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1. INTRODUCTION
Vildagliptin is an oral anti-hyperglycaemic agent (anti-diabetic drug) of the dipeptidyl
peptidase-4 (DPP-4) inhibitor class of drugs. Vildagliptin inhibits the inactivation of the
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GLP-1 and GIP by DPP-4, 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 pancreas. Vildagliptin also shown to reduce hyperglycaemia in type 2 diabetes mellitus.

The European Medicines Agency has also approved a combination of vildagliptin and
metformin, vildagliptin/metformin (Eucreas by Novartis) as an oral treatment for type-2
diabetes. So, an accurate analytical method is required to estimate Vildagliptin in

pharmaceutical formulation.

AIM OF WORK
In the present study, an attempt was made to develop a simple and accurate UV
spectrophotometric method for the quantification of Vildagliptin in bulk and pharmaceutical

Formulation and to validate the method according to ICH Q2 (R1) guidelines.

2. DRUG PROFILE

MOLECULAR STRUCTURE
N
N/\I_(
OH H 5 A
N
SYNONYM
Vildagliptina
Galvus

IUPAC NAME: (2S)-1-(2-(3-hydroxy-1-adamantyl) amino) acetyl) pyrrolidine-2-
carbonitrile

MOLECULAR FORMULA
C17H25N302

MOLECULAR WEIGHT
303.4 g/mol
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APPEARANCE
Vildagliptin is white to slightly yellowish or slightly greyish crystalline powder and no
polymorphs or solvates have been identified so far.

MELTING POINT: >145°C

SOLUBILITY

Vildagliptin is soluble in HCL, NaOH, Buffers and organic solvents such as ethanol,
Dimethyl sulfoxide (DMSO), and dimethyl formamide (DMF), which should be purged with
an inert gas. The solubility of vildagliptin in ethanol and dimethyl sulfoxide is approximately

16 mg/ml and approximately 20mg/ml in dimethyl formamide.

3. MATERIALS AND METHODS

3.1. MATERIALS

In the present study following reagents and materials were employed for Development and
Validation of new UV-Visible Spectrophotometric method for estimation of Vildagliptin in
Tablet Dosage forms. The solvents utilized in the entire work were MerkPvt.Ltd and all the

chemicals were analytical grade.

Chemicals: The Vildagliptin reference standard (assigned purity 98%) was obtained from
AUROBINDO, Hyderabad. The commercial pharmaceutical formulations were obtained

from local pharmacies. Distilled water was prepared by Aquatron deionizing water system.

Solubility studies
Solubility studies for Vildagliptin were performed by using various solvents. The solubility
of the drug was analyzed in distilled water, phosphate buffer of pH 6.8, sodium hydroxide,
hydrochloric acid

Selection of Solvent

Vildagliptin was known to be soluble in solvents like phosphate buffer of pH 6.8, sodium
hydroxide, hydrochloric acid. The absorption pattern of resulting solution is measured against
respective blank solution in UV range (200-400nm) and Amax Was found in each solvent, and it
was compared with the UV cutoff of that particular solvent to avoid any interaction between
the sample peak and solvent peak. In case of phosphate buffer of pH 6.8, the interactions
between solvent peak and sample peak were found to be minimum compared to other
solvents and hence phosphate buffer of pH 6.8 was selected as a solvent for estimating the
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various parameters of Vildagliptin.

Preparation of Phosphate buffer pH 6.8, Mixed
Dissolve 28.20g of Disodium hydrogen phosphate and 11.45g of Potassium dihydrogen

phosphate in sufficient water to produce 1000 ml.

Method Development for Assay of Vildagliptin
Method development for assay of Vildagliptin tablets was initiated based on general method

development guidelines and literature.

Preparation of Standard Stock Solution
Standard stock solution is prepared by dissolving 100 mg of Vildagliptin in phosphate buffer
of pH 6.8 and the volume was made up to 100ml to obtain 1000 ppm solution and dilutions

were made as and when required.

Preparation of Working Standard Solution
Working standard solution is prepared by taking 10 ml of the standard stock solution in the

volumetric flask and the volume was made up to 100ml to obtain 100 ppm solution

LINEARITY

Aliquots of working standard solutions of Vildagliptin ranging from 1-6 ml were transferred
in to a series of 10 ml volumetric flasks. The volume of each flask was made up to the 10 ml
mark with phosphate buffer of pH 6.8 and the absorbances were measured at 210 nm. A
graph was drawn by plotting concentration on X axis and absorbance on Y axis and the graph

has shown a good linearity with a correlation coefficient of 0.9901.

