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ABSTRACT
A simple, precise and rapid HPLC method has been developed for the simultaneous determination of Metformin and Vildagliptin in pharmaceutical dosage
form. The method was carried out using Sunfire BDS C8 column (250 mm x 4.6 mm, 5 µm) and mobile phase comprised of disodium hydrogen phosphate pH
7.0±0.05 as buffer and acetonitrile in the ratio of 60:40 v/v and degassed under ultrasonication. The flow rate was 1.0 mL/min and the effluent was monitored
at 263 nm. The retention times of Metformin and Vildagliptin were 2.07 min and 3.52 min respectively. The method was validated in terms of linearity,
precision, accuracy, specificity, limit of detection, limit of quantitation and by performing recovery study. Linearity was in the range of 1000.60 to 3001.80
µg/mL for Metformin and 100.20 to 300.60 µg/mL for Vildagliptin respectively. The percentage recoveries of both the drugs were ranging from 98.8 to 101.9
for Metformin hydrochloride and 98.5 to 102.1 for Vildagliptin respectively from the tablet formulation. The proposed method is suitable for the routine
quality control analysis of simultaneous determination of Metformin and Vildagliptin in bulk and pharmaceutical dosage form.
Key Words: Metformin, Vildagliptin, RP-HPLC, Validation.

INTRODUCTION
Metformin hydrochloride (Fig. 1) is an oral
antihyperglycemic drug used in the management of type 2
diabetes1-2. Metformin is a member of the biguanide class of
oral antihyperglycemics and is used particularly in
overweight or obese peoples and those with normal kidney
function.
Chemically
it
is
N,Ndimethylimidodicarbonimidicdiamide
hydrochloride.
Metformin improves glucose tolerance in patients with type 2
diabetes, lowering both basal and postprandial plasma
glucose. Metformin decreases hepatic glucose production,
decreases intestinal absorption of glucose, and improves
insulin sensitivity by increasing peripheral glucose uptake
and utilization. Metformin hydrochloride that is regarded as
the main drug in mixed therapies of oral hypoglycemics3-4.
Vildagliptin (Fig. 2) is a potent dipeptidyl peptidase IV
(DPP-IV) inhibitor, a drug for the treatment of diabetes5.
DPP-IV inhibitors represent a new class of oral
antihyperglycemic agents to treat patients with type-2
diabetes. Chemically it is (S)-1-[N-(3-hydroxy-1adamantyl)glycyl]pyrrolidine-2-carbonitrile.
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 pancreas6-8. The combination
of Metformin and Vildagliptin offers advantages when
compared to currently used combinations with additive
efficacy and complimentary mechanisms of action, since it
does not increase the risk of hypoglycemia and does not
promote weight gain. Therefore, by specifically combining
these agents in a single tablet, there is considerable potential
to achieve better blood glucose control and to improve
compliance to therapy9.
Literature survey reveals that few analytical methods have
been reported for Metformin and Vildagliptin individually in
biological fluids and in pharmaceutical dosage forms. Few
analytical methods using HPLC10-13 and LC-MS14 have been
reported for the simultaneous determination of Metformin

