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ABSTRACT

Two simple, precise and economical UV spectrophetoenmethods have been developed for the simutane
estimation of Alogliptin benzoate and Metformin togthloride in bulk and pharmaceutical dosage foriiethod A

is simultaneous equation method (Vierodt's Methadjich is based on measurement of absorption ah@7and
232nm i.elna0f Alogliptin benzoate and Metformin hydrochloridspectively. Method B is Absorbance ratio (Q-
analysis method) which is based on measurementbsdrption at wavelength of 250nm and 277nm i.e. iso
absorptive point of Alogliptin benzoate and Metforrhydrochloride andi,,c0f Alogliptin benzoate respectively.
Linearity was observed in the concentration rande5e25ug/ml for Alogliptin benzoate and 1-2@/ml for
Metformin hydrochloride. The accuracy of methods wasessed by recovery studies and was found tathia
range of 98-102% for both Alogliptin benzoate anetfdrmin hydrochloride. The developed methods were
validated with respect to linearity, accuracy (reeoy), and precision. The results were validatedistically as per
ICH Q2 R1 guideline and were found to be satisfactbue to non-availability of product the condii@f mixture
was simulated by using Glucoph8sablets(Metformin hydrochloride 500mg) and APIA6gliptin benzoate was
added to it. The proposed methods were successfpfilied for the determination of Alogliptin ben#mand
Metformin hydrochloride in the mixture.

Keywords: Alogliptin, Metformin, Simultaneous estimation, Qadysis, UV spectrophotometry.

INTRODUCTION

Metformin hydrochloride: Metformin hydrochloride (MET) is chemically 1, lingethylbiguanide hydrochloride
and it belongs to biguanideclass of oral anti-di@deugs (Fig. 1). MET acts as anti-hyperglycenticl dowers the
blood glucose level by inhibiting hepatic glucoseduction, gluconeogenesis and increasing periplhitezation
of glucose [1]. Metformin hydrochloride is officigh I.P., U.S.P., and B.P.[2-4]. |.P. recommends agueous
titration method for raw materialand UV spectrogimétric method for tablets [2]. In literature agamumber of
methods for estimation of Metformin hydrochlorigiedrug products, either alone orin combination waither drugs
have been reported [5-10]. Large number of speedlmethod for estimation of Metformin hydrochleridnd its
combination with other drugs in plasma, serum amkelare also reported in literature [11-14].
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Fig. 1: Structure of Metformin hydrochloride

Alogliptin benzoate: Alogliptin benzoat (ALG) is a newantdiabetic drug. Takeda pharmaceutical (Ja
received FDA approval for three nevdrug formulations fortype 2 diabetes therapy in 2013 i.e. Nesi
(alogliptin), Oseni® (alogliptin and pioglitazonahd Kazano® (alogliptin and metformin H(15]. Alogliptin is
also approved for marketing in Europe as alonin combination with other antiabeticsdrugs [16]. Alogliptin is
new drug and not official in any pharmacopoAlogliptin benzoate is chemically €6-[(3R)-3-aminopiperidin-1-
yl]-3-methyl-2, 4-dioxol, 2, 3, «tetrahydropyrimidin-lyl} methyl) benzonitrile benzoate (F.2). Alogliptin
benzoate belongs to the class of dipeptidyl pepti-4 (DPP-4) inhibitorsa new class of ar-diabetic drugs which
act by increasing glucose depert insulin release[17]. Therapeutically DRFRnhibitors are used to treat type
diabetes alone or combination with other drugs ticrease the sensitivity of insulin at targe¢[18-21]. DPP-4
inhibitor actsby inhibiting the inactivation of enteroendocringietins such as glucag-like peptide-1 (GLP-1) and
glucosedependent insulinotropic (GIP) polypeptide. Theréased availability of incretins due to C-4 inhibitor
results in glucose dependent insirelease and better glycemic control.

