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Abstract 

The purpose of the investigation is to develop a simple, rapid, accurate, and precise UV-Spectrophotometric method for the 

estimation of Vildagliptin in bulk and formulations. The validation of the developed method was carried out according to ICH 

guidelines concerning linearity, precision, accuracy, the limit of detection, and the limit of quantification, formulation linearity. 

Calibration curves were obtained in the concentration range of 5 to 30µg/ml for Vildagliptin and with good correlation 

coefficients (R2=0.9995). The precisions of the new method for the drug were less than the maximum allowable limit (%RSD 

<2.0) specified by the ICH. Therefore, the method was found to be accurate, reproducible, and sensitive for analysis of 

Vildagliptin in bulk and formulations. 

Keywords: UV spectroscopy, Method development, Validation and Formulation. 

Introduction  

Vildagliptin is a new oral anti-diabetic drug belonging to 

the class of Dipeptidyl peptidase-4 inhibitors. It is used to 

treat hyperglycemia in individuals with Type 2 diabetes 

mellitus. Chemically it is known as (s)-1-1[N-(3-Hydroxy-

1adamantyl) glycyl] pyrrolidine-2-carbonitrile [1]. Its 

molecular formula is C17H25N3O2 and its molecular weight 

is 303.399 g/mol. It is marketed under the brand names 

Galvus and Eucreas. Vildagliptin decreases blood glucose 

levels by covalently binding to catalytic site of Dipeptidyl 

peptidase-4, eliciting prolonged enzyme inhibition which 

causes raise in intact GLP-1 levels and stimulates insulin 

secretion [2]. Adverse effects of Vildagliptin are head ache, 

excessive sweating, constipation, cough and heat burn. 

 

 

 

 

 
Figure 1: Structure of Vildagliptin 3 

Experimental materials and methods 

Materials 

Active pharmaceutical ingredient Vildagliptin is obtained 

as a gift sample from century pharma. The pharmaceutical 

dosage form (Genace) were purchased from local 

pharmacy. The solvent used in this work is HPLC graded 

water. 

Instruments 

 ELICO Double beam SL ultraviolet –visible 

spectrophotometer consisting of two matched quartz 

cells with one cm light path.  

 Electronic balance (Key Roy)  

 Sonicator 

 Identification of the drug 

The gift sample was identified as Vildagliptin by 

performing melting point test and the values   were found 

to be 151, 152, 151 the average value is 151.33. The 

observed values are close to   the reference values, so we 

identified that the sample drug is Vildagliptin. 
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Determination of solubility 

Solubility: Capacity of solvent to dissolve a solute.   

The sample is freely soluble in water and 0.1N HCl, Soluble 

in ethanol and methanol, sparingly soluble in 0.1N NaOH, 

Very Slightly soluble in Isopropanol.  

Selection of solvent 

After determining the solubility parameter we selected 

HPLC graded water as solvent.   

Selection of detection wavelength 

To determine the λ max 100g of Vildagliptin drug is 

weighed and transferred into a 100ml volumetric flask 

3/4th filled with solvent and sonicate for 5 mins then add 

solvent up to mark and considered as  standard stock 

solution. From this solution pipette out 1ml into a 10ml 

volumetric flask to give 100µg/ml solution and scanned in 

UV wavelength range of 200-400nm utilizing HPLC graded 

water as a blank. 

Determination of stability 

For determining the stability of the drug in the selected 

solvent, 10µg/ml Vildagliptin standard solution was 

prepared and measured absorbance at λ max for 2 hours 

at a time interval of 15mins by using HPLC graded water 

as blank. It showed good stability with the solvent. 

Method validation 

The method was validated according to ICH guidelines. 

The different validation parameters which were 

performed are following: Linearity, limit of detection, limit 

of quantification, formulation linearity, accuracy, precision. 

Linearity 

To determine linearity weigh accurately 100mg 

Vildagliptin and dissolve in 100ml of solvent to obtain 

100µg/ml solution. Pipette out 0.5, 1, 1.5, 2, 2.5, 3 ml of 

above solution into a series of 10ml volumetric flask and 

make up the volume with solvent giving solutions of 5, 10, 

15, 20, 25, 30.µg/ml concentration. 

