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ABSTRACT
A simple, precise and accurate method has been developed for simultaneous estimation of Sitagliptin phosphate and Simvastatin. The proposed RP-HPLC
method utilises C18 G column (250 x 4.6mm, 5μm), mobile phase consisting of water and acetonitrile in the ratio of 30:70 (v/v) and UV detection at 236nm
using a photodiode array detector. The stability indicating capability of the method was proved by subjecting the drugs to stress conditions such as alkaline and
acid hydrolysis, oxidation, photolysis, thermal degradation as per ICH guidelines and resolution of the degradation products formed therein. The described
method was linear over a range of 40 – 400 μg/ml for sitagliptin and 10 –50 μg/ml for simvastatin respectively. The method validation data showed excellent
results for accuracy, precision, linearity, specificity, limit of detection, limit of quantification and robustness. The present method can be successfully used for
routine quality control and stability studies.
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INTRODUCTION
Sitagliptin (STG), [(2R)-1-(2,4,5-trifluorophenyl)-4- oxo-4[3-(trifluoromethyl)- 5,6 dihydro [1,2,4] triazolo [4,3a]pyrazin-7(8H)-yl] butan-2-amine] (Figure 1) is a well
known hypoglycemic drug. STG is a novel oral
hypoglycemic drug of the dipeptidyl peptidase 4 inhibitor
class1. Sitagliptin increased incretin levels (GLP-1 and GIP)
which inhibit glucagon release, in turn decreases blood
glucose, but more significantly increases insulin secretion. 2
The determination of STG has been carried out in tablet by
RP-HPLC by UV Spectrophotomerty,3 RP-HPLC, 4 UPLC, 5
Laser diode thermal desorption tendem mass spectrometry, 6
capillary electrophoresis.7
Simvastatin (SMV), a methylated analog of lovastatin, is (+)-{1S,3R,7S,8S,8aR)-1, 2, 3, 7, 8, 8a-hexahydro-3,7dimethyl-8-[2-(2R,4R)-tetrahydro-4-hydroxy-6-oxo-2Hpyran-2-yl]- naphthyl-2,2-dimethyl butanoate (Figure 1). It
acts by inhibiting HMG CoA reductase and is used for the
treatment of hypercholesterolemia. After oral administration,
this prodrug is converted into β hydroxy acid of simvastatin,
which is a potent inhibitor of HMG CoA reductase, a key
enzyme required for the synthesis of cholesterol in liver.2 The
determination of Simvastatin has been carried out in tablets
by UV-Spectrophotometry8-14. RP-HPLC,15-16 HPLC,
HPTLC.17 A literature review reveals that no analytical
method (neither UV spectrophotometric nor any other
method) is available for the simultaneous estimation of
Sitagliptin and Simvastatin in tablet dosage form in
pharmaceutical preparations, which prompted to pursue the
present work for stability indicating methods. The objective
of the present work is to develop and validate new analytical
methods for simultaneous determination of Sitagliptin and
Simvastatin in tablet dosage form. This communication forms
the first report of a simple, sensitive and reproducible method
for the simultaneous estimation of Sitagliptin and Simvastatin
from combined dosage form.