CN
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Fig. 2: Structure o ogllptm benzoate

)1\

Literature survey indicates only one HPLC methoddggub B.M. etal. for estimation of logliptin in bulk drug as
well as pharmaceutical preparafi®?].There was no methodeported in literature for simultaneous estimatidi
Alogliptin benzoate and Metformin hydrochlori

The objective of present studyas to develop and validate the UV spectrophotometrethod for simultaneot
estimaton of Alogliptin benzoate and Meormin hydrochloride by igultaneous equation (Method A) a
Absorbance ratio (Method B)[23hethod. UV spectroscopy is simple, precise, accurate andaical techniqu
for estimation of drugs. UsingV spectroscopithe two drugs can be estimatgidhultaneously without any prit
separation.

MATERIALS AND METHODS

Instruments:

UV double beam spectrophotometer of Incarp InstntmBvt. Ltd. (Hyderabad) Sican 2301with specteaidwidth
of 1nm and wavelength accuracy of + 0.3 was used for analytical work along withatched quartz cell of leng
1cm. The analysis wasarried by using UV Solutions 2.2 software. All theeighing was carried out on the
Sartorius weighing balance (BSA2:-CW). Sonication of samples wascarried out bstrie sonicator.

Materials and reagents:

Alogliptin benzoatewas purchased from Swapnroop Drugs and Pharmaak, Aurangabad. Metformin
hydrochloride was supplied as gift sample by Shié@gasciencesThe analytical grade methanol was purchz

from Loba Chemie Pvt. Ltd. (IndiaGlucophas® tablets(Metformin hydrochloride 500mg) were purathgrom

local pharmacyThe distilled water we used for analytical work and rinsing of clean glasses
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Preparation of stock solution and selection of wavength for analysis:

Standard stock solutionsof Alogliptin benzoate &hetformin hydrochloride were prepared separatelyabging
50mgof drug to methanol taken in 50ml volumetrasis and then sonicated for five minutes and thenve was
made up with methanol. The resulting solutions aonimg/ml of the drug. The stock solutions of AeG6d MET
were further diluted with water to obtain the camcation of 20pug/ml. The resulting solutions wdren scanned in
UV spectrophotometer from 400 to 200nm. From thsultang spectrdn.x for ALG and MET were calculated
separately (Fig. 3, 4). The overlay spectra of Al MET was also recorded.From the overlay spdastra
absorptive point of ALG and MET was calculated (Fjy

Method A: Simultaneous equation method (Vierodt's Method)

If a sample contains two drugs with reasonablyidigar 1., €ach of which exhibits absorbance at ihg, of
other, then it is possible to determine the drugssimultaneous equation method (Vierodt's Methotijvo
equations are constructed based on the fact thatliborbance at a particulafyis sum ofindividual absorbance of
two components.
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Fig. 3: UV spectra of ALG
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Fig. 4: UV spectra of MET
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Fig.5: Overlay spectra of ALG and MET

The scanning spectra 280pg/ml solution of ALG and MET show clear peak aTnm and 232nm respectively
ALG and MET (Fig.3, 4). Th&,,of each drug was selected for analy

The stock solution of ALG and MET was then dilt with water to 5-25ug/ménd -10ug/ml respectively.The
absorbance of tise solutions was measured at nm and 232nm respectivelZalibration curves were plotted
verify the Beer’s law and the absorptivity val werecalculated at the respective wavelengths for blo¢hdrugs
Two simultaneous equations@iser below were formed usingbsorptivity values, A(1%, 1ci (Table 1).