Linearity curve was prepared by taking absorbance 

readings of these solutions at λ max and plotted a graph by 

taking the concentration on x-axis and their respective 

absorbance on y-axis. 

Limit of Detection (LOD) and Limit of 

Quantification (LOQ): 

LOD and LOQ are calculated by taking slope values of six 

linearity curves. 

Formulation linearity 

20 tablets of Vildagliptin were weighed accurately and 

powdered by using mortar and pestle. The powder 

equivalent to 50mg of drug is taken into 100ml volumetric 

flask and add 3/4th volume of HPLC graded water. The 

solution is sonicate for 45min and solution was made up to 

100ml by using HPLC grade water and filtered.  

From the filtrate pipette out 1, 2, 3, 4, 5, 6ml into a series 

of 10ml volumetric flask and makeup the volume with 

solvent giving solutions of 5, 10, 15, 20, 25, 30µg/ml 

concentrations. The absorbance values of these solutions 

were measured at λ max and R2 value is as given in 

formulation linearity curve. 

 

Accuracy 

To check the accuracy of the developed method and to 

study the interference of formulation excipients, analytical 

recovery studies were conducted by taking 15 µg/ml 

concentration of standard Vildagliptin solution in each of 

three 10ml volumetric flasks and then adding 5,10,15 

µg/ml solution of formulation to them respectively. These 

solutions were prepared in triplicate and measured 

absorbance at λ max 211nm.The absorbance values are 

used to calculate amount of drug recovered and then 

percentage recovery is calculated. 

Precision 

To check the precision of the proposed method the 

recovery studies performed three times in same day 

(intra-day) and recovery studies between three days 

(inter-day) were analysed. The relative standard deviation 

of intra-day and inter-day values were calculated and 

given in table. 

The precision is expressed in form of percent relative 

standard deviation. 

Results and Discussions 

Identification of the drug 

The gift sample was identified as Vildagliptin by 

performing melting point test and the values were found 

to be 151, 152, 151 the average value. The observed values 

are close to the reference values, so we identified that 

sample drug is Vildagliptin. 

Determination of solubility 

Capacity of solvent to be dissolved a solute is called as 

solubility. Vildagliptin is found to be freely soluble in 

water and 0.1N HCl, Soluble in ethanol and methanol, 

sparingly soluble in 0.1N NaOH, Very Slightly soluble in 

Isopropanol. 

Determination of λ max: 

Vildagliptin is freely soluble in water so by considering all 

parameters HPLC graded water was selected as solvent. In 

selected solvent drug shows 211 nm as λ max as given in 

fig 2. 

 
Fig 2 λ max of Vildagliptin in HPLC graded water 

Determination of stability 

The absorbance of 10 µg/ml standard solution of 

Vildagliptin was measured every 15 mins for 2 hours. The 

values are consistent throughout the experiment and can 

be seen in table 1.  
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Table 1 Stability study of Vildagliptin 

S. No Time Absorbance 

1 0 0.1810 

2 15min 0.1812 

3 30min 0.1809 

4 45min 0.1811 

5 1hr 0.1810 

6 1hr 15min 0.1813 

7 1hr 30min 0.1812 

8 1hr 45min 0.1810 

9 2hrs 0.1809 

Linearity 

The curve obtained was linear with co-relation coefficient 

0.9995 which was represented in   fig 3 

Table 2 Linearity of Vildagliptin 

S. No Concentration(µg/ml) Absorbance 

1 5 0.1642 

2 10 0.3422 

3 15 0.5124 

4 20 0.7025 

5 25 0.8623 

6 30 1.021 

slope 0.0344 

 

 
Figure 3 Linearity curve of Vildagliptin 

LOD and LOQ 

The limit of detection and limit of quantification were 

determined by taking 6 linearity and average slope. These 

were represented in figure 4, 5, 6, 7, 8, 9. The values of 

LOD and LOQ for the proposed method were found to be 

0.032 µg/ml and 0.0975 µg/ml respectively and are 

represented in table 3 

Table 3 LOD and LOQ 

S. 

