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ABSTRACT: Main purpose of the work is to validate drug efficiency of anti-diabetic drugs vildagliptin and
metformin which is used in diabetic patients. Thus we illustrate a new and simple chromatographic method to
analyze both drugs simultaneously in their marketable pharmaceutical dosage forms. A reverse Phase-high
performance liquid chromatography (RP-HPLC) separation method was applied using an Thermo scientific C1g
column of dimensions 250 mmLx4.6 mm 1.D x 5u. Separation was carried out using acetonitrile: phosphate
buffer (pH 6.8) in ratio of 70:40 v/v as a mobile phase at a flow rate of 1.0 ml/min. Quantification of these
drugs by this technique was achieved using an ultra violet detector at A = 237 nm. The limit of detection
(LOD) for vildagliptin was 0.040 pg/ml and 0.25 pg/ml for metformin using this RP-HPLC method. A linear
calibration curves were reached at a concentration range of 5-30 pug/ml and 10-60 pg/ml for vildagliptin and
metformin, respectively. Stability testing of both drugs were carried out which shown below 12 % degradation
in acidic, alkali, oxidative and photolytic conditions. The developed technique was validated for concentration
linearity, robustness, accuracy and precision, and results were statistically examined according to the
International Conference on Harmonization (ICH) guidelines. The results presented in this report revealed the
development of simple, rapid, precise and accurate RP-HPLC method for immediate determination and

validation of vildagliptin and metformin in their pharmaceutical dosage forms.
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INTRODUCTION: Diabetes mellitus type two (T2DM) is a chronic disease that wants a mixture of anti-

diabetic drugs to have different mechanisms of action to succeed glycaemic goals. The widely used of
metformin and a sulphonylurea (SU) as dual therapy fails to improve glycaemic control and the adding of a

third anti-hyperglycaemic drug is necessary.

Metformin (MTF) is chemically known as [1- carbamimidamido-N, N-dimethylmethanimidamide in Fig. 1 is an
oral anti-diabetic drug in the class of biguanides. It is used as the first-line drug for noninsulin-dependent
diabetes  mellitus treatment. It works as improving glycemic control factor through decreasing hepatic
glucose production, decreasing glucose absorption, and increasing the insulin-mediated uptake of glucose.
Vildagliptin (VGT) [(S)-1-[N-(3-hydroxy-1-ada-mantyl) glycyl] pyrrolidine-2-carbonitrile], Fig. 2, is a new
oral anti-diabetic drug belonging to the class of dipeptidyl peptidase-4 inhibitor (reduces glucose-induced
glucagon-like peptide 1 and gastric inhibitory polypeptide secretion) 3 and is used as mono therapy in adults
with type 2 diabetes mellitus treatment especially in patients inadequately controlled by diet and exercise alone.
Vildagliptin can be used as dual oral therapy in combination with; metformin, in patients with insufficient
glycemic control despite maximal tolerated dose of monotherapy with metformin. It has similar efficacy as it is
used with metformin when compared to sulphonylurea. In addition, vildagliptin used with a sulphonylurea, in
patients with insufficient glycaemic control despite maximal tolerated dose of a sulphonylurea and for whom
metformin is inappropriate due to contraindications or intolerance. Also, used with a thiazolidinedione, in
patients with insufficient glycaemic control and for whom the use of a thiazolidinedione is appropriate.
Furthermore, it was used with sulphonylurea and metforminas triple oral therapy when diet and exercise plus

dual therapy with these medicinal products do not provide adequate glycaemic control .