A= axCy+ ayCy (1)
A=axCy+ ayCy (2)
Where

ax; =A(1%, 1cm) of ALG at 277nm334.05)
ay;:=A(1%, lcmpf MET at 277nm24.3)

ax =A(1%, 1lcmpf ALG at 232nm 497.65)
ay, = A(1%, 1cmpf MET at 277nm860.25)

C. and Gare the concentrations of ALand MET in gm/10@l respectively in sample solutioA;andA, arethe
absorbancesf mixture at 277nm and 2nm respectively. Solving equation 1 and,2a@d (,can be calculated as:

Ci=Azayi- Ajay,/ ax ay, — ax ay, 3
Cy= AL ax — Ay ax [ ax ay, —axay, (4)

Method B: Absorbance ratio method(Q-analysis method)

The absorbance ratio method is a modification efdimultaneous equation procedure. It depends epribperty
that for a substance, which obeys Beer’'s law atvallelength, the ratio of absorbance at any two Veaggths i<
constant value independent @dncentration or path lenge.g. two dilutions of the same substanive the same
absorbance ratio #A,. In the USP, this ratio is referred to as Q valuehim quantitative assay of two compone
in mixture by the absorbance ratio method, absa is measured at two wavelengths, one being\.x of one of
the components\2) and the other being a wavelth of equal absorptivity of the two componerit$)( i.e., an is-
absorptive pointA series of standard solutions of ALG and METilie oncentration range of-25ug/ml and 1-
10ug/ml respectively were prepared in water and the absogbaf thse solutios wer¢ measured at 250nm (iso-
absorptive point) and 277ni(,0f ALG) (Fig. 3). Calibratiogurves were plotted to verify the Beer’s law and
absorptivity values calculated at the respectivealengths for both the drugs. The absorptivity ealare reporte
in Table 1.
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The concentration of two drugs in mixture was clatad by using the following equations:

C= (QrQ / Q-Q) x (A axl) (5)
Cy = (Qm_Qx/ Q/_Qx) X Aq / ayl) (6)
Where,

ax = A (1%, 1cm) of ALG at 250nm (164.9)
ay;= A (1%, 1cm) of MET at 250nm (169.2)
ax% = A (1%, 1cm) of ALG at 277nm (337.9)
ay, = A (1%, 1cm) of MET at 277nm (24.3)

A; and A are the absorbances of mixture at 250nm and 27Zpand Gare the concentrations of ALG and MET
in gm/100 ml respectively in sample solution

Qm= Az / A,Qc=ax2 / axl and & ay2 /ayl

Assay of tablets by method A and B:

Fixed dose combination of Alogliptin and Metformim approved for marketing in USA (Kazdh@ablets) and
Europe (Vipdomét tablets). Kazarfdo Tablets contains Alogliptin/Metformin hydrochlogdin the ratio of
12.5/500mg or 12.5/1000mg and Vipdofhéablets contain Alogliptin/Metformin hydrochloride the ratio of
12.5/850mg. Due to non-availability of product stard addition of Alogliptin benzoate API to Metfanrtablets
(Glucophas8500 mg) was used to simulate the condition of mixti20 GlucophaSeablets were weighed and
triturated in a mortar pestle and powder equivaten50mg of Metformin hydrochloride was taken. Tust
powder100mg of Alogliptin benzoate was added, ter@ncentration of MET/ALG in ratio of 1:2. Siniceactual
product mixture contains 1.7mg ALG and 50 mg of METe quantity of ALG is quite less and linearignge (5-
25ug/ml) is high as compared to MET (1-10 pg/mlip. &cess of 98.3 mg of ALG is added to bring the
concentration in the linearity range. The mixtiwadded to 50ml of volumetric flask containing 30ndthanol and
sonicated for 10 minutes. Final volume was madeoupOml with methanol and filtered through whatnfater
paper (No. 41). 5ml of resulting solution was diltditwith water to 50ml. 1ml of the resulting solutiwas again
diluted with water to 10ml and absorbance was take2¥ 7nm and 232 nm for method A and at 277 nm2&8thm
for method B. The amount of ALG and MET was caltedaby equation 3, 4 for method A and equation f9r6
method B.

Method validation[24]:
The UV spectrophotometric method was validated exsI@H guidelines for method validation. The penfi@ance
parameterslike lineariy, precision and accuarcyevesaluated.

