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Abstract: Advantages such as simple sample preparation steps with no time-consuming extraction and separation lead to the more frequent 

use of simultaneous estimation procedure in case of the multicomponent pharmaceutical dosage forms which are accurate and precise. In 

the present study, a UV Spectrophotometric method has been developed and validated for the simultaneous estimation of teneligliptin 

hydrobromide and metformin hydrochloride in bulk and tablet dosage form. The estimation was performed by using two methods namely; 

Simultaneous equation method and Absorbance ratio method. Both the spectrophotometric methods employed preparation of dilutions 

using distilled water. In simultaneous equation method, absorbance was measured at 230nm and 245nm for both the drugs whereas, in 

absorbance ratio method the absorbance was measured at 230nm and 240nm for both the drugs.  The calibration plot was found to be linear 

between concentration range 2-12 μg/ml for metformin and 5 -55μg/ml for teneligliptin with R2 = 0.999 for both the drugs. The amount of 

drugs estimated by both the methods was in good agreement with the label claim. The method was validated according to the ICH 

guidelines. Therefore, both the developed methods can be used for routine quality control analysis of Teneligliptin and metformin in bulk 

and pharmaceutical formulation. 
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I. INTRODUCTION 

Teneligliptin hydrobromide hydrate (TEN) is {(2S,4S)- 4-[4-(3-Methyl-1-phenyl-1H-pyrazol-5-yl) piperazin-1-yl] pyrrolidin-2-yl} (1,3-

thiazolidin-3-yl) methanone hemipentahydrobromide hydrate (Sharma, Surendra, 2016), a oral dipeptidyl peptidase inhibitor (DPP-4). 

DPP-4 inactivates incretin hormones (glucagon-like peptide-1; GLP-1 and glucose-dependent insulinotropic polypeptide; GIP) which are 

responsible for enhancing insulin secretion. It is indicated for the management of type 2 diabetes mellitus (T2DM) (Kishimoto, Miyako, 

2013). Metformin hydrochloride (MET) is 3-(diaminomethylidene)-1,1-dimethylguanidine;hydrochloride a oral antihyperglycemic drug. 

Metformin improves glucose tolerance in case of T2DM by decreasing hepatic glucose production, intestinal absorption of glucose, and 

by improving insulin sensitivity by increasing peripheral glucose uptake and utilization. Teneligliptin a peptidomimetic and metformin a 

biguanide in the combined dosage form is effective in the management of type 2 diabetes mellitus. 

Literature survey reveals that many methods have been reported for the estimation of teneligliptin and metformin in pharmaceutical 

dosage form alone (Vishnu, Kiran et al., 2016) or in combined dosage form using chromatographic methods (Deepak, Sufiyan et al., 

2017), (Manish, Mayank et al., 2017). Further, it was observed that only one spectrophotometric method is reported for the simultaneous 

estimation of teneligliptin and metformin in the solid dosage form (Ashim, Denish et al., 2016). Hence the present work describes a 

simple, precise and cost-effective UV-Spectrophotometric method for the determination of Teneligliptin hydrobromide hydrate and 

Metformin hydrochloride in bulk and tablet dosage form. The proposed methods were optimized and validated as per ICH guidelines.
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Figure I (a and b): Chemical structures of Teneligliptin and Metformin II. MATERIAL AND METHOD 

 

2.1. Instrumentation 

The entire study was performed on a double beam UV/VIS Spectrophotometer Cary 60 of Agilent Technologies. Also a Digital weighing 

balance TX 323L of Shimadzu Corporation and ultrasonicator of Sonar was used. 

 

2.2. Chemical and Reagents 

Teneligliptin hydrobromide hydrate (TEN) and Metformin HCl (MET) were supplied by Acme formulations and Cipla Ltd, India 

respectively as a gift sample. Double distillation water was used for study. 

 

2.3. Preparation of Standard Stock Solution 

Accurately about 50mg of each drug was weighed and transferred to 50ml of volumetric flask separately and dissolved in about 20ml of 

distill water. Both the solution were sonicated for 5 minutes. The volume was then made up to the mark with distill water. 10ml of each 

solution was then transferred to 100ml volumetric flask and diluted up to 100ml with distill water. These solution contained 100µg of 

drug per ml of the solution. 

