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ABSTRACT 

The objective of this study was to develop a new simple, rapid, 

sensitive, and validated reversed phase-high performance liquid 

chromatography (RP-HPLC) method for the simultaneous 

estimation of Dapagliflozin and sitagliptin in tablet dosage 

form. By utilizing RP-HPLC, this method fills a gap in the 

existing literature. Optimizing various parameters of the 

chromatographic process was key to developing an effective 

method for separating and detecting drugs. International 

guidelines and regulatory requirements were followed for the 

validation of the method, including specificity, linearity, 

accuracy, Precision, robustness, and suitability for the system. 

For analysis of mixed solutions containing Dapagliflozin and 

Sitagliptin, a Chromatographic separation was achieved on a 

FLOWROSIL C 18 column (150x4.6mm), 5µm, a mobile 

phase ratio consisting of Buffer: ACN: Methanol (50:50) at 

flow rate 1.0ml/min, and total run time 10 min, The injection 

volume 20µl. The detection wavelength is 210nm. 

Approximately 2000 plates were found, indicating a successful 

chromatographic separation. With a tailing factor of less than 2  
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and a well-resolved peak, the peaks appear symmetrical and well-resolved. In order to ensure 

there were no interfering peaks, retention times for Dapagliflozin and Sitagliptin were found 

to be 6.897 and 4.584min. As for Dapagliflozin, the correlation coefficient (R²) is 50% and 

Sitagliptin is 150%. This indicates a good linear relationship between drug concentrations 

and peak areas based on the high correlation coefficients. For Dapagliflozin and Sitagliptin, 

the %RSD values were 0.12% and 1.31%, respectively, below the acceptable limit of 2%. As 

a result, the method is accurate and repeatable. In the study of Dapagliflozin, the mean 

percent recovery was 98.74%, while in the study of Sitagliptin, the mean percent recovery 

98.57%. Under varied conditions, both Dapagliflozin and Sitagliptin showed %RSD values 

within the Acceptable range of 2%, demonstrating the robustness and reliability of the 

method. This Study concluded that valuable insight is provided into the use of validated RP-

HPLC methods in this study, which contributes significantly to the evolution of 

pharmaceutical analytical techniques.  

 

KEYWORDS: Dapagliflozin and sitagliptin, RP-HPLC, Method development, Method 

validation. 

 

INTRODUCTION 

Dapagliflozin (Figure 1) is given as a crystalline solid. Dapagliflozin decreases renal glucose 

reabsorption through the solid-glucose co-transporter (SGLT) and provides an insulin-free 

option for regulating blood glucose levels in type 2 diabetic patients. Dapagliflozin is a first-

generation SGLT inhibitor that selectively targets SGLT2 over SGLT1.Dapagliflozin is a 

first-generation SGLT inhibitor that selectively targets SGLT2 over SGLT1.  

 

Sitagliptin (Figure 2) It works by inhibiting the enzymes DPP-4, which typically breaks 

down certain gastrointestinal hormones called incretins (like GLP-1 and GIP). By preventing 

the breakdown of these incretins, sitagliptin increase their active levels in the bloodstream. 

Higher incretin levels lead to increased insulin release from the pancreas and reduced 

glucagon (a hormone that raise blood sugar) production by the liver, in a glucose -dependent 

manner. 

 

Dapagliflozin and Sitagliptin are used to treat type 2 diabetes. The combined mode of action 

of Dapagliflozin and Sitagliptin, as well as their outstanding efficacy and safety profiles, 

support the utilization of this fixed-dose combination as a therapeutic option for T2DM 

patients.
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The literature review reveals that several methods have been reported for estimating 

Dapagliflozin and Sitagliptin alone or in combination with other drugs in their 

pharmaceutical dosage forms, but none of these methods are available for estimating these 

drugs in the selected pharmaceutical dosage form. In the investigation of formulations 

containing two or more pharmaceuticals, one drug may interfere with the estimation of 

another. To avoid this, component combinations frequently separate by extraction, which 

makes the process time consuming, difficult, and often inaccurate. As a result, it was 

considered worthwhile to create an analysis approach capable of estimating both medications 

in combination without the need for separation. As a result of the literature review, it was 

believed to design a precise, accurate, easy, and reliable method for estimating medication in 

tablets utilizing the following technology of RP HPLC method for Dapagliflozin and 

Sitagliptin. The technique was confirmed, and recovery tests were undertaken using ICH 

criteria and many statistical metrics. 

 

MATERIALS AND METHODS 

Chemicals and Reagents 

Potassium phosphate, Acetonitrile, Ortho phosphoric acid (AR Grade), Ammonium Acetate, 

Triethylamine, NEBULAE HI-TECH LABORATORIES Chemicals Pvt. Ltd. Pharmaceutical 

grade Dapagliflozin+ Sitagliptin Sun pharmaceutical laboratories Pvt. Ltd (OXRA-S 

10mg/100mg), Sun pharmaceutical laboratories Pvt. Ltd., Mumbai, India respectively. 

