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ABSTRACT 

         

Dapagliflozin and Vildagliptin both are anti-diabetic medications used to treat people with 

type-2 diabetes mellitus. Dapagliflozin lowers blood glucose levels and enhances urine 

glucose excretion. Vildagliptin causes extended enzyme inhibition by forming a covalent 

bond with the DPP-4 catalytic site. When a single medication is ineffective for treating high 

blood sugar, Vildagliptin and Dapagliflozin are both administered in combination. Numerous 

analytical techniques, including UV, HPLC, LC-MS, and HPTLC approaches, have been 

developed for the determination of Dapagliflozin and Vildagliptin in pharmaceutical dosage 

form and bulk form. The study that follows shows a review of analytical techniques that 

covers estimating type-2 diabetic medication. 
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INTRODUCTION: 

 

IUPAC name for Dapagliflozin (2s, 3R, 4R, 

5R, 6R)2 [4-Chloro-3 [4-ethoxybenzyl] 

phenyl]-6-(hydroxymethyl)tetrahydro-2H-

pyran-3,4,5-triol.Dimethyl formamide, 

DMSO, and ethanol all make it soluble. It is 

only weakly soluble in aqueous buffer and 

water. The major purpose of it is to cure 

type-2 diabetes. Heart failure can also be 

treated with it. Positive side effects of 

Dapagliflozin include a decrease in body 

weight, a decrease in blood pressure, an 

increase in hemoglobin [1], and a 

decrease in high-sensitivity cardiac 

troponin. The European Medicines 

Agency's (EMA) Biologics Classification 

System (BCS) classifies Dapagliflozin as a 

Category III diabetes medication. These 

inhibitors constitute a new class of almost 

impermeable, more soluble anti-diabetic 

medications termed flozins [2]. Recent 

research has demonstrated that 

Dapagliflozin has a rapid onset of effect 

and lowers fasting plasma glucose levels 

within one week of treatment[3]. 

Dapagliflozin inhibits the Sodium Glucose 

Co Transporter 2 (SGLT 2) with high 

specificity. 

It works by preventing the kidneys from 

reabsorbing glucose, which causes the 

excess to be excreted in the urine and 

improves glycemic control in people with 

type 2 diabetes[4].The chemical name for 

Vildagliptin is (S)-1-[(3-hydroxyadamantan-

1-yl) amino] acetyl pyrrolidine-2-

carbonitrile. In water, methanol, ethanol, 

DMSO, and dimethyl formamide, it is freely 

soluble. Vildagliptin is a type 2 diabetic 

mellitus (T2DM) drug that inhibits the 

dipeptidyl peptidase-4 (DPP-4) enzyme. 

The ability of DPP-4 inhibitors to raise the 

levels of the incretin hormones glucagon-

like peptide-1 (GLP-1) and glucose-

dependent insulinotropic polypeptide [5] 

(GIP) in the systemic circulation determines 

how they inhibit DPP-4. 

Vildagliptin thus reduces unneeded 

glucagon release in T2DM patients and 

enhances insulin secretion in them. In 

addition, it lowers HbA1c when used with 

one of the other regularly prescribed 

classes of oral hypoglycemic medications: 

thiazolidinedione, sulfonylurea, or insulin, 

without causing weight gain or severe 

hypoglycemia. [6] Vildagliptin is quickly 

absorbed when taken by mouth. 

Vildagliptin is metabolised via hydrolysis to 

an extent of around 70%, and renal 

excretion accounts for 85% of its excretion, 

with 23% of the oral dose ending up in the 

urine unmodified. Food consumption has 

no impact on the drug's pharmacokinetics 

[7]. The main P450 enzymes are neither 

inhibited nor induced by it. 
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Table 1: Methods for determination of Dapagliflozin single and combination with other drugs by UV 

Spectroscopy, Chromatography and other techniques 

 

 

S.NO 

 

     DRUGS     METHOD    DESCRIPTION      REF .NO 

1. 

Dapagliflozin         

in 

pharmaceutial 

dosage form 

 

 

 

RP-HPLC 
 

 

 

 

 

 

 

 

Detective wavelength:235nm 

 

Mobile Phase: Methanol: 

water 

(80:20) 

 

Linearity range:50-90 µg/ml 

 

Correlation coefficient 

:0.9998 

 

LOD:0.0817 µg/ml 

 

 

LOQ:0.247µg/ml 
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2. 

