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ABSTRACT 

A simple, accurate, precise, sensitive, rapid Ultra Performance Liquid chromatography (UPLC) method 

has been developed and validated for determination of Dasatinib in its pharmaceutical dosage form. 

Chromatographic separation was achieved on a Waters Acquity BEH C18 column(100 ×2.1mm,1.7), by 

a mobile phase consisted of Tri Ethyl Amine buffer(pH 6±0.05,maintained with ortho phosphoric acid) 

and Acetonitrile in 30:70(V/V) ratio with a flow rate of 0.8 ml/min. The detection wavelength was set at 

322 nm. Dasatinib was subjected to different stress conditions like acid, alkali, and peroxide, thermal 

and checked for its specificity, degradation & stability. The method was linear (r = 0.999) at a 

concentration range of 5-25 μg/ml. The intra and inter day precisions were satisfactory; the relative 

standard deviations did not exceed 2%. The accuracy of the method was proved; the mean recovery of 

Dasatinib was 99.04-101.58%. The proposed method has high throughput as the analysis involved short 

run-time (2.5 mins). The method met the ICH/FDA regulatory requirements. The results demonstrated 

that the method can be applied successfully for routine use in quality control industry laboratories. 
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INTRODUCTION 

Ultra performance liquid chromatography 

(UPLC) is a recent technique in liquid 

chromatography, which enables significant 

reduction in separation time and solvent 

consumption. Literature reports reveals that 

UPLC system allows about nine fold decrease in 

analysis time when compared with conventional 

HPLC system using 5 μm particle size 

analytical columns and about threefold decrease 

in analysis time in comparison to 3 μm particle 

size analytical column without compromise on 

 

 

 

 

overall separation.
1,2 

Dasatinib is a tyrosine 

kinase inhibitor which is used in the treatment 

of chronic myeloid leukemia (CML) and acute 

lymphoblastic leukemia (ALL) cell lines over 

expressing BCR-ABL. It is used for the 

treatment of imatinib‐resistant chronic myeloid 

leukemia.
3,4 

It is available as  white to off-white 

powder , designated chemically as N-(2-chloro-

6-methyl phenyl)-2-({6-[4-(2-

hydroxyethyl)piperazin-1-yl]-2-methyl 

pyrimidin-4  yl}amino) 1,3-thiazole-5-

carboxamide with an empirical formula of 

C22H26CLN7O2S and a molecular weight of 

488.01 g.mol
-1

. (Fig.1). Dasatinib is slightly 

soluble in ethanol, methanol, DMSO, acetone & 
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Acetonitrile and very poorly soluble in water. It 

has pKa values of 6.8, 3.1 and 10.8.
5
      

 

Forced degradation studies can be used to 

provide evidence on how the quality of drug 

substance or drug product varies with time 

under the influence of variety of environmental 

factors such as temperature, humidity, and light 

and enables recommendation of storage 

conditions, retest periods, and shelf life to be 

established.
6
 Literature survey reveals a few 

LC-MS methods reported for the determination 

of Dasatinib and its metabolites in biological 

fluids
7-10

. A few methods are reported for the 

determination of Dastinib in pharmaceutical 

formulations by HPLC, 
11-13 

HPTLC,
13 

UV 

spectrophotometric,
14

 and colorimetric
15

 

methods ; however UPLC method has not been 

reported for its estimation  till date. Hence an 

attempt has been made to develop and validate a 

rapid and sensitive UPLC method along with 

forced degradation studies for the estimation of 

Dasatinib as recommended by the International 

Conference on Harmonization (ICH) 

guidelines,
16,17

  The method was validated by 

parameters such as linearity, accuracy, 

precision, LOD,LOQ, robustness. 

 

Figure 1: Chemical Structure of Dasatinib 

MATERIALS AND METHOD 

Apparatus  

The analysis of the drug was carried out on a 

Waters UPLC 2996 separation module equipped 

with auto sampler& PDA detector.Data was 

monitored using Empower 2 software. pH 

meter(Adwa – AD 1020), Weighing 

machine(Afcoset ER-200A), 

Pipettes(Borosil),volumetric flasks (Borosil), 

Ultra sonicator( SV scientific) were used. 

