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ABSTRACT: A precise, accurate, robust method was developed for
quantitative estimation of related impurities of Metformin HCL and
Vildagliptin from combination tablet dosage form. The mixture of
ammonium dihydrogen orthophosphate and octane sulfonic acid sodium
salt buffer at pH 4 was used as mobile phase A and mixture of methanol
and buffer in the ratio 0f95:5 used as a mobile phase B. The mobile phase
was pumped at 0.8 ml/minutes flow rate through BDS Hypersil C8, 250 x
4.6 mm, 54, HPLC column operated at 35°C. All the solutions were
injected at 10ul injection volume, and the chromatograms were
monitored at 210 nm based on optimum response of impurities and
analytes. The % recovery of Metformin HCL, was found 90.4, 92.3, 99.4
and 99.2%, while for Vildagliptin was 90.5, 94.5, 99.6 and 98.3 % from
LOQ, 50,100 and 150 % levels respectively. The method was found
linear from LOQ to 150% with the correlation coefficients (r2) were
0.998 for Metformin HCL and Vildagliptin. No interference observed
from diluent and placebo at the retention time of all known impurities and
principle analytes in specificity study and no significantly affected
chromatographic pattern for standard, system suitability criteria and
sample chromatograms during robustness study, hence the method is
specific and robust. The method can be used in quality control
laboratories for analysis of related substances from these combination
drug products in pharmaceutical industries.

INTRODUCTION: The Metformin HCL and
tablet
prescribed medication worldwide to control the

Vildagliptin  combination

sugar level in the blood.

The purity, safety and efficacy of the medication is
depending on the impurity level in the drug and
drug products hence for batter efficacy the
medication should have impurities well within the

is commonly
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limits as per ICH guideline. It is most important to
DOI: have an accurate, precise and robust method that
can detect and able to accurately quantitate all the
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known and unknown degradants from drug and
drug products.

Metformin Hydrochloride (MTF): MTF Fig. 1 is
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a biguanide derivative used to lower the blood
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glucose concentration in patients with non-insulin
dependent diabetes mellitus *. Chemically it is 1, 1-
dimethylbiguanide hydrochloride easily soluble in
water, marginally soluble in ethanol and almost
insoluble in acetone and methylene chloride .
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FIG. 1: STRUCTURE METFORMIN HCL (MTF)

Vildagliptin: The IUPAC name of Vildagliptin is
(S)-1-[2-(3-Hydroxyadamantan-1-ylamino) acetyl]
pyrrolidine-2- carbonitrileas shown in Fig. 2. It is
anti-hyperglycemic agent having white to off-white
solid powder that is soluble in water and Dimethyl
Sulfoxide °.
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FIG. 2: STRUCTURE VILDAGLIPTIN (VIL)

After extensive literature review we come to know
that, several assay methods for estimation of
metformin HCL and Vildagliptin were reported by
various technique like HPLC * °, HPTLC '
HPLC-MS, and by UFLC *2. Individual assay
determination of Vildagliptin as well as
combination with other drug also reported by RP-
HPLC 1347 Spectrophotometry and
spectroflurometric 2, GC *°, electrophoresis °.
Ramzia L. El Bagry and et. al reported the
Vildagliptin determination in presence of its
synthetic mixture in presence of Metformin HCL
and Pioglitazone #. In this reported method, does
not included the Vildagliptin known impurities as
well as impurities of MTF like Melamine,
Cyanoguanidine, MTF related compound B, MTF
related compound C. Caroline Paola Uber and et. al
developed the method by HPLC-MS for
determination of Vildagliptin and Metformin HCL
with its impurities, but no Vildagliptin impurities
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were reported and eluted by this method %% E. Al-
Qudah, and et. al, did the Forced degradation
studies of Vildagliptin API in the presence of
excipients, by using HPLC-UV, but known
impurities not reported and eluted 2. Best of our
knowledge to the date no methods are reported for
the simultaneous quantitation of known and
unknown impurity profiling for Metformin HCL
and Vildagliptin form their combination tablet
dosage forms. Present study focused on
simultaneous quantitation of known and unknown
degradants of MTF and VIL from their
combination tablet dosage form. The develo?ed
method was validated as per ICH guideline ** %
and can be used in quality control laboratories for
routine analysis of commercial batches.