 

 

 

 

Dapagliflozin, 

Saxagliptin and 

Metformin 

Stability 

indicating 

HPLC Method 

(Bulk and 

pharmaceutic

al dosage 

form) 

Detective Wavelength :230nm 

 

Mobile Phase: Phosphate 

buffer: Acetonitrile (60:40) 

Linearity range: 

Dapagliflozin 1.25-7.5μg/ml 

Saxagliptin- 0.623-3.75μg/ml 

Metformin 125-750μg/ml 

 

Correlation coefficient: 

 

Dapagliflozin -0.999 

Saxagliptin -0.999 

Metformin-0.999 

%Recovery: 

Found in between-98.51-

100.80 

9 

3. Dapagliflozin, RP-HPLC  10 
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and 

Metformin 

METHOD 

(Bulk and 

combined 

formulation) 

Detective Wavelength :230nm 

 

Mobile Phase: water: 

methanol 

(50:50) 

Linearity range: 

Dapagliflozin 0.6-0.21μg/ml 

Metformin 0.002-0,007μg/ml 

 

Correlation coefficient: 

Dapagliflozin -0.999   

Saxagliptin -0.999 

 

%Recovery 

Dapagliflozin –99.73% 

Saxagliptin -99.85% 

 

 

 

4. 

 

 

 

 

 

 

Dapagliflozin 

and 

Saxagliptin 

 

UV 

Spectrophoto

metric 

Method 

 

Detective Wavelength 

:274nmand 224nm 

Mobile Phase:Methanol:water 

Linearity range:2-10μg/ml 

Correlation coefficient: 

Dapagliflozin -0.998 

Saxagliptin -0.997 

LOD: 

Dapagliflozin -0.1230μg/ml 

Saxagliptin -0.040μg/ml 

LOQ: 

Dapagliflozin -0.5460μg/ml 

Saxagliptin -0.01230μg 
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5. 

 

 

Dapagliflozin 

and Saxagliptin 

HPLC Method 

and UV 

method 

 

Detective Wavelength :254nm 

Mobile Phase:0.1 

%phosphoric acid and 

acetonitrile (50:50) 

Linearity range:0.05-2μg/ml 

And 0.01-0.5μg/ml 

 

Correlation coefficient: 

Dapagliflozin -0.998 

Saxagliptin -0.998 

%Recovery 

Dapagliflozin –81.458% 

Saxagliptin -78.689% 
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6. 

 

 

 

 

 

Dapagliflozin 

and Saxagliptin 

UV 

Spectrophoto

metric 

Method 

Detective Wavelength :222nm 

and 276nm 

Mobile Phase: Phosphate 

buffer 

Linearity range:5-25μg/ml 

 

Correlation coefficient: 

Dapagliflozin -0.999   

Saxagliptin -0.999 

LOD: 

Dapagliflozin -0.95μg/ml 

Saxagliptin -1.23μg/ml 

LOQ: 

Dapagliflozin -2.72μg/ml 

Saxagliptin -3.25μg/ml 

13 

7. 
Dapagliflozin 

and Saxagliptin 

RP-HPLC 

Method 

(Tablet 

dosage form) 

 

Detective Wavelength :225nm 

 

Mobile Phase: Methanol: 

Phosphate buffer 

Linearity range: 

Dapagliflozin 4-24μg/ml 

Saxagliptin- 2-12μg/ml 

 

Correlation coefficient: 

Dapagliflozin -0.999 

Saxagliptin -0.998 
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8. 

 

 

Dapagliflozin 

and Saxagliptin 

 

 

 

 

 

Stability     

indicating 

HPLC Method 

Detective Wavelength :248nm 

 

Mobile Phase: Acetonitrile: 

Water 

(60:40) 

Linearity range: 

Dapagliflozin 100-500μg/ml 

Saxagliptin-50-250μg/ml 

 

Correlation coefficient: 

Dapagliflozin -0.9998 

Saxagliptin -0.9998 

LOD: 

Dapagliflozin -3.00μg/ml 

Saxagliptin -3.02μg/ml 

LOQ: 

Dapagliflozin -9.98μg/ml 

Saxagliptin -10.01μg/ml 
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9 

 

 

 

 

Dapagliflozin      

in Bulk and 

Tablet 

Formulation 

 

 

 

 

 

RP-HPLC 

Method 

Wavelength:210nm 

Mobile phase: 

0.1%Orthophosphoricacidbuf

fer 

:Acetonitrile(60:40%v/v) Flow 

rate :1 ml/min Injection 

volume : 10 µL Runtime: 5min 

Retentiontime:2.226min 

Linearity range :25–150µg/ml 

%Recovery: 98.95–101.72% 

%RSDintradayprecision:0.6% 

%RSDinterdayprecision:0.4% 
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10 

 

Saxagliptin and 

Dapagliflozin in 

bulk and 

dosage forms 

 

 

 

Stability 

indicating RP-

HPLC method 

Wavelength:225 nm 

Mobile phase : 

Phosphate Buffer :Acetonitrile 

(50:50 v/v) 

Flow rate :1.2 mL/ min 

Linearity range :Saxagliptin 

20-60 µg/ml 

Dapagliflozin:40-120µg/ml 

Retention time: Saxagliptin 

2.1                          min 

Dapagliflozin 2.8 min 

Accuracy range: 

99.99-100.50 % 

Precision : 

Saxagliptin 0.78 % 

Dapagliflozin 0.44% 

LOD : 