 

Instruments 

The analysis was performed by using the Shimadzu digital electronics balance, pH meter - 

Elico Pvt. Limited, India, Jasco V-600 UV/ Vis- spectrophotometer, Shimadzu LC2010 

CHliquid chromatograph system with UV – VISIBLE detector and auto sampler injector. 

Chromatograms were recorded and integrated on PC installed with Lab solutions 

chromatographic software. Shimadzu liquid chromatograph equipped with LC – 10 AT VP 

pump, SPDM10A VP diode array detector and rheodyne 7725 i injected with a 20 μl loop. 

Chromatograms were recorded and integrated on PC installed with LC solutions 

chromatographic software. 

 

Chromatographic Conditions 

Waters Corporation (Milli – Q -Water) was used for method development, forced degradation 

and method validation. This system is comprised of a ternary gradient pump and auto sampler 
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(2487 Separation module), column oven and a photo diode array detector. Inspire (C18 x 

150x 4.6mm, 5µm) column was used. The instrumental settings were a flow rate of 1 

mL/min, a column temperature at 40°C and a detector wavelength of 210nm. The injection 

volume was 20 µL. Data acquisition was made with the software LC Software 1000 (Thermo 

Separations Products, Riviera Beach, FL). 

 

REAGENTS AND SOLUTIONS 

Preparation of Mobile Phase 

a.Selection of mobile phase  

Solvent type, solvent strength, strength of buffer and optimum pH were optimised to get the 

chromatographic conditions that gave best separation. 

 

The mobile phase was made up of buffer and acetonitrile in a 50:50 ratio (v/v). The pH of the 

mobile phase was adjusted to 3.0 using sodium hydroxide. The buffer employed in the mobile 

phase consisted of 0.1% of orthophosphoric acid in double-distilled water. The mobile phase 

was premixed, filtered using a 0.45-µm filter, and degassed. 

 

b. Preparation of stock solution  

10mg of Dapagliflozin and 100mg of Sitagliptin were accurately weighed and transferred in 

to a separate 50 ml volumetric flask and sufficient mobile phase was added to dissolve the 

drug. The final volume was made up to 50 ml with mobile phase (primary stock solution). 

Pipette out 2ml from the above stock solution into a 50ml volumetric flask and the final 

volume was made up to the mark with the mobile phase. 

 

Preparation of Sample solution  

20 tablets were weighed and powdered, tablets powder equivalent to 100mg of Dapagliflozin 

and 10 mg of Sitagliptin was transferred in to a 50 ml volumetric flask, sufficient amount of 

mobile phase was added and dissolved by 20 minutes ultrasonication. Then made the volume 

up to the mark with the mobile phase and filtered with 0.45 µ filter paper. Pipette out 2 ml 

from the above solution and diluted to 50ml with the mobile phase 

 

Recording the chromatogram  

A steady baseline was recorded with the fixed chromatographic conditions and 20 µg of 

standard drug solutions and sample solutions were injected and chromatograms were 
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recorded. Calibration curve was plotted using the standard drug peak area versus 

concentration of standard solutions. 

 

METHODS DEVELOPMENT 
 

The developed method was fully validated for the parameters as per ICH guidelines. 

 

SYSTEM SUITABILITY STUDIES  

About 642.4 mg of working standard of Dapagliflozin and Sitagliptin was weighed and 

transferred into a clean and dry 50 mL standard flask, the sample was dissolved in a small 

volume of mobile phase by sonication for about 10 min and the volume was made up with the 

mobile phase.  

 

0.5 mL of the stock solution was pipetted into a 10 mL standard flask and diluted to mark 

with mobile phase and filtered through 0.45µ filter.  

 

LINEARITY 

Linearity was assessed by performing measurement at several analyte concentrations. A 

minimum five concentrations were recommended for linearity studies.  

 

The linearity of an analytical method is its ability to show test results that is directly 

proportional to the concentration of analyte in sample with in a given range. The linearity of 

an analytical method was determined by mathematical treatment of test result obtained by 

analysis of samples with analyte concentration across claimed range of peak area Vs 

concentration is plotted and percentage curve fitting is calculated. 

 

ACCURACY: (RECOVERY)  

A study of accuracy was conducted. Drug assay was performed in triplicate as per test 

method by spiking the Dapagliflozin and Sitagliptin drug substance to the placebo equivalent 

to 80%, 100%, and 120% of the labelled amount as per the test method.  

 

The average % recovery of Dapagliflozin and Sitagliptin was calculated. Separately inject the 

blank, placebo, Dapagliflozin and Sitagliptin in to the chromatograph. 
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SPECIFICITY/ SELECTIVITY  

The specificity of the method was evaluated by analysing the sample solution spiked with the 

excipients at appropriate levels. The assay result was unaffected by the presence of 

extraneous materials.  