Table 3.1: Absorbance of Vildagliptin in different concentrations.

S.NO | Concentration (ppm) | Absorbance
1 10 0.321
2 20 0.485
3 30 0.570
4 40 0.671
5 50 0.787
6 60 0.869
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Fig. No. 1: Overlay Spectrum of Vildagliptin.
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Fig. No: 2: Vildagliptin Calibration Curve.

VALIDATION OF SPECTROPHOTOMETRIC METHOD

1. PRECISION

A. Repeatability

The 40ppm concentration of vildagliptin was taken and its absorbance was measured at 210

nm.
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B. INTERMEDIATE PRECISION
Analyst to Analyst: Four samples of 40ppm concentration of Vildagliptin were prepared by

four different analysts and absorbance was observed under same experimental conditions.

Equipment to Equipment: Three samples of 40ppm concentration of Vildagliptin were

prepared and absorbances were observed using different equipment.

Day To Day: Three samples of 40ppm concentration of Vildagliptin were prepared and
absorbances were observed. Again, three fresh samples of the same concentration were

prepared on the following day and absorbance was measured.

C.REPRODUCIBILITY
The three samples of 40 ppm concentration of Vildagliptin were observed in different labs.

2. ACCURACY (RECOVERY)

Accuracy is performed by diluting the stock solution in three different concentrations at 50%,
100% and 150%. Three samples were prepared from 50% concentration, three samples were
prepared from 100% concentration and another three samples from 150% concentration. the
absorbance of each sample was noted. Then Percentage recovery and mean percentage

recovery are calculated.

3. RUGUDNESS
The absorbance of 40 ppm concentration of Vildagliptin solution was measured at different

wavelengths. (210 +/- 5 nm).

4. LINEARITY RANGE
The linearity range of the standard can be found from linearity curve and accuracy data. The

results were found to be linear in the concentration range of 10-60 ppm.

5. LIMIT OF DETECTION
The detection limit of an individual analytical procedure is the lowest amount of analyte in a
sample, which can be detected but not necessarily quantized as an exact value.
Based on the standard deviation of the responses and the mean of the slopes, the detection
limit was found.

LOD=3306/S

www.wijpps.com | Vol 10, Issue 8,2021. | 1SO 9001:2015 Certified Journal | 1835




Swathi et al. World Journal of Pharmacy and Pharmaceutical Sciences

6. LIMIT OF QUANTIFICATION
The quantization limit of an analytical procedure is the lowest amount of analyte in a sample,
which can be quantitatively determined with suitable precision, accuracy and reliability by
the proposed method.

LOQ=106/S

ASSAY OF VILDAGLIPTIN FROM ITS DOSAGE FORM

Preparation of Sample Solution

20 tablets of Vildagliptin (VILDAWYN 50) were taken, and all the tablets were crushed to
fine powder using a mortar and pestle. Powder to be taken is calculated and 0.206g of
Vildagliptin was weighed and transferred in to a 100 ml volumetric flask. The contents were
dissolved in phosphate buffer pH 6.8 and sonicated for about 30 min. This solution was
filtered through Whatman filter paper and the volume was made up to the mark using

phosphate buffer of pH 6.8 and the absorbance of the solution was measured at 210nm.

4. RESULTS AND DISCUSSION

Vildagliptin was analyzed by using proposed UV spectrophotometric method in
pharmaceutical formulation. It is soluble in phosphate buffer of pH 6.8 and hence it was
selected as a solvent for vildagliptin to obtain UV spectrum in the range of 200-400nm. After

the evaluation of the spectrum, vildagliptin showed maximum absorption at 210nm.
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Fig. No: 3: Vildagliptin Blank Spectrum.
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Fig No. 4: Vildagliptin UV Spectrum in Phosphate buffer.
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S.NO | Concentration (PPM) | Absorbance
1 10 0.321
2 20 0.485
3 30 0.570
4 40 0.671
5 50 0.787
6 60 0.869

Table No. 4.1: Linearity values of standard vildagliptin.
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Fig. No. 6: Calibration Curve of Vildagliptin.

