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ABSTRACT  

Diabetes Mellitus is a Chronic Progressive disease. It is 

characterized by Hyperglycaemia. This review article is 

intended to highlight the analytical method of Teneligliptin 

and Pioglitazone in individually as well as combined 

pharmaceutical dose form. Teneligliptin and Pioglitazone 

play important role in Diabetes Mellitus disease. As for 

treatment of Diabetes Mellitus type 2 in combination form 

Teneligliptin and Pioglitazone is used. The aim of this 

review is to focus on update of determination of 

Teneligliptin and Pioglitazone in bulk and in pharmaceutical 

preparation used in RP-HPLC, UV- Spectroscopic method. 

This review provides detail information on separation for 

Teneligliptin and Pioglitazone in single and in combination 

form  
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INTRODUCTION TO ANALYTICAL METHOD 

Nowadays, a variety of analytical techniques are used for estimating. In the subject of 

analysis, a number of analytical techniques are used, including potentiometers, HPLC, 

aqueous and non-aqueous titrations. In the realm of analysis, aqueous and non-aqueous 

titrations are also used. However, in the field of analysis nowadays, HPLC is important for 

quantitative determination. 

High pressure liquid chromatography, also known as HPLC, is a method of separation based 

on a solid stationary phase and a liquid mobile phase.[1] A process of mass transfer called 

chromatography involves adsorption. The column's active element is the adsorbent, which is 

a granular substance made of solid particles (silica, polymers). Adsorption, in which the 

substances move or separate in accordance with their respective affinities, provides the basis 

for separation in both the normal phase mode and the reverse phase mode. In the field of 

pharmaceutical analysis nowadays, HPLC is essential for separating different chemicals from 

mixtures of substances.[2] 

INTRODUCTION TO DRUG PROFILE 

Teneligliptin 

Teneligliptin is an inhibitor of dipeptidyl peptidase 4 (DPP-4), with hypoglycemic activity. 

The chemical name of Teneligliptin is {(2S,4S)-4-[4-(3-Methyl-1-phenyl-1H-pyrazol-5-yl)-1-

piperazinyl]-2-pyrrolidinyl}(1,3-thiazolidin-3-yl)methanone.  

It has a molecular formula of C22H30N6OS And a molecular weight of 426.58 g/mol. 

Soluble in organic solvents such as Ethanol, DMSO, and Dimethyl Formamide (DMF).[3] 

 

Chemical Structure of Teneligliptin 
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Pharmacological Action of Teneligliptin[4] 

Blood glucose levels are raised by glucagon while being lowered by DPP-4 inhibitors. DPP-4 

inhibitors work by increasing incretin levels (GLP-1 and GLP), which block the release of 

glucagon, which then stimulates insulin production, slows down stomach emptying, and 

lowers blood glucose levels. 

Pioglitazone [5] 

Pioglitazone is an orally active thiazolidinedione with significant antineoplastic action and 

anti-diabetic properties. The chemical name of Pioglitazone is 5-[[4-[2-(5-ethylpyridin-2-

yl)ethoxy]phenyl]methyl]-1,3-thiazolidine-2,4-dione. It has a molecular formula of 

C19H20N2O3S. And the molecular weight of 356.4 g/mol. Soluble in dimethyl formamide; 

slightly soluble in Ethanol; very slightly soluble in Acetone, Acetonitrile and insoluble in 

water. 

 

                                               Chemical Structure of Pioglitazone 

Pharmacological Action of Pioglitazone [6] 

By acting as a selective agonist for the nuclear "peroxisome proliferator-activated receptor 

Gama (PPAR Gama)," which increases the transcription of multiple insulin responsive genes, 

the medication has anti-diabetic effects.  

By promoting GLUT4 (glucose transporter 4) production and translocation and enhancing 

glucose entry into muscle and adipose tissue, it reduces insulin resistance. Additionally, it 

inhibits hepatic gluconeogenesis.  

The drug's ability to increase insulin sensitivity is also aided by the activation of genes that 

control fatty acid metabolism and lipogenesis in adipose tissue. It improves glycemic control, 

lowers insulin levels in the blood, and lowers blood glucose and HbA1c. Without 

significantly affecting LDL levels, it also increases HDL levels and decreases serum 

triglyceride level. 
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Summary of Analytical Methods for Teneligliptin 

Reported Methods for Teneligliptin 

Sr. 