2.4. Determination of wavelength of maximum absorbance (λmax)  

By appropriate dilution of standard stock solutions of teneligliptin and metformin in distill water, solutions containing 50μg/ml of 

teneligliptin and metformin were scanned separately in the UV region (200-400nm). The wavelength of maximum absorption was 

determined of both the drugs. Metformin showed maximum absorbance at 230nm and Teneligliptin at 245nm. An overlay spectrum of 

both the drugs showed its isobestic point at 240nm. Figure II 

2.5. Method I – Simultaneous Equation Method (SE) 

Different aliquots were taken from the stock solutions and diluted with distill water to prepare a series of concentrations of both drugs. 

The absorbances of these solutions were measured at 230nm and 245nm for Metformin and Teneligliptin respectively and calibration 

curves were plotted at selected wavelengths (figure III); the optical characteristics and linearity data is shown in table I. The E (1%, 1cm) 

of each drug at both wavelengths was determined shown in table II.  

2.6. Method II- Q-Absorbance Ratio Method (AR) 

The absorbances of the prepared solutions were measured at 230nm and 240nm for Metformin and Teneligliptin respectively and 

calibration curves were plotted at selected wavelengths (figure III); the optical characteristics and linearity data is shown in table I. The 

E (1%, 1cm) of each drug at both wavelengths was determined shown in table II.  
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Figure II: Overlay spectrum of Teneligliptin and Metformin 

 

 

 

(a) 

y = 0.0777x - 0.0295
R² = 0.9993

0

0.2

0.4

0.6

0.8

1

0 2 4 6 8 10 12 14

A
b

so
rb

an
ce

Concentration (μg/ml

Calibration Curve of Metformin at 230nm

http://www.jetir.org/


© 2020 JETIR June 2020, Volume 7, Issue 6                                                               www.jetir.org (ISSN-2349-5162) 

JETIR2006475 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 991 
 

 

(b) 

 

Figure III a and b: Calibration curve of Metformin and Teneligliptin 

 

 

 

Table I: Optical characteristics and linearity data 

 

Parameters METFORMIN TENELIGLIPTIN 

Beer’s Law limit(µg/ml) 2-12 5-55 

Molar absorptivity(1mole-1cm-1) 117925 99522.090 

Sandell’s sensitivity 

(mg/cm2/.001 absorbance unit) 

14.04× 10-4 46.78 × 10-4 

Regression equation 

(y= mx+c ) 

Slope(m) 

Intercept(c) 

 

 

y = 0.077x - 0.029 

0.077 

0.029 

 

y = 0.017x+0.002 

0.017 

0.002 

Correlation coefficient(R2) 0.999 0.999 

 

Table II: Absorptivity values for Method I (SE) and Method II (AR) 

Drug Method I (SE) Method II (AR) 

230nm 245nm 230nm 240nm 

TEN 123 213.758 123 171.57 

MET 712 354.82 712 564.965 

*SE: Simultaneous equation; AR: Absorbance ratio; TEN: Teneligliptin; MET: Metformin 

y = 0.0176x + 0.0021
R² = 0.999

0

0.2

0.4

0.6

0.8

1

1.2

0 10 20 30 40 50 60

A
b

so
rb

an
ce

Concentration (μg/ml) 

Calibration curve of Teneligliptin HBr at 245nm

http://www.jetir.org/


© 2020 JETIR June 2020, Volume 7, Issue 6                                                               www.jetir.org (ISSN-2349-5162) 

JETIR2006475 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 992 
 

2.7. Preparation and Analysis of Tablet solution 

Contents of twenty tablets (containing 20mg of Teneligliptin and 500mg of Metformin) were weighed and ground to fine powder. For the 

analysis of tablets, a standard addition method was used. An accurately weighed 48mg of pure TEN was added to finely powdered sample 

to bring the concentration of Teneligliptin and Metformin as 1:1 in sample. A quantity of powdered tablets containing about 50mg of 

MET was weighed and transferred into 100 ml volumetric flask containing 40 ml of distill water, sonicated for 20 min, the volume was 

made upto the mark and filtered through Whatmann filter paper (No. 41).  An appropriate volume of 10ml of this solution was transferred 

to 50 ml volumetric flask, dissolved and the volume was adjusted to mark. Appropriate aliquots were taken to prepare a solution containing 

10μg per ml of drug. The absorbances of the solutions were measured at 230 nm and 245nm and 240nm against blank. The concentrations 

of two drugs in sample were determined by using method I and II. This procedure was performed on two marketed brands ‘Afoglip’ and 

‘Dynaglipt’. The results are reported in the Table III. 