Chemicals and Reagents 

Dasatinib pure drug was kindly supplied by 

Natco pharmaceuticals Limited,Hyderabad, 

India, as gift sample. Commercial dosage forms 

used is Dasanat 20mg and was purchased from 

local commercial sources. HPLC grade reagents 

Acetonitrile, methanol, Triethyl amine, 

analytical grade ortho phosphoric acid, water-

milliQ grade were purchased from Merck India. 

Pvt. Ltd., Mumbai, India. HCl was obtained 

from Finar chemical limited, NaOH was 

obtained from SD fine- chem limited and H2O2 

was obtained from Alpha Pharma limited. 

Preparation of Buffer 

Take 1ml Triethylamine (TEA) into a 1000ml 

beaker, dissolve and dilute to 1000ml with 

HPLC water and adjust the pH to 6 with ortho 

phosphoric acid. 

Preparation of Mobile Phase 

Mix a mixture of above buffer 300mL (30%) 

and 700 mL of Acetonitrile (70%) and degas in 

ultrasonic water bath for 5 minutes. Filter 

through 0.45 µ filter under vacuum filtration. 

Method Development  

Different chromatographic conditions were 

experimented to achieve better efficiency of the 

chromatographic system. Parameters such as 

mobile phase composition, wavelength of 

detection, column, column temperature, pH of 

mobile phase, and diluents were optimized. 

Several proportions of buffer and solvents were 

evaluated in-order to obtain suitable 

composition of the mobile phase. Choice of 

retention time, tailing, theoretical plates, and run 

time were the major tasks while developing the 

method. Finally, following chromatographic 

conditions were found suitable for the assay. 

Optimised Chromatographic Conditions 

Instrument: Waters UPLC 2996 separation 

module equipped with auto sampler& PDA 

detector  

Column: Waters Acquity BEH C18 (2.1 x 

100mm, 1.75 m) 

Wavelength: 322nm 

Column temperature: Ambient         

Flow rate: 0.5 ml/min     
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Injection volume: 6 l   

Mobile phase: Triethyl amine buffer of pH=6: 

Acetonitrile (30:70) 

Run time: 2.5 mins  

Retention time: 0.828 mins       

Technique: Isocratic             

Preparation of Mobile Phase 

Mix a mixture of above buffer 300mL (30%) 

and 700 ml of Acetonitrile (70%) and degas in 

ultrasonic water bath for 5 minutes. Filter 

through 0.45 µ filter under vacuum filtration. 

Diluent Preparation 

Mobile phase is used as diluent 

Standard Solution Preparation 

Accurately weigh and transfer 10mg of 

Dasatinib working standard into a 100 ml clean 

& dry volumetric flask add about 70 mL of 

Diluent and sonicate to dissolve it completely 

and make volume up to the mark with the same 

solvent. (Stock solution). 

From the standard stock solution, pipette 1.5 ml 

of the into a 10ml volumetric flask and dilute up 

to the mark with diluent to make the working 

solution of 15µg/ml. 

Sample Solution Preparation  

Weigh 5 Dasatinib Tablets and calculate the 

average weight. Accurately weigh and transfer 

the sample equivalent to 10 mg of Dasatinib into 

a 100 mL volumetric flask. Add about 70mL of 

diluent and sonicate to dissolve it completely 

and make volume up to the mark with diluents, 

thoroughly mix and filter through a 0.45μ pore 

size injection filter (stock solution). 

 Further pipette 1.5 ml of the above stock 

solution into a 10ml volumetric flask and dilute 

up to the mark with diluent. 

Procedure 

Inject 6 L of the standard, sample into the 

chromatographic system and measure the area 

for the Dasatinib peak and calculate the %Assay 

by using the formula. 