Figure 1: Chemical structure of Sitagliptin

Figure 1: Chemical structure of Simvastatin

MATERIALS AND METHODS
Instrumentation
The high pressure liquid chromatographic (HPLC) system
used was of model SHIMADZU LC-10AD SPDM 10A
Binary Gradient System equipped with Rheodyne injector
and PDA detector controlled by LC solutions (version 1.25)
software. A column Enable C-18 G Column (250mmx 4.6mm,
5μm) was used as a stationary phase.
Materials
Sitagliptin
phosphate,
Simvastatin,
pharmaceutical
preparation of combination of Sitagliptin phosphate and
Simvastatin is Juvisync tablet, Methanol of analytical grade,
distilled water Ammonium di hydrogen orthophosphate,
Acetonitrile and water (HPLC grade) and ortho phosphoric
acid (GR grade). Commercial samples of tablets containing
the drugs were purchased from the local pharmacy.
Methods
Selection of Wavelength
The wavelength of maximum absorption for sitagliptin is
248nm and simvastatin is 230nm. A single wavelength
236nm has been selected for estimation of sitagliptin and
simvastatin as as both the peaks have the significant
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response. Overlay spectrum of sitagliptin and simvastatin in
Figure 2.
Preparation of Standard solutions
Standard stock solutions were prepared by dissolving 100 mg
of sitagliptin and 10 mg of simvastatin in 100 ml of mobile
phase (stock I) and then 4 ml of the above solution was
further diluted to 100 ml with the same mobile phase, to get a
concentration of 40μg/ml for sitagliptin and 4μg/ml for
simvastatin respectively (stock II).
A typical chromatogram is given in Figure 3.
Procedure for calibration curve
Five standard calibration solutions of sitagliptin
and
simvastatinhaving concentration in the range of 15-45μg/ml
and 1-3μg/ml respectively were prepared by diluting the
stock I solution with mobile phase. (Table 1 & Figure 4 & 5)
Estimation of sitagliptin and simvastatin in tablet
formulation
Take 20 tablets weight and crushed the powder equivalent to
100 mg of sitagliptin and 10mg of simvastatin was
accurately weighed and transferred into clean, dry 100ml
volumetric flask. The powder was first dissolved in few ml of
mobile phase by sonication, the volume was made up to
100ml and then filtered through a Whatmann filter to obtain
the concentration 1000μg/mL and 100μg/ml for sitagliptin
and simvastatin respectively. From 100ml with the mobile
phase to get the concentration of 100μg/ml for sitagliptin
10μg/ml for simvastatin respectively. 20μl solution of the
working sample solutions were injected repeatedly into the
chromatograph, at a flow rate of 1 ml/min and detection at
236 nm and the % assay were calculated. (Table 2)
System Suitability Tests
System suitability was verified by injecting working standard
solution of 30μg/ml of sitagliptin chloride and 2μg/ml of
simvastatin. Various parameters such as HETP, number of
theoretical plates, tailing factor and resolution between the
peaks of sitagliptin and simvastatin were obtained. (Table 3)
Validation parameters18
The HPLC method was validated in terms of accuracy,
precision, LOD, LOQ, linearity, range and robustness as per
ICH guidelines.
Accuracy
This parameter is performed to determine the closeness of
test results with that of the true value which is expressed as %
recovery. These studies were performed at three different
levels (50%, 100% and 150%) and the %recovery of
sitagliptin and simvastatin was calculated. (Table 4)
Precision
The precision of the proposed method was evaluated by
carrying out six independent assays of test sample. RSD (%)
of six assay values obtained was calculated. The intermediate
precision was carried out by analyzing the sample in different
days. (Table 5)
Specificity
Specificity of the method was evaluated by injecting the
blank, working standard and stressed samples into the
chromatograph to check the co-elution, if any, at the retention
time of sitagliptin peak and simvastatin peak (Figure 5 &
6)
Limit of Detection and Limit of Quantitation
The limit of detection (LOD) and the limit of quantitation
(LOQ) for sitagliptin and simvastatin were determined from
standard deviation of the response and the slope.
LOD= σ/S X 3.3, LOQ= σ/S X 10 for the component
sitagliptin and simvastatin (Table 6)

Robustness
The robustness of the method was determined as a measure
of the analytical method capability to be unaffected by small
variations in method parameters. The different variations
such as variation in flow rate by ± 0.2 ml/minute, variation in
wavelength by ± 2 nm. At these changed conditions, the
standard solutions were injected. The amounts of sitagluptin
and simvastatin were calculated (% assay) in each varied
condition. (Table7)
Forced degradation study
To confirm the stability indicating nature of the analytical
method, forced degradation of simvastatin and sitagliptin
were carried out under acid/base hydrolytic, oxidative,
photolytic and thermal stress conditions as per ICH
recommended test conditions19The drugs were subjected to
acid hydrolysis by using 0.1N hydrochloric acid for 6 hrs,
base hydrolysis by using 0.1N sodium hydroxide solution for
6hrs, oxidation by using 3%v/v solution of hydrogen
peroxide for 6hrs, thermal stress in a controlled- temperature
oven at 60oC for 48hrs and photolytic stress using UV lamp
for 48hrs.
Table 1: Linearity data for SITA and SIM
Linearity(n=5)
Sitagliptin
Simvastatin
40-400
10-50
Range (μg/ml)
0.987
0.992
Mean r2 value
Regression
Y=280.0+4155
Y=141.4quotation
4.214
Table 2: Analysis of formulation
Labelled
Amount
amount(mg)
found
Sitagliptin
100
100.55
10
9.97
Simvastatin
Drug