Saxagliptin 1.63 µg/ml 

Dapagliflozin 1.94 µg/ml 

LOQ : 

Saxagliptin 5.39 µg/ml 

Dapagliflozin6.50 µg/ml 

% Assay:100.24-100.43 % 
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11 

 

 

Saxagliptin 

Hydrochloride 

and 

Dapagliflozin in 

bulk and in 

tablet form 

 

 

 

Stability 

indicating RP-

HPLC method 

Wavelength:220 nm 

Mobile phase :Potassium 

dihydrogen phosphate Buffer 

(pH 6.0) : Acetonitrile (45:55 

v/v) 

Linearity range : Saxagliptin 

HCl 56-84 μg/ml Dapagliflozin 

112-168 μg/ml 
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Dapagliflozin 

 

 

Wavelength:230nm 

Mobile phase: 
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12 and Saxagliptin 

in fixed- dose 

combination. 

RP-HPLC 

method 

Sodium dihydrogen phosphate: 

Acetonitrile (53:47 v/v) Flow 

rate : 1.2 mL / min 

Linearityrange:2–14μg/mL 

19 

 

 

 

 

 

 

 

13 

 

 

 

 

 

 

Metformin and 

Dapagliflozin in 

bulk and 

synthetic 

mixture 

 

 

 

 

 

 

 

RP-HPLC 

method 

Wavelength:285nm 

Mobile phase: 

Acetonitrile: 

Water(75:25%v/v) 

Flow rate :1ml/min Injection 

volume :10µl Retention time 

Metformin-3.2 min 

Dapagliflozin-5.4 min Linearity 

range : Metformin-20-

100μg/ml Dapagliflozin-10-

50μg/ml 

%Recovery:99.3-99.6% 

LOD: 

Metformin-5.0μg/ml 

Dapagliflozin-3.7μg/ml       

LOQ : 

Metformin-15.2μg/ml 

Dapagliflozin-11.42μg/ml 
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14 

 

 

 

 

Dapagliflozin 

in API. 

 

 

 

RP-HPLC and 

UV- 

Spectroscopy. 

Wavelength:203nm 

Mobile phase: 

Acetonitrile: Orthophosphoric 

acid (55:45%) 

Linearity range: 

InHPLC-25-150μg/ml In UV-1-5 

μg/ml 

Correlationco-efficient:0.999 

LOD :0.01μg/ml 

LOQ:0.05μg/ml 
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15 

 

 

Dapagliflozin 

in 

tablet formulation 

UV 

Spectrophotom

etric Method 

Detectionwavelength:224 nm 

Mobile phase Methanol: 

Water 

Linearityrange:5-40µg/ml 

 

Correlation coefficient:<1 

 

 

22 

 

 

 

16 

 

 

 

 

 

 

 

Dapagliflozin 

and Metformin 

 

UV 

Spectrophoto

metric 

Method 

 

Detective Wavelength :225nm 

and 237nm 

Mobile Phase: Methanol: HCL 

Linearity range:0.5-2.5μg/ml 

Correlation coefficient: 

Dapagliflozin -0.983 

Metformin-0.985 
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17 

 
 

Dapagliflozin 

In bulk and 

pharmaceutica

l dosage forms 

 

 

UV 

Spectrophotom

etric Method 

Detectionwavelength:233.65n

m 

Mobile Phase: Ethanol: 

Phosphate buffer (1:1) 

Linearity range:10-35   µg/ml 

Correlationcoefficient:0.9998 

%Recovery:99.7 LOD:1.24 

µg/ml LOQ:3.62 µg/ml 

 

 

 

24 

 

 

 

 

 

 

18 

 

 

 

 

First derivative 

for 

simultaneous 

estimation of 

Dapagliflozin 

and Metformin 

HCL in synthetic 

mixture 

 

 

 

 

 

UV 

Spectrophoto

metric 

Method 

Wavelength: 

Dapagliflozin-235 nm 

Metformin HCl-272 nm 

Solvent :Methanol Linearity 

range : Dapagliflozin-0.5-

2.5μg/ml Metformin-25-125 

μg/ml Correlation co-efficient 

: Dapagliflozin-0.980 

Metformin HCl-0.982 

LOD: 

Dapagliflozin-0.009μg/ml 

MetforminHCl-0.013μg/ml                                           

LOQ : 

Dapagliflozin-0.039μg/ml 

MetforminHCl-0.041μg/ml 

 

 

 

 

 

 

 

25 

 

 

 

19 

 

 

Dapagliflozin in 

bulk and tablet 

dosage form. 

 

 

 

RP-HPLC 

method 

Wavelength:237nm 

Mobile phase: 

Phosphate buffer: 

acetonitrile (75:25% v/v) 

Flow rate :1.0 ml min-1 

Retention time : 3.461min 

Linearityrange:10-60μg/ml 

LOD : 0.02 μg/ml 

LOQ: 0.06μg/ml 
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Metformin 

 

 

 

 

 

 

 

 

 

 

Wavelength :240nm Mobile 

phase :Phosphate 

Buffer(pH6.5): 

Methanol: Acetonitrile 

In the ratio of 50:30:20 v/v/v 

Flow rate :1 ml/min 

RetentionTime 

:MetforminHCL-2.475min 

Dapagliflozin-3.647 min 

Linearity range : 
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20 Hydrochloride 

and 

Dapagliflozin 

in 

tablet dosage 

form. 