hydrochloride and Vildagliptin in combined dosage forms.
The objective of the present study was to develop and
validate a simple, accurate and precise HPLC method for
simultaneous determination of Metformin and Vildagliptin.
MATERIALS AND METHODS
Instrumentation
The analysis of drugs was carried out on a Waters HPLC
system on a Sunfire BDS C8 column (250 mm x 4.6 mm, 5
µm). The instrument is equipped with a 2695 pump with
inbuilt degasser, 2998 photodiode array detector and a
Rheodyne injector with 20 µL sample loop. A 20 µL
Hamilton syringe was used for injecting the samples. Data
was analysed by using Waters Empower 2 software. A
double-beam Shimadzu UV-Visible 2450 spectrophotometer
was used for spectral studies. Degassing of the mobile phase
was done by using an ultrasonic bath sonicator. A Shimadzu
balance was used for weighing the materials.
Chemicals and Solvents
The reference samples of Metformin hydrochloride (API) and
Vildagliptin (API) were obtained from Rainbow Pharma Lab,
Hyderabad, India. The branded formulations (tablets)
(EUCREAS tablets containing 500 mg of Metformin
hydrochloride and 50 mg of Vildagliptin) were procured from
the local market. HPLC grade acetonitrile and analytical
grade disodium hydrogen phosphate, orthophosphoric acid
was obtained from Qualigens Fine Chemicals Ltd, Mumbai,
India. Hydrochloric acid, sodium hydroxide, hydrogen
peroxide of analytical grade was obtained from Merck
Chemicals Ltd, Mumbai, India. Milli-Q water was used
throughout the experiment dispensed through 0.22 µ filter of
the Milli-Q water purification system from Millipore, Merck
KGaA, Darmstadt, Germany.
Chromatographic conditions
HPLC was connected with Sunfire BDS C8 column (250 mm
x 4.6 mm, 5 µm) as stationery phase. A mixture of phosphate
buffer pH 7.0±0.05 and acetonitrile in the ratio of 60:40 v/v
was prepared and used as mobile phase. The phosphate buffer
solution was prepared by weighing about 7.1 grams of
disodium hydrogen phosphate and transfer to 1000 mL
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standard flask, add 400 mL of Milli-Q water, mix and dilute
to volume with Milli-Q water, sonicate for five minutes and
cool to room temperature, measure the pH of above buffer
solution and finally adjusted the pH to 7.0 with
orthophosphoric acid solution and filtered through 0.45 µ
nylon filter. The mixture of buffer and water in the ratio of
50:50 v/v was prepared and used as diluent. Injection volume
was 10 µL and flow rate was 1.0 mL/min and run time was
5.0 min. The column was maintained at ambient temperature
and the eluent was monitored at 263 nm.
Preparation of standard solution
About 50 mg of Metformin hydrochloride and 5 mg of
Vildagliptin were accurately weighed and transferred into a
25 mL clean dry volumetric flask containing 15 mL of
diluent and sonicated for 30 min. The solution were cooled to
room temperature and diluted to volume with diluent and
used as standard stock solution. Standard stock solution was
diluted to get a concentration of 1000.60-3001.80 μg/mL and
100.20-300.60 µg/mL for Metformin and Vildagliptin
respectively.
Preparation of sample solution
Twenty tablets were weighed and finely powdered. An
accurately weighed portion of powder sample equivalent to
50 mg of Metformin hydrochloride and 5 mg of Vildagliptin
was transferred to a 25 mL volumetric flask containing 15
mL of diluent. The contents of the flask were sonicated for
about 30 min for complete solubility of the drug and volume
made up with further quantity of diluent. Then this mixture
was filtered through 0.45 µ membrane filter. 2.0 mL of this
filtrate was further diluted to 10 mL with diluent.
Method development
To develop a simple and robust method for the simultaneous
determination of Metformin hydrochloride and Vildagliptin
in combined tablet dosage form using HPLC. The spectra of
diluted solutions of the Metformin hydrochloride and
Vildagliptin in water were recorded separately on UV
spectrophotometer. The peaks of maximum absorbance
wavelengths were observed. The spectra of the both
Metformin hydrochloride and Vildagliptin were showed that
a balanced wavelength was found to be 263 nm. Preliminary
development trials have performed with octyl and octadecyl
columns with different types, configurations and from
different manufacturers. Finally the expected separation and
shapes of peak was succeeded in Sunfire BDS C8 column.
To effect ideal separation of the drug under isocratic
conditions, mixtures of solvents like water, methanol and
acetonitrile with or without different buffers in different
combinations were tested as mobile phases on a C8 stationary
phase. A mixture of phosphate buffer pH 7.0±0.05 and
acetonitrile in proportion of ratio 60:40 v/v was proved to be
the most suitable of all the combinations since the
chromatographic peaks obtained were better defined and
resolved and almost free from tailing.
Flow rates of the mobile phase were changed from 0.5-2.0
mL/min for optimum separation. A minimum flow rate as
well as minimum run time gives the maximum saving on the
usage of solvents. It was found from the experiments that 1.0
mL/min flow rate was ideal for the successful elution of the
analyte. No interference in blank and placebo solutions for
both drug peaks in the trail injections with a runtime of 5.0
min. The above optimized chromatographic conditions were
followed for the simultaneous determination of Metformin
hydrochloride and Vildagliptin in bulk samples and its
combined tablet formulations. The chromatograms of

