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ABSTRACT

A simple, fast, economical, accurate, precise aegdraducible RP — HPLC method was developed for the
determination of Glimepiride (GLM) and PioglitazokkEl (PIO) was developed on shimadzu HPLC systeitiis w
Inertsil ODS Ggcolumn (150 x 4.6mm, 5u) and using a mobile phais¢éure containing mixed phosphate buffer
and acetonitrile in the ratio of 40:60.The flow eatvas 1.5 ml/min and the effluent was monitored2&nm. The
retention time of Glimepiride and Pioglitazone H@tre 3.06 and 1.97 min respectively .The methodvatdated

in terms of linearity, precision accuracy, spedificand system suitability parameters. LinearityGimepiride and
Pioglitazone HCI were in the range of 1.32 -7.92plgand 10 - 60ug/ml .The percentage recoveriesotif the
drugs were 99.78% and 100.10% for GLM and PIO respely from the tablet formulations .The proposed
method’s results were found to be satisfactory mnsuitable for simultaneous determination of Glniee and
Pioglitazone HCI for routine quality control of dya in bulk drug and formulation.
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INTRODUCTION

Glimepiride is a Sulfonyl Urea derivative.Chemlgai is [[p-[2-(3ethyl-4-methyl-2-0x0-3-Pyrroliné-Oxamide)
ethyl] phenyl] sulfonyl] 3-(Trans 4-methyl cyclohgxurea. It is widely used in type-2 diabetdsslan oral Anti
Diabetic with prolonged effect and it maintains arenphysiological regulation of insulin secretiamridg physical
exercise, which suggests during physical exerclsielwsuggests that there may be less risk of hygeghia. [1]
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Fig 1: Structure of Glimepiride; Mol wt. -490.616

Pioglitazone is a thiazolidinedione derivative. igt chemically 5-({4-[2-(5-ethylpyridin-2-yl) etho}yphenyl}
methyl)-1, 3-thiazolidine-2, 4-Dione.

It is one of the PPAR-alpha agonist, insulin sérmitused to reduce insulin resistance .By enhanicisulin action
on peripheral tissues [2].
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Fig 2: Structure of Pioglitazone; M ol .wt.-356.439

Glimepiride & Pioglitazone in combined tablet dosdgrm are available in the market. The literateeals that
there are some of the methods have been reportede@ride & Pioglitazone in single dosage )fornpglitazone
Hcl in single dosage form by NMR(H. H. Gadape andSKParikh,2011)[3], and only few reports werenduin

combined dosagley UV Shvetaet al,2005) [4] ,( Indrajeet Singhvet al 2011) [5], HPLC (Safat al,2011) [6] ,

(Karthik et al,2008) [7] ,( Mamdouh R.Rezl, al .,2011) [8] ,(K.SLakshmj et al.2009) [9], and HPTLC (Sane,
et al.2004) [10] .

In modern analytical lab, there is always a need dimmple, rapid, accurate and economical methods fo
simultaneous determination of drug combinations tioald be used for routine analysis .The presankwimed to
develop simple instrumental methods for the quimatiion of GLM and PIO in bulk drug form  or inein
pharmaceutical formulations. The method was vatidaccording to the ICH (Q2A 1995) guidelines.

The scope of developing & validating method is tswee a suitable strategy for the drug which iserspecific,
accurate and precise. The main focus is drawn heae improvement in conditions that is a rapidyremmical
method is developed with commonly used buffers. piesent study aimed to develop simple, preciseaandrate
methods for the determination of drugs by RP-HPh.@rmulation.

The objective of the present work is to develop a&atidate a suitable high precision and accuratayéinal
methods for the estimation of drugs in tablet desagm by reverse phase high performance liquidmiatography
(RP-HPLC) that can be effectively applied for raetianalysis in research instructions, quality cdrdepartment in
industries, approved testing laboratories, Bio-pfareutics and Bio-equivalence studies and in @lnic
pharmacokinetic studies.