No 
Slope LOD(µg/ml) LOQ(µg/ml) SD 

1 0.0344 

 

 

0.0322 

 

 

0.0975 

 

 

0.0003 

2 0.0348 

3 0.0353 

4 0.0344 

5 0.0347 

6 0.0349 

 

 
Figure 4 Linearity curve of Vildagliptin-1 

 

 
Figure 5 Linearity curve of Vildagliptin-2 

 
Figure 6 Linearity curve of Vildagliptin-3 

 
Figure 7 Linearity curve of Vildagliptin-4 

 
Figure 8 Linearity curve of Vildagliptin-5 
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Figure 9 Linearity curve of Vildagliptin-6 

Formulation linearity 

From the absorbance values a linearity curve was plotted in the desired concentration range. The linearity curve obtained was 

with co-relation coefficient 0.9999 which is represented in fig 10 

 
Figure 10 Linearity curve of Vildagliptin 

Accuracy 

The standard deviation value and percentage recovery values was calculated and found to be 0.28 and 99.84 respectively as 

given in table 4 

Table 4 Recovery study of Vildagliptin 

S. No 

Amount of 

drug 

present µ 

(g/ml) 

Amount 

added 

(µg/ml) 

Absorbance 
Amount 

recovered 
% recovery SD RSD 

1 15 5 0.6920 5.0 100 

0.2887 0.002 

2 15 5 0.6905 4.96 99.2 

3 15 5 0.6912 4.98 99.6 

4 15 10 0.8658 10.01 100.1 

5 15 10 0.8647 9.98 99.8 

6 15 10 0.8651 9.99 99.9 

7 15 15 1.0387 14.99 99.93 

8 15 15 1.0395 15.02 100.1 

9 15 15 1.0390 15.00 100 

Precision: It was found that the %RSD values of intraday and inter-day precision were 0.27 and 0.206 respectively i.e. < 2.0 

and clearly show that the method is fairly precise. 

Table 5 Vildagliptin intra-day recovery-1 

S.NO 

Amount of 

drug 

present 

(µg/ml) 

 

Amount 

added(µg/ml) 
Absorbance 

Amount 

recovery 

(µg/ml) 

%recovery SD RSD 

1 15 5 0.6919 5.0 100  

 

 

 

0.45 

 

 

 

 

0.0045 

2 15 5 0.6915 4.99 99.8 

3 15 5 0.6910 4.97 99.4 

4 15 10 0.8650 9.99 99.9 

5 15 10 0.8619 9.90 99 
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6 15 10 0.8648 9.98 99.8 

7 15 15 1.0380 14.97 99.8 

8 15 15 1.0398 15.02 100.1 

9 15 15 1.0396 15.02 100.1 

Table 6 Vildagliptin intra-day recovery-2 

S.NO 

Amount of 

drug 

present 

(µg/ml) 

Amount added 

(µg/ml) 
Absorbance 

Amount 

recovered 

µ g/ml) 

%recovery SD RSD 

1 15 5 0.6911 4.97 99.4 

 

 

 

 

0.19 

 

 

 

 

0.0019 

2 15 5 0.6905 4.96 99.2 

3 15 5 0.6921 5.00 100 

4 15 10 0.8642 9.96 99.6 

5 15 10 0.8652 9.99 99.9 

6 15 10 0.8649 9.98 99.8 

7 15 15 1.0382 14.98 99.8 

8 15 15 1.0392 15.01 100 

9 15 15 1.0377 14.96 99.7 

Table 7 Vildagliptin Intra-day recovery-3 

S.NO Amount of 

drug 

present 

(µg/ml) 

Amount 

added 

(µg/ml) 

Absorbance Amount 

recovery 

(µg/ml) 

%recovery SD RSD 

1 15 5 0.6922 5.01 100.2  

 

