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ABSTRACT

A new, simple, precise, accurate and selective pafformance thin-layer chromatographic (HPTLC) hust has
been developed and validated for the simultaneatisnation of Metformin hydrochloride (MET) and Alipgin

benzoate (ALG) in a tablet dosage form. Chromatphi@separation was carried out on Merck HPTLC aliom

sheets of silica gel 60F254 using Acetonitrile;: Z¥%monium acetate in Methanol (4.5:5.5 v/v) as neophase
followed by densitometry analysis at 253 nm. Thiabiity of the method was assessed by evaluatiolinearity
(100-2500 ng/spot for Metformin hydrochloride adivas for Alogliptin benzoate). The accuracy oftheels was
assessed by recovery studies and was found to thénwange of 98-102% for both Alogliptin benzoated

Metformin hydrochloride. The developed method vedislated with respect to linearity, accuracy (reeoy), and
precision. The results were validated statistically per ICH Q2 R1 guidelines and were found to disfactory.
Due to non-availability of product, the simulatieras done by using Glycomet® tablets (Metformin aghdloride
250mg) and API of Alogliptin benzoate. The proposedhod was successfully applied for the deterntinabf
Alogliptin benzoate and Metformin hydrochloridetlie mixture.

Keywords: Metformin hydrochloride, Alogliptin benzoate, HET, simultaneous determination, validation.

INTRODUCTION

Metformin hydrochloride:

Metformin hydrochloride (MET) is chemically 1,1-rdéthyl biguanide hydrochloride and it belongs tguiinide
class of oral anti-diabetic drugs (Fig. 1). METsaat anti-hyperglycaemic and lowers the blood gledevel by
inhibiting hepatic glucose production, gluconeogéseand increasing peripheral utilization of glueofl].
Metformin hydrochloride is official in I.P., U.S,Rand B.P. [2-4]. |.P. recommends non aqueougititranethod for
raw material and UV spectrophotometric method faloléts [2]. In literature a large number of methdds
estimation of Metformin hydrochloride in drug prads, either alone or in combination with other dringve been
reported [5-11]. Large number of specialized meshddr estimation of Metformin hydrochloride and its
combinations with other drugs in plasma, serumuime are also reported in literature [11-14]
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Fig. 1: Structure of Metformin hydrochloride

Alogliptin benzoate:
Alogliptin benzoate (ALG) is a new anti-diabeticudr It is chemically 2-({6-[(3R)-3-aminopiperidinil]-3-
methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-1-ylpthyl) benzonitrile benzoate (Fig.2).

Alogliptin benzoate belongs to the class of Difpptpeptidase-4 (DPP-4) inhibitors, a new classuwofi-diabetic
drugs which act by increasing glucose dependentimselease[16]. Therapeutically DPP-4 inhibitarg used to
treat type 2 diabetes alone or combination witkeotirugs which increase the sensitivity of insalitarget site [17-
20]. DPP-4 inhibitors act by inhibiting the ina@tion of enteroendocrine incretins such as glucdigenpeptide-1
(GLP-1) and glucose-dependent insulinotropic (GpBlypeptide. The increased availability of incrstidue to
DPP-4 inhibitor results in glucose dependent imstdlease and better glycemic control. Alogliptenboate is a
new DPP-4 inhibitor quite effective alone or in dmmation with other anti-diabetic drugs. Takedarpheceuticals
(Japan) received FDA approval for three new typdiabetes therapy in 2013 i.e. Nesina® (Aloglipti®seni®
(Alogliptin and pioglitazone) and Kazano®(Alogliptand Metformin HCL) [21]. Alogliptin is also appred for
marketing in Europe as alone or combination witheotanti-diabetics drugs. Alogliptin is new druglarot official
in any pharmacopoeia. Literature survey does neealeany HPTLC method for simultaneous estimatién o
Alogliptin benzoate and Metformin hydrochloridelalk drug as well as pharmaceutical preparatio?] [2

The objective of present study was to develop aamitdate the HPTLC method for simultaneous estinmatid
Alogliptin benzoate and Metformin hydrochloride. eTkheveloped method is new, simple, precise, aewaat
selective for simultaneous determination of botigdrin their tablet dosage form as per InternatiQuaference on
Harmonisation (ICH) guidelines. [23]

O CN

7N N - HO,C

NH,

Fig. 2: Structure of Alogliptin benzoate
MATERIALS AND METHODS

3.1 Material and reagents

Metformin hydrochloride was kindly supplied by AidBrugs Ltd, Gujarat, India as a gift sample witartificate of
analysis (COA) indicating its authenticity. Alodiip benzoate was purchased from Swapnroop Drugs and
Pharmaceuticals, Aurangabad, Maharashtra, Indih ®#rtificate of analysis (COA) indicating its aetticity
Acetonitrile, Ammonium acetate and methanol werduss solvents to prepare the mobile phase.