%
amount
100.55
99.7

Table 3: System Suitability Data of STG and SMV
Parameters
Sitagliptin
Simvastatin
Retention time
3.46
4.75
1.49
1.38
Tailing factor
Asymmetry
0.75
1
Theoretical plates
6412.44
7833.83
Resolution
6.61
Table 4: Recovery data of SITA and SIM
Component Levels
Mean recovery
±SD
%RSD
Sitagliptin
L1
103.42%
0.54
0.52
101.78%
0.46
0.45
L2
L3
103.27%
0.51
0.49
Simvastatin
L1
103.71%
048
0.46
99.75%
0.50
0.50
L2
L3
101.8%
0.42
0.42
Table 5: Intermediate precision data of STG and SMV Compound
Compound(n=6)
Intra-day Precision
Inter-day Precision
% RSD
%of Label
% RSD
% of Label
Sitagliptin
100.15
0.55
9.948
0.65
10.2
0.58
10.1
0.7
Simvastatin
Table 6: LOD, LOQ data for sitagliptin and simvastatin
LOQ(mcg/ml)
LOD(mcg/mg)
Component
Sitagliptin
0.94
0.312
1.01
0.333
Simvastatin
Factor
Flow
rate
Wave
length

Table 7: Robustness data of STG and SMV
Level
STG (n=3), Mean %
SMV(n=3), Mean %
assay (% RSD)
assay (% RSD)
98.66%(0.92%)
99.18% (0.83%)
0.9ml/min
1.1ml/min
99.09% (0.95%)
99.78% (0.94%)
230nm.
99.2% (1.11%)
99.02% (0.92%)
98.94% (0.95%)
99.34% (0.91%)
240nm.
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Figure 2: Overlay Spectrum of Sitagliptin and Simvastatin

Figure 3. A typical chromatogram of sitagliptin(3.4 min) and simvastatin (4.7 min)

Figure 4: Linearity curve for sitagliptin

Figure 5: Linearity curve for simvastatin
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Figure 6: Chromatogram of sitagliptin

Figure 7: Chromatogram of simvastatin

Figure 8: Chromatogram of oxidized condition

RESULTS AND DISCUSSION
Method development
Several mobile phase compositions were tried to resolve the
peaks of sitagliptin, simvastatin and degraded components.
The optimum mobile phase containing water and acetonitrile
20:80 (v/v) was selected because it could resolve the peaks of
sitagliptin (Rt = 3.4 ± 0.02) and simvastatin (Rt = 4.7 ± 0.03)
with a resolution factor of 6.6. Quantification was achieved
with UV detection at 236 nm on the basis of peak area. A

typical HPLC chromatogram obtained during simultaneous
estimation of sitagliptin and simvastatin.
Method validation
The proposed method was found to be accurate as the
percentage recoveries at three levels 103.42%, 101.78%,
103.22 for STG and 103.71%, 99.75%, 101.8% for SMV
respectively which were found to be within the limits of
acceptance criteria (90- 110%). For precision and
intermediate precision % RSD of STG and SMV were within
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2.0% thus they confirm good precision of the analytical
method development. The method was found to be specific as
there is no interference of the degraded components with the
standard drugs. The LOD and LOQ of STG and SMV were
found to be 3ng/ml, 9ng/ml and 0.09ng/ml,0.101ng/ml
respectively. The calibration plot for the method was linear
over the concentration range of 40-400μg/ml for STG and 1050μg/mL for SMV respectively. The correlation coefficients
(r2) were 0.987 for STG and SMV respectively. Robustness
of the method was performed by making deliberate changes
in flow rate and wave length and by calculated % RSD
values and was found within acceptance criteria range of
2.0%.
Forced Degradation
Forced degradation studies were carried out for the
simultaneous estimation of sitagliptin and simvastatin in
acidic/alkaline hydrolysis, oxidation, thermal and photolytic
stress. The peaks of the degradation components were well
resolved from the peaks of main component and the drug
components passed the purity test. Results of forced
degradation study depict that degradents appeared during
oxidation stress study at retention time of 2.8min for
sitagliptin and 4.4min for simvastatin respectively where
as during the alkali hydrolysis simvastatin showed
degradation at retention time of 4.4min. (Figure 7)
CONCLUSION
A simple, precise and accurate method was developed for the
quantitative estimation of sitagliptin and simvastatin in bulk
drug and marketed formulation without any interference from
the excipients. The method is very simple and specific as
both the peaks were well separated from their impurities and
degraded components. The method has been found to be
better than previously reported methods, because of use of a
less economical and readily available mobile phase and lack
of extraction procedures which makes the method especially
suitable for routine quality control analysis work and
biological fluids.
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