Method Development:

Prior to the initiation of method development, e known information about the analyte such astitscture,
physical and chemical properties, toxicity, puribygroscopicity, solubility, and stability shoula letermined.
These data may be available from preformulatiorontsp early drug discovery sample screening repénds the
literature on similar compounds, or from past eigraze with similacompounds.

The goals or requirements of the HPLC method thatla to be developed should be known as well aartalgtical

figures of merit, which include the required dei@tiimits, selectivity, linearity, range, and acacy and precision.
The potential use of this method needs to be censill if any regulatory requirements are to be méte method
is used to analyzmultiple samples [11].

EXPERIMENTAL SECTION

Instruments:

The HPLC system consists of a Shimadzu class isoggamp LC- 20 AT vp and SPD-20A UV-visible detet
supplied by spincobiotech.The data acquisition performed by spinchrome software. The method wasldped
on shimadzu HPLC systems with Inertsil ODg& €lumn (150 x 4.6mm, 5u) using Spinchrom Softwdree
column maintained at ambient temperature and elvastdetected at 225nm.The mobile phase mixturtaitong
mixed phosphate buffer and acetonitrile in theorafi40:60.The flow rate was 1.5ml/min.

Materials & reagents:

Reference Materials GLM and PIO standard pure pssmwere obtained from Chandra labs, Hyderabad. Th
purity was found to be98.94%and 99.5% respectideltonitrile, potassium dihydrogen phosphate and
dipotassium hydrogen phosphate is HPLC grade frarckchemicals, Mumbai.

Solutions:

Standard Solutions standard stock solutions (100@y/ml) of Glimepiride and Pioglitazone were prepared
separately in methanol. The working standard smhstiwere prepared and further diluted in mobilesptta contain
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a mixture of Glimepiride and Pioglitazone in ovéretlinearity range from 1.32-7.88/ml and 10-60ug/ml
respectively.

Optimization of the method A simple isocratic high-performance liquid chroogaphy method was developed
for the determination of GLM and PIO in pure formdan pharmaceutical formulations using a150 mméxmm,
i.d. Ciglnertsil 5u analytical column. The mobile phase consisted béelll phosphate buffer: acetonitrile [40:60 v/v]
and .The mobile phase was chosen after several toiaeach the optimum stationary /mobile —phaatching. The
flow rate is 1.5ml/min.System suitability parameterere tested by calculating the capacity factiling factor, the
sensitivity factor and resolution. The averagentte times under the conditions described wer® Bnthutes for
GLM and 1.97minutes for P1O. Calibration graphs evebtained by plotting the peak area ratios of douthat of
external standard versus concentrations of GLMRIG] Linearity ranges were found to be 1.32-g®mL-1 for
GLM and 10-6Qug mL-1 for PIO.
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Fig: 3 Chromatogram under Optimized chromatographic conditions

Assay in formulations

Twenty tablets, Pioglar-G (Ranbaxy Ltd), each cimiig 15mg of Pioglitazone and 2mg of Glimepiridere
weighed and finely powdered. A quantity of powdquigalent to 25mg of Pioglitazone and 3.4mg of @pinide
(app 0.2002 gm) was weighed and transferred toaadatd flask. The drug was diluted using methaodajet a
concentration of 0.136mg/ml of Glimepiride, 1mg/oflPioglitazoneHcl. The contents were mixed thotdygnd
filtered through a 0.4 filter. From the above filtrate pipette out 0.5 mio a 10 ml volumetric flask and diluted
with mobile phase. Mix and 20puL of this solutionsagjected for HPLC analysis.

RESULTSAND DISCUSSION

The proposed HPLC method required fewer reagerdsraterials, and it is simple and less time consgmrhis
method could be used in quality control test inrpteceutical industries. The chromatograms of Glimeg and
Pioglitazone were shown in (fig 3). There was clesolution between Glimepiride and Pioglitazonthwetention
time of 3.06 and 1.97 and minutes respectively.

Validation

Accuracy and precision

The accuracy of the method was determined by regoerperiments which were carried out 6times arel th
percentage recovery and % relative standard dewiatias calculated. From the data obtained, receseof
standard drugs were found to be accurate (tablel).