MATERIALS AND METHOD: MTF (99.6%
purity) and VIL (99.7% purity) was in-house
qualified working standards used for the complete
development and validation study. The AR grade
octane sulfonic acid sodium salt (Merck),
ammonium dihydrogen orthophosphate
(RANKEM), orthophosphoric acid (RANKEM),
and HPLC grade acetonitrile, methanol
(RANKEM) were wused for mobile phase
preparation. The complete development and
validation was carried out on Shimadzu LC 2010
CHT, HPLC with Lab solution software and UV
detector. Wavelength selection, selectivity study
and method precision study was performed on
Water’s HPLC with Empower 3 software
connected with 2695 PDA detector. The in- house
manufactured sample batches and placebo were
used for the development and validation studies.
The developed method was applied for the analysis
of some marketed samples like TORGLIP M
50/1000, and TORGLIP 50/500.

Method Optimization: Method development trials
were initiated by using monobasic phosphate buffer
with ion pair reagents like hexane sulfonic acid ,
octane sulphonic acid sodium salt at different pH
used as mobile phase A and acetonitrileasa mobile
phase B, but the noisy base line and unwanted
peaks was observed. Inertsil ODS 250 x 4.6 mm, 5
i; BDS Hypersil, C18, 250 x 4.6 mm, 5u; Baker
bond C18, 250 x 4.6 mm, 5u HPLC columns were
tried to achieve the desire resolution between
impurities.  Finally 40 mm of ammonium
dihydrogen orthophosphate buffer with 1.0
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g/loctane sulfonic acid at pH 4 was selected as a
buffer for mobile phase A. The mixture of buffer
and methanol in the ratio of 88:12 was selected as
mobile phase A and mixture of methanol and buffer
in the ratio of 95:5 was used as a mobile phase B,
which significantly improved retention of MTF and
resolution between the VIL impurities on Hypersil
BDS C8, 250 x 4.6 mm, 5 HPLC column operated
at 35°C. The gradient was optimized for better
separation and chromatograms were monitored at
210 nm based on the optimum response of
impurities and principle the analytes.

Chromatographic Condition: Accurately
weighed 4.6 g ammonium  dihydrogen
orthophosphate, and 1g octane sulfonic acid
sodium salt was transferred in 1 L HPLC grade
water. The mixture was mixed well to dissolved,
then sonicated and filtered through 0.45u filter. The
pH was adjusted to 4.0+0.1 with dilute
orthophosphoric acid and used as buffer. The well
mixed and degassed mixture of buffer and
methanol in the ratio of 88:12 %v/v was used as
mobile phase A. Degassed mixture of methanol and
buffer in the ratio of 95:5 was used as mobile phase
B. The mobile phase was pumped at 0.8ml/ minutes
through.

BDS Hypersil C8, 250x4.6 mm, 5 p columns which
was operated at 35°C. The 10ul injection volume
was load in to the column and the generated
chromatograms were interpreted at 210 nm. The
gradient as shown in Table 1 was optimized for
better separation.

Diluent: The mixture of water: methanol in the
ratio of 80:20% v/v used as diluent.

TABLE 1: GRADIENT PROGRAM

Time in % Mobile phase % Mobile phase
Minutes A B

0.1 100 0

15.0 100 0

50.0 80 20

65.0 80 20

65.1 100 0

80.0 100 0

Standard Preparation:

Preparation of MTF Standard Stock Solution:
Accurately weighed 5 mg of MIF working standard
was transferred into a 100 ml volumetric flask;
about 70 ml of diluent was added and sonicated
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with intermittent shaking under controlled room
temperature. The volume was made up to the mark
with diluent.

Preparation of VIL Standard Stock Solution:
Accurately weighed 10 mg of VIL working
standard was transferred into a 100 ml volumetric
flask; about 70 ml of diluent was added and
sonicated with intermittent shaking under
controlled room temperature. The volume was
made up to the mark with diluent.

Preparation of Mix Standard Solution: (5ppm of
MTF and 10 PPM of VIL): Mix standard was
prepared by adding 5 ml of MTF standard stock
solution and 5 ml of VIL standard stock solution in
a 50 ml volumetric flask and adjusting the volume
with diluent.

Preparation of MTF Impurity Stock Solution:
Accurately weighed about 2.5 mg each, Melamine
impurity, Cyanoguanidine, MTF related compound
B, MTF Related compound C was transferred into
a separate 10 ml volumetric flasks, dissolved by
sonication and diluted up to the mark with diluent.

Preparation of VIL Impurity Stock Solution:
Accurately weighed about 2.5mg each of VIL
impurity A, B, C, and D, was transferred into a
separate 10 ml volumetric flasks, dissolved by
sonication and diluted up to the mark with diluent.

