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ABSTRACT

A Simple, accurate and precise method for estimation of reversed phase HPLC method has been devel oped for the
simultaneous determination of sitagliptin and Metformin by using Hypersil BDS C18 (100 x 4.6 mm, 5um particle
size) column and mobile phase of at 215 nm. A mobile phase has a composition of potassum dihydrogen
orthophosphate and methanol (50:50v/v),adjusted the pH 8.5 with o-phosphoric acid was used and flow rate
1.0ml/min. Retention times of Staglipitin and Metformin were 2.3 min and 4.6 min respectively. The method
developed validated as per ICH guideline
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INTRODUCTION

Metformin chemically N, N-diethyl imido dicarbonimidic dian@chydrochloride belongs to the bi-guanide class of
anti-diabetic drug which is extensively used in treatment of type Il diabetes mellitus [Non-insutiependent
diabetes mellitus (NIDDM)].The anti hyperglycemiffeets of Metformin are not only due to the inhibit of
intestinal glucose absorption and the improvemépedpheral and hepatic insulin sensitivity bigathe reduction

of hepatic glucose production and the enhancenfgueripheral glucose utilization.Freely solublenater, slightly
soluble in ethanol (95%), practically insolublegicetone, ether and chloroform.

Sitagliptin chemically7-[(3R)-3-amino-1-ox0-4-(2,4,5-trifluorophenyl)butyl]-5 8 8tetrahydro-3-(trifluoromethyl)-
1,2,4-triazolo[4,3a]pyrazine phosphate (1:1) monohydrate. Sitagliia highly selective DPP-4 inhibitor, which
is believed to exert its actions in patients wigpet 2 diabetes by slowing the inactivation of iticrdiormones,
thereby increasing the concentration and prolontliegaction of these hormones. Soluble in waterNyrd-diethyl
form amide, slightly soluble in methanol, very &lilg soluble in ethanol, acetone and acetonitiibspluble in
isopropanol and Isopropyl acetate. The present wledcribes a simple, sensitive and accurate RP-HR&thod
for simultaneous estimation of the two drugs irithembined tablet dosage form.

168
Scholar Research Library



Vasanth P Met al Der Pharmacia Lettre, 2013, 5 (5):168-174

Molecular structure

HiC ;
P
T H e, D
N . | J M
N ‘[l NH LI[ NH, #HCI LA r,{ﬂ_},”.\“;,_R';__::H‘
NH  NH | N - HPO, - HO
F -H_Ip,li..q’ﬁ
HC "
Figure 1 Metformin Bure 2 Sitagliptin

MATERIALS AND METHODS

Materials

Sitagliptin and Metformin bulk drugs were obtainfedm Hetero labs, Hyderabad, Andhra Pradesh, ladigift
samples and marketed formulation JANUMET tabletst@ioing 500mg of Metformin and 50mg of Sitagliptimas
procured from local market. Methanol of HPLC graahel potassium dihydrogen orthophosphate of AR gnadee
purchased from obtained from local mark.

Chromatographic condition

A mobile phase consisted of Methanol and potasslihydrogen orthophosphate in 50:50 ratios was puhgiea
flow rate of 1ml/min. The elution is observed usm@DA detector at 215 nm and the injection volumas 10uL.
The validation of the method was done following kel guidelines.

Instrumentation

HPLC device Waters model 2695 with Empower softwession 2.0.Detector waters 2996 PDA DetectocdERh
meter, Sartorius — Digital balance (0.1 mg — 205.geparation was achieved on a Hypesil BDS C181@nl(100
X 4.6 mm,5um particle size)

Preparation of Solutions

Preparation of 0.1M of Potassium dihydrogen ortlogpinate Buffer Solution Ph (4.5)

174.18 g of Potassium dihydrogen orthophosphate disgolved in 1000ml of milliQ water. The solutiovas
adjusted to a PH of 8.5with ortho phosphoric a@&A). Then it was degassed in ultra sonicator ominutes and
then filtered through 0.4 pore size membrane filter.