 

ROBUSTNESS 

Robustness of an analytical method is measure of its capacity to remain unaffected by small 

but deliberate variation in method parameters and provides on indication of its reliability 

during normal usage.   

 

LIMIT OF DETECTION 

It is the lowest amount of analyte in a sample that can be detected, but not necessarily 

quantities as an exact value, under the stated experimental conditions. The detection limit is 

usually expressed as the concentration of analyte (percentage parts per million) in the sample. 

 

LIMIT OF QUANTIFICATION 

It is the lowest amount of analyte in a sample that can be determined with acceptable 

precision and accuracy under the stated experimental conditions. Quantification limit is 

expressed as the concentration of analyte (e.g: % ppm) in the sample. Which can be 

quantitated with suitable precision and accuracy. 

 

RESULTS AND DISCUSSION 

A simple Reverse phase high performance liquid chromatographic method has been 

developed and subsequently validated for Dapagliflozin and Sitagliptin tablets.  

 

The separation was carried out by using a Buffer (0.02 Ammonium dihydrogen phosphate): 

Acetonitrile (50:50). The detection was carried out at 210 nm. The column was Flowrosil  

C18, 250x4.6mm, 5µm. The flow rate was selected as 1.0 mL/min.  

 

The retention time of Dapagliflozin and Sitagliptin was found to be 6.897 and 4.584. 

TABLE.29 The asymmetry factor or tailing factor of Dapagliflozin and Sitagliptin was found 

to be 0.956 and 1.522, TABLE .29 which indicates symmetrical nature of the peak. The 

number of theoretical plates of Dapagliflozin and Sitagliptin was found to be 20417 and 

15128, which indicates the efficient Performance of the column. These parameters represent 

the specificity of the method.  
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From the linearity studies, specified concentration levels were determined. it was observed 

that Dapagliflozin and Sitagliptin were linear in the range of 50% to 150% for the target 

concentration by RP-HPLC. The linearity range of Dapagliflozin and Sitagliptin 50% to 

150% was found to obey linearity with a correlation coefficient to. The validation of the 

proposed method was verified by system precision and method precision by RP-HPLC. The 

%RSD of system suitability for Dapagliflozin and Sitagliptin was found to be 0.12 and 0.31 

TABLE.51 

 

The validation of the proposed method was verified by recovery studies. The percentage 

recovery range was found to be satisfied which represent in results. The robustness studies 

were performed by changing the flow rate, filters and wavelength. The ruggedness study was 

also performed. The analytical method validation was carried out by RP-HPLC as per ICH 

guidelines and given below are the tables are the summary of the results. 

 

Table no.1: System Suitability parameters for sitagliptin. 

 

 

Table no.2: System suitability for Dapagliflozin. 
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Table no.3: Linearity for Dapagliflozin. 

 

 

Tableno.4: LinearityforSitagliptin. 

 

 

Table no.5: Accuracy for Dapagliflozin. 
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Table no. 6: Accuracy for Sitagliptin. 

 

 

Table no. 7: Specificity/(selectivity). 

 

 

Table no. 8: Robustness for Dapagliflozin.  

 

 

Table no.9: Robustness for Sitagliptin.  
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Table no. 10: Limit of detection. 

 

 

Table no. 11: Limit of Quantification. 

 

 

 

Figure.1: Dapagliflozin. 

 

 
Figure.2: Sitagliptin. 
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Linearity of Dapagliflozin. 

 

 
 

System Suitability 
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Accuracy 80%  

 

 

 Accuracy   100%  

 

 

ACCURACY 120%  

 

 



Samiyappan et al.                                                           World Journal of Pharmaceutical Research 

www.wjpr.net    │    Vol 15, Issue 3, 2026.    │   ISO 9001: 2015 Certified Journal      │ 

 

 

 

 
 
 

858 

ROBUSTNESS  

 

 

 
 

LIMIT OF DETECTION  
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LIMIT OF QUANTIFICATION  

 

 

CONCLUSION 

A RP - HPLC method for Dapagliflozin and Sitagliptin were developed and validated in 

tablet dosage form as per ICH guidelines. The results are found to be complying with the 

acceptance criteria for each of the parameter.  

 

RP HPLC - SHIMADZU LC2010 CHT with Flowrosil(C18, 250 x 4.6 mm, 5µm) Packed 

Column, Injection volume of 10 µL is injected and eluted with the Mobile phase (Buffer 

(0.02 Ammonium dihydrogen phosphate): Acetonitrile (50:50). Which was pumped at a flow 

rate of 1.0 mL at 220 nm. The peak of Dapagliflozin and Sitagliptin was found well separated 

at. The developed method 3.033 and 13.408 was validated for various parameters as per ICH 

guidelines like system suitability, accuracy (recovery), precision (repeatability), specificity 

(interference), robustness, limit of detection, limit of quantitation, linearity and range.   

 

Hence it is concluded that the assay method is found to be valid in terms of reliability, 

accuracy, precision and specificity. Hence it is suitable for routine analysis as well as for 

stability analysis. 
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