Linearity:

Linearity was studied by diluting standard stockuton of ALG to 5-25ug/mland MET 1-10ug/ml conceattons
(n=3). Calibration curves with concentration verabsorbance were plotted at their respective wagéhs and the
obtained data was subjected to regression analgsig the least square method. The standard ctoved G and
MET are shown in Fig. 6, 7 respectively and dafarésented in Table 2.

Precision:
Repeatability: A mixture containing 10pg/ml eachAdfG and MET was prepared and analyzed both by ateth
and B (n=6). The data is represented in Table 3.
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Fig. 6: Standard curve of ALG at 277 nm

Standard curve of MET at 232nm
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Fig. 7: Standard curve of MET at 232 nm

Intermediate precision: intermediate precision tigdied in terms of intraday and inter-day precisidiree
concentrations of ALG and MET was selected in atanéxand analyzed by method A and B (n=3). Folaufy,
the analysis was carried out at different intenaisthe same day and for inter day, the analysis eearied on
different days. Table 4 and 5 give the resultsrfraday and inter-day studies respectively.

Accuracy:
To check the accuracy of the developed methodstarstudy interference of formulation additives, lgtieal
recovery experiments were carried out by usingdetethaddition method. Reference standard solutiaach drug
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was added to tablet samples at three differenterdnations level (50,100 and 150%). At each lesaimples were
prepared in triplicate and the mean percentagevezims and % RSD value were calculated. Table @vshbe
result for accuracy of the method.

Table 1: Absoptivity values (A1%,1cm) of Alogliptinbenzoate (ALG) and Metformin hydrochloride (MET) for method A and B

Conc. Method A Method B
(ug/ml) ALG MET ALG MET
277 nm | 232 nm| 277 nm| 232nm 277 nm_ 250 nm 277 nm 02Hn
1 - - 50.00 856.67 - - 50.0 170.
2 - - 45.00 895.00 - - 45.0 185.(
4 - - 16.67 851.67 - - 16.7 165.(
5 338.00 502.00 - - 346.0 178.( - -
6 - - 15.56 860.00 - - 15.6 166.7
8 - - 9.58 844.17 - - 9.6 166.3
10 333.33| 496.00 9.00 854.0D 338.0 1660 9.0 168.0
15 331.56 | 494.22 - - 332.0 160.7 - -
20 333.50 | 498.83 - - 336.5 159.1 - -
25 333.87 | 497.20 - - 337.2 160.8 - -
Mean 334.05| 497.65 24.3(Q 860.25 337(9 164.9 24.3 9.214

Table 2 : Regression analysis of calibration cues and summary of validation parameter for methodh and B

Sr. No Parameter Drug Method A Method B
T 277 nm [ 232nm| 277 nm 250 nnf
, - ALG 5-25
1. Beer’s law limit (ng/ml) MET 110
2 Molar absorptivity ALG 15416 22967 15594 7610
) (L mol* cm®) MET 4024 14248 4024 2802
3 Sandell's Sensitivity ALG 0.030 0.020 0.030 0.060]
) (ug/cnt/0.001) MET 0.041 0.011 0.041 0.059
4 Intercept ALG | 0.0008 | 0.0001| 0.002§ 0.0098
MET | 0.0064 | 0.0044| 0.0064 0.0028
5 Slope ALG | 0.0333 | 0.0497| 0.033§ 0.015p
MET | 0.0003 | 0.0847| 0.0003 0.016[1
. . ALG 1 0.9999 | 0.9998| 0.9994
6. Correlation cofficient

MET | 0.2888 | 0.9998| 0.2884 0.9991

Table 3.Repeatabilty study data for mixture of ALGand MET (n=6)

Drug | Conc. Taken Method A Method B

) % Found %RSD % Found %RSD
ALG 10 99.12 + 0.88 0.88 98.83+ 0.76 0.77
MET 10 99.45 + 0.69 0.69 99.40+ 1.14 1.1%

Table 4: Intraday precision data for mixture of ALG and MET. (n=3)