standard and sample solutions of Metformin hydrochloride
and Vildagliptin were shown in Fig. 3 and Fig. 4.
Validation of the proposed method
The proposed method was validated as per ICH15-16
guidelines. The parameters studied for validation were
specificity, linearity, precision, accuracy, robustness, system
suitability, limit of detection, limit of quantification, and
solution stability.
Specificity
A study conducted to establish specificity of the proposed
method involved injecting blank and placebo using the
chromatographic conditions defined for the proposed method.
It was found that there is no interference due to excipients in
the tablet formulation and also found good correlation
between the retention times of standard and sample. The
chromatograms of blank and placebo for Metformin
hydrochloride and Vildagliptin were shown in Fig. 5 and Fig.
6.
Linearity
Linearity was performed by preparing mixed standard
solutions of Metformin hydrochloride and Vildagliptin at
different
concentration
levels
including
working
concentration mentioned in experimental condition i.e.,
1000.60 to 3001.80 µg/mL for Metformin and 100.20 to
300.60 µg/mL for Vildagliptin respectively. Twenty
microlitres of each concentration was injected in duplicate
into the HPLC system. The response was read at 263 nm and
the corresponding chromatograms were recorded. From these
chromatograms, the mean peak areas were calculated and
linearity plots of concentration over the mean peak areas
were constructed individually. The regressions of the plots
were computed by least square regression method. Linearity
results were presented in Table 1 & 2 and linearity plots are
shown in Figure 7 & 8. In linearity, working concentration
mentioned in experimental condition i.e., 10005.98 µg/mL
for Metformin hydrochloride and 1002.00 µg/mL for
Vildagliptin respectively.
Precision
Precision is the degree of repeatability of an analytical
method under normal operational conditions. Precision of the
method was performed as system precision, method precision
and intermediate precision.
System precision
To study the system precision, five replicate mixed standard
solutions of Metformin hydrochloride and Vildagliptin were
injected. The percent relative standard deviation (% RSD)
was calculated and it was found to be 0.6 and 0.4 for
Metformin hydrochloride and Vildagliptin respectively,
which are well within the acceptable criteria of not more than
2.0. Results of system precision studies are shown in Table 3.
Method precision
The method precision study was carried out on six
preparations from the same tablet samples of for Metformin
hydrochloride and Vildagliptin and percent amount of both
were calculated. The %RSD of the assay result of six
preparations in method precision study was found to be 0.7
and 0.3 for Metformin hydrochloride and Vildagliptin
respectively, which are well within the acceptance criteria of
not more than 2.0. The results obtained for assay of for
Metformin hydrochloride and Vildagliptin are presented in
Table 4.
Intermediate precision
The intermediate precision study was carried out by different
analysts, different columns, different reagents using different
HPLC systems from the same tablet of for Metformin
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hydrochloride and Vildagliptin and the percent amount for
