
Int. J. Pharm. Sci. Rev. Res., 58(2), September - October 2019; Article No. 17, Pages: 117-120                                             ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 
Available online at www.globalresearchonline.net  

 

117 

                                                                                                                             

 
 

Samer Housheh *1, Hanan Mohammad 2, Youssef Alahmad2, 3 
1 Department of Quality Control and Pharmaceutical Chemistry, Faculty of pharmacy, Al-Andalus University, Kadmous, Syria. 
2 Department of Quality Control and Pharmaceutical Chemistry, Faculty of pharmacy, Al-Baath University, Homs, Syria. 
3 Department of Quality Control and Pharmaceutical Chemistry, Faculty of pharmacy, Arab University for Science and Technology, Hama, 
Syria. 

*Corresponding author’s E-mail: s.housheh@au.edu.sy   
 

Received: 05-08-2019; Revised: 18-09-2019; Accepted: 29-09-2019. 

ABSTRACT 

Vildagliptin, a dipeptidyl peptidase-4 inhibitor, is one of the potent oral antidiabetic agent. vildagliptin is considered as new drug. 
There has been no monograph for it in pharmacopeia. So, the objective of the present work was to develop a new simple, accurate 
and precise spectrophotometer method as per ICH guideline for estimation of Vildagliptin in bulk. and Vildaglptin has absorbance 
at the wavelength of maximum λmax = 202.5 in 0.5 M HCl, Proposed method was precise with RSD less than 2%. Linearity test was 
approved within range of 10-40 μg/ml for with correlation coefficient (R2) of 0.999. Accuracy was 100.17%. LOD and LOQ were 
0.055 μg/ml and 0.166 μg/ml, respectively. The spike recovery of vildagliptin in tablet was 99.96%, so this method has been 
successfully applied on national pharmaceutical product.  

Keywords: UV, vildagliptin, precicion, accuracy, LOD, LOQ, assay, ICH. 

 
INTRODUCTION 

ildagliptin chemically (S)-1-[N-(3-hydroxy-1-
adamantyl) glycyl] pyrrolidine-2-carbonitrile1, it has 
one adamantane backbone containing three 

condensed cyclohexane rings and a heterocyclic ring 
containing nitrogen2.viewing its basic nature, it ionizes in 
acidic medium figure1, it is a potent dipeptidyl peptidase 
IV (dip-IV) inhibitor, increases glucagon-like peptide-1 
(GLP-1) and regulates blood glucose levels3. It is well 
tolerated and improves glycaemic control in patients with 
type 2 diabetes when given as monotherapy or in 
combination with metformin4,5, thiazolidinediones, 
sulfonylureas or insulin6,7. Many papers have reviewed its 
pharmacokinetics  which are out of scope8. 

 

Figure 1: chemical structure of vildagliptin 

A few methods were reported for the determination of 
vildagliptin, in plasma9,10, in bulk and in tablet dosage 
form11-13. 

spectrophotometer method is important for quality 
control of pharmaceutical industry and Uv methods still 
using in pharmacopeia for detection and determination 
active compound because of it is simple, easy to use and 
cost effective14-16 . 

To our best knowledge, VILD is not approved till now in any 
Pharmacopoeia monographs. That why it is of high 
importance to develop analytical methods to answer 
pharmaceutical industry requirements either to quantify 
VILD in its bulk or brand So, this paper present simple, 
accurate and precision method for determination 
Vildagliptin in bulk. 

MATERIALS AND METHODS 

Chemicals and reagents 

Working standard of vildagliptin with a potency of 99.8% 
was given as a gift from Medico Lab Homs. Hydrochloric 
acid fuming 37% was procured from Merck (Darmstadt, 
Germany), Water used was generated by double 
distillation. 

Equipment 

The method was performed on an ultraviolet visible (UV-
VIS) spectrophotometer (Shimadzu model 18001 
(Shimadzu, Kyoto, Japan)). 

Procedure for pure drug 

About 25 mg of Vildagliptin was weighed accurately, 
transferred into a 100 ml volumetric flask, dissolved in 25 
ml of 0.5 M HCl shacked and sonicated for 10 minutes, then 
the volume made up with solvent to give the stock 
concentration of 250 μg/ml. 

5 ml of above solution Transferred into the 50 ml 
volumetric flask, dilute and made up to the volume with 
the solvent mixture to get a standard concentration of 25 
μg/ml. This solution scanned against a blank over the 
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entire UV wavelength of 190 to 400. Based on the 
spectrum, a λmax of 202.5 nm selected for further analysis. 

Procedure for commercial tablets 

Twenty tablets of (50 mg of Vildagliptin in each) were 
weighed accurately. An average weight of each tablet was 
determined, Tablet powder equivalent to 25 mg of 
vildagliptin, was weighed and transferred to a 100 ml 
volumetric flask and mixed well then sonicated for 10 min. 
The solution was filtered using Whatman paper and the 
5ml was made up to 50 ml using the same solvent obtain 
the final concentration of 25 μg/ml. 