Several methods were developed for the analysis of both vildagliptin and metformin in combination such as
UV-Vis spectroscopies, HPLC and LCMS/ MS methods. Instantaneous estimation of these compounds by RP-
HPLC methods were showing more time of analysis and complicated procedures; hence the present study was
focused on chromatographic analysis of vildagliptin and metformin in a less time consuming simultaneous
analysis of these compounds inactive ingredient (API) and Pharmaceutical dosage form which found in the

pharmaceutical market”?’.
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FIG. 1: STRUCTURE OF METFORMIN HCI
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FIG. 2: STRUCTURE OF VILDAGLIPTIN

MATERIALS AND METHODS:

Chemicals Reagents and Instrumentation: Chemicals and reagents used in this experiment, Active

Pharmaceutical Ingredients (API) of vildagliptin and metformin HCI as gift sample from Ipca laboratory,

Mumbai. HPLC grade acetonitrile (Merck), potassium dehydrogenate orthophosphate (sigma chemicals)

Ortho phosphoric acid (sigma chemicals), HPLC grad water (Hikma - Pharma) and marketed formulation

obtained from local Market

HPLC (Jasco EQ, Aliance 2796 Model, and Detector 2678 with Em.power 4.5 software), UV

spectrophotometer (Make: Jasco Model: UV- 3000 with chrom nav win 5 software

Chromatographic Conditions: Jasco HPLC with Chrom Nav power 4.5 software. The  column used was
symmetry Cig of dimensions 4.6 x 250mm, 5 um, Make: X. Terra 1. The mobile phase consisting of phosphate
buffer pH 6.8 and acetonitrile in ratio of 30:70 v/v with flow rate 1.0 ml/min and the run time was 10 min,
columns temperature was maintained at room temperature in normal laboratory condition, injection volume 20

ul loop and detection wavelength 237 nm.

Standard Stock Solution Preparation: Stock solution of concentration 500pg/ml and 1000 pg/ml of
Vildagliptin and metformin, respectively were prepared by taking exactly weighing 5 mg of Vildagliptin (VLG)
and 10 mg of Metformin (MET) working standard in to a clean 10ml volumetric flask individually. 2, 5 -3.0 ml
of mobile phase was used for dissolving completely and then the volume was made up to the mark with mobile
phase. More dilutions were prepared with mobile phase. 0.3 ml of both the standard stock was diluted with
mobile phase up to 10ml to get mixed standards of 15ug/ml Vildagliptin and 30pg/ml metformin. Analysis of
marketed formulation weigh an equivalent to 10 mg of marketed formulation was transferred to a clean 10mi
volumetric flask and added with 3 ml of mobile phase for dissolving the content and the volume was made up to
10 ml with mobile phase. The resulting solution was sonicated and filtered through nylon filter 0.45u

membrane filter.
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FORCED DEGRADATION STUDIES:

Above mixed sample solution were taken to study forced degradation parameters such as Acid,Alkali ,
oxidative and photolytic parametrs.For acid hydrolysis take 2 ml of each 1 N HCI solution and adjust volume
10ml with mixed sample solution.This sample was kept it at 80% about 1 hours in water bath and then
chromatogram was recorded. For alkaline hydrolysis Take 2 ml of each 1 N sodium hydroxide solution and
mixed sample solution. This sample was kept it at 80% about 1 hours in water bath and then chromatogram was
recorded. For oxidative degradation take 2 ml of each 5 % hydrogen peroxide and mixed sample solution. This
sample was kept it at 80% about 1 hours in water bath and then chromatogram was recorded. For Photolytic

degradation matrix solution was kept in sunlight for 24 hrs.

Validation Method: The validation method was carried out as per the ICH guidelines and accordingly the
parameters evaluated were specificity, pre-cision, accuracy, linearity, ruggedness, and robustness and system

suitability studies. %RSD was calculated for all the parameters®2L,

Linearity: Linearity of an analytical procedure is its ability to extract test results that are directly proportional

to the concentration of analyte in samples contained by given range.

Linearity of the method was studied by analyzing six analyte concentrations of drug ranging from 5- 30 ppm
for VGT and 10-60 ppm MTF are tabulated in Table 1 and linearity plot is given in the Fig. and .

Limit of Detection (LOD) and Limit of Quanti- fication (LOQ): The detection and quantification limits for
the VGT and MTF were performed and calculated using S/N ratio method.