Preparation of System Suitability Solution: In a
50 ml volumetric flask, pipette 1 ml each of
Cyanoguanidine, = Melamine,  MTF related
compound B, and MTF related compound C, 5 ml
MTF standard stock solution and 2 ml each of VIL
Impurity A, B, C, D and 5 ml of VIL standard stock
solutions and diluted up to the mark with diluent.
The volume was made up the mark with diluent,
mixed well and used as a system suitability
solution.

Sample Solution Preparation: Tablet powder
equivalent to 1 tablet was transferred into a 100 mL
volumetric flask. About 70 mL of diluent was
added, mixed well and sonicated for 20 minutes
under controlled room temperature  with
intermittent shaking. The volume was made up to
the mark with diluentand centrifuged the solution
for 10 minutes at 5000 rpm. Then filtered through
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0.45u filter by discarding 5 ml of filtrate and
injected.

System Suitability Criteria: The relative retention
times for all the known impurities were calculated
and listed in Table 2. The similarity factor between
standard -1 and standard -2 should be within 95%-
105%. The theoretical plates should not be less
than 2000 and tailing factor not more than 2 for
both the analytes in standard 1 and 2.

Impurity Calculations: The known impurities
were calculated against respective drug standard
area from standard solution 1. The unknown
impurities were confirmed by injecting individual
MTF and VIL API with placebo during FD study.
Hence the rest of all unknown impurities were
calculated against the MTF standard area from
standard solution 1 as most of the generated
unknown impurities were from MTF.

Analytical Method Validation: Analytical method
validation for the developed method was carried
out as per ICH guideline in terms of Accuracy,
Precision, selectivity, Linearity, LOD/ LOQ and
range.

Accuracy: Recovery of impurities in presence of
active, placebo plays a vital role to assess the level
and extent of recovery and extraction efficiency of
the analytical method. Accuracy in terms of
recovery for all the known impurities of MTF and
VIL as well as principle analytes was done by
spiking in the placebo from LOQ, 50%, 100% and
150% of specification level. All the preparations
were injected in triplicate injections in to the HPLC
system and recovery was calculated at each level.

Precision: In the precision study, the standard -
land Standard-2 were injected and calculated the
similarity factor for both the analytes. The limit of
similarity factor was set 95 to 105%.

Method Precision and Intermediate Precision:
Six samples were separately prepared, injected and
%impurities were calculated. The relative standard
deviation of % individual known impurities, single
maximum impurity and total impurities were
calculated from the six sample preparations. The
intermediate precision was conducted as like
method precision but by different the analyst,
different date, HPLC system, and column lots.
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Same study was repeated by spiking the known
impurities at 100% level in the sample
preparations.

Selectivity: Selectivity of the developed method
was checked by specificity and by forced
degradation study.

Specificity: Specificity of the method was checked
by selectivity and force degradation study. In the
selectivity all the individual solutions of each
impurities and principle analytes were injected and
confirmed the any interference from placebo,
diluent at the retention time of each analytes.

Force Degradation Study: The stress study was
applied for the developed method to check the
stability indicating nature of the method. The
sample, placebo and diluent were treated in acid,
base, peroxide, condition, and thermal conditions.
For acidic degradation 0.05NHCI at room
temperature 6 Hrs and for base degradation study

0.05 N NaOH at room temperature for 15 minutes,
were optimized. The solutions were neutralized,
volume was adjusted and injected to check the
degradation. The sample, placebo was kept at 60°C
for 7 days in thermal degradation, after 7 days the
samples were removed, prepared as per method of
analysis and injected. Oxidation stress study was
optimized by addingl0% of total volume 30 %
H,O, and the solutions were kept at room
temperature for 12Hrs. The mass balance was
checked at every condition by using assay method
and it was controlled between 95 to 105% of initial
value.

LOD and LOQ: LOQ value was considered where
the single to noise ratio (S/N) is more than 10 and
for LOD it was consider 3. Limit of detection and
limit of quantitation was determine by injecting
minimum four levels below 50% level of working
concentration. Each level was injected triplicate
and LOD/LOQ was calculated by 100/S and 30/S
method as per ICH guideline.