Method validation  

The optimized chromatographic conditions were validated 
by evaluating linearity, precision, accuracy, limit of 
detection (LOD) and limit of quantification (LOQ), 
parameters in accordance with the ICH guideline Q2 (R1)17. 

Linearity 

Standard stock solutions of Vildagliptin were diluted in the 
concentration range of 10–35 μg/mL for the determination 
of linearity. 3 sets of such solutions were prepared. Each 
set was analysed to plot a calibration curve. Standard 
deviation (SD), slope, intercept and coefficient of 
determination (R2) of the calibration curves were 
calculated to ascertain linearity of the method. 

Accuracy 

The accuracy is the measure of how close the experimental 
value is to the true value. The recovery study was carried 
out as 80%, 100% and 120% of the test concentration as 
ICH guidelines. The recovery study was performed three 
times at each level. Accuracy was determined and 
expressed as percent recovery. 

Precision 

Method repeatability was determined by six times 
repetitions of assay procedure. Precision of analyst was 
determined by repeating study by another analyst working 
in the laboratory. Standard deviation and percent RSD 
were determined.  

Limit of detection (LOD) and Limit of quantification (LOQ) 

The LOD and LOQ for VLG was estimated by using following 
formula: 

LOQ = 3.3*σ/S  and LOD = 10*σ/S, where σ is the standard 
deviation of the response and S is the slope of the 
calibration curve 

RESULTS AND DISCUSSION 

Vildagliptin shows maximum absorption at 202.5 nm 
using 0.5 M HCL as a solvent (Figure 2). 

 

Figure 2: Vildagliptin spectra using 0.5 M HCL 

The analytical curves constructed for Vildagliptin was 
found linear in the 10–40 μg/mL range. The value of 
correlation coefficient calculated (R 2 = 0.999, y = 
0.216x−0.0062), where x is concentration and y is 
absorbance) were shown in Figure 3.  

 

 

Figure 3: Calibration graph for Vildagliptin 

Precision 

The precision evaluated at the repeatability of the method 
was studied by calculating the relative standard deviation 
(RSD) for 6 determinations of 25 μg/mL performed on the 
same day and under the same experimental conditions. 
The RSD value for was 0.479. The inter-day precision was 
assessed by analyzing 6 samples on 3 different days. The 
RSD values obtained was 0.497. These results were 
summarized in Table 1. 
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Table 1: Intra-day Precision and Inter-day precision 

Precision type 
Intraday 
precision 

Interday 
precision 

Mean± SD 100.07±0.045 99.17±0.712 

RSD% 0.479 0.497 

*n=6, SD=standard deviation, RSD=Relative standard deviation 

Accuracy  

Accuracy was evaluated by determining the analyte in 
solutions prepared according to the standard addition 
method and expressed in terms of percentage recovery 
Vildagliptin from the real samples. The mean recovery data 
was 100.17 % Table 2m demonstrating that the method is 
accurate within the desired range. 

Table 2: Recovery study results for Vildagliptin; (n = 6). 

S. No 
Excess drug 

added to the 
analyte (%) 

Percentage 
recovery 

% RSD 

1 80 100.1 0.98 

2 100 100.2 0.87 

3 120 100.21 0.89 

Limits of detection and quantitation 

This method has high sensitivity by obtain low LOD and 
LOQ: 

LOD = 3:3*SD/Slope =3:3*0.003583/0.216=0.055 µg/ml, 
LOQ = :10*SD/Slope =3:3*0.003583/0.216= 0.166 µg/ml. 

APPLICATION 

Twenty tablets of formulation were weighed and finely 
powdered. The powder equivalent to 25 mg of Vildagliptin 
was accurately weighed. It was then transferred to 
volumetric flask of 100 ml capacity containing 25 ml of 0.5 
M HCl and sonicated for 10 min. The flask was shaken and 
the solution was filtered through Whatmann filter paper 
into 100 ml volumetric flask. Volume was made up to the 
mark with 0.5 M HCl to give a solution of 250 μg/ml (Stock 
solution). From this solution 5 ml was taken and placed in 
50 ml volumetric flask. The volume was made up to the 
mark using 0.5 M HCl to give a solution of 25 μg/ml.  last 
solution was further used for the estimation of Vildagliptin. 
The result was reported in Table 3. 

The reference method was khatun'sone18 and Statistical 
analysis (t- and F-tests) showed there was no significant 
difference between the proposed method and reference 
method at the 95% confidence Level, results illustrated in 
Table 3. 

Table 3: Analysis data of Tablet formulation by UV 

 Drug 
Label claim 

mg/tab 

Amount 

found mg/tab 

Label claim 

% 
*SD RSD% 

Present method Vildacross 50 49.8 99.96 0.11 0.06 

Reference method Vildacross 50 49.4 99.45 0.17 0.09 

 

CONCLUSION 

It can be concluded that the proposed newly developed 
method is a rapid, economical, accurate and precise 
method for the routine determination of Vildagliptin in 
bulk; economically alternative to HPLC and better than UV-
spectrophotometric simultaneous equation methods. 

Acknowledgments: The author would like to thank Medico 
lab for for providing gift samples of Vildgliptin. 
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