All reagents used were of analytical reagent g{diirck India Ltd. and Loba Chemie Pvt. Ltd.). Thblé samples
of Glycomet® 250mg were obtained from local market.
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3.2 Instrumentation and chromatographic conditions

The HPTLC system (CAMAG, Switzerland) consisted_ofomat V auto sprayer connected to a nitrogenncdr,

a twin trough chamber (20 x 10cm), a derivatizatgtramber, and a plate heater. Pre-coated silics6@ek,
HPTLC plates (20 x 10 cm, layer thickness 0.2 mmMErck KGaA, Darmstadt, Germany) was used asostaty
phase. HPTLC plates were pre-washed twice with 10ofmmethanol and activated at.80for 5 min, prior to
sample application. The standard and formulationpdas of MET and ALG in mixture were spotted ore-ppated
HPTLC plates in the form of narrow bandseaidths 6 mm. Samples were applied under contindoyisg
stream of nitrogen gas and application positioveye at least 8 mm from the sides and 10 mm fiwarbbttom of
the plates at constant application rate of 150.1Lik& mobile phase consists of Acetonitrile: 1% amium acetate
in Methanol (4.5:5.5 v/v). Linear ascending depetent was carried out in twin trough chamber (2@>xm). The
optimized chamber saturation time for mobile phaas 30min, at 2& + 2; the length of chromatogram run was
7cm and HPTLC plates were air dried. Densitometdanning was performed on CAMAG TLC scanner Il in
absorbance mode and operated by winCATS versibd.1The source of radiation utilized was deutariamp.
The spots were analysed at a wavelength of 253Thmslit dimensions used in the analysis were ltpldngth and
width of 5 mm and 0.45mm, respectively, with a stag rate of 20mm/s. Evaluation was performed usimgar
regression analysis via peak areas.

3.3 Preparation of standard solutions and calibrathn curves

An accurately weighed quantity of Alogliptin benf#&25mg) was transferred to 25ml volumetric fladissolved
and diluted up to the mark with methanol to giv@@®dg/ml. Similarly an accurately weighed quantityvietformin
hydrochloride (25mg) was transferred to 25ml voltnodlask, dissolved and diluted up to the markhwinethanol
to give 1000ug/ml. Both the solutions were mixedether in ratio of 1:1. Calibration was done bylgmng
mixture of standard solutions ranging from 0.2—45.0using 10@L Hamilton syringe with the help of Linomat V
autosprayer on HPTLC plate that gave concentratfar00-2500 ng/spot for both MET and ALG . The ptatvere
developed and analysed at 253nm by TLC Scanneix3lifferent sets of calibration curves were preggin the
same way. The area report thus obtained was retaadd plot of concentration verses area under cuas
prepared. The Equation of the standard curve, segre coefficient, correlation coefficient, slopedaintercept
were reported.

3.4. Assay of tablets:

Fixed dose combination of alogliptin and metfornnapproved for marketing in USA (Kazdhtablets) and
Europe (Vipdomét tablets). Kazard tablets contain alogliptin/metformin hydrochloridie the ratio of either
12.5:500mg or 12.5:1000mg and Vipdofheablets contain alogliptin/metformin hydrochloride the ratio of
12.5:850mg. Due to non-availability of product,nstard addition of Alogliptin benzoate API to Metfoin tablets
(Glycomef250mg) was used to simulate the condition of mitufwenty Glycomét tablets were weighed and
triturated in a mortar pestle and 170mg of Alogfippenzoate was added to the mixture. Then, powdgrture
equivalent to 10mg of Alogliptin benzoate contag204.11mg of Metformin hydrochloride was takenotder to
keep concentration of Metformin hydrochloride /Aliptjin benzoate in ratio of 1:1 and to bring theacentration in
the linearity range 280mg of alogliptin benzoatesvealded. The mixture was added to 10ml volumetaskf
containing 5ml methanol and sonicated for 10 miswténal volume was made up to 10ml with methamal a
filtered through whatman filter paper (No. 41). 1aflthis solution was diluted with water to 10mpllof the
resulting solution was applied in replicates of 6 the HPTLC plate. The plate was developed andnechiat
253nm using TLC Scanner 3.

3.5. Analytical Method validation
The developed method was validated as per ICH QRIAQRB guidelines and different parameters evatbaiere
linearity, precision, accuracy, specificity, quéiottion limits and robustness.