RP-HPLC 

method 

MetforminHCL85-510μg/ml 

Dapagliflozin 0.5–3μg/ml 

LOD: 

MetforminHCL-2.469ppm 

Dapagliflozin-3.650 ppm LOQ 

: 

MetforminHCl-2.468ppm 

Dapagliflozin-3.649 ppm 

Correlation co-efficient: 

MetforminHCl-0.997 

Dapagliflozin-0.9973 

%Recovery: 

MetforminHCl-100.67% 

Dapagliflozin-99.54% 

27 

 

 

Table 2: Methods for determination of Vildagliptin Single and combination with other drugs by UV 

Spectroscopy, Chromatography and other techniques 

 

S.No DRUGS METHOD DESCRIPTION REF .NO 

1. 

Remogliflozin 

Etabonate, 

Vildagliptin and 

Metformin 

Hydrochloride 

(combined dosage 

form 

UV-Method and 

RP-HPLC Method 

Wavelength: 

Vildagliptin-202.75nm 

Metformin-226.76nm 

Remogliflozin-238.65nm 

Mobile phase: 

Acetonitrile: methanol 

:water (60:10:30) 

Flow rate: 1.0 mL/ min. 

Linearity range : 

Vildagliptin-1-5µg/ml 

Remogliflozin-2-10μg/ml 

Metformin-10-50μg/ml 

LOD and LOQ 

Vildagliptin-0.262-0.796 

Remogliflozin-0.199-0.605 

Metformin-0.0815-0.2471 

 

 

 

28 

2. Vildagliptin HPLC-MS 

Mobile Phase: 

Water: Methanol(55:45) 

Linearity range: 

0.05-2μg/ml 

and 0.01-0.5μg/ml 

 

Correlation coefficient: 

Vildagliptin-0.9990 

%Recovery 

Vildagliptin-93.70-108.63% 
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3. Vildagliptin 

UV-visible 

spectrophotome

tric 

(Gastric 

medium) 

Wavelength:210nm 

Linearity range: 

Vildagliptin - 5-60µg/ml 

Correlation coefficient: 

Vildagliptin-0.999 

%Recovery 

Vildagliptin - 98-101% 

LOD 

Vildagliptin-0.951μg/ml 

LOQ 

Vildagliptin-2.513μg/ml 

 

 

30 

4. Vildagliptin 

HPTLC 

Method(Bulk 

and 

Pharmaceutical 

dosage form) 

Wavelength:227nm 

Linearity:2000-   

20000ng/ml 

Mobile phase: 

Chloroform: n-Butanol: 

Methanol 

(5:2:3v/v/v) 

%Recovery:99.066 

LOD 

Vildagliptin:357.31ng/ml 

LOQ 

Vildagliptin-1082.76ng/ml 

 

 

 

 

31 

5. Vildagliptin 

Spectrophotome

tric method(Bulk 

and 

pharmaceutical 

dosage forms) 

Wavelength:202.5nm 

Mobile phase: 

0.5 M HCL 

Flow rate :0.8 ml/min 

Linearity range: 

Vildagliptin-10-40µg/ml 

Correlation coefficient: 

Vildagliptin-0.999 

%Recovery 

Vildagliptin- 100.17% 

LOD 

Vildagliptin-0.055μg/ml 

LOQ 

Vildagliptin-0.166μg/ml 

 

 

 

 

32 

6. 
`Vildagliptin and 

Metformin 

RP-HPLC(Bulk 

and 

Pharmaceutical 

dosage forms) 

Wavelength:258nm 

Mobile phase: 

0.1 M Potassium 

hydrogen phosphate: 

Methanol 

(60:40 %v/v) 

Flow rate :0.5 ml/min 

Retention Time: 

 

 

 

 

33 



 

                               2023, May -June Edition |www.jbino.com | Innovative Association  

J.Bio.Innov12(3), pp: 548-564, 2023 |ISSN 2277-8330 (Electronic)                                                  Swetha et al  ., 

 

Metformin-1.43min 

Vildagliptin—5.32min 

Linearity range: 

Metformin-50-150 µg/ml 

Vildagliptin-50150µg/ml 

%Recovery: 

Metformin 100% 

Vildagliptin-100% 

LOD 

Metformin-0.005µg/ml 

Vildagliptin-0.0015μg/ml 

 

LOQ 

Metformin-0.014µg/ml 

Vildagliptin-0.0043μg/ml 

 

7. 