Metformin hydrochloride and Vildagliptin was calculated.
The %RSD of the assay result of six preparations in
intermediate precision study was 1.0 and 1.0 for Metformin
hydrochloride and Vildagliptin respectively, which are well
within the acceptance criteria of not more than 2.0. The
results of intermediate precision study are reported in Table 5
& 6.
Accuracy
The accuracy of the method was determined by standard
addition method. A known amount of standard drug was
added to the fixed amount of pre-analyzed tablet solution.
Percent recovery was calculated by comparing the area
before and after the addition of the standard drug. The
standard addition method was performed at three
concentration levels of 50%, 100% and 150%. The solutions
were analyzed in triplicate at each level as per the proposed
method. The percent recovery and %RSD at each level was
calculated and results are presented in Table 7 & 8.
Satisfactory recoveries ranging from 98.8 to 101.9 for
Metformin hydrochloride and 98.5 to 102.1 for Vildagliptin
respectively were obtained by the proposed method. This
indicates that the proposed method was accurate.
Robustness
The robustness study was performed by slight modification in
flow rate of the mobile phase, pH of the buffer and
composition of the mobile phase. The samples of Metformin
at 2001.20 µg/mL and Vildagliptin at 200.40 µg/mL
concentration were analyzed under these changed
experimental conditions. It was observed that there were no
marked changes in chromatograms, which demonstrated that
the developed method was robust in nature.
System suitability
System suitability was studied under each validation
parameters by injecting six replicates of the standard solution.
The system suitability parameters are given in Table 9 & 10.
Limit of detection and Limit of quantification
Limit of detection (LOD) is defined as the lowest
concentration of analyte that gives a detectable response.
Limit of quantification (LOQ) is defined as the lowest
concentration that can be quantified reliably with a specified
level of accuracy and precision. For this study six replicates
of the analyte at lowest concentration were measured and
quantified. The LOD and LOQ of Metformin hydrochloride
and Vildagliptin are given in Table 11 & 12.
Stability studies
In order to demonstrate the stability of both standard and
sample solutions during analysis, both solutions were
analyzed over a period of 24 hours at room temperature. The
results show that for both solutions, the retention time and
peak area of Metformin hydrochloride and Vildagliptin
remained almost similar (%RSD less than 2.0) and no
significant degradation within the indicated period, thus
indicated that both solutions were stable for at least 24 hours,
which was sufficient to complete the whole analytical
process. Further forced degradation studies were conducted
indicating the stability of proposed method. The results of the
degradation studies are shown in the Table 13.
Control sample
Twenty tablets were weighed and finely powdered. An
accurately weighed portion of powder sample equivalent to
50 mg of Metformin hydrochloride and 5 mg of Vildagliptin
was transferred to a 25 mL volumetric flask containing 15
mL of the diluent. The contents of the flask were sonicated
for about 30 min for complete solubility of the drug with

