Available online at www.scholar sresear chlibrary.com

\(\3(mac/;9(
Scholars Research Library gé«w»ﬁ%
Scholars Research . * B 3 r:
Der Pharmacia Lettre, 2015, 7 (3):180-187 * Vﬂ <4
(http://scholarsresear chlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

A RP-HPLC method development and validation for smultaneous estimation
of metformin HCI and rosiglitazone in bulk and tablet dosage form

P. Madhusudhan', M. Radhakrishna Reddy? and N. Devanna®

'Department of Chemistry, B.V. Raju Institute of Technology Narsapur, Medak, Telangana
?Department of Chemistry, Dayanandasagar Academy of Technology& Management, Bangalore
3Jawaharlal Nehru Technological University Anantapur, Kalikiri, Chittoore

ABSTRACT

A rapid reverse phase high performance liquid chromatography method has been developed and validated for the
determination of Metformin HCI and Rosiglitazone maleate in combined tablet dosage form. Isocratic
chromatography was performed on a Symmetry C18 column (150X4.6mm, 5um, XTerra) with a mobile phase
consist of 70:30v/v Methanol : Phosphate buffer (pH 4 with ortho -phosphoric acid) with the flow rate of 0.5ml/min
and the detection was monitored out by UV detector at 239 nm. The total run time was less than 10 min. The
retention time for Metformin & Rosiglitazone maleate was found to be 3.333 and 5.694 min respectively. Various
chromatographic parametersincluding Linearity, precision, accuracy, system suitability, LOD, LOQ and robustness
have been evaluated. The proposed method was statistically evaluated and can be applied for routine quality control
analysis of Metformin & Rosiglitazone maleate in tablets.
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INTRODUCTION

Pharmaceutical products formulated with more thae drug, i.e. combination products, are intendedatiisfy
previously unmet needs of the patients by combirtng therapeutic effects of two or more drugs isiregle
product. These combination products can be chaligngp the analytical chemist who are involved het
development and validation of analytical methodsnulaneous estimation of drug combination is ddme
separation using chromatographic methods like HRBETLC, and GC as these methods are accurate ansere
having good reproducibility.

Metformin hydrochloride is chemically N, Ndimethylidodicarbonimidicdiamide hydrochloride (1, 1-
dimethylbiguanide hydrochloride) which acts by @agingintestinal absorption of glucose reducingtieglucose
production and increasing sensitivity.It is thesfiline drug of choice for the treatment of typedi&betes,
particularly in overweight or obese peoples andé¢heith normal kidney function.lIt is official inl&harmacopoeia
(I.P, B.P, EP, USP)[1-4]. Allthe pharmacopoeiasaii®e HPLC method for estimation of MET. Aliteregisurvey
revealed spectrophotometry, HPLC, LC-MS/MS and l€&teospray tandem mass spectrometry methods
forsimultaneous estimation of MET in pharmaceutfcatulation[5-11].
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Rosiglitazone (ROSI) isused as an anti-diabetic gdruChemically it is 5-[4-(2-[methyl(pyridin-2-
yl)amino]ethoxy)benzyl]-thiazolidine-2,4-dione. Hcts by activation of theintracellular receptorsslaof the
peroxisomeactivated receptors (PPARS). Its actiomldpendent on the presence of insulin. It isafficn 1P.
Literature survey indicated difference spectrophwtry, HPLC, LC-MS/MS andLC-electrospray tandem snas
spectrometry methods for ROSE in pharmaceuticahfitaition with otherdrugs[12-17]
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Pharmaceutical validations among these methodsrgodke worldValidation’ means ‘Assessment’ of iditly or
action of providing effectiveness and validatiorpas ICH guidelines [18-20].

From the literature it was found that only few atighl methods reported for the simultaneous estomaof
Metformin HCI and Rosiglitazone malate by gradiB-HPLC in human plasma and LC/MS in Human plasnth a
this analysis method were considered to be tediodstime consuming processes. Hence the curngsy stas an
attempt to make a simple isocratic method for theikaneous estimation of the Metformin HCI and igbs&azone
malate by RP-HPLC.

