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INTRODUCTION  
Vildagliptin (Fig. 1) is an oral anti-diabetic drug, 
potent dipeptidyl peptidase IV (DPP-IV) inhibitor 
for the treatment of diabetes1,2. Chemically, it is 
(S)-1-[N-(3-hydroxy-1-adamantyl)glycyl] 
pyrrolidine-2-carbonitrile. DPP-IV inhibitors 
represent a new class of oral antihyperglycemic 
agents to treat patients with type-2 diabetes3. 
DPP-IV inhibitors improve fasting and 
postprandial glycemic control without 
hypoglycemia or weight gain. Vildagliptin inhibits 
the inactivation of GLP-1 and GIP by DPP-IV, 
allowing GLP-1 and GIP to potentiate the secretion 
of insulin in the beta cells and suppress glucagon 
release by the alpha cells of the islets of 
Langerhans in the pancreas4,5. 
Literature survey revealed that few analytical 
methods such as spectrophotometric6-8, HPLC9-17 
and LC-MS18,19 methods have been reported for 
the estimation of Vildagliptin in alone or in 
combination with other drugs. Hence a new 

sensitive and accurate HPLC method was 
developed and validated as per ICH guidelines20 
for the estimation of Vildagliptin in bulk sample 
and in pharmaceutical dosage form. 
 
MATERIALS AND METHODS  
Instrumentation  
The liquid chromatographic system consisted of 
Waters HPLC system equipped with a reverse 
phase Altima C18 column (150 mm x 4.6mm; 5 
μm), a 2695 binary pump, a 10 μL injection loop 
and a 2487 dual absorbance detector and running 
on Waters Empower 2 software. Shimadzu 
electronic balance (AX-200) was used for 
weighing purpose. 
 
Reagents and materials  
The working standard of Vildagliptin was 
provided as gift sample from Spectrum Labs, 
Hyderabad, India. The market formulation 
GALVUS tablets (Vildagliptin 50 mg) were 
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procured from local market. Acetonitrile of HPLC 
grade was purchased from E.Merck, Mumbai, 
India. HPLC grade water was obtained by double 
distillation and purification through milli-Q water 
purification system. Orthophosphoric acid of 
analytical grade was procured from Qualigens, 
Mumbai, India.  
 
Preparation of standard stock solution  
10 mg of Vildagliptin was accurately weighed, 
transferred to 10 ml volumetric flask and is 
dissolved in 7 ml of the diluent. Sonicated the 
solution for few minutes to dissolve the drug 
completely. Then it is filtered through 0.45 μ filter 
and the volume is made up to 10 ml with diluent 
to get a concentration of 1 mg/ml stock solution. 
Further pipetted 0.4 ml of the above stock solution 
into a 10 ml volumetric flask and diluted up to the 
mark with diluent to obtain required 
concentrations. 
 
Preparation of sample Solution  
Twenty tablets were weighed and finely 
powdered. An accurately weighed portion of 
powder sample equivalent to 10 mg of Vildagliptin 
was transferred to 10 ml volumetric flask and is 
dissolved in 7 ml of the diluent. Sonicated the 
solution for few minutes to dissolve the drug 
completely. Then it is filtered through 0.45 μ filter 
and the volume is made up to 10 ml with diluent. 
Further pipetted 0.4 ml of the above stock solution 
into a 10 ml volumetric flask and diluted up to the 
mark with diluent to obtain required 
concentration. 
 
Chromatographic conditions 
HPLC was connected with Altima C18 column 
(150 mm x 4.6 mm, 5 µm) as stationary phase. A 
mixture of dilute orthophosphoric acid solution 
pH 2.6±0.5 as buffer and acetonitrile in the ratio 
of 72:28 v/v was prepared and used as mobile 
phase. The orthophosphoric acid buffer solution 
was prepared by transferring about 1 ml of 
concentrated orthophosphoric acid into 1000 ml 
standard flask, add 400 ml of milli-Q water, mix 
and dilute to volume with illi-Q water, sonicate for 
five minutes and cool to room temperature, 
measure the pH of above solution and finally 
adjusted the pH to 2.6 with orthophosphoric acid 
solution and filtered through 0.45 µ nylon filter. 
The 100% water was used as diluent. Injection 
volume was 10 µL and flow rate was 1.0 mL/min 
and run time was 7.0 min. The column was 
maintained at ambient temperature and the 
eluent was monitored at 266 nm.  