Preparation of mobile phase
Mix a mixture of above buffer 500 ml and 500 miMéthanol HPLC grade and degas in ultrasonic waadn br
10 minutes. Filter through 0.45 p filter under vaufiltration.

Preparation of standard stock solution of Sitaglipin and Metformin

50mg of Metformin and 5 mg of sitagliptin workintaedard were taken in 50ml volumetric flask. It vaéssolved
in 10ml water and made up to the mark with the wdtevas degassed in ultra sonicator and theerétl through
membrane filter of 0.45pore size

Preparation of sample solution of Sitagliptin and Metformin

10 tablets were crushed and powder equivalent 8mgOwas taken into 100ml volumetric flask. It waad®e to
dissolve with water and made up to the mark withewal he solution was degassed and filtered throungmbrane
filter paper of pore size 0.45.Transfer 5ml of abewlution into 25ml volumetric flask and make ophe volume
with water
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Selection of mobile phase for method Optimizationrad experimental condition

Several trials have been taken for the proper dpétion of RP HPLC method by changing different ifmlphase
with different ratio. And finally the mobile phaser optimized condition was selected and givendigl. And the
optimized parameters was for MET and SIT was gieable 1).
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Figure 3 Optimized Chromatogram of Met & Sit
Table 1 Optimized chromatographic condition of Met& Sit
Chromatographic conditions Mode of separation
Separation Waters 2695
Column Hypersil BDS C18(100 x 4.6 mm,5um particleize)
Flow rate 1.0ml/min
Solvent Water
Column temperature 30°C
Sample temperature 28C
Wavelength selected 215 nm
Injection volume 1oul
Run time 6 minutes
Mobile phase Methanol: buffer(50:50v/v)

Assay

Assay of marketed tablet formulation containing B@0of Metformin and 50mg of Sitagliptin Six injeatis of
above prepared sample and standard solutions wjexted. The assay of the commercial sample wasllea¢d by
comparing the areas of standard and sample pealksa3say of marketed formulation JANUMET found with
limit. And the chromatogram was given.
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Figure 4 Chromatogram for the Assay of Met & Sit

Method validation
This optimized method was validated in terms oédirity, accuracy, precision, specificity, limit détection, limit
of quantification as per ICH guidelines

Linearity

Calibration curve of Metformin and Sitagliptin wecenstructed by plotting concentration vs. pealagrand the
regression equations were calculated. The lineafithis method was investigated by using the cotraéions 25,
50, 75, 100, 125, 150% of both drugs. These coraions were prepared by diluting appropriate vauaf

working standard with mobile phase.
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System suitability
Standard solutions were prepared as per the tesiothand injected into the chromatographic sysfEhe system
suitability parameters like theoretical platespteon and asymmetric factor were evaluated.

Accuracy

The accuracy of the method was evaluated by stdnatddition method. A previously analyzed test sotuwvas
spiked with drug standard solutions at 50%, 100% &B0% concentration levels and percent recovery wa
determined.

Precision

The method precision of test method was done bfopeing assay on five replicate determination ofmpke
preparation at test concentration level (as pehatebf analysis) and the relative standard deviatibassay results
was obtained.

Specificity: Forced degradation studies

Forced degradation studies were performed on S MRT to prove the stability- indicating property the
method. The stress conditions employed for degm@auatudy of SIT and MET include light exposure,ahe
(105°C), acid hydrolysis (0.1 M HCI), base hydrady@.1M NaOH), water hydrolysis and oxidation (1%0,).
For light studies, the monitoring period was 10=asereas for heat, acid, base and water hydralysias 48 h.
Oxidation was carried out for 24 h. Peak purityha principal peak in the chromatogram of stressadples of SIT
and MET tablets was checked using PDA detector.

Robustness
Robustness of the method was demonstrated by datidiy changing the chromatographic conditions. fléwe rate
of the mobile phase was changed from rate (0.2 mléhset value i.e. 0.8 ml/min and 1.2 ml/min) aratiation of
temperature.

