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ABSTRACT: An accurate, precise, specific and rapid RP-HPLC method was 

developed and subsequently validated for the determination of Dapagliflogin in API. 

Better separation of the drug was achieved on BDS column (250×4.5mm, 5µ) with a 

mobile phase consisting of a mixture of ortho phosphoric acid and acetonitrile (45:55 

v/v) at a flow rate of 1ml/min, with detection at 245nm using Photo Diode Array 

(PDA) detector. The developed method was validated for different parameters such 

as linearity, accuracy, precision, limit of detection(LOD), limit of Quantitation 

(LOQ), robustness and the results were found to be within the limits according to 

ICH (International Conference on Harmonization) guidelines. The retention time 

was found to be 2.963 min. The method was found to be linear in the range of 25-

150µg/ml with a correlation coefficient (r2) of 0.999. The LOD and LOQ of the 

method were calculated to be 0.6 and 1.8µg/ml respectively. The Precision was 

estimated by employing repeatability; intra-day and inter-day studies and the results 

were calculated as %RSD values and were found to be within the limits. The average 

recovery of the analyte was found to be 99.8% which confirms the accuracy of the 

method. 

INTRODUCTION: Dapagliflozin is a new oral 

antidiabetic drug used for glycemic control in 

adults with type II diabetes mellitus. It belongs to a 

new class of oral antidiabetics, known as Sodium 

Glucose Co Transporter 2 inhibitors. This class 

stands for a novel insulin-independent approach for 

treatment of type 2 diabetes. Dapagliflozin 

selectively and reversibly inhibits the sodium 

glucose transporter. By this inhibition, it decreases 

glucose reabsorption and increases urinary glucose 

excretion, ultimately lowers the plasma glucose 

levels
1
. Chemically it is known as (1s)-1, 5-

anhydro-1-C-[4-chloro-3-[(4-ethoxyphenyl) 

methyl] phenyl]-D-glucitol (Fig. 1).     
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FIG. 1: STRUCTURE OF DAPAGLIFLOZIN 

Literature survey of the drug revealed that the drug 

was estimated by LC-MS/MS method in biological 

fluids 
2
. And the pharmacologic action of the drug 

was estimated 
2-10

. But there were no methods for 

the determination of Dapagliflozin in API by RP-

HPLC.  Hence the aim of present work was to 

develop and validate an accurate, precise, linear, 

robust and rapid method for the estimation of 

Dapagliflozin API.  

 

MATERIALS AND METHODS: 

Drugs, chemicals and solvents: Dapagliflozin API 

was kindly gifted by Manus Aktteva Biopharma, 
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Gujarat. All the chemicals and solvents used were 

of analytical grade.  

 

Instruments: 

The analysis was performed on Waters HPLC (with 

a software Empower 2), fitted with a gradient pump 

PDA detector and BDS (250×4.6mm, 5µ) column 

which is maintained at an ambient temperature. The 

optimized mobile phase composition was ortho 

phosphoric acid and acetonitrile (45:55). The 

mobile phase was run at a flow rate of 1ml/min. 

The injection volume was 10µl. The 

chromatographic run time was adjusted as 6min. 

The wavelength of the detector was set at 245nm 

for the analysis of the drug.  

 

Preparation of buffer: 

Concentrated ortho phosphoric acid 1ml was 

diluted to 1000ml with water to get 0.1% ortho 

Phosphoric acid.  

 

Preparation of mobile phase: 

The optimized mobile phase consists of a mixture 

of buffer (ortho phosphoric acid) and Acetonitrile 

in the ratio of 45:55 v/v. 

 

The Diluents: 

The drug was first dissolved in methanol and 

further dilutions were made using water.  

 

Preparation of Standard stock solution: 

Accurately weighed 10mg of Dapagliflozin was 

taken in a 10ml standard volumetric flask and 

dissolved in few ml of methanol. Then the volume 

was made up to the mark with methanol. From the 

above solution, 1ml was diluted to 10 ml with 

water to get a concentration of 100µg/ml of 

Dapagliflozin.  

 

Construction of calibration curve: 

Aliquots of different concentrations of standard 

solution were prepared and their chromatograms 

were recorded at the optimized chromatographic 

conditions. The mean peak areas at different 

concentration levels were calculated from the 

chromatograms. Then the linearity plot was 

constructed using the mean peak areas at their 

respective concentrations. 

 

Method validation: The developed method was 

validated for linearity, accuracy, precision, and 

Limit of Detection, Limit of Quantitation, 

robustness and system suitability parameters as 

described in ICH guidelines. 