Linearity and Range: Linearity study prove that
the method is capable to accurate measure the
response of impurities and analytes which is
directly proportional to it concentration. The study
was conducted at various levels from LOQ to
150%. All the impurities solution and standard
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solution were spiked from LOQ to 150% and
volume was makeup with diluent. Each level was
injected in triplicate in the sequence and the
correlation coefficient of each individual impurities
as well as principle analytes was calculated and
controlled by the limit r*=0.998.

The range of the method was established from
lower to upper limits in which the response is
directly proportional to analytes concentration.

Robustness: Ability of the developed method to
remains unaffected by deliberate changes in the
critical method parameters. Robust of the method
was proved by varying the method parameters like
change in column temperature £5°C, wave length
+3nm, flow rate £ 0.1 ml, organic composition in
mobile phase +5% etc. The system suitability
parameters were checked at each condition.

Solution Stability: Solution stability of the
prepared samples, impurity standard solution,
working standard solutions was monitored at room
temperature. The solutions were injected at
different time intervals like initial, after 12, 24, 48
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Hrs. and check the system suitability criteria and
any significant variation in peak response under the
curve.

RESULTS AND DISCUSSION:

Selectivity: All the known impurities MTF and
VIL along with principle analytes were well
separate from each other’s and no interference was
observed from placebo and diluent at the retention
time of each impurities and principle analytes.

The representative chromatograms of diluent as
blank, placebo, system suitability, and sample were
shown in Fig. 3 to Fig. 6 respectively. The
retention time and relative retention time were
calculated for the each known impurity against its
respective APl as shown in Table 2.

The force degradation study shows that the no
significant degradation hence the product is stable
at thermal condition. In the basic condition 11.9%
degradation was found while 19.5 % degradation
observed in peroxide condition and 12.8% in
degradation observed in acidic condition.
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FIG. 6: REPRESENTATIVE CHROMATOGRAM OF SAMPLE

TABLE 2: RETENTION TIME AND RELATIVE RETENTION TIME OF IMPURITIES

Sr. no. Name of Impurities Retention time in minutes RRT against respective API
1 Cyanoguanidine 4.1 About 0.22, w.r.t. MTF.
2 Melamine 13.2 About 0.78, w.r.t. MTF.
3 MTF Related Comp B 15.6 About 0.85, w.r.t. MTF.
4 Metformin HCL 18.2 1.0
5 MTF Related Comp. C 44.3 About 2.4, w.r.t. MTF.
6 Vil. Imp. A 5.2 About 0.105 w.r.t. VIL.
7 Vil. Imp. B 9.4 About 0.189 w.r.t. VIL
8 Vil. Imp. D 457 About 0.92 w.r.t. VIL
9 Vildagliptin 49.6 1.0.

10 Vil. Imp. C 59.6 About 1.20 w.r.t. VIL.

Precision: In precision study the % of each known
impurity, highest unknown impurity and total
impurities were calculated form the six sample
preparations in method precision and six sample
preparation in intermediate precision.

The % RSD of total impurities in method precision
is 6.5% while in intermediate precision was found
48% which was well within the limit
(NMT15.0%). All the known impurities were
observed below detection limits while the % RSD
of known impurities in spike study were found
below 15% hence the developed method is precise.

Linearity: The method found linear to measure the
accurate response of analytes over the range of
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LOQ to 150% of impurity limit. The correlation
coefficient (r?) for MTF and VIL is more than
0.998 as shown in Fig. 7 and 8 the linearity plots
for both the analytes.

v=37,609.6461x-2,198.9167
R=0.998
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FIG. 7: LINEARITY OF METFORMIN HCL
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Accuracy: Recovery of MTF and VIL in presence
of placebo from LOQ to 150% was found between
85 to 115%. Hence, the developed method has
ability to recover all the impurities as well as

TABLE 3: RECOVERY STUDY

analytes in selected diluent and volume and
accurately quantitate from LOQ to 150% as shown
in Table 3.

Impurity name LOQ Level 50 % Level 100% Level 150% Level
MTF 90.4 92.3 99.4 99.2
Melamine 104.1 106.3 105 106
Cyanoguanidine 104.8 106.5 100.8 103.2
MTF Related Comp B 89.2 92.1 921 91.1
MTF Related Comp C 94.5 88.3 914 85.5
VIL. Impurity A 89.6 92.3 91.5 90.6
VIL. impurity B 100.7 102 102.1 100.3
VIL. Impurity C 88.8 94 101.8 1006
VIL. Impurity D 95.7 104.7 103.6 103.2
VIL 90.5 94.5 99.6 98.3

LOD and LOD Determination: The LOD and
LOQ values for MTF and VIL were calculated as
per ICH guideline. The observed LOD and LOQ
values of MTF is 0.33pg/ml and 1.03pg/ml where
as for VIL is 0.19ug/ml and 0.57ug/ml.