Vildagliptin and 

Metformin(Pharm

aceutical dosage 

form) 

RP-HPLC 

Wavelength:239nm 

 

Mobile phase: 

Acetonitrile: phosphate 

buffer: water (65:20:15 

%v/v/v ) 

Flow rate :1.0 ml/min 

Linearity range : 

Metformin-8-54 µg/ml 

Vildagliptin-4-34 µg/ml 

%Recovery: 

Metformin -99.9 % 

Vildagliptin-99.7% 

LOD 

Metformin-0.025µg/ml 

Vildagliptin-0.0040μg/ml 

 

 

 

 

34 

8. 

Vildagliptin 

And Application 

for study 

UV-

Spectroscopy 

and RP-HPLC 

 

(Second order 

Derivative) 

Wavelength:207nm 

Mobile phase: 

Potassium phosphate 

buffer:Acetonitrile 

(85:15% v/v) 

Linearityrange:      

Vildagliptin-25-125µg/ml 
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9. Vildagliptin 

RP-HPLC 

(Bulk and 

Dosage form) 

Wavelength:207nm 

Mobile phase: 

Methanol:water 

(60:40v/v) 

Flow rate : 0.8 ml/min 

Retentiontime:3.58min 

Linearity range : 

Vildagliptin-10--60 µg/ml 

%Recovery 

Vildagliptin-99.56% 

LOD 

Vildagliptin-0.98μg/ml 

LOQ 

Vildagliptin-2.98μg/ml 

 

 

 

36 

10. Vildagliptin HPLC method 

Wavelength:263nm 

Retentiontime:2.6min 

Linearity:50-175μg/ml 

Mobile phase: 0.OM 

Potassium dihydrogen: 

Phosphate buffer 

acetonitrile 

(80:20 v/v) 

LOD 

Vildagliptin-0.0182μg/ml 

LOQ 

Vildagliptin-0.0553μg/ml 

 

 

 

 

 

 

 

37 

11. Vildagliptin 

UV-

Spectrophotome

ter 

Wavelength:216nm 

Linearity range : 

Vildagliptin - 10-100µg/ml 

Correlation coefficient: 

Vildagliptin-0.997 

%Recovery 

Vildagliptin– 99.83% 
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12. Vildagliptin 

RP-HPLC 

Method(QBD 

approach and 

its application to 

forced 

degradation 

studies) 

Wavelength:210nm 

Mobile phase: 

Buffer:Acetonitrile: 

Methanol (70:10:20 v/v) 

Flow rate :1 ml/min 

Linearity range : 

Vildagliptin-5-15µg/ml 

Correlation coefficient: 

Vildagliptin-0.999 

%Recovery 

Vildagliptin-99.56% 

LOD 

Vildagliptin-200ng/ml 

LOQ 

Vildagliptin-600ng/ml 

 

 

 

39 

13. 
Vildagliptin and 

Linagliptin 

UV-

Spectrophotome

tric method(Bulk 

and 

Pharmaceutical 

dosage forms) 

Wavelength: 

Vildagliptin-197nm 

Linagliptin-294nm 

Linearity range : 

Vildagliptin–8-32µg/ml 

Linagliptin-5-25µg/ml 

 

Correlation coefficient: 

Vildagliptin-0.999 

LOD 

Vildagliptin-0.734μg/ml 

Linagliptin-0.247µg/ml 

LOQ 

Vildagliptin-2.224μg/ml 

Linagliptin-0.748µg/ml 

 

 

 

 

 

 

 

40 

 

 

 

CONCLUSION: 

 

This review depicts the reported 

Spectroscopic and chromatographic 

methods developed and validated for 

estimation of Dapagliflozin and Vildagliptin. 

According to this review it was concluded 

that for Dapagliflozin and Vildagliptin 

different spectroscopic and 

chromatographic methods are available 

for single and combination also it was 

found that the mobile phase containing 

phosphate buffer, methanol, Acetonitrile, 

potassium dihydrogen were common for 

most of the chromatographic method to 

provide more resolution .It was observed 

that combination of Dapagliflozin and 

Vildagliptin were not found and most 

common combination of Dapagliflozin 

,saxagliptin, vildagliptin and metformin .For 

chromatographic method flow rate is 

observed in the range 0.5 -1.2 ml/min to 

get good resolution time. For most of the 

spectroscopic methods common solvent is 

Methanol. Hence this all methods found to 

be simple, accurate, precise and 
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reproducible in nature. Most of the 

methods were of RP-HPLC and UV 

absorbance detection because these 

methods provided with best available 

reliability, repeatability, analysis time and 

sensitivity. 

 

 

ACKNOWLEDGEMENT: 

We are thankful to Sarojini Naidu Vanita 

Pharmacy Maha Vidyalaya for supporting 

and encouraging us to carry out the 

review. 

 

REFERENCES: 

1. Arintaya Phrommintikul, Wanwarang 

Wongcharoen, Sirinartkumfu, Thidarat 

Jaiwongkam, Siriluck Gunaparn, Siriporn 

Chattipalorn, Nipon Chattipakor. Effects of 

Dapagliflozin vs. Vildagliptin on 

cardiometabolic parameters in diabetic 

patients with coronary artery disease. 