No. 
Drug Method Brief Description 

1. Teneligliptin[7] UV 

Solvent: Distilled Water 

Wavelength: 244 nm 

Linearity range: 5-70 µg/ml 

2. Teneligliptin[8] RP-HPLC 

Column: Grace SmartC18 column (250 x 

4.6mm, 5μm) 

Mobile phase: 0.05M KH2PO4 pH 4.0 

:Acetonitrile (80:20 % v/v) 

Detected Wavelength: 242 nm 

Flow rate: 1 ml/min 

Retention time: 7.443 min 

Linearity range: 500-3000 µg/ml 

3. TeneligliptinHydrobromideHydrate[9] RP-HPLC 

Column: Kromasil C18 column 

Mobile phase: pH 5.5 phosphate buffer: 

Methanol (75:25%v/v) 

Detected Wavelength: 270 nm 

Flow rate: 1.2 ml/min 

Retention time: 2.51 min 

Linearity range: 80- 120 µg/ml 

4. Teneligliptin[10] RP-HPLC 

Column: Kromasil C18 column (150 × 4.6 mm, 

5.0 μm)  

Mobile phase:  

A)Acetonitrile: water:Trifluoroacetic  acid 

(60: 1940: 2 v/v) 

B)Acetonitrile:Trifluoroacetic acid  

(2000: 2 v/v) 

Detected Wavelength: 245nm 

Flow rate:1.0 ml/min 

Retention time:11.2 min 

Linearity range: 50-150μg/ml 

5. Teneligliptin[11] RP-HPLC 

Column: Cosmosil C18column(250 × 4.6mm, 

5.0 μm) 

Mobile phase: Methanol: Phosphate buffer 

pH:3 (70:30 %v/v) 

Detected Wavelength: 246 nm 

Flow rate: 0.8 ml/min 

Retention time:4.2 min 

Linearity range :10-50 μg/ml  

6. Teneligliptin[12] HPLC 

Column: Protecol C18 ENDURO (250×4.6mm 

,5μm)  

Mobile phase: Methanol: Buffer pH 

3.5(72:28% v/v) 

 Detected Wavelength: 243.5 nm 

Flow rate: 1 ml/min 

Retention time:5.8 min 

Linearity range:10-90 μg/ml 
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7. Teneligliptin[13] 

Stability 

studies by 

RP-HPLC 

Column: Kromasil C18 (250×4.6mm, 5μm)  

Mobile phase: pH 6.0 phosphate buffer: 

Acetonitrile (60:40 %v/v) 

 Detected Wavelength: 246 nm 

Flow rate: 1.0 ml/min 

Retention time: 25 min 

Linearity range:100 -500 μg/ml 

8. Teneligliptin[14] 

Stability 

indicating 

RP-UPLC 

Column: C8phenomenex (250 ×4.6 mm ,5 µm) 

Mobile phase: 

Formic acid:Methanol:Acetic acid (25:75:0.1, 

v/v/v) 

Detected Wavelength: 245 nm 

Flow rate: 0.4 mL/min 

Retention time: 4.982±0.02 min 

Linearity range: 1–100 µg/ml 

9. 
Teneligliptin 

and Pioglitazone[15] 
RP-HPLC 

Column: Peerless C18 (250 × 4.6 mm, 5 μm) 

Mobile Phase: Methanol: Phosphate Buffer: 

Acetonitrile                            (pH 3.3 with OPA) 

(50:25:25%v/v) 

Detected Wavelength: 225 nm 

Flow Rate: 1 ml/min 

Retentiontime: 

Teneligliptin: 2.58 min 

 Pioglitazone: 6.13 min 

Linearity range: 

Teneligliptin:1-5 μg/ml 

 Pioglitazone:1.5-7.5μg/ml 

10. Teneligliptin and Metformin[16] 
RP-

UHPLC 

Column: Eclipse plus C18 (150  × 4.6 mm, 5 

μm) 

Mobile phase: Buffer: acetonitrile (65:35 % 

v/v) (pH 3.5 with OPA) 

Detected Wavelength:233 nm 

Flow rate :0.7 ml/min 

Retention time: 

Teneligliptin: 2.81 min 

Metformin: 1.71min 

Linearity range:20-100 μg/ml 

11. 