 

Linearity: 

From the stock solution, 25, 50, 75, 100, 125, 

150µg/ml solutions were made and their 

chromatograms were recorded. From the recorded 

chromatograms, their respective mean peak areas 

were calculated and the linearity plot was 

constructed using the mean peak areas at their 

respective concentrations. The correlation 

coefficient was found to be 0.999. The linearity 

data of Dapagliflozin was shown in Table 1 and 

the calibration plot was shown in Figure 2.  

TABLE 1:  LINEARITY DATA OF DAPAGLIFLOZIN 

S.N. Concentration (µg/ml) Area 

1. 25 491540                             

2. 50 1098773 

3. 75 1576689 

4. 100 2135267 

5. 125 2793673 

6. 150 3295718 

 

FIGURE 2: CALIBRATION PLOT OF 

DAPAGLIFLOZIN 

  Accuracy: 

Accuracy of the method was determined by 

calculating the % recovery of Dapagliflozin by 

the method of standard addition (standard stock 

solution spiked into the placebo). The results of 

recovery studies were recorded in Table 2.  

TABLE 2: RECOVERY STUDY RESULT 

S. No. Level (%) %Recovery 

1.  

2.  

3.  

50 

100 

150 

99.8%   

99.7 

100% 
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Precision: The precision of the method was 

evaluated by carrying repeatability in the same day 

(intra-day) and inter-day precision studies. The 

percentage relative standard deviation (%RSD) of 

each study was calculated and was found to be less 

than 2% showing the method was precise. The 

results of intra-day and inter-day studies were 

shown in Table 3. 

TABLE 3: PRECISION STUDY RESULTS 

Concentration 

(100µg/ml) 

Repeatability     Intra- day study 

 

   Inter-day study 

Day 1              Day 2 

Avg. Area   1841785 1827712 1827712        1841785 

SD                14290.68 4786.991 4787.3            14290.6 

%RSD           0.78 0.26 0.3      0.78 
0.78 

 

LOD and LOQ: Limit of Detection (LOD) and 

Limit of Quantitation (LOQ) of the method were 

found to be 0.6µg/ml and 1.81µg/ml respectively. 

Robustness: 

Robustness of the method was determined by 

slightly changing the flow rate, temperature and 

mobile phase composition from the optimized 

chromatographic conditions. The results were 

shown in Table 4. 
TABLE 4: ROBUSTNESS STUDY 

Concentration       

(100µg/ml) 

 

 

 

Flow rate (ml/min)                        Temperature(
0
C)                          Mobile phase 

1.2                  0.8                                 35                          25                 +2ml            -2ml 

Avg. Area 1847465 1823523 2005050 1910442 1814826 1834726 

SD 6484.1 2632.5 16800.9 9276.9 1342.7 2319.8 

%RSD 0.4 0.1 0.8 0.5 0.1 0.1 

System suitability parameter: 

System suitability tests were done on freshly 

prepared standard stock solution of Dapagliflozin. 

The standard deviation was calculated by injecting 

Standard stock solution six replicates and the 

values were recorded in Table 5. 

 
TABLE 5: SYSTEM SUITABILITY PARAMETERS OF 

DAPGLIFLOZIN 

Parameters 

 
Values 

λ max (nm) 

Beer’s law limit (µg/ml) 

Correlation coefficient (r
2
) 

Retention time 

Theoretical plates 

Tailing factor 

LOD 

LOQ 

245nm 

25-150µg/ml 

0.999 

2.96min 

5042 

1.23 

0.6µg/6ml 

1.81µg/ml 

 

 

 

The chromatogram of Dapagliflozin standard was 

shown in Figure 3. And the optimized 

chromatographic conditions were shown in Table 

6. 

 

 

FIGURE 3: STANDARD CHROMATOGRAM OF 

DAPAGLIFLOZIN 
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TABLE 6: OPTIMIZED CHROMATOGRAPHIC 

CONDITIONS 
 

HPLC condition Result 

Elution 

API conc. 

Column 

Detector 

Wavelength 

Flow rate 

Run time 

Retention time 

Area 

Th. Factor 

Tailing factor 

Gradient 

100µg/ml 

BDS (250×4.6, 5µ) 

PDA detector 

245nm 

1ml/min 

6min 

2.96min 

1751026 

5042 

1.23 

 

CONCLUSIONS: In the present study, we have 

developed a new, rapid RP-HPLC Method and the 

was validated for different parameters (linearity, 

accuracy, precision, LOD, LOQ, Robustness and 

system suitability. By studying all these validation 

parameters we have concluded that the method was 

linear, accurate, precise, robust and rapid for the 

determination of Dapagliflozin in API. Hence the 

method can be successfully applied for the 

estimation of Dapagliflozin in API.  
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