2019;85(6):1337-1347.doi:  

https://doi.org/10.1111/bcp.13903 

2. Aswini R, Eswarudu MM, Srinivasa BP. A 

Review on Analytical Methods for 

Estimation of Dapagliflozin and Saxagliptin 

in Bulk and in Pharmaceutical Dosage 

Forms. International Journal of Research in 

Pharmacy and Chemistry.2018; 8(3): 460-

468. 

3. Fioretto  P, Giaccari  A, Sesti  G, Efficacy 

and safety of Dapagliflozin, a sodium 

glucose cotransporter 2 (SGLT2)inhibitor, in 

diabetes mellitus, Cardiovascular 

Diabetology.2015;17(14):142.doi: 

10.1186/s12933-015-0297-x. 

4. White JR. Sodium glucose co transporter 2 

inhibitors. Medical Clinics of North America. 

2015; 99(1):131–143.doi: 

10.1016/j.mcna.2014.08.020. 

5. Fahima Aktar, Zakir Sultan Md, Mohammad 

A. Rashid. Chromium (III) Complexes of 

Metformin, Dapagliflozin, Vildagliptin and 

Glimepiride Potentiate Antidiabetic 

ActivityinAnimalmodel.2021;13(05):13506.d

oi:http://dx.doi.org/10.31782/IJCRR.2021.13

506 

6.  Serge Halimi, Anja Schweizer, Biljana Minic, 

James Foley, and Sylvie Dejager; 

Combination treatment in the 

management of type 2 diabetes: focus on 

vildagliptin and metformin as a single 

tablet: Vasc Health Risk Manag.2008; 

4(3):481–492.doi: 10.2147/vhrm.s2503. 

7.  Sunkara G, Sabo R, Wang Y, et al. Dose 

proportionality and the effect of food on 

vildagliptin, a novel dipeptidyl peptidase IV 

inhibitor, in healthy volunteers. J Clin 

Pharmacol. 2007; 47(9):1152–8.doi: 

10.1177/009127007304313. 

8. Asmita V. Gaikwad, Ashwini S. Gawade, 

HupparageVrushabh B, ShubhrajitMantry, 

Aditya Kale, Jaydeep Kale  . Method 

development and validation of 

Dapagliflozin by RP-HPLC. Journal of 

pharmaceutical negative results. 2022; 

13(6):4316. 

doi:10.47750/pnr.2022.13.S06.571  

9. Krishna Rao Vankalapati, Pallavi Alegete, 

Sathyanarayana Boodida. Stability-

indicating HPLC method development and 

validation for simultaneous estimation of 

metformin, Dapagliflozin, and saxagliptin in 

bulk drug and pharmaceutical dosage 

form. Biomed Chromatogr 2022; 

36(7):e5384.doi:10.1002/bmc.5384. 

10. Khagga Bhavyasri", Thaneeru Surekha', 

Samreen Begum', Mogili Sumakanth. RP-

HPLC Method for Dapagliflozin and 

Metformin HCL in Bulk and Combined 

Formulation.ArchPharmPract.2022;12(4):10

6-10.doi: 10.51847/Czx10wYrYr 

11. Sufiyan Ahmad, Md. Rageeb Usman, Tanvir 

Shaikh, Md. Imran and Rashid Akhtar 

Development and validation of Uv 

spectrophotometric method for estimation 

of saxagliptin and Dapagliflozin in bulk and 

dosage form. International journal of 

pharmaceuticalsciencesandresearch.2021



 

                               2023, May -June Edition |www.jbino.com | Innovative Association  

J.Bio.Innov12(3), pp: 548-564, 2023 |ISSN 2277-8330 (Electronic)                                                  Swetha et al  ., 

 

;12(4):2185-2192. doi: 10.13040/IJPSR.0975-

8232. 

12. Sharmila Donepudi and SuneethaAchanta 

.Simultaneous Estimation of Saxagliptin and 

Dapagliflozin in Human Plasma by 

Validated High Performance Liquid 

Chromatography-Ultraviolet Method. Turkish 

journal of pharmaceutical sciences,  2019; 

16(2): 227233.doi: 

10.4274/tjps.galenos.2018.46547 

13. Raghvendra Singh Bhadauria, Vikas 

Agarwal Development and Validation of 

UV      Spectroscopic Method for 

Simultaneous Estimation of Dapagliflozin 

and Saxagliptin in marketed formulation. 

Journal of Drug Delivery & Therapeutics. 

2019;9(4-s):1160-

1164.doi:https://doi.org/10.22270/jddt.v9i4-

s.3828 

14. Sayali S. More, Sandeep S. Sonawane, 

Santosh S. Chhajed, Sanjay J. Kshirsagar. 