intermittent shaking at controlled temperature and then
cooled the solution to room temperature and volume made up
with further quantity of diluent. Then this mixture was
filtered through 0.45 µ membrane filter. Pipetted 2 mL of the
above filtered sample solution into a 10 mL volumetric flask
and diluted to volume with diluent.
Acid degradation sample
Twenty tablets were weighed and finely powdered. An
accurately weighed portion of powder sample equivalent to
50 mg of Metformin hydrochloride and 5 mg of Vildagliptin
was transferred to a 25 mL volumetric flask containing 15
mL of the diluent. The contents of the flask were sonicated
for about 30 min for complete solubility of the drug with
intermittent shaking at controlled temperature. Then 5 mL of
5N acid (Hydrochloric acid) was added, refluxed for 60
minutes at 60°C, then cooled to room temperature,
neutralized with 5N base (Sodium hydroxide) and diluted to
volume with diluent. Then this mixture was filtered through
0.45 µ membrane filter. Pipetted 2 mL of the above filtered
sample solution into a 10 mL volumetric flask and diluted to
volume with diluent. Typical chromatogram of acid
degradation for Metformin hydrochloride and Vildagliptin is
shown in Fig. 9.
Base degradation sample
Twenty tablets were weighed and finely powdered. An
accurately weighed portion of powder sample equivalent to
50 mg of Metformin hydrochloride and 5 mg of Vildagliptin
was transferred to a 25 mL volumetric flask containing 15
mL of the diluent. The contents of the flask were sonicated
for about 30 min for complete solubility of the drug with
intermittent shaking at controlled temperature. Then 5 mL of
5N base (Sodium hydroxide) was added, refluxed for 60
minutes at 60°C, then cooled to room temperature,
neutralized with 5N acid (Hydrochloric acid) and diluted to
volume with diluent. Then this mixture was filtered through
0.45 µ membrane filter. Pipetted 2 mL of the above filtered
sample solution into a 10 mL volumetric flask and diluted to
volume with diluent. Typical chromatogram of base
degradation for Metformin hydrochloride and Vildagliptin is
shown in Fig. 10.
Peroxide degradation sample
Twenty tablets were weighed and finely powdered. An
accurately weighed portion of powder sample equivalent to
50 mg of Metformin hydrochloride and 5 mg of Vildagliptin
was transferred to a 25 mL volumetric flask containing 15
mL of the diluent. The contents of the flask were sonicated
for about 30 min for complete solubility of the drug with
intermittent shaking at controlled temperature. Then 2 mL of
30% peroxide was added, refluxed for 60 minutes at 60°C,
then cooled to room temperature and diluted to volume with
diluent. Then this mixture was filtered through 0.45 µ
membrane filter. Pipetted 2 mL of the above filtered sample
solution into a 10 mL volumetric flask and diluted to volume
with diluent. Typical chromatogram of peroxide degradation
for Metformin hydrochloride and Vildagliptin is shown in
Fig. 11.
Thermal degradation sample
Twenty tablets were weighed and finely powdered. The
powder is exposed to heat at 105°C for about 2 days. An
accurately weighed portion of powder sample equivalent to
50 mg of Metformin hydrochloride and 5 mg of Vildagliptin
was transferred to a 25 mL volumetric flask containing 15
mL of the diluent. The contents of the flask were sonicated
for about 30 min for complete solubility of the drug with
intermittent shaking at controlled temperature and then
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cooled the solution to room temperature and volume made up
with further quantity of diluent. Then this mixture was
filtered through 0.45 µ membrane filter. Pipetted 2 mL of the
above filtered sample solution into a 10 mL volumetric flask
Table 1: Linearity study of Metformin hydrochloride
Level
Concentration of Metformin
Mean peak area
hydrochloride (µg/mL)
Level-1
1000.60
352104
Level-2
1500.90
526230
Level-3
2001.20
701594
Level-4
2501.50
876102
Level-5
3001.80
1057498
Slope
352.0
-1558.0
Intercept
Correlation Coefficient
0.9999
2446.0
Residual Sum of Squares
Range: 50 to 150 % of target concentration (i.e. 1000 to 3000 µg/mL)