 

 

0.191 

 

 

 

 

0.0019 

2 15 5 0.6909 4.97 99.6 

3 15 5 0.6913 4.98 99.6 

4 15 10 0.8686 10.00 100 

5 15 10 0.8640 9.97 99.7 

6 15 10 0.8648 9.98 99.8 

7 15 15 1.0381 14.97 99.8 

8 15 15 1.0393 15.01 100 

9 15 15 1.0383 14.98 99.8 

                                     Table 8 Vildagliptin inter-day recovery-1 

S.NO Amount of 

drug 

present 

(µg/ml) 

Amount 

added 

(µg/ml) 

Absorbance 

 

Amount 

recovery 

(µg/ml) 

%recovery SD RSD 

1 15 5 0.6907 4.96 99.2  

 

 

 

0.152 

 

 

 

 

0.001 

2 15 5 0.6924 5.01 100.2 

3 15 5 0.6925 5.02 100.4 

4 15 10 0.8641 99.6 99.6 

5 15 10 0.8655 10.0 100.0 

6 15 10 0.8645 9.97 99.7 

7 15 15 1.0379 14.97 99.8 

8 15 15 1.0385 14.99 99.9 

9 15 15 1.0397 15.02 100.1 

Table 9 Vildagliptin inter-day recovery-2 

S.NO Amount of 

drug 

present 

(µg/ml) 

Amount 

added 

(µg/ml) 

Absorbance Amount 

recovery 

(µg/ml) 

%recovery SD RSD 

1 15 5 0.6916 4.99 99.8  

 

 

 

 

 

 

 

2 15 5 0.6908 4.97 99.4 

3 15 5 0.6923 5.01 100.2 

4 15 10 0.8623 10.00 100.0 
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5 15 10 0.8642 9.96 99.6 0.292 0.002 

6 15 10 0.8639 9.95 99.5 

7 15 15 1.0391 15 100 

8 15 15 1.0386 14.99 99.9 

9 15 15 1.0400 15.03 100.2 

Table 10 Vildagliptin inter-day recovery-3 

S.NO Amount of 

drug 

present 

(µg/ml) 

Amount 

added 

(µg/ml) 

Absorbance Amount 

recovery µ 

(g/ml) 

%recovery SD RSD 

1 15 5 0.6917 4.99 99.8   

2 15 5 0.6930 5.03 100.6 0.329 0.0032 

3 15 5 0.6914 4.98 99.6   

4 15 10 0.8638 9.95 99.5   

5 15 10 0.8654 10.00 100   

6 15 10 0.8657 10.01 100.1   

7 15 15 1.0389 15.00 100   

8 15 15 1.0394 15.01 100.1   

9 15 15 1.0384 14.98 99.8   

Table 11 Validation summary report 

 

 

 

 

 

 

 

 

 

 

 

 

 

Summary and Conclusion 

Summary 

A UV spectrophotometric method has been developed and 

validated for determination of Vildagliptin in pure form 

and its pharmaceutical dosage forms. The process was 

done by using HPLC grade water as a solvent with the 

detection wavelength set at 211nm. Vildagliptin was 

checked for its stability in the chosen solvent and found to 

be stable. The method was linear with correlation 

coefficient 0.9995 in the concentration range of 100ug/ml. 

The limit of detection and limit of quantification were 

0.032µg/ml and 0.0975µg/ml                              respectively. 

The intraday and inter-day precisions were satisfactory; 

the relative standard deviations did not exceed 2%. The 

accuracy of the method is high as can be seen from the 

mean recovery values of Vildagliptin which were in the 

range of 200-1000ug/ml the method met the ICH 

regulatory requirements. The results of validation are 

summarized in table 11. 

 

 

 

Conclusion 

A simple, economical, rapid, precise and accurate UV 

spectrophotometric method was developed for the 

estimation of Vildagliptin in bulk and its formulations. 

The method was developed by using HPLC GRADE water 

as solvent. The developed method was validated for 

parameters like accuracy, precisions, linearity, and limit of 

detection and limit of quantification as per ICH guidelines. 