Development and Validation of RP-HPLC 

Method for Simultaneous Estimation of 

Saxagliptin and Dapagliflozin in Tablets 

.Asian Journal of Pharmacy and 

Technology.2018;8(3) 2231-

5713.doi:10.5958/2231-5713.2018.00023.5.  

15. Thiyagarajan deepan, Magharla 

Dasaratha Dhanaraju. Stability indicating 

HPLC method for the simultaneous 

determination of Dapagliflozin and 

saxagliptin in bulk and tablet dosage form.  

Current issues in pharmacy and medical 

sciences. 2018; 31(1).doi: 10.1515/cipms-

2018-0009.  

16. Singh  N,  Bansal  P,  Maithani M. 

Development and validation of a Stability 

indicating RP-HPLC method for 

simultaneous estimation of Dapagliflozin 

and Saxagliptin in fixed-dose combination. 

New journal of chemistry.2018;42(4):2459-

2466.doi: 10.1039/C7NJ04260D 

17. Sarath Nalla and Seshagiri Rao JVLN. A 

Stability indicating RP-HPLC method for 

simultaneous estimation of Dapagliflozin 

and Saxagliptin in combined tablet 

dosage forms. Inventi rapid-Pharma 

analysis & quality assurance.2017; (4):1-11. 

18. Vinutha Komminenai, Chowdary KPR and 

Prasad SVUM. Development of a new 

stability indicating RP-HPLC Method for 

simultaneous estimation of Saxagliptin and 

Dapagliflozin and its validation as per ICH 

Guidelines. Indo American journal of 

PharmaceuticalSciences.2017;4(9):2920-

2932.doi:10.5281/zenodo.892231. 

19. Advaita B Patel, Deepa R Patel and Zarna 

Shah. Development and validation of 

stability indicating method for the 

simultaneous estimation of Saxagliptin 

Hydrochloride and Dapagliflozin using RP- 

HPLC method in tablet dosage form. World 

journal of Pharmacy and 

PharmaceuticalSciences.2017;6(10):444-

458. 

20. Debata Jitendra, Sundeep Kumar, Sajal 

Kumar Jha and Amjad Khan. A new RP- 

HPLC Method Development and 

Validation of Dapagliflozin in bulk and 

tablet dosage form. International journal of 

drug development and 

research.2017;9(2):48-51. 

21. Afshan Urooj, Shyam Sundar P, Vasanthi R, 

Alagar Raja M, Rajeswar Dutt K, Rao KNV 

and 

RamanaH.DevelopmentandValidationof 

RP-HPLC method for simultaneous 

estimation of Dapagliflozin and Metformin 

in bulk and in synthetic Mixture. World 

journal of pharmacy and pharmaceutical 

sciences.2017; 6(7):2139-2150.doi: 

10.20959/wjpps20177-9657. 

22.  Gajanan Vithoba Mante, Krishna 

Radheshyam Gupta and Atul Tryambakrao 

Hemke. Estimation of Dapagliflozin from its 

Tablet Formulation by UV-

Spectrophotometric. Pharm Methods. 

2017;8(2):102-107.doi: 

10.5530/phm.2017.8.16. 

 

23.  Jani BR  , Shah KV , Kapupara PP. 

Development and validation of Uv 

spectroscopic method for simultaneous 



 

                               2023, May -June Edition |www.jbino.com | Innovative Association  

J.Bio.Innov12(3), pp: 548-564, 2023 |ISSN 2277-8330 (Electronic)                                                  Swetha et al  ., 

 

estimation of Dapagliflozin and metformin 

hydrochloride in synthetic mixture.  

International journal of research and 

development in pharmacy and life 

sciences.2015; 4(3)1569-1576.  

 

24. Karuna Priya Chitra, China Eswaraiah M 

and Basaveswara Rao MV. Unique UV 

Spectrophotometric method for reckoning 

of Dapagliflozin in bulk and 

Pharmaceutical Dosage forms. Journal of 

chemical and Pharmaceutical 

Research.2015; 7(9):45-49. 

25. Jani BR, Shah KV and Kapupara PP. 

Development and Validation of UV- 

Spectroscopic first derivative method for 

simultaneous estimation of Dapagliflozin 

and Metformin Hydrochloride in synthetic 

mixture. Journal of bioequivalence studies. 

2015;1(1):102.doi:10.15744/2575-551X.1.102. 

26.  Shyamala, Nidhi B, Kavitha M, Pooja and 

JVC Sharma. Validated RP-HPLC method 

for simultaneous estimation of Metformin 

Hydrochloride and Dapagliflozin in tablet 

dosage form. American journal of 

biological and pharmaceutical 

research.2015; 2(2):109-113.  

27. Syed Akulsum, G Vidyasagar and Tasneem 

Mohammed. A simple and validated RP-

HPLC method for simultaneous estimation 

of Metformin and Dapagliflozin in 

pharmaceutical dosage forms. Journal of 

Pharmaceutical and Medicinal Chemistry. 

2015; 1(1):99-104. 