The intraday and interday precision of pioglitazomas 0.16 and 0.21 and Glimepiride was 0.29 an® 0.4
respectively. From the data obtained, the develéffeldC method was found to be precise and accurate.

Table 1: Accuracy Data

Accuracy level | Mean recovery of M ean recovery of
Glimepiride (%) | Pioglitazone Hcl (%)

Accuracy 80 % 99.18 99.01
Accuracy 100 % 99.78 100.10
Accuracy 120 % 99.44 99.09
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Linearity

The linearity of the method was determined by Priegaserial dilutions of minimum Boncentration of standard
stock solutions each in duplicate. Take the aveeaga of each injection and plot the graph of ayenaeak area
versus actual concentration of each solution imlg/
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Fig 4a: Linearity of Glimepiride
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Fig 4b: Linearity of Pioglitazone Hcl

Linearity ranges were found to be 1.32-71§2nL-1 for GLM and 10-6Qug mL-1 for PIO using the following
regression equations:

Y = 29.18X +11.96 [=0.9987] for GLM
Y = 27.43X +93.68=0.9986] for PIO

Where Y is the peak area ratio, X is the conceptmabf PIO and GLM jig mL-1] and r is the correlation
coefficient. The mean percentage recoveries wanedao be for 99.78% for GLM and 100.10% for PIO.

Robustness
The robustness of the method was studied by changbkge method like alteration in flow rate (0.1/min of set
value i.e. 1.4 ml/min and 1.6 ml/min), detectiormai@ngth. (223 and 227) and are evaluated.

Specifity of the method

In formulations, chromatograms with some additiopedks were observed which may be due to excippetent
in the formulations. These peaks however did ntdrfare with the standard peaks .The results redetilat the
peak is free from interferences, which shows thatiPLC method is specific.
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Quantification Limit

The LOD is the lowest concentration of the anatiigg can be detected with signal to noise rati8)(and LOQ is
the lowest concentration that can be quantifiech witceptable precision and accuracy with signaidige ratio
(2:10). The LOD of GLM and PIO are found to be d/ml and 0.12g/ml respectively. The LOQ of GLM and
P10 are found to be 0.36/ml 0.371g/ml respectively.

System Suitability

The resolution, capacity factor, theoretical plateter, Rt values and peak symmetry were calculédedhe
standard solutions. The values obtained demondtthtesuitability of the system for the analysighe above drug
combinations System suitability parameters mightfdle within + 3% standard deviation range duringutine
performance of the method.

Table: 2 system suitability pararameters

PARAMETERS Glimepiride | PioglitazoneHcl | Acceptance Criteria
Peak asymmetric factof 1.130 1.294 NMT 2.0
No. of theoretical plates 6404 4418 NLT 2000
% RSD of Peak areas 0.69 0.31 NMT 2.0
Retention time 3.060 1.977
Resolution 7.968 NLT 2.0

The summary of the method validation results wamwed in the (table 3)

Table 3: Summary of analytical method validation

Accuracy level | Mean recovery of M ean recovery of
Glimepiride (%) | Pioglitazone Hcl (%)

Accuracy 80 % 99.18 99.01

Accuracy 100 % 99.78 100.10

Accuracy 120 % 99.44 99.09
CONCLUSION

The proposed method was found to be simple, preeiseurate and rapid for simultaneous determinatibn
Glimepiride and Pioglitazone and from pure pharmtéical formulations. The mobile phase is simpleptepare
and the run time was less than 5min which conswmBbsless than 5ml of mobile

Phase shows that the method was economical. Thplsagcoveries in all formulations were in goodesgnent
with their respective label claims suggested naerfarence in the estimation. Hence, the methodbeagasily and
conveniently adopted for routine analysis of Glimiele and Pioglitazone Hcl in combined dosage formise
simplicity ensures that the RP-HPLC method can fiygied for estimation of Glimepiride and  piogfitme in
tablet dosage forms. Since the good separatiorrestdution of the chromatographic peaks, the methasl found
to be accurate, precise, linear, robust and rugged.
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