2. REPEATABILITY
Table No: 4.2: Repeatability values of vildagliptin.

S.NO | Concentration(PPM) | Absorbance
1 40 0.628
2 40 0.629
3 40 0.628
4 40 0.630
5 40 0.629
6 40 0.630
Mean = 0.6285
Standard deviation =0.0010
% Relative Standard Deviation =0.159

RSD for absorbance of six measurements was found to be not more than 1.0%

3. INTERMEDIATE PRECISION: ANALYST-ANALYST
Table No: 4.3: Analyst to Analyst (precision) values of vildagliptin.

Analyst 1 | Analyst 2 | Analyst 3 | Analyst 4

S.NO | Sample NO ABSORBANCE
1 Sample-1 0.613 0.607 0.622 0.612
2 Sample-2 0.615 0.612 0.626 0.622
3 Sample-3 0.608 0.615 0.608 0.607
4 Sample-4 0.622 0.617 0.606 0.613

Mean =0.614
Standard Deviation = 0.0056
% Relative Standard Deviation =0.91
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B. EQUIPMENT -EQUIPMENT

Table No: 4.4 - Equipment to equipment (precision) values of vildagliptin.

World Journal of Pharmacy and Pharmaceutical Sciences

S.NO | Equipment | Absorbance-1 | Absorbance-2 | Absorbance-3
1 Equipment-1 0.615 0.612 0.607
2 Equipment-2 0.622 0.613 0.610
Mean =0.613
Standard Deviation =0.0050
% Relative Standard Deviation =0.81
DAY-DAY

Table No: 4.5: Day to Day (precision) values of vildagliptin.

S.NO | Day | Concentration | Absorbance—1 | Absorbance- 2 | Absorbance- 3
1 Day 1 40 0.682 0.676 0.674
2 Day 2 40 0.672 0.674 0.672
Mean = 0.675

Standard Deviation =0.0037

% Relative Standard Deviation =0.54

4. REPRODUCIBILITY
Table No: 4.6: Reproducibility values of vildagliptin.

S.NO | LAB Absorbance-1 | Absorbance - 2 | Absorbance - 3
1 Lab-1 0.632 0.632 0.624
2 Lab -2 0.626 0.636 0.632
3 Lab -3 0.629 0.644 0.626
Mean = 0.631

Standard Deviation = 0.0042

% Relative Standard Deviation =0.66

RSD for measured absorbance was found to be not more than 1.0% in all the cases indicating

that the method has good precision.

5. ACCURACY (RECOVERY)

Table No. 4.7: Accuracy values of vildagliptin.

NO Accur-acy | Wt. Of Sample Amt | AMT % Mean STD | %
' Level Sample | Absorbance | Added | Found | Recovery | % Recovery | DEV | RSD
1 50 193.43 0.299 25.15 | 25.11 100.1
2 50 193.43 0.295 25.16 | 25.45 98.8
3 50 193.43 0.297 25.15 | 25.58 98.3 99% 0.932 | 0.939
4 100 386.86 0.671 50.34 | 50.01 100.6
5 100 386.86 0.675 50.34 | 49.80 101.8
6 100 386.86 0.674 50.34 | 50.14 100.3 100.6% 0.35 | 0.34
7 150 773.72 0.891 75.45 | 74.90 99.3
8 150 773.72 0.875 75.45 | 75.86 98.1
9 150 773.72 0.864 75.45 | 76.68 98.3 98.5% 0.648 | 0.657
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Mean recovery was found to be between 98%-102% indicating that the test method has an

acceptable level of accuracy.

6. Ruggedness
Table No: 4.8 - Ruggedness values of vildagliptin.

S.NO | Concentration(PPM) | Wavelength (nm) | Absorbance
1 40 205 0.686
2 40 206 0.679
3 40 207 0.676
4 40 208 0.682
5 40 209 0.679
6 40 210 0.686
7 40 211 0.683
8 40 212 0.688
9 40 213 0.694
10 40 214 0.683
11 40 215 0.686

Mean = 0.683
Standard Deviation = 0.0050
% Relative Standard Deviation =0.73

7. LIMIT OF DETECTION

LOD=3306/S
=3.3x0.001 / 0.0107
=0.308 ppm

8. LIMIT OF QUANTIFICATION

LOQ=10c6/S
=10%0.001/ 0.0107
=0.934 ppm

CALCULATION FOR VILDAGLIPTIN
Assay = SPL abs x STD wt. x SPL Dilln x 100 x Avg wt. X % potency

STDabs STDdilln SPLwt. LC 100

=0.682x100x10 x 100 x1.94 x98

0671 100 0.386 50 100
= 99.4%
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ANALYTICAL PERFORMANCE PARAMETERS OF VILDAGLIPTIN

Table No. 5.9: Analytical performance parameters of vildagliptin.

S.No | Parameters Values
1 | Linearity range 10-60ppm
2 | Slope (M) 0.0107
3 | Intercept (c) 0.2425
4 | Correlation coefficient 0.99
5 | Standard deviation 0.001
6 |LOD 0.308 ppm
7 | LOQ 0.934 ppm
8 | Accuracy 98-102%
9 | Assay 99.4%
REFERENCES
1. Beena Kumari Drug Research, 2020; 70(09): 417-423.