28. Patel Jagrutiben S, Shuchi Desai. Analytical 

Method Development and Validation for 

Simultaneous Estimation of Remogliflozin 

Etabonate, Vildagliptin and Metformin 

Hydrochloride in Combined Dosage Form. 

Citation: Patel Jagrutiben S et al. 

International journal of pharmacy and 

pharmaceutical research.2022; 25(2): 572-

597. 

29. Bashar Al-Sabti, Jehad Harbali. 

Development and validation of an 

analytical method for quantitative 

determination of three potentially 

genotoxic impurities in vildagliptin drug 

material using HPLC-

MS.2021.doi:10.1002/jssc.202100136 

30. Beena Kumari, Aparna Khansili. Analytical 

Method Development and Validation of 

UV-visible Spectrophotometric Method for 

the Estimation of Vildagliptin in Gastric 

Medium. Drug Research (Stuttg).2020; 

70(09):417-423.doi: 10.1055/a-1217-0296. 

31. K. R. Patil, T. A. Deshmukhand V. R. Patil. A 

stability indicating HPTLC method 

development and validation for analysis of 

vildagliptin as bulk drug and from its 

pharmaceutical dosage form. 

International journal of pharmaceutical 

sciences and research, 2020; 11(5):2310-

2316.doi: 10.13040/IJPSR.0975. 

 

32. Samer Housheh, Hanan Mohammad, 

Youssef Alahmad. Spectrophotometric 

Method for the Determination of 

Vildagliptin in Bulk and Pharmaceutical 

Dosage Forms. International journal of 

pharmaceutical sciences review and 

research.2019; 58(2):117-120.  

33. D Raju, P Karunakar, China Babu Jonnakuti 

and N Asha .Simultaneous estimation of 

vildagliptin and metformin hydrochloride 

by using RP-HPLC in bulk and 

pharmaceutical dosage form. The Pharma 

Innovation Journal.2019; 8(6): 296-301. 

34. W. Abu Dayyih, M. Hamad , E. Mallah, A. 

Abu Dayyih, R. Awad, Z. Zakaria  and T. 

Arafat. Method development and 

validation of vildagliptin and metformin 

HCL in pharmaceutical dosage form by 

reverse phase-high performance liquid 

chromatography (RP-HPLC) International 

journal of pharmaceutical sciences and 

research.2018;9(7): 2965-2972.doi: 

10.13040/IJPSR.0975-8232.9(7).2965-72. 

35. Barden A. T, Piccoli B. L, "Second Order 

Derivative UV Spectrophotometric and RP-

HPLC Methods for the Analysis of 

Vildagliptin and Application for Dissolution 

Study", Drug Analytical Research.2018;46-

53.doi:10.22456/2527-2616.86511. 



 

                               2023, May -June Edition |www.jbino.com | Innovative Association  

J.Bio.Innov12(3), pp: 548-564, 2023 |ISSN 2277-8330 (Electronic)                                                  Swetha et al  ., 

 

36. Jagdale Ramkrishna Rao, Sahib Dabhade 

M. P Kokate Shekhar Vikram, Shinde Vikas 

Sanjay and Shaikh Wasim Chand. RP-HPLC 

method development and validation of 

vildagliptin in bulk and dosage form. World 

journal of pharmacy and pharmaceutical 

sciences.2017; 6(9):1161-1176.doi: 

10.20959/wjpps20179-9980. 

37.  Ramesh Jayaprakash, Senthil Kumar 

Natesan. Stability indicating RP-HPLC 

method development and validation for 

the simultaneous determination of 

vildagliptin and metformin in 

pharmaceutical dosage form, 

International Journal of Pharmacy and 

Pharmaceutical Sciences. 

2017,9(3):150.doi: 

10.22159/ijpps.2017v9i3.16233. 

38. P. V. Prasad, K. Divya, M.V. Ramana, A. 

Krishnaveni, J. Vinay, M. Mahadeswar 

Analytical method development and 

validation for the estimation of vildagliptin 

in bulk and its dosage form using UV 

spectrophotometer. Indo American 

Journal of Pharmaceutical 

Research.2017;7(12):2231-6876. 

39. Meetali M. Chaphekar, Purnima D. 

Hamrapurkar. Development and 

Validation of RP-HPLC Assay Method for 

Vildagliptin Using QBD Approach and Its 

Application to Forced Degradation 

Studies. International Journal of 

Pharmaceutical Sciences and Drug 

Research.2016; 8(3):157-165.doi: 

.org/10.25004/IJPSDR.2016.080306. 

40. Sujan Banik, Palash Karmakar and Md. 

Anowar Hossain Miah. Development and 

Validation of a UV-Spectrophotometric 

Method for Determination of Vildagliptin 

and Linagliptin in Bulk and Pharmaceutical 

Dosage Forms. Bangladesh 

Pharmaceutical Journal .2015; 18(2):163-

168.doi: 10.3329/bpj.v18i2.24316. 

 
 

 

 

 


