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ABSTRACT

A simple, precise, accurate, cost effective andogycible spectrophotometric method has been dpeeldor
simultaneous estimation of Vildagliptin (VIDA) antktformin (MET) in combined tablet dosage form. Tiethod
employs measurement of absorbance at the wavelafigttaximum absorptions of VIDA and MET using 0.1 N
NaOH as a solvent. The calibration curve was lingarconcentration range of 30-70 pg/ml for VIDA hwit
correlation coefficient of 0.999 and 5-25 pug/ml MET with correlation coefficient of 0.999. Accuyaaf proposed
method was confirmed by performing accuracy studieih showed the accepted results. Precision opgsed
method was confirmed by performing intraday anérimtay precision. All the results were well witliaceptance
criteria which indicates the method has excelleap® for simultaneous estimation of VIDA and ME€Tambined
dosage form.
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INTRODUCTION

Vildagliptin (VIDA) chemically ((s)-1-{2-(3-Hydroxgdamantanlylamino) acetyl] pyrrolidine-2-carbotetril-[(3-
hydroxyadamant-1ylamino)-acetyl}-pyrrolidine-2(syrbonitrile) belongs to class of medicines called ‘lIslet
enhancers’. Metformin (MET) chemically 1, 1-dimsthiguanide hydrochloride, belongs to the ‘Biguaniclass. It
is an oral anti hyperglycaemic agent. VIDA inhibite inactivation of GLP-1[1-24nd GIP by DPP-4, allowing
GLP-1 and GIP to potentiate the secretion of imsuiithe beta cells and suppress glucagons relgate islets of
langerhans in the pancreas. VIDA has been showadace hyper glycaemia in type 2 diabetes mellitdisThe
drug is still not approved for use in the US, itsnapproved in Feb 2008 by European Medicines Agémicyse
within the EU [3] and is listed on the AustraliaB® with certain restrictions [4]. MET is the fidste drug of
choice for the treatment of type 2 diabetes, irtipaar, in overweight and obese people and thoile mormal
kidney function. It is used in the treatment of ymyistic ovary syndrome and has been investigatedotioer
diseases where insulin resistance may be an impdeetor. MET works by suppressing glucose proidacby the
liver.

The present work describes the development andatadin of a new simultaneous spectrophotometrichotefor
estimation of VIDA and MET in bulk and in tablets.
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MATERIALSAND METHODS

Instrumentation
A double beam spectrophotometer (Shimadzu UV-VIS0),7weighing balance (Afcoset FX-300), Sonicator
(Ultrapure) were used for experimentation.

Chemicals and Reagents

Reference standard of VIDA and MET gifted by FoduHealth Care Pvt. Ltd, Vadodara (Guijrat), Indial an
Novartis Pharmacutical Pvt. Ltd., Hyderabad, (AIRdia respectively and they were used as suchowitfurther
purification. All the chemicals and reagents wefrdRB grade.

Determination of Ama Of VIDA and MET
Solutions of VIDA and MET were prepared from staedkution and scanned in range 400-200 nm.

Preparation of Standard Stock Solution
10 mg of VIDA was weighed accurately and dissolued0 ml of 0.1N NaOH to obtain stock solution df0D
pg/ml. Similarly 1000 pg/ml of MET was prepared.

Preparation of Calibration Curve

From stock solution of VIDA 30 - 70pg/ml and frortosk solution of MET 5 - 25ug/ml concentrations wer
prepared. Each drug solution of VIDA and MET weoarmed three times. Mean peak absorbance wasdlotte
against the concentration to construct calibratiorve. The regression equation was established.

Analysis of Tablet Formulation

20 tablets were weighed and ground to a fine powBallet powder equivalent to 100 mg of MET wasghed
and transferred to a 100 ml volumetric flask anture was made with diluents to obtain concentratbi 000
pa/ml. Resultant solution was filtered through Whain filter paper No.1. Suitable aliquots from siodution were
taken and it was diluted with diluents to obtaimpée solution of 50pg/ml. Absorbance of the sangoleition was
measured at 233 nm and 216 nm. The concentratiadrugfs in the sample solution was determined bpgusi
Vierodt's formula. The contents were calculateagishe following equations,

Cx =(Azay1- Ajay,)/ (axp ay; - ax; ays)
Cy=(Araxy- Azaxy) / (axp ay; - ax; ay»)

Where G and G are the concentrations of VIDA and MET respeciivak,; and ax are the absorptivity values of
VIDA and MET at 233 nm and at 216 nm respectivaly,and ay, are the absorptivity values of VIDA at 233 nm
and at 216 nm respectively.; Aand A are the absorbances of the diluted sample at 283amd at 216 nm
respectively. The result of analysis of tabletgixen in Table No. 1

Table1: Assay of VIDA and MET in Tablet Formulation

MET VIDA

Brand Name | Label Claim (mg) | % Purity | Label Claim (mg) | % Purity*
Galvumet 500 100.1 50 99.8

*Denotes average of five determinations

VALIDATION [5-10]
The method was validated according to ICH Q2B dinide (ICH 1996) for validation of analytical pratees in
order to determine the linearity, accuracy, precisif the analyte.