Drug | Conc. Taken Method A Method B
) % Found %RSD % Found %RSD
8 101.46 + 0.38] 0.38 100.46 + 0.9 0.59
ALG 12 101.53 + 0.42 0.41 100.28 +0.38 0.37
20 101.23 +0.28 0.28 100.27 £0.24 0.24
4 101.33 +.52 0.51 100.17+ 1.70 1.7
MET 6 100.39 + 1.21 1.20 100.67+ 1.32 1.31
10 99.50 + 0.62 0.63 99.07+ 0.8% 0.86

Table 5: Interday precision data for mixture of ALG and MET. (n=3)

Drug | Conc. Taken Method A Method B
) % Found %RSD % Found %RSD
8 101.29+0.59 0.58 100.75+ 0.75 0.74
ALG 12 101.44+ 0.55 0.55 100.00+ 0.38 0.38
20 101.03+ 0.49 0.48 100.07+0.34 0.34
4 101.58+ 0.14] 0.14 100.17+ 1.01 1.01
MET 6 100.22+ 0.92 0.92 101.17+0.50 0.49
10 99.73+£ 0.31 0.31 100.87+ 1.02 1.01
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Table 6: Recovery study data for ALGand MET by mettod A and B (n=3)

Drug | Pre-analyzed conc.| Drug adde Method A Method B
) % Recovery | % RSD | % Recovery | % RSD
- - 0.38 - 0.50
ALG 8 4 101.25+ 0.87 0.86 100.08 £ 1.76 1.75
8 101.21+ 0.59 0.58 100.08 + 0.56 0.56
12 100.33+ 0.66 0.66 99.89 + 0.4p 0.46
- - 0.51 - 1.13
MET 4 2 100.83+ 0.58 0.57 101.17 £1.04 1.03
4 100.50+ 1.15 1.14 99.91+1.19 1.19
6 100.28+ 0.42 0.42 99.06 + 0.68 0.64
Table 7: Assay of formulation (n=6)
Method A Method B
Drug

% Assay % RSD % Assay % RSD
ALG | 100.77+0.58 0.57 100.08+ 0.30 0.30
MET | 98.63+0.37 0.37 100.45+ 1.24 1.24

RESULTS AND DISCUSSION

The methods discussed in the present work provimgenient, precise and accurateway for simultapemalysis
of Alogliptin benzoate and Metformin hydrochloridie its bulk and pharmaceutical dosage form. Absocka
maxima of ALG at 277nm and MET at 232nm were selédor the analysis. Regression analysis showstiiitye
over the concentration range of 548%ml for ALG and 1-1Qg/ml for MET with respective correlation coeffictsn
of 1 and 0.9998 respectively. The % RSD for ref@litya (n=6), intraday and interday (n=3) precisiaas found to
be less than 2% indicating the precision of methoduracy of proposed methods was ascertained veeg

studies and the results are expressed as % rec@&gagcovery for ALG and METwas found within thenge of 98

% and 102%. Values of standard deviation and amefft of variation was satisfactorily low indicagithe accuracy
of both the methods.Due to non-availability of canabion product the Glucophase tablets with stashdaldition of

Alogliptin benzoate is used to simulate the cooditdf actual product. The assay for MET were fotmbe 98.63+
0.37 and 100.45+ 1.24 for method A and B respelgtivEhe assays for ALG were found to be 100.7780akd

100.08+ 0.30 for method A and B respectively. Th&®S8D value for both ALG and MET was found to besldsan

2%.In this study the simultaneous estimation ofgiifitin benzoate and Metformin hydrochloride wasriea out

by simultaneous equation and absorbance ratio migtbatisfactorily.

CONCLUSION

Based on the results obtained, it is found thatdbeeloped UV-spectrophotometric technique is gsitaple,
accurate, precise, reproducible, sensitive and aoaral. They can become effective analytical taml foutine
quality control of Alogliptin benzoate and Metformhydrochloridein bulk drug combination and its dined
pharmaceutical dosage form without any prior sdfmaraf components.
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