Accuracy: Accuracy is the closeness of a measured value to a standard value. Accuracy was studied by
means of recovery experiments for 80%, 100% and 120 %.Each level was injected three times. The
accuracy was calculated in the form of percentage the test of the analyte recovered by the assay and the

dated are given in Table 3

Precision: The precision expresses the closeness of agreement between a series of measurement obtained
from multiple sampling of same homogenous sample under prescribed conditions. This experiment was
conducted to prove the repeatability of the assay results obtained by quantification methodology. System
precision, method precision and intermediate precision was performed for the homogeneous sample,

according tom ICH guideline.

Sample concentration containing 15 ug/ml (MET) and 30 ug/ml (VLD) was injected for six times and
calculated the peak area for all six injections in HPLC. The % RSD for the area of six replicate injections was

calculated for system precision and shown in Table 4.
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Robustness: Robustness measures the lack of internal controls on the test results. As part of the robustness,

deliberate change in the wavelength, flow rate and mobile phase composition was made to evaluate the impact

on the method.

Change in flow rate was varied at £0.1 ml/min, wavength at £ 1nm and mobile phase ratio at +2 ml. Standard
solution 15 pg/ml Of VGT and 30ug/ml of MTF were prepared and analyzed using the different flow rates

along with method flow rate. Results were given in Table 5 and 6.

s

FIG 3:STANDARD CHROMATOGRAM OF METFORMIN AND VILDAGLIPTIN
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FIG 4: CALIBRATION GRAPH OF METFORMIN
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FIG 5: CALIBRATION GRAPH OF VILDAGLIPTIN
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TABLE 1: LINEARITY RESULTS OF METFORMIN AND VILDAGLIPTIN

Sr.no Concentration (ppm) Area (AUC) Concentration( Area (AUC)
m
1 10 8669 = 5 1361
2 20 9721 10 2453
3 30 10752 15 3437
4 40 11810 20 4563
5 50 12886 25 5562
6 60 13784 30 6532
*(n=3)

TABLE 2: RECOVERY STUDIES OF METFORMIN

Accuracy % Standard Formulation Percent recovery % | Mean recovery %
addition

80% 15 30 99.50%

Low 15 30
15 30

100% 30 30 99.60%

Mid 30 30 99.60%
30 30

120% 45 30 99.70%

High 45 30
45 30

TABLE 3: RECOVERY STUDIES OF VILDAGLIPTIN

Accuracy % Standard Formulation Percent recovery % Mean recovery %
addition
80% 7.5 15 99.50%
Low 7.5 15
7.5 15
100% 15 15 99.60%
Mid 15 15 99.60%
15 15
120% 22.5 15 99.70%
High 22.5 15
22.5 15
TABLE 4:FORCED DEGRADATION STUIDES
% Percent Degradation
Sr no Degradation conditions MET VLD
Acidic Degradation
1| 1 NHCI 119 % 12.08%
Base degradation
2 | 1IN NaOH 10.54 % 11.09%
Oxidtive Degradation
3 | 5% H,O» 7.6 % 8.30%
Photolytic Degradation
4 | Sun light 24Hrs 4 % 3.50%
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RESULTS AND DISCUSSION:

Vildagliptin and metformin can be effectively analyzed by the RP- HPLC method with phosphate Buffer,

pH around 6.8: acetonitrile (70:30 v /v) at a flow rate of 1.0 ml/minute and detection wavelength of 237 nm.

The retention time of the drugs was 2.32 and 4.29 minute for vildagliptin and metformin respectively. The

assay limits for vildagliptin and metformin was 92-109% and the results were within the limits.

The forced degradation studies were performed to analyze environmental factors affecting drug efficacy and
potency. Vildagliptin and metformin drugs were shown degradation in acidic, alkaline, oxidative and
photolytic conditions. Both drugs were more degradable in a 1 N HCI acidic condition. Vildagliptin was
shown more alkaline and oxidative degradation than Metformin. Very less degradation was shown in

photolytic stress testing.

Linearity: The linearity range was found to be 5- 30 pg/ml for Vildagliptin and 10-60 pg/ml for metformin.
Calibration curves were plotted between the peak area and the concentrations and the linear regression
coefficients for both drugs VGT and MTF were found to be 0.9999 and 0.9998 respectively (Table 2, Fig. 4

and 5). Hence the results obtained within the limits.