Metformin Hydrochloride and 

Teneligliptin Hydrobromide 

Hydrate[17] 

RP-HPLC 

Column: BDS Hypersil C18 (250×4.6 mm,5µm) 

Mobile Phase: A) octane sulfonic acid : 

Phosphate buffer pH 3 triethylamine & 

B) Acetonitrile (75:25% v/v) 

Detected Wavelength: 210 nm 

Flow rate: 1 mL/min 

12. 
Teneligliptin and Metformin 

Hydrochloride[18] 
RP-HPLC 

Column: Thermo C18, (250 × 4.6mm, 5µm)  

Mobile Phase: 0.1M KH2PO4 buffer :Methanol 

(60:40%v/v) 

Detected Wavelength: 280nm 

Flow rate: 1.0ml/min 

Retention time: 

Teneligliptin: 4.421 min 

Metformin: 3.421 min 

Linearity range: 
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Teneligliptin: 50- 150µg/ml 

Metformin: 50- 150µg/ml 

13. Metformin and Teneligliptin[19] RP-HPLC 

Column: C8 Phenomenex (250 × 4.6 mm, 5 

µm) 

Mobile Phase: Methanol: formic acid: acetic 

acid (75:25:0.1, v/v/v) 

Detected Wavelength:210 nm 

Flow rate: 0.5 mL/min 

Retention time: 

 Teneligliptin: 6.234±0.03min 

Metformin: 4.024±0.02min 

Linearity range: 

Teneligliptin: 50- 150µg/ml 

Metformin: 50- 150µg/ml 

14. Teneligliptin and Metformin[20] 

Stability 

indicating 

RP-HPLC 

Column: Kromasil C18  (250×4.6 mm, 5 μm) 

Mobile phase: 0.1% orthophosphoric acid 

buffer: Acetonitrile: Methanol (65:25:10, v/v/v) 

 Detected Wavelength: 254 nm 

Flow rate :1.0 ml/min 

Retention time: 

Teneligliptin: 2.842 min 

Metformin :2.017 min 

Linearity range: 

Teneligliptin :5-30 μg/ml 

Metformin :125-750 μg/ml 

15. Metformin and Teneligliptin[21] 

Stability 

indicating 

RP-HPLC 

Column: Discovery (250  X 4.6 mm: 5 μm) 

Mobile phase :0.1% orthophosphoric acid 

buffer: acetonitrile (65:35, v/v) 

 Detected Wavelength :260 nm 

Flow rate: 1 ml/min 

Retention time: 

Metformin:2.517 min 

Teneligliptin: 3.687 min 

Linearity range : 

Metformin:125-750 μg/ml  

Teneligliptin:5-30 μg/ml 

16. Teneligliptin and Metformin[22] RP-HPLC 

Column: Cosmosil C18 ( 250X4.6mm, 5μm) 

Mobile phase:Methanol: Water (pH 3.5) (50:50 

% v/v) 

 Detected Wavelength:242 nm 

Flow rate :0.7 ml/min 

Retention time: 

Teneligliptin: 2.45 min 

Metformin: 6.21 min 

Linearity range:  

Teneligliptin: 2-10μg/ml 

Metformin: 50-250 μg/ml 
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Summary of Analytical Methods for Pioglitazone 

Official Methods for Pioglitazone 

Sr. 

No. 
Official in Method Description 

1. IP 2010[23] 
Liquid 

Chromatography 

Column: ODS C18(250 × 4.6mm, 5.0 μm) 

Mobile Phase: KH2PO4 buffer: 

Acetonitrile(50:50%v/v) 

Flow rate:1.0 ml/min 

Wavelength:225 nm 

2. BP 2020[24] 
Liquid 

Chromatography 

Column: ODS C18(150 ×  4.6mm, 5.0 μm) 

Mobile Phase: Glacial acetic acid: Acetonitrile: 

Ammonium Acetate (1:25:25 v/v/v) 

Flow rate:0.7 ml/min 

Wavelength:269 nm 

Reported Methods for Pioglitazone 

Sr. 