Robustness and Solution Stability: During the
robustness study, it was observed that no
significant variation observed in system suitability
criteria, like resolution, retention time and RRT.
Hence the developed method is robust. In solution
stability at room temperature the solutions were
found stable up to 3 days at room temperature.

ACKNOWLEDGMENT: The authors wish to
thank Mr. Vinod Ramchandra Jadhav, chairman
and Mr. Dinesh Kapoor, CEO Sava Healthcare
Limited for their constant support and
encouragement. Thanks are also due to Mr. Sachin
Margaj for formatting the figures and graphs in this
article.

Funding: The research was conducted without any
funding source.

International Journal of Pharmaceutical Sciences and Research

CONFLICT OF INTEREST: All authors declare
no conflict of interest.

REFERENCES:

1. Kommineni V, Chowdary KPR and Prasad SVUM:
Development of new stability indicating RP-HPLC method
for simultaneous stimation of Metforminhydrochloride and
Teneligliptin Hydrobromide and its validation as per ICH
guideline. Indo Am J Sci 2017; 4(05): 1109-1119. doi:
http://doi.org/10.5281/zen0d0.582315

2. El-Bargy RI, Elkady EF and Ayoub BM: Liquid
chromatographic methods for the determination of
vildagliptinin the presence of its synthetic intermediate and

the simultaneous determination of
Pioglitazonehydrochloride and Metformin Hydrochloride.
Int J Biomed Sci 2011; 7(3): 201-208. DOI:
10.59566/1JBS.2011.7201

3. Sultana R, Bachar SC and Rahman F: Development and
validation of stability indicating assay method of
vildagliptin in bulk and tablet dosage form by RP-HPLC.
Int J of Pharm & Life Sci 2013; 4(4): 2530-2534.

4. Shakoor A, Ahmed M, lkram R, Hussain S, Tahir A, Jan
BM and Adnan A: Stability-Indicating RP-HPLC method
for  simultaneous  determination  of  Metformin
hydrochloride and Vildagliptin in Tablet and Biological
samples. Acta Chromatographica 2020; 32(1): 39-43.
DOI:10.1556/1326.2019.00555

5. Baokar SB, Mulgund SV and Ranpise NS: Development
and validation of RP-HPLC method for simultaneous

466



Musmade et al., IJPSR, 2024; Vol. 15(2): 460-467.

10.

11.

12.

13.

14.

estimation of Vildagliptin and Metformin. Research J
Pharma Dosage Forms and Tech 2013; 5(2): 95-98.

Varma D, Atmakuri L and Dinda SC: Simultaneous
determination of Metformin and Vildagliptinin solid
dosage form by stability indication RP-HPLC method.
International Journal of Pharmacy and Pharmaceutical
Science 2013; 4(1): 122-12.

Thangabalan B, Manohar K, Babu S and Nagar M:
Method development and validation for the simultaneous
estimation of Vildagliptin and Metformin in Tablet dosage
form by RP-HPLC. International Journal of Research in
Pharmaceutical and Nano Sciences 2014; 3(2): 80-87.
Anisetti R and Sundri C: Validated method for the
simultaneous estimation of Metformin Hydrochloride and
Vildagliptin by RP-HPLC in bulk and pharmaceutical
dosage form. International Research Journal of
Pharmaceutical and Applied Sciences 2012; 2(3): 22-28.
Nagalakshmi V, Shrinivas Rao G, Gayatridevi N and
Mohan S: RP-HPLC method for simultaneous estimation
of Vildagliptin and Metformin inbulkand pharmaceutical
formulations. International Journal of Current Research
and Review  2021; 13(7): 112-117. Doi:
http://dx.doi.org/10.31782/IJCRR.2021.13710.

Shirode AR, Maduskar PD, Deodhar MS and Kadam VJ:
RP-HPLC and HPTLC methods for simultaneous
estimation of Metformin Hydrochloride and Vildagliptin
from bulk and marketed formulation: development and
validation. British Journal of Pharmaceutical Research
2013; 4(20): 2370-2386. DOI: 10.9734/BJPR/2014/12820.
El-Kimary El, Hamdy DA, Mourad SS and Barary MA:
HPTLC Determination of Three gliptins in binary mixtures
with Metformin. Journal of Chromatographic Science.
2016; 54(1): 79-87. doi: 10.1093/chromsci/bmv106.
Mendhule RB, Warokar AS, Mahajan UN, Mahajan NM
and Barde LN: New stability indicating UFLC method for
simultaneous estimation of Metformin HCL and
Vildagliptin in bulk and solid dosage. IJPSR 2021; 12(4):
2289-2295.