LOD and LOQ

Calibration curve was repeated five times and thadard deviation of the intercepts of regressigmagons was
calculated. The LOD and LOQ were calculated usingagion:

LOD=3.3*SD/S and LOQ =10*SD/S

Where; SD = standard deviation of intercepts
S = mean slope of calibration

RESULTS AND DISCUSSION

System suitability: Theoretical plates, Tailing factor and resolutiatvieen MET and SIT were determined for
each drug. The results were within acceptable dimnitd are summarized

Table 2 System suitability Parameters

Parameters MET SIT
Retention time (minutes+SD) 2.39+0.2| 4.6+ 0.2
Repeatability (% RSD) 0.18 0.08
Theoretical plates per meter| 4029 6366
Tailing facior 153 1.35
Resolution 11.32

Linearity
The calibration peak areas were found to be liaedrthe Correlation Coefficient obtained was 1Matformin and
0.999 for Sitagliptin.
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Figure 5 Linearity of Metformin
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Figure 6 Linearity of Sitagliptin
Table 3 Linearity parameters
Parameters MET SIT
Linearity range 50-150% 50-150%
Regression equations Y=12477x-400f3 y=21339x-7410
Slaope 1247 2133¢
Intercept 4007: 741(
Correlation coefficient(R) 1 0.999

Accuracy
The Mean percentage recovery of Met is 100.6 amdsSL00. Very good recoveries were made at eaclechd
concentration. Data is presented in table 4.

Table 4 Accuracy

0,
Concentration ofAmOEgtl ma}ddecTotaI amount found pg/ml % TJZ(/:;\I/eW Mean
i 0,
Spiked level %geT St MET SIT MET _ SIHMET S0
50 49.77 49.77 49.82 49.38 101 99
100 99.0 99.0 98.16 98.30 100 1000.6 10
150 148.5 1485 148.2 148.2 101 101

Precision

The precision of an analytical method gives infaiioraon the random error. It expresses agreememicea a
series of measurements obtained from multiple sagpbdf the same homogeneous sample under prescribed
conditions. The %RSD for Met is 0.21 and for SiDig9.

Table 5 Precision

0,
DRUG | Sample Weight(mg) Peak:’g)rea A’(:\fg)""y STD | %RSD
MET 708 12490616 98 020 021
SIT 70¢ 213263 99 0.2¢ | 0.2¢
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Robustness

In all the deliberate varied chromatographic cdondg (flow rate, column temperature and buffer pad) analytes

were adequately resolved.

Table 6 Robustness

Flow rate RT L Mean = SD

(mimin) | Met(min) | RT Sit(min) Met Sit

0.8mi/min 3.181 6.008

1.2 mi/min 1.922 3753 | 20012089 4.92+1.65
Temperature

Temp(25c) 2.40 4.663

Temo(339 T ea>— 2:39520.007| 4.65:0.014

Forced degradation studies

Table 7 Forced degradation data

Degradation conditions
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of MET

Peak purity
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Figure 7 Acid degradation Chromatogram of Metformin & Sitagliptin
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Figure 8 Base degradation Chromatogram of Metformm & Sitagliptin
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Figure 9 Peroxide degradation Chromatogram of Metbrmin & Sitagliptin
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Figure 10 Water degradation Chromatogram of Metfornmin & Sitagliptin
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Figure 11 Heat degradation Chromatogram of Metfomin & Sitagliptin
LOD & LOQ

The limit of detection was found to be 0.08ug/mi fdetformin and 0.07ug/ml for Sitagliptin. The litnof
quantification was found to be 2.6pg/ml for Metfanrand 2.3pug/ml for Sitagliptin.

CONCLUSION

A simple specific stability-indicating HPLC methddhs been developed for the quantification of SITd MET
simultaneously. This method has been validatedf@mad to be specific, precise, accurate, lineasust, and linear
for the detection and quantification of SIT and MBhis method exhibited an excellent performanceeims of
sensitivity and speed. The major advantage oftddlnique is that it is less time consuming and als-friendly
because of its low consumption of organic solvesdscompared to other analytical techniques. It shafp
simultaneous estimation of SIT and MET in pharmécals i.e., in combination drugs. This methodugable for
routine analysis and quality control of pharmacazals.
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