Calibration curve  
Appropriate aliquots of standard Vildagliptin 
stock solution were taken in different volumetric 
flasks and resultant solution was diluted up to the 
mark with mobile phase to obtain final 
concentration of 25, 50, 75, 100, 125 and 150 
μg/ml of Vildagliptin. These solutions were 
injected into chromatographic system, 
chromatograms were obtained and peak area 
ratio was determined for each concentration of 
drug solution. Calibration curve of Vildagliptin 
was constructed by plotting peak area ratio versus 
applied concentration of Vildagliptin and 
regression equation was computed. Similarly the 
sample solution was chromatographed and 
concentration of Vildagliptin in tablet sample was 
found out using regression equation.  
 
Method validation  
The method was validated for linearity, specificity, 
limit of detection, limit of quantification, accuracy, 
precision, stability and robustness by following 
procedures.  
 
Linearity and range  
The linearity of the method was determined at six 
concentration levels ranging from 25-150 μg/ml 
for Vildagliptin. Evaluation of the drug was 
performed with UV detector at 266 nm, peak area 
was recorded for all the peaks. The correlation 
coefficient value of Vildagliptin was 0.999. The 
results show that an excellent correlation exists 
between peak area and concentration of drug 
within the concentration range indicated. 
 
Specificity  
Commonly used excipients (colloidal silicon 
dioxide, lactose, magnesium stearate, starch and 
talc) were spiked into a pre-weighed quantity of 
drug. The chromatogram was taken by 
appropriate dilutions and the quantity of drug was 
determined.  
 
Limit of detection and limit of quantification  
The limit of detection (LOD) and limit of 
quantification (LOQ) of the developed method 
were determined by injecting progressively low 
concentrations of the standard solution using the 
developed HPLC method. The LOD for Vildagliptin 
was found to be 0.06 µg/ml and the LOQ for 
Vildagliptin was found to be 0.21 µg/ml.  
 
Accuracy  
The accuracy of the method was determined by 
calculating recovery of Vildagliptin by the method 
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of standard addition. Known amount of 
Vildagliptin was added to a pre-quantified sample 
solution and the amount of Vildagliptin was 
estimated by measuring the peak area ratios and 
by fitting these values to the straight line equation 
of calibration curve. The recovery studies were 
carried out three times over the specified 
concentration range of 50%, 100% and 150% 
levels. The amount of Vildagliptin was estimated 
by measuring the peak area ratios by fitting these 
values to the straight line equation of calibration 
curve. From the above determination, percentage 
recovery and standard deviation of percentage 
recovery were calculated. 
 
Precision  
The intra-day precision study of Vildagliptin was 
carried out by estimating the correspondence 
responses six times on the same day with 100 
μg/ml concentration and inter-day precision study 
of Vildagliptin was carried out by estimating the 
correspondence responses six times next day with 
100 μg/ml concentration.  
 
Stability  
In order to demonstrate the stability of both 
standard and sample solutions during analysis, 
both the solutions were analyzed over a period of 
8 hours at room temperature.  
 
Robustness  
Robustness of the method was studied by 
changing the composition of organic phase by 
±4% and the pH by ± 0.1, and also by observing 
the stability of the drugs for 24 hours at ambient 
temperature in the mobile phase.  
 
RESULTS AND DISCUSSION  
The procedure was optimized with a view to 
develop an accurate and precise HPLC method in 
tablet dosage form using Altima C18 column (150 
mm x 4.6 mm, 5 µm) in isocratic mode with mobile 
phase composition of dilute orthophosphoric acid 
solution pH 2.6±0.5 as buffer and acetonitrile 
(72:28 v/v) and pH adjusted to 2.6 with 
orthophosphoric acid. The use of dilute 
orthophosphoric acid and acetonitrile in the ratio 
of 72:28 v/v resulted in peak with good shape and 
resolution. The flow rate was 1.0 ml/min and the 
drug component was measured with UV detector 
at 266 nm. The results of optimized HPLC 
conditions were shown in Table 1. The method 
was linear in the range of 25 to 150 µg/mL for 
Vildagliptin with correlation coefficient of 0.999. 
The regression equation of Vildagliptin 