Pednekar S, Lokhande R, Sutar R, Kolhal S, Surve S and
Gudekar S: Simultaneous determination of Metformin,
Sitagliptin, Saxagliptin, Linagliptin and Vildagliptin in
multicomponent pharmaceutical preparations by RP-
HPLC. International Journal of Pharmaceutical Sciences
Review and Research 2014; 28(1): 128-133.

Attimarad M, Nagaraja SH, Al-Dhubaib BE and Al-Najjar
A: Development of a rapid reversed phase-high
performance  liquid  chromatography = method  for
simultaneous determination of Metformin and Vildagliptin
in formulation and human plasma. Journal of Young
Pharmacists 2014; 6(4): 40-46. DOI: 10.5530/jyp.2014.4.7

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Peraman R, Peruru KK, P. Reddy RY and Goera C:
Stability indicating RP-HPLC method for simultaneous
determination of  Metformin  Hydrochloride and
Pioglitazone Hydrochloride indosage form. Malaysian
Journal of Pharmaceutical Sciences 2014; 12(1): 33-46.
Malakar A, Bokshi B and Nasrin D: Development and
validation for estimation of Vildagliptin form tablet dosage
form. International Journal of Pharmaceutical and Life
Sciences 2012; 1(2): 1-8. DOI:10.3329/ijpls.v1i1.12947
Boovizhikannan T and Palanirajan VK: RP-HPLC
determination of Vildagliptin in pure and in tablet
formulation. Journal of Pharmacy Research 2013; 7(1):
113-116. DOI:10.1016/j.jopr.2013.01.001

Moneeb MS: Spectrophotometric and spectroflurometric
methods for the determination of Saxagliptin and
Vildagliptin in bulk and pharmaceutical preparations.
Bulletin of Faculty of Pharmacy Cairo  University
2013;  51(2): 139-150. doi:
http://dx.doi.org/10.1016/j.bfopcu.2013.03.003

Ucaktiirk E: Development of sensitive and specific
analysis of Vildagliptin in pharmaceutical formulation by
Gas chromatography-mass spectrometry. Journal of
Analytical Methods in  Chemistry 2015; 1-7.
doi:https://doi.org/10.1155/2015/707414

Barden AT, Piccoli BL, Volpato NM, Schapoval EES and
Steppe  M: Capillary zone electrophoresis  for
determination of Vildagliptin (a DPP-4 inhibitor) in
pharmaceutical formulation and comparative study with
HPLC. Pharmazie 2014; 69(2): 86-91.

Al-Rimawi F: Development and validation of an analytical
method for Metformin hydrochloride and its related
compound (1-cynogaunidine) in tablet formulation by
HPLC-UV. Talanta 2009; 79(5): 1368-
1371.doi:10.1016/j.talanta.2009.06.004.

Uber CP, Degaut Pontes FL, Gasparetto JC, Guimares TM,
Francisco DE and Piantavini MS: HPLC-MS/MS method
for simultaneous quantitation of Vildagliptin and
Metformin related compound in Tablets. Int J Pharm Sci
2014; 6(11): 203-207.

Al-Qudah E, Arar S and Sweidan K: Forced degradation
studies of Vildagliptin raw material alone and in the
presence of excipients using HPLC-UV analysis. J.
Excipients and Food Chem 2020; 11(2): 29-41.

ICH-Q2A: Text on validation of analytical procedures.
U.S. Department of Health and Human Services. USFDA,
(R1); 1995; 1-13.

ICH-Q2B:  Validation of analytical procedures
methodology. U. S. Department of Health and Human
Services. USFDA 1996; (1): 1-10.

How to cite this article:
Musmade BD, Lokhande SG, Sable MS, Korhale RR, Bhope SG, Nagar M and Lohar KS: Impurity profiling method development and
validation for metformin HCI and vildagliptin from combination tablet dosage form by RP-HPLC coupled with UV/PDA detector. Int J
Pharm Sci & Res 2024; 15(2): 460-67. doi: 10.13040/1JPSR.0975-8232.15(2).460-67.

All © 2024 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

467