Injection
number
1
2
3
4
5
Mean
%RSD

Table 3: System precision
Area of
Area of
Metformin Vildagliptin
692985
214740
689522
213141
698385
214288
699269
214935
694133
215451
694859
214511
0.6
0.4

Acceptance
criteria
The %RSD of
peak areas of
Metformin and
Vildagliptin
should not be
more than 2.0

Table 5: Intermediate precision study of Metformin
Preparation number
% Assay
Mean
%RSD
1
100.8
99.8
1.0
2
100.7
3
99.5
4
99.7
99.9
5
6
98.0

Level
50%

100%

150%

and diluted to volume with diluent. Typical chromatogram of
thermal degradation for Metformin hydrochloride and
Vildagliptin is shown in Fig. 12.
Table 2: Linearity study of Vildagliptin
Concentration of
Mean peak area
Vildagliptin (µg/mL)
Level-1
100.20
106331
Level-2
150.30
158637
Level-3
200.40
210444
Level-4
247.49
263037
Level-5
300.60
315605
Slope
1050.0
1052.0
Intercept
Correlation Coefficient
0.9998
1500.0
Residual Sum of Squares
Range: 50 to 150 % of target concentration (i.e. 100 to 300 µg/mL)
Level

Table 4: Method precision
Sample number
% Assay
Metformin
Vildagliptin
98.9
101.7
1
2
98.9
101.5
3
99.9
101.8
99.7
101.7
4
5
98.6
101.5
98.2
100.9
6
Mean
99.0
101.5
%RSD
0.7
0.3
Table 6: Intermediate precision study of Vildagliptin
Preparation number
% Assay
Mean
%RSD
1
100.7
100.2
1.0
2
101.4
3
100.3
4
98.5
99.8
5
6
100.8

Table 7: Recovery study for Metformin
Amount of Metformin
Amount of Metformin
spiked ( µg)
recovered (µg)
1035.43
1036.03
1027.40
1021.75
1022.90
1029.99
1026.45
1014.87
1013.26
1030.72
1021.29
1019.19
2010.14
1986.43
2002.73
1995.68
2003.39
2005.55
2993.52
3033.15
3028.10
3004.44
3003.16
3031.48
3052.52
2995.12
2992.88
3051.03
3002.83
3052.17
Mean % recovery
Overall %RSD

%
Recovery
100.1
99.5
100.7
101.1
101.7
99.8
98.8
100.4
100.1
101.3
100.8
100.9
101.9
101.9
101.6

%RSD
0.9

0.8

0.5

100.7
0.9
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Level
50%

100%

150%

Table 8: Recovery study for Vildagliptin
Amount of
Amount of
Vildagliptin spiked (µg)
Vildagliptin recovered (µg)
103.96
104.14
103.15
103.73
102.70
104.12
103.75
101.89
101.73
103.85
104.17
102.54
201.82
200.60
200.37
201.15
201.14
200.13
300.55
304.50
301.65
302.41
301.52
307.22
300.71
302.84
304.73
300.49
301.49
297.06
Mean % recovery
Overall %RSD

Table 9: System suitability for Metformin
Parameter
Tailing Theoretical
factor
plates
1.79
5452
Specificity study
Linearity study
1.82
5420
Precision study
1.77
5415
Robustness study
Flow rate at 0.8 mL/min
1.80
5462
Flow rate at 1.2 mL/min
1.79
5436
pH of buffer 6.5
1.82
5422
pH of buffer 7.5
1.76
5418
Mobile phase:
Buffer(65):Acetonitrile(35)
1.75
5845
Buffer(55):Acetonitrile(45)
1.82
5430
Table 11: LOD and LOQ of Metformin
Parameter
Measured value (µg/mL)
Limit of detection
22.93
Limit of quantification
69.49

Stress
Conditions
Control
Acid
Base
Peroxide
Thermal

%
Recovery
100.2
100.6
101.4
101.8
102.1
101.6
99.4
100.4
99.5
101.3
100.3
101.9
100.7
101.4
98.5

%RSD
0.7

0.5

1.2

100.7
1.0

Table 10: System suitability for Vildagliptin
Parameter
Tailing Theoretical
factor
plates
Specificity study
1.08
14122
1.11
14535
Linearity study
Precision study
1.09
14186
Robustness study
Flow rate at 0.8 mL/min
1.11
14708
Flow rate at 1.2 mL/min
1.11
14782
pH of buffer 6.5
1.10
14944
pH of buffer 7.5
1.07
13877
Mobile phase:
Buffer(65):Acetonitrile(35)
1.10
15443
Buffer(55):Acetonitrile(45)
1.12
13892
Table 12: LOD and LOQ of Vildagliptin
Parameter
Measured value (µg/mL)
Limit of detection
4.71
Limit of quantification
14.29