All the parameters were found to be within the acceptance 

limits. The results indicated that the proposed method for 

the estimation of Vildagliptin is very accurate and cost 

effective and can be employed sample analysis of 

Vildagliptin in bulk and its formulation. 
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S.NO Parameter Results 

1 Detection of wavelength 211nm 

2 Linearity concentration range 5-30µg/ml 

3 Linearity R2=0.9998 

4 
Regression equation 

(y= mx+c) 
Y= 0.00344x-0.0014 

5 LOD 0.032 µg/ml 

6 LOQ 0.0975µg/ml 

7 Formulation linearity R2= 0.9999 

8 Accuracy(%recovery) 99.84 

9 

Precision 

1. Intraday precision 

2. Inter-day precision 

%RSD 

0.277 

0.206 



Ramakrishna M, et al., Int J. Pharm. Drug. Anal, Vol: 12, Issue: 1, 2024; 29-36 

[35]                                                              CODEN (USA): IJPDBY 

 

Conflict of Interest 

No Conflict of interest 

Inform Consent and Ethical Statement 

Not Required.  

Author Contribution 

1. Rama Krishna.M : Experimental design, and supervision, 

2.Suresh Kumar.J.N : Overall drafting, verification, 3.Durga 

Sahithi.S and Gousha Bi.Sk: Experimental execution, 4 

Meghana Haritha. M and Krishnaveni.T: Data collection, 

5.Gopi.Y: Financial management 

Reference 

1. Gundala U, Bhuvanagiri CS, Nayakanti D. 

Simultaneous estimation of vildagliptin and 

metformin in bulk and pharmaceutical formulations 

by UV spectrophotometry. American Journal of 

PharmTech Research. 2013; 3(1):338-45. 

2. Prasad PV, Divya K, Ramana MV, Krishnaveni A, Vinay 

J, Mahadeswar M. Analytical method development 

and validation for the estimation of vildagliptin in 

bulk and its dosage form using UV 

spectrophotometer. IAJPR. 2017; 7(12):2231-6876. 

3. Naveed S, Rehman H, Qamar F, Zainab S. Method 

development and validation of Vildagliptin using UV 

spectrophotometer. International Journal of Pharma 

Sciences and Research. 2014; 5(10):714-7. 

4. Attimarad M, Venugopala KN, Al-Dhubiab BE, 

Elgorashe RE, Shafi S. Development of eco-friendly 

derivative spectrophotometric methods for the 

simultaneous quantitative analysis of remogliflozin 

and vildagliptin from formulation. Molecules. 2021 

Oct 12; 26(20):6160. 

5. Housheh S, Mohammad H, Alahmad Y. 

Spectrophotometric method for the determination of 

vildagliptin in bulk and pharmaceutical dosage forms. 

Int J Pharm Sci Rev Res. 2019; 17:117-20. 

6. Mane SV, Khan MA. Development of UV-Visible 

spectrophotometric method for the estimation of 

vildagliptin in different medium. Journal of 

Pharmaceutical and Biological Sciences. 2022; 

10(2):83-7. 

7. Joshi P, Kotadiya R. Simultaneous estimation of 

remogliflozin etabonate and vildagliptin in a tablet 

formulation: UV spectrophotometric and HPLC-PDA 

method. 

8. Sen AK, Khatariya SB, Sen DB, Maheshwari RA, 

Zanwar AS, Velmurugan R. Various innovative UV 

spectroscopic methodologies for concurrent 

estimation of dapagliflozin and vildagliptin in 

combined tablet. Journal of Applied Pharmaceutical 

Science. 2023 Sep 4; 13(9):213-23. 

9. Narkhede MT, Rane SS, Chaudhari RY, Patil VR. 

DEVELOPMENT AND VALIDATION OF UV 

SPECTROPHOTOMETRIC METHOD FOR THE 

SIMULTANEOUS ESTIMATION OF VILDAGLIPTIN 

AND METFORMIN IN BULK DRUGS AND 

PHARMACEUTICAL DOSAGE FORM. 