concentration over its peak area ratio was found 
to be Y=13426X+7399, where X is the 
concentration of Vildagliptin and Y is the 
respective peak area. The linearity results were 
shown in Table 2 and the linearity curve was 
shown in Fig. 2. The % recovery was found to be 
99.73% for Vildagliptin, which indicate the 
method is accurate. The results of recovery 
studies were shown in Table 3. The %RSD for 
intra-day precision and inter-day precision for 
Vildagliptin were found to be 0.30 and 0.62, the 
values were less than 2% which indicate the 
method is precise. The results of precision studies 
were shown in Table 4.  
The retention time of Vildagliptin was 3.258 min. 
The number of theoretical plates was 3529 and 
tailing factor was 1.28 for Vildagliptin, which 
indicates efficient performance of the column. The 
limit of detection and limit of quantification for 
Vildagliptin were found to be 0.06 µg/ml and 0.21 
µg/ml, which indicate the sensitivity of the 
method. The summary of system suitability 
parameters and validation parameters were 
shown in Table 5. Validated method was applied 
for the determination of Vildagliptin in 
commercial formulations. The %assay was found 
to be 99.88% for Vildagliptin and the assay results 
were shown in Table 6. Typical chromatogram of 
drug Vildagliptin was shown in Fig. 3. No 
interfering peaks were found in the 
chromatogram of the formulation within the run 
time indicating that excipients used in the 
formulation did not interfere with the estimation 
of the drug by the proposed HPLC method. 

 

 

 

 
Fig. 1: Molecular structure of Vildagliptin  
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Fig. 2: Linearity curve of Vildagliptin 

 
 

 
Fig. 3: Typical HPLC Chromatogram of Vildagliptin  

 
 

Table 1: Optimized chromatographic conditions of Vildagliptin  
Parameter Condition 

Mobile phase 
Dilute orthophosphoric 

acid:acetonitrile (72:28 v/v) 
pH 2.6 

Diluent Water 

Column 
Altima C18 column (150 mm x 

4.6 mm, 5 µm) 
Column temperature Ambient 

Wave length 266 nm 
Injection volume 10 µl 

Flow rate 1.0 ml/min 
Run time 7 min 

Retention time 3.258 min 
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Table 2: Linearity results of Vildagliptin 
Concentration in μg/ml Area 

25 343913 
50 685732 
75 1013810 

100 1347391 
125 1682700 
150 2038528 

 
 

Table 3: Recovery results of Vildagliptin 

Level 
Standard concentration 

(μg/ml) 
Concentration 
added (μg/ml) 

Concentration 
found (μg/ml) 

% Recovery Mean recovery 

50% 100 50 49.70 99.40 
 

99.67% 
100% 100 100 99.93 99.76 
150% 100 150 149.78 99.85 

 
Table 4: Precision studies of Vildagliptin 

Concentration (µg/ml) Intra-day precision (%RSD) Inter-day precision (%RSD) 
100 0.30 0.62 

 

       
Table 5: System suitability and  

validation parameters of Vildagliptin 

Parameter Results 

Linearity range (μg/ml) 25-150 

Slope 13426 

Intercept 7399 

Correlation coefficient 0.999 

Theoretical plates (N) 3529 

Tailing factor 1.28 

LOD (μg/ml) 0.06 

LOQ (μg/ml) 0.21 

 

 
Table 6: Assay results of Vildagliptin 

Formulation Label claim Amount found %Assay 
GALVUS 50 mg 49.94 mg 99.88% 

 

 
 
 
CONCLUSION  
Proposed study describes new HPLC method for 
the estimation of Vildagliptin in tablet 
formulation. The method was validated and found 
to be simple, sensitive, accurate and precise. 
Percentage of recovery shows that the method is 
free from interference of the excipients used in the 
formulation. Therefore the proposed method can 
be used for routine analysis of estimation of 
Vildagliptin in its tablet formulation. 
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