METERIALSAND METHODS

List of chemicals:

Metformin and Rosiglitazone were obtained as gifinple from Dr.Reddy’s laboratories, Potassium dibgdn
phosphate, ortho-phosphoric acid, Methanol (HPL&dg} from Merck Ltd., Mumbai and water (HPLC grade)
Loba chemicals.

Instrument Used: Waters HPLC, Alliance, with Empoviz software, UV-3000 Labinida, Sonicator SE60US
Enertech.

Chromatographic conditions:

The column used for separation was a symmetry ©Lgrm (150X4.6mm, 5um, XTerra). The mobile phass wa
prepared by mixing Methanol and phosphate buffet 4padjusted with ortho -phosphoric  acid) in tadon of
70:30(v/v). The mobile phase was filtered usingo(m filter and degassed by ultra-sonic vibration®pto use.
The flow rate was 0.5 ml/min, column was maintairegdambient temperature, and detection wavelength w
selected as 239nm.

Method development:

The method development was started with deternginaif absorbance maxima, at 239 nm as selectedlevatb.
The trails carried out to obtain an optimized metlshowing improved peak shape, plate count, anthimfry.
The chromatographic separation was achieved bycdhemn used for separation was a symmetry C18 aolum
(150X4.6mm, 5um, XTerra). The mobile phase was gnexp by mixing Methanol and phosphate buffer (pH 4
adjusted with ortho -phosphoric acid) in theaatof 70:30(v/v) was an optimized method with te&ention time
(3.33 and 5.694), USP Plate count was (2973 and)2drid USP Tailing factors (1.7 and 1.4).
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Preparation of solutions:
Buffer Preparation700mg of KHPQ, dissolved in 1000ml Beaker. Dilute and make upghvHPLC water. pH is
adjusted to 4.0 + 0.01 with orthophosphoric acid filter it.

Preparation of Mobile Phase:Mix phosphate buffeéd 80 (30%) and 700 ml of Methanol (70%) degas iniSator
for 5 minutes. Filter through 0.45 p filter undercuum filtration.

Preparation Of Standard Stock Solution: An acelyatveighed quantity of 10 mg of Metformin and 1@ rof
Rosiglitazone working standard are transferred reg¢ply into 10 ml clean dry volumetric flasks amtiaabout 7 ml
of diluent and sonicate to dissolve completely ttiduted to required volume with same solvent

Assay for marketed formulation: Twenty tablets wesghed and ground to a fine powder. An amourpafer
equivalent to 500 mg of Metformin and 2 mg of Rtikigone were weighed accurately and transferréa an100
ml volumetric flask and add about 70ml of diluentasonicate for 30 min. and make the volume upghénark
with the same solvent, then the solution was &idethrough 0.45 pum membrane filter. Pipette 1nalodve filtrate
into a 100 ml volumetric flask and dilute up to thark with diluent. The chromatogram is shown gufie 3-7.

M ethod validation

The method validation was done as per the ICH djmiele and accordingly the parameters evaluatece wer
Specificity, precision, accuracy, linearity, ruggeds, robustness and system suitability studies. aflothe
parameters %RSD were calculated.

Specificity: Specificity of an analytical method is its ability measure accurately and specifically the conagotr
of analyte without interference from other API,udihts, mobile phase. Solutions of mobile phasepkasolution,
standard solution were injected into liquid chrooggphy. Retention times of sample and standare s@mpared.

Linearity and Range: The linearity of an analytical procedure is itslifpito elicit test results that are directly
proportional to the concentration of analyte in pbes within given range, was studied by analyziivg finalyte
concentrations of drug ranging from 05g2#ml for metformin and 10 to $@/ml rosiglitazone. The calibration
curve is shown in Figure 8.