No. 
Drug Method Brief Description 

1. 
Pioglitazone 

Hydrochloride[25] 
UV 

Solvent: Methanol 

Wavelength:268nm 

Linearity range:10-50μg/ml 

2. 
Pioglitazone 

Hydrochloride[26] 
UV 

Solvent: Methanol 

Wavelength:270 nm 

Linearity range:10-50μg/ml 

3. 
Pioglitazone 

Hydrochloride[27] 
RP-HPLC 

Column: C18 column (250 X 4.6 mm, 5µm) 

Mobile phase: Methanol: pH4.6 buffer adjusted 

with 0.1 % v/v glacial acetic acid (80:20 %v/v) 

Detected Wavelength: 273 nm 

Flow rate: 1.5 ml/min 

Retention time: 3.4 min 

Linearity range: 5-30 µg/ml 

4. Pioglitazone[28] RP-HPLC 

Column:C18 column (300× 3.9 mm, 5 µm)  

Mobile phase: Acetonitrile: phosphate buffer, 

(50:50 %v/v) 

Detected Wavelength: 267 nm 

Flow rate: 1.00 ml/min 

Retention time:8.08 min 

Linearity range:10-30μg/ml 

5. 
Pioglitazone 

Hydrochloride[29] 
RP-HPLC 

Column: Hypersil BDS, (250 x 4.6mm, 5 µm) 

Mobile phase: 0.01M KH2PO4: acetonitrile, 

(40:60 %v/v) 

Detected Wavelength:225 nm 

Flow rate: 1.0 ml/min 

Retention time:4.726 min 

Linearity range:80- 320 μg/ml 

6. 
Metformin Hydrochloride 

and Pioglitazone[30] 
UV 

Solvent: Methanol 

Wavelength: 

Metformin Hydrochloride:231 nm 
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Pioglitazone: 269 nm 

Linearity range: 

Metformin Hydrochloride : 5-30 μg/ ml 

Pioglitazone: 2-12 μg/ ml 

 

7. 
Metformin Hydrochloride 

and Pioglitazone[31] 
UV 

Solvent: Methanol 

Wavelength: 

Metformin Hydrochloride:237.4 nm 

Pioglitazone:225.4 nm 

Linearity range: 

Metformin Hydrochloride :5-40μg/ ml 

Pioglitazone:5-40μg/ ml 

8. 
Dapagliflozin and 

PioglitazoneHydrochloride[32] 
RP-HPLC 

Column: Kromstar Vertex C18 column (250 

×4.6 mm, 5µm) 

Mobile phase: Acetonitrile: KH2PO4 Buffer (pH 

4) adjusted with OPA (25:75%v/v) 

Detected Wavelength:228 nm  

Flow rate: 1 ml/min 

Retention time: 

Dapagliflozin: 3 min 

Pioglitazone: 6.5 min 

Linearity range: 

Dapagliflozin: 2-10 µg/ml 

Pioglitazone: 3–15 µg/ml 

9. 
Pioglitazone and 

Rosiglitazone[33] 
RP-HPLC 

Column: Inertsil ODS (150x4.6mm, 3.5 µm) 

Mobile phase:buffer containing 0.1% formic 

acid: Acetonitrile (30:70% v/v) 

Detected Wavelength:261 nm  

Flow rate:1 ml/min 

Retention time: 

Rosiglitazone:5.118 min 

Pioglitazone:2.770 min 

Linearity range: 

Rosiglitazone:1-15 µg/ml  

Pioglitazone:3-45 µg/ml 

10. 
Alogliptin and 

Pioglitazone[34] 
RP-HPLC 

Column: Develosil ODS C18 column 

(4.6mm×250mm, 5µm)  

Mobile phase: Acetonitrile: Methanol: 1% 

Orthophosphoric acid (50:30:20% v/v) 

Detected Wavelength: 242 nm 

Flow rate: 1.0 ml/ min 

Retention time: 

Alogliptin: 2.24 min 

Pioglitazone: 5.44 min 

Linearity range: 