10. Raveendra KS, Gaffar SM, Kalyane NV. First derivative 

spectrophotometric simultaneous determination of 

vildagliptin and metformin in tablet formulations. 

Pharmacophore. 2016 Mar 1; 7(2):109-17. 

11. Shrikrishna B, Mulgund SV, Ranpise NS. Simultaneous 

spectrophotometric estimation of vildagliptin and 

metformin in bulk and tablet dosage form. Der 

Pharma Chemica. 2013; 5(1):24-7. 

12. Panchal J, Dhaduk B, Dhalani J. STABILITY 

INDICATING ISOCRATIC RP-HPLC AND SECOND 

DERIVATIVE UV SPECTROSCOPIC METHODS FOR 

SIMULTANEOUS DETERMINATION OF 

REMOGLIFLOZIN ETABONATE AND VILDAGLIPTIN 

HYDROCHLORIDE. Rasayan Journal of Chemistry. 

2023 Apr 1; 16(2). 

13. Tiwari A, Sethi VA, Siddiqui AW, Panigrahy BK, 

Khuroo AH, Tyagi LK. BIOANALYTICAL METHOD 

DEVELOPMENT AND VALIDATION OF VILDAGLIPTIN 

IN RAT PLASMA USING LCMS/MS METHOD. Journal 

of Advanced Scientific Research. 2019 Aug 10; 

10(03):22-9. 

14. Dayoub LA, Amali F. Development of a new visible 

Spectrophotometric analytical method for 

determination of Vildagliptin in bulk and 

Pharmaceutical dosage forms. Research Journal of 

Pharmacy and Technology. 2020; 13(6):2807-10. 

15. Rao KH, Rao AL, Sekhar KB. DEVELOPMENT AND 

VALIDATION OF HPLC METHOD FOR THE 

ESTIMATION OF VILDAGLIPTIN IN 

PHARMACEUTICAL DOSAGE FORM. International 

Journal of Pharmaceutical, Chemical & Biological 

Sciences. 2014 Apr 1; 4(2). 

16. Polyakova EB, Sabirzyanov DR, Prozorova NA, 

Foteeva AV. Physicochemical properties and methods 

of analysis of vildagliptin. Pharmaceutical Chemistry 

Journal. 2022 Apr; 56(1):110-7. 

17. Boovizhikannan T, Palanirajan VK. RP-HPLC 

determination of vildagliptin in pure and in tablet 

formulation. Journal of pharmacy research. 2013 Jan 

1; 7(1):113-6. 

18. Ferrazza Alves Giordani C, Campanharo S, Ribeiro 

Wingert N, Maronesi Bueno L, Wittckind Manoel J, 

Virginia Garcia C, Maria Volpato N, Dineck Iop G, de 

Azevedo Mello P, Marlon de Moraes Flores E, Eva 

Scherman Schapoval E. UPLC-ESI/Q-TOF MS/MS 

method for determination of vildagliptin and its 

organic impurities. Journal of Chromatographic 

Science. 2020 Aug 21; 58(8):718-25. 

19. Attimarad M, Islam MM, Shafi S, David M, Rahman A, 

Molina EI. Smart eco-friendly mathematically 

manipulated UV spectroscopic methods to resolve 

severely overlapped spectra of a binary mixture of 

dapagliflozin with sitagliptin and vildagliptin. 

Microchemical Journal. 2023 Jul 1; 190:108700. 



Ramakrishna M, et al., Int J. Pharm. Drug. Anal, Vol: 12, Issue: 1, 2024; 29-36 

[36]                                                              CODEN (USA): IJPDBY 

 

20. Afaque Ansari, Ravishankar Chadchankar, Vaibhav 

Jadhav, Shivprasad Patil. UV Spectroscopy method 

development and validation for determination of 

Vildagliptin in bulk and formulation, World journal of 

pharmacy and pharmaceutical sciences. 2022; 

11[5]:2154-2161. 

 