Accuracy: Accuracy refers to the closeness of a measurece \alla standard or known value. The percentage
recovery was studied for 50%, 100% and 150%, eaal lvas injected three times dated are showrbie th

Precision: The precision of an analytical procedure expresbescloseness of agreement between a series of
measurement obtained from multiple sampling of sdmmogenous sample under prescribed conditionss Thi
experiment was conducted to prove the repeatalufitthe assay results obtained by quantificationha@ology.
System precision, method precision and intermegiegeision was performed.

System precision: 20ul of standard solution was injected for six timewl aneasured the peak area for all six
injections in HPLC. The % RSD for the area of s@plicate injections was calculated.

Method precision: 20ul of sample solution was injected for six times atieé peak area of the resulting
chromatogram was used for the calculation of stahdaviation and relative standard deviation showhable 2.

Intermediate precision: The ruggedness of an analytical method is the @egfereproducibility of test results
obtained by same samples under different conditibhe standard solutions was injected two timesvar days,
calculated the mean and %RSD table 3.

LOD and LOQ:The Detection and quantification limits for the foetin and Rosiglitazone was performed and
calculated using S/N ratio method.

Robustness of an analytical method is measure of its capdoitygemain unaffected small but deliberate variatiom
method parameters and provides an indication ofetigbility during normal usage.Robustnessmeastiredack
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ofinternal influences on the test results. As mdirthe Robustness, deliberate change in the Fléevaad Mobile
Phase composition was made to evaluate the impattteomethod.

Change in flow rate:The flow rate was varied at 0.4 ml/min to 0.6ml/minStandard solution 15ppm of

Metformin& 30ppm of Rosiglitazone was prepared andlysed using the varied flow rates along withhrodtflow
rate.

Change in Organic composition: The Organic composition in the Mobile phase wasedafrom 60% to 80%.
Standard solution 15 pg/ml of Metformin &30pg/mlRbsiglitazone was prepared and analysed usingétied
Mobile phase composition along with the actual reophase composition in the method Table 4 & 5.

RESULTSAND DISCUSSION
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Figure 3: Blank Chromatogram
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Figure4: Chromatogram of Metformin

After several trails with various solvents, mohillease system composed of Methanol and Phosphdtr buthe
proportion of 70:30 respectively was chosen for shraultaneous estimation of Metformin and Rosiglitae in
combined dosage form by RP-HPLC. This mobile phasaposition offered maximum resolution for the datg
the detection wavelength of 239nm. Mobile phagh Wie flow rate of 0.5 ml/min gave optimum separatvith
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good resolution between the peaks. A reverse pBaseolumn was used as stationary phase. The retetitignof
Metformin and Rosiglitazone were found to be 3.280 5.696 minutes, respectively. The total timaradlysis was
less than 10 minutes.

The simultaneous estimation of the metformin arsigtitazone is performed with the optimized method@he
percentage purity for Metformin and Rosiglitazonerevfound to be 99.2 and 98.8, respectively.
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Figure 7: Chromatogram for Marketed formulations

The specificity of the method where there is nceiifgrence of other substances in the retention tinéhe

analytical peak. The system suitability of the deped method where theoretical plates (2973.4 drky 2), the
tailing factor was (1.7 and 1.4) and resolutiondagvere within the acceptance criteria.

From the calibration curve constructed by plottbogcentration vs. peak area, it was found thaeteeists a linear
relationship in the concentration range of 5 to @&l for Metformin with 0.999 as the value of cdatéon

coefficient and for Rosiglitazone the linearitythre range of 10 to 50pg/ml with 0.9998 as the eaficorrelation
coefficient

Calibration Plot
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Figure8: Linier curvefor Metformin Figure9: Linier curvefor Rosiglitazone

The accuracy of the method was studied by perfaymmétovery studies at 50%, 100% and 150% level. The
standard drug at the concentration level of 5090%@&nd 150% were added to the sample and the éalgs
carried out as per the assay method. The results @ressed in terms of percentage recovery. Bhes were
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found to be 101.8 and 101.9 at 50% level, 100.4 Hd@5 at 100% level and 98.4 and 98.9 at 150%lé&yel
Metformin and Rosiglitazone, respectively.