Alogliptin: 30-70 µg/ml 

Pioglitazone: 60-140µg/ml 

11. 
Metformin and 

Pioglitazone[35] 
RP-HPLC 

Column: A Gemini C18 column (150x4.6mm, 

5µm) 

Mobile phase: Acetonitrile: Ammonium 

Acetate buffer (pH-3) (42: 58% v/v) 

Detected Wavelength:255 nm 
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Flow rate:0.3 ml/min 

Retention time: 

Metformin:5.17 min 

Pioglitazone:8.1 min 

Linearity range: 

Metformin:0.5-50 µg/ml 

Pioglitazone:0.3-30 µg/ml 

12. 
Pioglitazone and 

Glimepiride[36] 
RP-HPLC 

Column:X Bridge C18, (250 X 4.6 mm, 5µm) 

Mobile phase:KH2PO4Buffer: Acetonitrile 

(60:40%v/v) 

Detected Wavelength:257nm 

Flow rate:1.0 ml/min 

Retention time: 

Glimepiride: 2.66min 

Pioglitazone: 4.49min 

Linearity range: 

Glimepiride: 32-50μg/ ml 

Pioglitazone: 240-350μg/ ml 

13. 
Alogliptin and 

Pioglitazone[37] 

Stability 

Indicating RP-

UPLC 

Column: BEH C18(2.1× 50 mm,1.7 µm) 

Mobile phase: Phosphate buffer (pH 

3):Methanol (45:55 % v/v) 

Detected Wavelength: 280 nm  

Flow rate: 0.3 ml/min 

Retention time: 

Alogliptin: 0.4 min 

Pioglitazone: 0.529 min 

Linearity range: 

Alogliptin: 6.25–37.5μg/ ml 

Pioglitazone: 15–90μg/ ml 

14. 
Glimepiride and 

Pioglitazone[38] 
RP-HPLC 

Column: Luna C18 (150mm x 4.6mm; 5-µm)   

Mobile phase: Phosphate Buffer pH 3.0 : 

Acetonitrile  (45:55% v/v) 

Detected Wavelength: 228nm 

Flow rate: 1.0 ml/ min 

Retention time: 

Glimepiride: 6.9 min 

Pioglitazone:  2.36 min 

Linearity range: 

Glimepiride: 4-12μg/ ml 

Pioglitazone: 30-90μg/ ml 

15. 
Atorvastatin and 

Pioglitazone[39] 
RP-HPLC 

Column: Phenomenex  Luna C18 ( 250  x 

4.6mm, 5 m) 

Mobile phase: Methanol: Acetonitrile:KH2PO4 

buffer, pH 2.5  with OPA (60:20:20 v/v)   

Detected Wavelength: 233 nm  

Flow rate: 1.0 ml/min 

Linearity range: 

Atorvastatin: 5-50  μg/ ml 

Pioglitazone: 5-50 μg/ ml 

16. 
Alogliptin and 

Pioglitazone[40] 

Stability 

Indicating RP-

HPLC 

Column: Symmetry C18 (250 x 4.6mm, 5µm)  

Mobile phase: phosphate buffer PH 4 adjusted 

with OPA: Acetonitrile (20:80 %v/v) 
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Detected Wavelength: 278 nm  

Flow rate: 1.0 ml/min 

Retention time: 

Alogliptin: 2.234 min  

Pioglitazone: 3.294 min 

Linearity range: 

Alogliptin: 0–16 μg/ml 

Pioglitazone: 0–16 μg/ml 

CONCLUSION 

Teneligliptin and Pioglitazone can be determined using several methods that have been 

published. In Diabetes Mellitus, Teneligliptin and Pioglitazone are essential medications. 

This medication is offered in the market in a variety of formulations with various doses and 

in combination dosage form. Teneligliptin and Pioglitazone are estimated using several RP-

HPLC testing methods, either individually or in combination. Additionally, it was discovered 

that the majority of RP-HPLC methods give greater resolution when the mobile phase 

contains Acetonitrile, water, Methanol, and Phosphate buffer. Additionally reported were 

methods using UV-photospectroscopy. The most used solvent for spectroscopic methods is 

Methanol. So all methods were determined to be simple, accurate, and cost-effective. 
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