Table 13: Forced degradation study results for Metformin and Vildagliptin
Degradation Time
Metformin
Vildagliptin
(Hrs)
% Assay
% Degradation
% Assay
% Degradation
-99.8
-100.2
-1
93.5
-6.3
91.9
-8.3
1
92.2
-7.6
92.7
-7.5
1
95.3
-4.5
79.1
-21.1
48
93.0
-6.8
79.4
-20.8

Fig. 1: Chemical structure of Metformin hydrochloride

Fig. 3: Chromatogram of standard solution of Metformin and
Vildagliptin

Fig. 2: Chemical structure of Vildagliptin

Fig. 4: Chromatogram of sample solution of Metformin and Vildagliptin
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Fig. 5: Chromatogram showing no interference of blank for Metformin
and Vildagliptin

Fig. 6: Chromatogram showing no interference of placebo for
Metformin and Vildagliptin

Fig. 8: Linearity plot of Vildagliptin
Fig. 7: Linearity plot of Metformin

Fig. 9: Chromatogram of acid degradation showing Metformin and
Vildagliptin

Fig. 10: Chromatogram of base degradation showing Metformin and
Vildagliptin

Fig. 11: Chromatogram of oxidative degradation showing Metformin
and Vildagliptin

Fig. 12: Chromatogram of thermal degradation showing Metformin and
Vildagliptin

RESULTS AND DSCUSSION
The present study was aimed at developing a simple,
sensitive, precise and accurate HPLC method for the
simultaneous estimation of Metformin hydrochloride and
Vildagliptin from bulk samples and their tablet dosage forms.
A non-polar C8 analytical chromatographic column was
chosen as the stationary phase for the separation and
simultaneous determination of Metformin hydrochloride and
Vildagliptin. Mixtures of commonly used solvents like water,
methanol and acetonitrile with or without buffers in different
combinations were tested as mobile phases. The choice of the

optimum composition is based on the chromatographic
response factor, a good peak shape with minimum tailing. A
mixture of phosphate buffer pH 7.0±0.05 and acetonitrile in
the ratio of 60:40 v/v was proved to be the most suitable of
all the combinations since the chromatographic peak obtained
was well defined, better resolved and almost free from
tailing. The retention times of the Metformin hydrochloride
and Vildagliptin were found to be 2.07 and 3.52 min
respectively.
The linearity was found satisfactory for both the drugs in the
range of 1000.60 to 3001.80 µg/mL for Metformin
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hydrochloride and 100.20 to 300.60 µg/mL for Vildagliptin
respectively. The regression equation of the linearity curve
between concentrations of Metformin hydrochloride and
Vildagliptin over its peak areas were found to be Y=352X1558 (where Y is the peak area and X is the concentration of
Metformin in µg/mL) and Y=1050X+1052 (where Y is the
peak area and X is the concentration of Vildagliptin in
µg/mL) respectively. Precision of the method was studied by
repeated injection of tablet solution and results showed lower
%RSD values. This reveals that the method is quite precise.
The percent recoveries of the drug solutions were studied at
three different concentration levels. The percent individual
recovery and the %RSD at each level were within the
acceptable limits. This indicates that the method is accurate.
The absence of additional peaks in the chromatogram
indicates non-interference of the commonly used excipients
in the tablets and hence the method is specific.
The deliberate changes in the method have not much affected
the peak tailing, theoretical plates and the percent assay. This
indicates that the present method is robust. The system
suitability studies were carried out to check various
parameters such as theoretical plates and tailing factor. The
lowest values of LOD and LOQ as obtained by the proposed
method indicate that the method is sensitive. The solution
stability studies indicate that both the drugs were stable up to
24 hours. The forced degradation studies indicate that both
the drugs Metformin hydrochloride and Vildagliptin were
stable in stability studies.
CONCLUSION
The proposed stability-indicating RP-HPLC method was
simple, specific, sensitive, accurate and precise and can be
used for simultaneous analysis of Metformin and Vildagliptin
in bulk samples and its tablet dosage forms.
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