLC 
method development: complete review. 
J Caribbean Journal of Science and 
Technology. 2016;2:896-903, 2249-
5347. 

29. S. M. Khopkar, Basic concepts of 
analytical chemistry, 2

nd
 ed.; New age 

International Ltd. Publishers, New Delhi, 
1998, pp 178-179.  

30. United State Pharmacopeia, USP 29/NF 
24, US Pharmacopeial Convention, Inc, 
Rockville   MD, 2006, 555-556, 1777, 
1861, 3050-3052.  

31. Chakravarthy VK and Sankar DG. 
Development and validation of RP-
HPLC method for estimation of Erlotinib 
in bulk and its pharmaceutical 
formulation. J Rasayan. 2011;4:393-
399, 0974-1496. 

 

 

 

 