Table 2: Optical Parameter of VIDA and MET

Sr. No. Parameters VIDA MET

1. A ma 233.0 nm 216.0 nm

2. Beer's law limit 30-70 pg/ml 5-25 pg/ml
3. Regression Equation Y =0.011x - 0.029 Y =0.0800x088
4. Slope 0.011 0.080

5, Corel. Coeff. (7 0.990 0.990

6. Molar Absorptivity (L mol* cm™) 0.0462 X 10 1.334 x 10

7. Sandell’s Sensitivity pg/ml 0.00358 x10 0.440 x 1d
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Linearity

The linearity of an analytical procedure is itslipito obtain test results which are directly poojional to the
concentration of analyte in the sample [1Bpr linearity studies, five different concentrasonf VIDA (30 -
70ug/ml) and MET (5 - 2pg/ml) were prepared. Calibration curves were ptb@&ed regression equations were
constructed. The optical parameters are discuss€dhle No. 2.

Accuracy

The accuracy of an analytical method is the closeétest results obtained by the method to thevalue [11]. In
order to ensure reliability of proposed method,uaacy was carried out [12] and confirmed by recpstudies as
per ICH norms [13] at three different concentratievels 80%, 100% and 120% by replicate analysésehio a pre
analyzed sample solution, standard drug solutioasevadded and then percentage of drug content aleglated
[14] (standard addition method). Results are disedsn Table No. 3.

Table 3: Results of Recovery Studies

Standard

Level of Recovery (%) | Drug | % Recovery Deviation* % RSD*
80 VIDA 99.96 0.450 0.451

MET 99.37 0.625 0.628

100 VIDA 100.3 0.624 0.622

MET 100.0 1.000 1.000

120 VIDA 99.88 0.196 0.196

MET 99.97 0.455 0.455

*Denotes average of three determinations

Precision

The precision of an analytical procedure expretisegloseness of agreement (degree of scattergbate series of
measurements obtained from multiple sampling ofsta®me homogeneous sample under the prescribedtioosdi
[11]. The precision of the method was evaluatedhmcking repeatability, inter day, intra day vadatstudies.

Repeatability

To check the degree of repeatability of the metisodable statistical evaluation was carried o[ Repeatability
was performed for six times with tablet formulatifi¥]. The Standard Deviation was calculated arglilte of
statistical evaluation are shown in Table No. 4.

Table 4: Repeatability Data of Tablet Formulation

Label claim | Amount found | Label claim

0,
Drug | ="\ tab Mgltab %) SD. | % RSD
VIDA 50 49.50 99.00 | 0.0y _ 0.001
MET 500 499.99 99.72 | 0.77f _ 0.194

I ntermediate Precision

The inter day and intra day precisions were deteethiby assay of the sample solution on the sameaddyon
different day at different time intervals respeetiv[16]. In intra day studies, working solution standard and
sample were analysed within same day and percemtdafive standard deviation (%RSD) were calculdfies].
The % RSD values were found to be 0.49 and 0.8VIIBA and MET respectively for intraday precisidror Inter
day precision it was 1.155 and 0.373 respectively.

RESULTSAND DISCUSSION

The present work describes the, simultaneous emuathethod (Vierordt's method) for the simultaneous
spectroscopic estimation of VIDA and MET in tabiletsage form. Linearity range for VIDA and MET w&& 720
pg/mL and 5-251g/mL at respective selected wavelengths. The aweffi of correlation for VIDA at 233 nm and
for MET at 216 nm was 0.990 and 0.990 respectiviegrcentage estimation of VIDA and MET from talilesage
form by this method is 100.10 and 99.80 with stadddeviation < 2. The validity and reliability ofrgposed
methods were assessed by recovery studies. Saagaeery for both the methods is in good agreeméttht their
respective label claims, which suggest non interfee of formulation additives in estimation (TaB)e Precision
was determined by studying the repeatability atermediate precision. Repeatability result indisatee precision
under the same operating conditions over a shtatval of time. The standard deviation, coefficiehtorrelation,
slope and molar absorptivity were calculated fobDXland MET. Intermediate precision study expressihin
laboratory variation in different days. In bothrantind inter day precision study for both the méshh RSD are not
more than 2.0% which indicates good repeatahilityf intermediate precision.
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CONCLUSION

The Vierordt's method permits simple, rapid ancedirdetermination of VIDA and MET in commerciallyadlable
tablet dosage form without previous separation. fseilts of analysis of two drugs from tablet fotation using
method was found close to 100%, Standard deviawas satisfactorily low indicating accuracy and oslucibility
of the method. Recovery studies were satisfactdrighivshowed that there is no interference of ercipi
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