Table1: Accuracy resultsfor Metformin

%anpen_tration Area Amount Added | Amount Found % Recovery | Mean% Recovery
(at specification L evel) (mg) (mg)
50% 1517158 2.68 2.73 101.9%
100% 2791036 5.01 5.02 100.5% 100.4%
150% 4068986 7.4 7.32 98.9%

Table2: Accuracy resultsfor Rosiglitazone

% Concentration Amount Added | Amount Found
e Area % Recovery | Mean% Recovery
(at specification Level) (mg) (mg)
50% 1305233 5.48 5.57 101.8%
100% 2348433 10.0 10.0 100.4% 100.2%
150% 3408990 14.8 14.6 98.4%

For precision studies, the sample solution was gregp at working concentration and analysis wasiathrat
replicate. The percentage relative standard deviatias calculated for the peak areas of each drdgtavas found
to be 0.35 for Metformin and 0.63 for Rosiglitazone

Table 3: Method Precision

Injection Areaof Metformin | Areaof Rosiglitazone

1 2825475 2362906

2 2821743 2365959

3 2836183 2371390

4 2847213 2391369

5 2833801 2395639
Mean 2832883 2377453
Standard Deviation 9950.7 15040.6
% RSD 0.35 0.63

For Intermediate precision, the sample solutiowatking concentration was analyzed in replicatpeassthe assay
method. The percentage relative standard devidtiorthe assay values was found to be 0.21 and 21
Metformin and Rosiglitazone, respectively.

Table 4: Intermediate Precision

INJECTION Areaof Metformin | Area of Rosiglitazone
1 2818573 2377526
2 2815798 2372829
3 2820018 2376520
4 2828646 2384601
5 2827993 2384077
Mear 2822201 237911:
Standard Deviatic 5788.: 5086.¢
% RSD 0.21 0.21

Limit of measurements such as limit of detectiod Amit of quantification were found to be 2.93ugde.95ug for
Metformin and for Rosiglitazone 3.06pg and 10.9egpectively.

For robustnessthe sample solution was prepareduwmndt changed flow rates of 0.4ml/min & 0.6ml/nais per the
assay method. The variation in flow rate affecteel inethod significantly. The method is robust dnlyess flow
condition.
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Table5: Robustness studiesfor changein low rate

. Metformin Rosiglitazone
SN Flow Rate (ml/min) USP Plate Count | USP Tailing | USP Plate Count | USP Tailing
1 0.4 2995.9 1.7 2893 15
2 0.5 2955 1.7 2356 1.4
3 0.6 2117.9 1.7 2855 1.2

Similarly by changing the mobile phase compositignchanging the organic ratio by 10% the assayiezhiout.
The variation in 10% Organic composition in the if@phase affected the method significantly.

Table 6: Robustness studiesfor change in mobile Phase

. . P . M etformin Rosiglitazone
SNo | Changein Organic Composition in the Mobile Phase USP Plate Count | USP Tailing | USP Plate Count | USP Tailing
1 10% less 2022 1.7 2952.5 1.3
2 *Actual 295¢ 1.7 2356. 14
3 10% mort 298¢ 1.7 2886. 1.2
CONCLUSION

The proposed RP-HPLC method was found to be singgecific, precise, accurate, rapid and econonfmal
simultaneous estimation of Metformin and Rosiglitae in combined tablet dosage form. The methodvabdated

as per ICH guidelines. The sample recoveries irfdhmulation was in good agreement with their resipe label

claims and they suggested non —interference ofiftation excipients in the estimation. Hence, thisthod can be
easily and conveniently adopted for routine analysfi Metformin and Rosiglitazone in combined taldesage
form.
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