Validation of the Developed Method 

Method validation is the process used to 

confirm that the analytical procedure employed 

for a specific test is suitable for its intended 

use.
16

 The proposed method was validated 

according to the ICH guidelines.           

System Suitability Tests 

The chromatographic systems used for analysis 

must pass the system suitability limits before 

sample analysis can commence. It is used to 

verify that the reproducibility of the system is 

adequate for the analysis to be performed. 

Parameters like %RSD, tailing and theoretical 

plates are to be taken in to consideration. 

Linearity & Range 

The response was found linear over a 

concentration range of 5-25g/ml for Dasatinib. 

Accurately measured stock solution of  

0.5,1,1.5,2 & 2.5 ml were transferred to a series 

of 10 mL of volumetric flasks and diluted upto 

the mark with mobile phase such that the final 

concentrations are 5,10,15,20,25 μg/mL for 

Dasatinib. These solutions were injected into 

chromatographic system, peak area was 

determined for each concentration of drug 

solution.  Plot a calibration graph of peak area 

versus concentration (on X-axis concentration 

and on Y-axis Peak area).The correlation 

coefficients (r), slopes and Y-intercepts of the 

calibration curve were determined 

Accuracy 

The accuracy of the method was determined in 

terms of % recovery. A known quantity of the 

pure drug was added to the pre analysed sample 

formulation as 50%, 100% and 150% levels. 

The recovery studies were carried out 3 times of 

each level and the percentage recovery was 

calculated using the formula.  
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Precision       

The precision of an analytical procedure 

expresses the closeness of agreement (degree of 

scatter) between a series of measurements 

obtained from multiple sampling of the same 

homogeneous sample under the prescribed 

conditions. Five consecutive injections of 

15µg/ml concentration were given on the same 

day and the values of relative standard deviation 

(RSD) were calculated to determine intraday 

precision. The study was also repeated on 

different day to determine inter day precision. 

LOD and LOQ  

The limit of detection (LOD) is the lowest 

detectable concentration of the analyte, while 

limit of quantitation (LOQ) is the lowest 

quantifiable concentration. The LOD and LOQ 

were calculated using the ICH guidelines 

equation as LOD = 3.3 x σ/S and LOQ = 10 x 

σ/S, where σ is the standard deviation of y-

intercepts of regression lines and S is the slope 

of the calibration curve.   

Robustness of the Method 

The optimum chromatographic conditions set 

for this method have been slightly modified to 

evaluate the method robustness. The small 

changes made include the flow rate (±0.05 

ml/min) and the organic content in the mobile 

phase (±10%). 

Forced Degradation Studies 

Forced degradation studies were performed to 

evaluate the degradation characteristics of the 

drug and stability indicating properties of the 

method. The samples of Dasatinib were exposed 

to acidic, alkaline, thermal and oxidative, and 

degradation conditions. All the exposed 

solutions were then analyzed by proposed 

method. All forced degradation studies were 

analyzed at 15μg/ml concentration level. Acid 

degradation was carried out by treating the drug 

solution with 3ml of 0.1N HCl and alkaline 

degradation was conducted by treating with 3ml 

of 0.1N NaOH. After keeping at normal 

condition for 90mins, the solutions were 

neutralized and diluted with mobile phase. 

Solutions for oxidative stress studies were 

prepared by adding 1 ml of 3% H2O2 to the drug 

solution and keeping aside for 30 mins. The 

solution was then diluted with the mobile phase. 

Thermal induced degradation was carried out by 

adding 3 ml of diluent to the drug solution and 

was refluxed for 45 mins at 50˚C.The solution 

was cooled and injected. 

RESULTS 

System Suitability Tests  

The %RSD of five consecutive injections of 

Dasatinib solutions of 15µg/ml was found to be 

0.1%, indicating good injection repeatability. 

The tailing factor (T) was found to be <2, which 

reflects peak symmetry; theoretical plate 

number (N) was found to be 9335 for the 

column used in the study thus demonstrating 

acceptable column efficiency. All these results 

assure the adequacy of the proposed UPLC 

method for routine analysis of Dasatinib. 