 

Table III: Analysis of Tablet formulations 

Tablet Formulation Label 

Claim 

Amount Found 

(mg/tab) 

% Label Claim % RSD 

Method 

SE 

Method 

AR 

Method 

SE 

Method 

AR 

Method 

SE 

Method 

AR 

AFOGLIP TEN 20 

500 

19.84 

493.3 

19.42 

494.45 

99.24 

98.66 

97.08 

98.89 

1.14 

0.39 

1.02 

0.6135 MET 

DYNAGLIPT TEN 20 

500 

20.20 

495.15 

501.15 

499.5 

101.01 

99.03 

 

100.23 

99.9 

1.16 

0.451 

1.78 

0.7971 MET 

*SE: Simultaneous equation; AR: Absorbance ratio; TEN: Teneligliptin; MET: Metformin 

 

2.8. Validation of Method 

The method was validated as per the ICH guidelines 2005. 

2.8.1. Linearity and Range 

A linear relationship was observed between absorbance and concentration in the working range of 2-12µg/ml of Metformin and 5-55μg/ml 

of Teneligliptin of drug in the solution as shown in fig.III, and correlation coefficient (r) was as shown in table I. 

2.8.2. Precision  

Precision of the methods was studied as intra-day, interday. Intra-day study was performed by analyzing, a 10μg/ml concentration of drug 

for three times in the same day. Inter-day precision was performed by analyzing a 10μg/ml concentration of the drug for three days in a 

week. The results are shown in table IV. 

 

Table IV: Precision study of TEN and MET 

Drug Actual 

Concentra

tion 

(μg/ml) 

Intraday precision Interday precision 

Method  SE Method  AR Method  SE Method  AR 

SD %RSD SD %RSD SD %RSD SD %RSD 

TEN 10 0.00049 0.334 0.0002 0.115 0.00010 0.052 0.00026 0.14 

MET 10 0.00072 0.118 0.00080 0.103 0.0024 0.34 0.0021 0.33 

*SE: Simultaneous equation; AR: Absorbance ratio; TEN: Teneligliptin; MET: Metformin 
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2.8.3. Accuracy  

The accuracy of the proposed methods was assessed by recovery studies at three different levels i.e. 80%, 100%, 120%. The recovery 

studies were carried out by adding known amount of standard solution of Metformin and Teneligliptin to preanalysed tablet solutions. 

The resulting solutions were then re-analysed by proposed methods; the results are shown in table V. 

 

Table V: Recovery data of the proposed method 

Drugs Level % Recovery % % RSD 

Method 

SE 

Method AR Method 

SE 

Method AR 

TEN 80 

100 

120 

101.23 

101 

102.5 

99.5 

97 

98.33 

0.74 

1.15 

0.83 

0.21 

1.37 

0.75 

MET 80 

100 

120 

98.75 

100 

99.16 

102.5 

100.83 

98.9 

0.769 

1.198 

0.601 

0.98 

1.75 

1.18 

*SE: Simultaneous equation; AR: Absorbance ratio; TEN: Teneligliptin; MET: Metformin 

 

III. RESULT AND DISCUSION 

UV Spectrophotometric method namely simultaneous equation method and absorbance ratio method was developed and validated for the 

estimation of TEN and MET in the pharmaceutical dosage form. Two wavelengths, 230nm (Metformin) and 245nm (Teneligliptin) were 

selected for the simultaneous equation method. Whereas 230nm (Metformin) and 240nm (Teneligliptin) was selected for the estimation 

by absorption ratio method. The amount of drug estimated by the proposed method was in good agreement with the label claim. The 

proposed methods were validated. The accuracy of the methods was assessed by recovery studies at three different levels. Both the 

methods were found to be precise as indicated by the inter-day, intra-day analysis, showing %RSD less than 2. All statistical data proves 

the validity of the methods and can be used for routine analysis of pharmaceutical formulations containing both these drugs. 

 

IV. CONCLUSION 

Simultaneous equation and absorbance ratio method was developed for the simultaneous estimation of TEN & MET in the combined 

tablet dosage form. It was observed that simultaneous equation method provide a better recovery results. The method developed was 

validated according to ICH guidelines. The method was found to be simple, precise, accurate and cost-effective. Moreover, all the 

developed UV-spectrophotometric methods require little sample preparation procedure with high sensitivity. Therefore, both the methods 

can be used successfully for routine quality control analysis of TEN and MET in combined tablet dosage form. 
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