2.

10.

11.

12.
13.

14.

Analytical process of drugs by ultraviolet (UV) spectroscopy — a review R.
Gandhimathi*, S. Vijay Raj, M.P. Jyothirmaie *Department of Pharmaceutical Analysis,
Sree Vidyanikethan College of Pharmacy, Tirupathi-517102, Andhra Pradesh, India.
Basic UV-Vis Theory, Concepts and Applications, 7-10.

Beckett A.H., Stenlake J.B., Practical Pharmaceutical Chemistry; 4th ed. CBS Publisher
and distributors Delhi, 2001; 280-286.

Desai Darshali Sathish Kumar, International research journal of pharmacy, 2012; 450.
Donald L. Pavia, Gary M. Lamp man, George S. Kriz, lames R. Vijaan. Spectroscopy.
Third Edition, CBS Publishers, and Distributors, 1997.

G. R. Chatwal, S. K. Anand Instrumental methods of chemical analysis, Himalaya
Publishing House, 1979.

ICH Q2A - Guidelines for Industry: Text on Method Validation of Analytical
Procedures, March, 1995.

ICH Q2B — Guidelines for Industry: Validation of Analytical Procedures: Methodology,
Nov 1996.

International conference on Harmonization, Guidance for Industry in Q2B validation on
analytical procedures: Methodology. Switzerland: IFPMA, 1996; 1-8.

International Journal of Pharmaceutical Research & Analysis Gandhimathi R. et al., 2012;
2(2): 72-78, 76.

https://en.wikipedia.org/wiki/Vildagliptin

Marcelo liftman, using spectrophotometer to determine concentration, June 8, 2018.

Martindale, “The Extra Pharmacopoeia”, ed. Reynolds, J.E.F., 315t edition, Royal

www.wijpps.com | Vol 10, Issue 8,2021. | 1SO 9001:2015 Certified Journal | 1841



https://en.wikipedia.org/wiki/Vildagliptin

Swathi et al. World Journal of Pharmacy and Pharmaceutical Sciences

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,
25.
26.
27.
28.
29.
30.

Pharmaceutical Soc, London, 1996; 404—406.

Modern Chemical Techniques, Ultraviolet/visible Spectroscopy, The Royal Society of
Chemistry, 102,103.

PD. Sethi Quantitative Analysis of drugs in pharmaceutical Formulations, 3rd ed., CBS
Publishers and Distributors, 1997.

Pharmaceuticals for Human Use, ICH Harmonization Tripartite Guideline. Validation of
Analytical Procedures: Text and Methodology Q2 (R1), Complementary Guideline on
Methodology Dated 06 November 1996, Incorporated in November 2005, London.
Skoog, D.A. Holler, F.J., Niemen, D.A., Introduction to UV Spectroscopy in, principle of
instrumental analysis, 5thed., Cole publication, 2004.

United States Pharmacopeia, National Formulary, Validation of Compendial
Methods<1225>, Rockville, MD, 2007; 549.

Y. R Sharma Ultraviolet and visible spectroscopy; Elementary Organic spectroscopy,
led.Schand& Company Ltd., 2004; 9-60.

Sujan Banik, Bangladesh Pharmaceutical Journal, 2015; 18(2): 163-168.

K, Sravana Kumari International Journal of Current Research in Chemistry and
Pharmaceutical Sciences, 2015; 2(4): 83-98.

Dr. Safila Naveed, International Journal of Pharma Sciences and Research (IJPSR), 2014;
5:714-717.

Colleen D. Lauster; Am J Health Syst Pharm., 2007; 64(12): 1265-1273.

Michael stewart, Vildagliptin drug for diabetes September 2020.
https://bpac.org.nz/2018/vildagliptin.aspx

Michael stewart, Vildagliptin drug for diabetes September 2020
https://go.drugbank.com/drugs/DB04876

https://pubchem.ncbi.nlm.nih.gov/compound/Galvus

Yan- ling he, clinical pharmacokinetics and pharmacodynamics of vildagliptin national
library of medicine, Mar 1, 2012; 51(3): 147-62.

www.wijpps.com | Vol 10, Issue 8,2021. | 1SO 9001:2015 Certified Journal | 1842



https://bpac.org.nz/2018/vildagliptin.aspx
https://go.drugbank.com/drugs/DB04876
https://pubchem.ncbi.nlm.nih.gov/compound/Galvus