Limit of Detection and Limit of Quantification: The limit of detections (LOD) was calculated on SD and
slope ratio which was 0.0040 pg/ml for vildagliptin and 0.025 pg/ml for metformin. Limit of quantification
was 0.00134 ug/ml for VLD and 0.075 ug/ml for MET.

Accuracy: The accuracy studies were shown as % recovery for Vildagliptin (VGT) and Metformin (MTF) at
three levels; 80 %, 100 % and 120 % (Table 3). The mean % recovery of the vildagliptin was 99.6% and of

the metformin was 99.8 %.
Precision

In the intraday method precision studies % RSD was found to be less than 2 % that is VGT 1.19 % and MTF
0.171 % which specifies that the method has good repeatability. In the Intermediate System precision studies
% RSD was found to be less than 2 % that is VGT 0.67 % and MTF 0.92 % which has shown that the system
has good reproducibility.

CONCLUSION:

The developed and validated stability indicating HPLC method was found to be simple, specific, precise,
accurate, rapid and economical for simultaneous determination of vildagliptin and metformin in

pharmaceutical dosage form.

Moreover, this method brings in a simple origin procedure with a little chromatographic run time, that make

this method suitable for the analysis of large number of samples for the pharmacokinetic, bioavailability or
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bioequivalent studies of vildagliptin and metformin hydrochloride. This developed method was validated as

per ICH guidelines.

ACKNOWLEDGEMENT: The authors would like to thank Faculty of Pharmacy and Medical Sciences,

University of Petra for their support and assistance with this project and for their appreciation of the science

benefits to be gained from this research.

CONFLICT OF INTEREST: The authors declare that no conflict of interest for this research.

REFERENCES:

10.

Mclintosh CH, Demuth HU, Pospisilik JA, Pederson R. Dipeptidyl peptidase IV inhibitors. How do they
work as new antidiabetic agents. Regul Pept 2005;128:159-65.

Webwr AE. Dipeptidyl peptidase IV inhibitors for the treatment of diabetes. J Med Chem
2004;47:4135-41.

Lauster CD, McKaveney TP, Muench SV. Levabuterol: a novel oral therapy for type 2 diabetes
mellitus. Am J Health Syst Pharm 2007;64:1265-73.

Handan HE, PhiTran, Hequn Yin, Harold Smith, Yannick Batard, Lai Wang, et al. Absorption
metabolism and excretion of vildagliptin, a novel dipeptidyl peptidase-4 inhibitor, in humans.
Drug Metab Dispos 2009;37:536-44.

Ahren B., Landin Olsson, Jansson M., Inhibition of dipeptidyl peptidase-4 reduces glycemia, sustains
insulin levels, and reduces glucagon levels in type 2 diabetes, J. Clin. Endocrinol. Metab.,2004, 89 (5),
pp 2078-84.

Mentlein R., Gallwitz B., Schmidt, Dipeptidyl-peptidase IV hydrolyses gastric inhibitory polypeptide,
glucagon-like peptide-1(7-36) amide, peptide histidine methionine and is responsible for their
degradation in human serum, Eur. J. Biochem., 1993, 214 (3), pp 829-35.

El-Bagery R. I., Elkady E. F., Ayoub B. M., Spectrophotometric Methods for the Determination of
Sitagliptin and Vildagliptin in Bulk and Dosage Forms, Int. J. Biomed. Sci., 2011, 7(1), pp 55 — 61.
Amanda Thomas Barden, Barbara Salamon, Stability-Indicating RP-LC Method for tion of Vildagliptin
and Mass Spectrometry Detection for a Main Degradation Product , J Chromatogr Sci., 2012, 50 (5), pp
426-432.

Rani, [Igundala & Shekar, Dr.Bonagiri & Devanna, Nayakanti. (2013). Simultaneous Estimation Of
Vildagliptin And Metformin Hydrochloride In Bulk And Pharmaceutical Dosage Form By RP-HPLC.
Indo American Journal of Pharmaceutical Research. 3. 1554-1563.