Tablel. Regression analysis data for both MET and XG (n=6)

Parameter Metformin hydrochloride |Alogliptin benzoats
Linearity range(ng/bang) 100-2500 100-2500
Regression coefficienfjf 0.991 0.998
Correlation coefficient (| 0.995 0.999

Slope 2.921 3.534
Intercept 396.6 54.04
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a. Linearity: Linear regression data from the calibration platgealed good linear relationships between arela an
concentration over the range of 100-2500 ng/spoMBT and ALG. The standard curves for ALG and M&®
shown in Fig3 and Fig 4 respectively and data ®hiMET and ALG is presented in Table 1.

STANDARD CURVE OF ALOGLIPTIN y=3.534x+54.04

R?=0.998
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Fig 3. Standard Curve of Alogliptin benzoate

STANDARD CURVE OF METFORMIN HYDROCHLORIDE

y = 2.921x + 396.6
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Fig 3. Standard Curve of Metformin hydrochloride

b. Accuracy:
Accuracy of the method was determined by repli¢ate3) analysis, carried out using three solutiorepared by
standard addition of pure API at three differemaantration levels 80%, 100% & 120%. Accuracy walsudated

by comparing the difference between the spikedevélbieoretical value) and that actual found vaResults are
presented in the term of % recovery of the API.
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Table 2. Recovery study data for ALG and MET (n=3)

PRE CONC. AMOUNT
CONC. %RECOVERY 0
DRUG ANALYSED ADDED(ng) FOUND RECOVERED( (MEAN2SD) HRSD
(ng) (ng) ng)
- 499.50 - - 0.43
250 752.40 252.90 101.16+0.54 0.54
ALG 500 500 997.08 497.58 99.52+0.62 0.62
750 1251.65 752.14 100.29+0.76 0.75
- 500.66 - - 0.30
250 753.76 253.09 101.23+1.87 1.85
MET 500 500 1002.57 501.90 100.38+0.25 0.25
750 1256.13 755.46 100.73+0.52 0.52
c. Precision:

Precision of the method was ascertained he terms of repeatability, intraday and indgrgrecision.
Repeatability was determined by applying 1ul ohdtd solution containing 1000ng/band ALG and MEBETSIX
replicates and respective areas were calculatadinfa-day and inter-day variation, three concatitns of AlG
and MET 500, 1000 and 2000ng were selected froeality range. Intraday analysis was carried on sdayein
three replicates. Interday analysis was carriethoze different days in three replicates. The retsy® peak areas
for a set of drug solutions were calculated. Resaiie expressed in the term of % RSD. Table 3, shobvs the
precision data for the method.

Table 3. Repeatability data for ALG and MET (n=6)

CONC. FOUND | % AMOUNT FOUND

DRUG | CONC. TAKEN (ng) (MEAN=SD) %RSD

ALG 1000 962.87 96.28+1.07 1.11

MET 1000 981.37 98.13+1.11 1.13

Table 4. Interday precision data for ALG and MET (n=3)
CONC. FOUND | % AMOUNT FOUND
DRUG CONC. TAKEN (ng) (MEAN:SD) %RSD

250 248.43 99.37+1.41 1.42
ALOGLIPTIN BENZOATE 500 496.65 99.33+£0.52 0.52
1000 1008.4 100.84+0.16 0.16)
250 248.03 99.21+0.38 0.38
METFORMIN HYDROCHLORIDE 500 504.27 100.85+1.009 1.00
1000 1004.24 100.42+0.5073 0.50

Table 5. Intraday precision data for ALG and MET (n=3)

CONC.
FOUND | % AMOUNT FOUND
DRUG | CONC. TAKEN (ng) (MEAN%SD) %RSD
250 252.72 101.08%0.4976 0.49
500 497.85 99.57+1.105 1.11
ALG 1000 1007.12 100.71+0.6823 0.67
250 247.85 99.14%1.227 1.23
500 497.47 99.49+0.3803 0.38
MET 1000 1006.60 100.66+1.031 1.02

d. Specificity:

The specificity of the proposed HPTLC methags determined by complete separation of peéketh
tablet and API. The spots of MET and ALG in the ptarwere confirmed by seeing the &d spectra of the
standard spots. Fig 5 and Fig 6 shows the spetstandard and sample respectively. The peak pafilLG and
MET was assessed by comparing their respectiverspaicpeak start, apex and peak end positioniseo$pot i.e. r

(s,m)=1and r(m,e)=1for ALG andr (s, M} and r (m, e) = 1 for MET. The method was thexefmnsidered
to be specific.
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Fig 5. The spectra of Metformin and Alogliptin in bulk at 253nm
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Fig 6. The spectra of Metformin and Alogliptin in Tablet dosage form at 253nm

e.Robustness:

To evaluate the robustness of the method, the diagraphic conditions were deliberately alterede.Th
chromatographic conditions selected were: diffegeirc saturation time (30£5min), change in the melghase
composition (Acetonitrile: 1% ammonium acetate iethanol:: 5:5) . During robustness testing, eaciditibn was
varied separately, all other conditions being hetedistant at the optimized values. No significanarge was
observed in the peak area andvBlues. The results indicate that the methodbsisband is capable of generating
the data of acceptable quality.

f. Detection limit and Quantitation Limit :

A limit of detection (LOD) and a limit of quantificion (LOQ) were established based on the calitmatiurve
parameters, according to the formula:

LOD = 3.30/s

LOQ = 100c/s
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Where, &’ is the standard deviation of 'y’ intercept of regsion line and ‘s’ is the slope of the calibrateurve.

g. Assay of the tablets:

Table 6. Assay of formulation (n=6)

Drug | %Assay %RSD
ALG 91.88+1.36| 1.48
MET [99.92+0.66 0.67

RESULTS AND DISCUSSION

The method discussed in the present work providesgenient, precise and accurate way for simuttasenalysis

of Alogliptin benzoate and Metformin hydrochloride its bulk and pharmaceutical dosage form. The TLC
procedure was optimized for simultaneous deternaunadf MET and ALG. The mobile phase Acetonitrile%
ammonium acetate in Methanol (4.5:5.5 v/v) resutiedd resolution, sharp and symmetrical peaks &.B4 for
MET and 0.34 for ALG. It was observed that pre- lmag of TLC plates with methanol (followed by drgimnd
activation) and pre-saturation of TLC chamber withbile phase for 30 min (optimum chamber saturatioe)
ensured good reproducibility and peak shape of botiys. The developed method was validated withetsto
linearity, accuracy (recovery), and precision, LAMQ, robustness and specificity. Regression aislysows
linearity over the concentration range of 100-25fBand for ALG as well as MET, with respective eggion
coefficients of 0.998 and 0.991 respectively. TheR®D for repeatability (n=6), intraday and interd@=3)
precision was found to be less than 2% indicatimg precision of method. Accuracy of proposed metivad
ascertained by recovery studies and the resultexgmessed as % recovery. Percentage recoveryliGrakhd MET
was found within the range of 98% and 102%. Valoestandard deviation and % RSD were satisfactdoly,
indicating the accuracy of the method. The LOD galdor MET and ALG were found to be 1.26ng/band and
0.91ng/band respectively. The LOQ values for MEO &ALG were found to be 3.82ng/band and 3.03ng/band
respectively. Due to non-availability of combinatiproduct the Glycom@ttablets (250mg) with standard addition
of Alogliptin benzoate is used to simulate the dbod of actual product. The assay for MET and Ain@s found

to be 99.92+0.66 and 91.88+1.36 respectively. THRSP value for both ALG and MET was found to beslésan
2%, indicating the suitability of the method forutme analysis of MET and ALG in tablet dosage foithe %
RSD values for all the parameters in robustnestystue found to be less than 2% indicating mettwobet robust.
To confirm the specificity of the proposed methtitg solution of formulation was spotted on the HETlates,
developed and scanned. It was observed that thpiexis present in the formulation did not inteeferith the
sample peak. The regression analysis and summamlidation parameters of MET and ALG is given iable 7.

Table7. Regression analysis and Summary of Validath Parameters of MET and ALG

Parameters MET ALG
Linearity range (ng/band) 100-2500 100-2500
Regression equation(y=mx+c) | y =2.9216x + 396.68y5348x + 54.042
Regression coefficient?r 0.991 0.998
Correlation coefficient (r) 0.995 0.999
Slope 2.921 3.534
Intercept 396.6 54.04

R; value 0.24 0.34
Recovery (%) 100.5 100.3
Repeatability (%RSD) 1.13 1.11
Intra-day Precision (n=3) (%RSD) 0.75 0.87
Inter-day Precision (n=3) (%RSD) 0.62 0.7
LOD 1.26 0.91

LOQ 3.82 3.03
Robustness Robust Robust
Specificity Specific Specific
Selectivity Selective Selective
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CONCLUSION

Based on the results obtained, it is found thatdimeeloped HPTLC technique is quite simple, aceurptecise,
reproducible, sensitive, robust, specific and eadinal. It can become effective analytical tool foutine quality
control of Alogliptin benzoate and Metformin hydhderide in bulk drug combinations and its combined
pharmaceutical dosage forms without any prior s#jmar of components.
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