Linearity 

The correlation coefficient was found to be 

0.999 in the given concentration range of 5-

25µg/ml. So the method is said to be linear, 

presented in figure no: 2 

 

Figure 2: Linearity curve for Dasatinib 

Precision 

The % RSD values of five consecutive 

injections of Dasatinib solution of 15µg/ml 

concentration for both intra-day and inter-day 

precision was found to be less than 0.3 % and 

0.5% respectively which indicates that the 

proposed method is precise. 

Accuracy 

The percentage recoveries of Dasatinib ranged 

from   99.04-101.58%.From the data obtained, it 
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was observed that the recoveries of standard 

drugs were found to be accurate and within the 

specified limits. Results are presented in table 

no: 1 

Table 1: Recovery results of Dasatinib 

Con Area 

Amt. 

Added 

(mg) 

Amt. 

found 

(mg) 

% 

recovery 

Mean 

recovery 

50 
67077

2.8 
5.1 5.12 101.02 

100.55% 100 
12894

36 
10.0 9.90 99.04 

150 
19970

86 
15.1 15.3 101.58 

LOD and LOQ  

The minimum concentration level at which the 

analyte can be reliably detected (LOD) and 

quantified (LOQ) were found to be 0.006 and 

0.018 μg/ml, respectively. The results for LOD 

& LOQ values shows that the method is quite 

sensitive for Dasatinib 

Robustness 

Minor deliberate changes in different 

experimental parameters such as flow rate and 

wave length did not significantly effect the 

 

  

 

 

 

 

 

 

 

 

 

 

 

method indicating that the proposed method is 

robust. Results are shown in table no: 2. 

Forced Degradation Studies 

The results of forced degradation studies are 

given in Table 3.Dasatinib was found more 

sensitive to oxidative degradation. The assay 

value was decreased to 74.96 % and degradation 

peaks were observed in the chromatogram. It 

was also susceptible to acidic and basic 

degradations yielding assay values of 83.20 and 

88.57 respectively. Comparatively less 

degradation occurred during thermal 

degradation yielding an assay value of 93.92%. 

Chromatograms for the degraded samples for 

Dasatinib are presented in Figures: 4 to 7. 

 

Figure 3: Typical chromatogram showing the 

standard drug peak of Dasatinib 

 

 

 

 

 

 

 

 

 

 

 

 

Table: 2 Robustness results of Dasatinib 

Robustness parameters Retention time USP plate count USP tailing 

Flow Rate (ml/min) 

0.45 1.026 9140 1.93 

0.5 0.829 9319 1.77 

0.55 0.797 9116 1.87 

Change in Organic 

Composition in the Mobile 

Phase 

10% less 1.028 9412 1.79 

Actual
* 

0.829 9319 1.77 

10% more 0.793 9387 1.82 

* Results for actual Mobile phase composition (30:70 Buffer: Acetonitrile) have been considered 
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Figure 4: Chromatogram of acid degraded 

sample of Dasatinib 

 

Figure 5: Chromatogram of base degraded 

sample of Dasatinib 

 

Figure 6: Chromatogram of peroxide degraded 

sample of Dasatinib 

 

Figure 7: Chromatogram of thermal degraded 

sample of Dasatinib 

Table: 3 Results of forced degradation studies 

Stress condition Sample area % Assay 

Acid  degradation 563436 83.50 % 

Base degradation 595643 88.27 % 

Peroxide 

degradation 
505838 74.96% 

Thermal 

degradation 
633799 93.92 % 

CONCLUSION 

A new method has been established for 

estimation of Dasatinib by RP-UPLC method. 

The validation data indicates good precision, 

accuracy, linearity & reliability of the method. 

The developed method has advantages like 

isocratic mode of elution, easy sample 

preparation, and a short run time of 2.5 mins & 

allows the analysis of large number of samples 

in a short period of time. This method can be 

successfully applied for the routine quality 

control analysis and stability study of Dasatinib 

formulations. 
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