Abu Dayyih, Wael & Mallah, Eyad & Abu Dayyih, Alice & Hamad, Mohammed & Zakareia, Zainab &
Arafat, Tawfig. (2018). Method Development and Validation of Vildagliptin and Metformin HCI in
pharmaceutical Dosage Form by Reversed Phase High performance Liquid Chromatography (RP-

HPLC). International Journal of Pharmaceutical Sciences and Research. 9. 2965-2972.

IJRAR21D1177 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 570


http://www.ijrar.org/
https://www.google.jo/search?espv=2&biw=1156&bih=707&q=no%2Bconflict%2Bof%2Binterest%2Bstatement%2Bsample&sa=X&ved=0ahUKEwj1wLbOurPSAhUkCcAKHRzfCVUQ1QIIVygA

© 2021 IJRAR October 2021, Volume 8, Issue 4 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Rani, Cgundala. (2012). Simultaneous Estimation of Vildagliptin and Metformin in Bulk and
Pharmaceutical Formulations by UV Spectrophotometry. American journal of pharmtech research. 3.
338-345.

Nagalakshmi, V. & Rao, G. & Devi, N. & Mohan, S.. (2021). Rp-Hplc Method for Simultaneous
Estimation of Vildagliptin and Metformin in Bulk and Pharmaceutical Formulations. International
Journal of Current Research and Review. 13. 112-117. 10.31782/IJCRR.2021.13710.

Anisetti, Ravinder N & Santhosha, B. & Chodavarapu, Sundari. (2012). Validated method for the
simultaneous estimation of Metformin Hydrochloride and Vildagliptin by RP-HPLC in bulk and the
pharmaceutical dosage form. 2. 22-28.

Murthy TGK and Geethanjali J: Development of a validated RP-HPLC method for simultaneous
estimation of metformin hydrochloride and rosuvastatin calcium in bulk and in-house formulation.
Journal of Chromatography and Separation Techniques. 2014; 5: 252-260.

Arayne MS, Sultana N and Tabassum A: RP-LC simultaneous quantitation of co-administered drugs for
(non-insulin dependent) diabetic mellitus induced dyslipidemia in active pharmaceutical ingredient,
pharmaceutical formulations and human serum with UV - detector. Clinica Chimica Acta. 2013; 425: 54-
61.

Shrikrishna B, Mulgund SV and Ranpise NS: Simul- taneous spectrophotometric estimation of
vildagliptin and metformin in bulk and tablet dosage form. Der Pharma Chemica. 2013; 5: 24-27.

Kar M and Choudhury PK: HPLC method for estimation of metformin hydrochloride in formulated
microspheres and tablet dosage form. Indian Journal of Pharmaceutical Sciences. 2009; 71: 318-320.
ICH Harmonised Tripartite Guideline. Validation of Analytical Procedures: Text and Methodology Q2
(R1). International Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human Use, Geneva, 2005; 1-13.

ICH Harmonised Tripartite Guideline. ICH Harmonized Tripartite Guideline. Q2B. Geneva,
Switzerland, 1996.

ICH Harmonised Tripartite Guideline. Validation of Analytical Procedures: Text and Methodology ICH
Topic Q2 (R1), CPMP/ICH/381/95, 1995; 1-17.

ICH Harmonised Tripartite Guideline. Q2A. Geneva, Switzerland, 1994.

I[JRAR21D1177 | International Journal of Research and Analytical Reviews (IJRAR) www.ifrar.org | 571


http://www.ijrar.org/
http://www.sciencedirect.com/science/article/pii/S0009898113002611
http://www.sciencedirect.com/science/article/pii/S0009898113002611
http://www.sciencedirect.com/science/article/pii/S0009898113002611
http://www.sciencedirect.com/science/article/pii/S0009898113002611
http://www.sciencedirect.com/science/article/pii/S0009898113002611
http://www.sciencedirect.com/science/article/pii/S0009898113002611
http://www.sciencedirect.com/science/article/pii/S0009898113002611
http://www.sciencedirect.com/science/article/pii/S0009898113002611
http://www.sciencedirect.com/science/article/pii/S0009898113002611

