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ABSTRACT

A simple, sensitive, rapid, low cost, accurate and precise reverse phase
high performance liquid chromatographic method was developed for the
estimation of Metformin HCl (Mt) and Pioglitazone HCI (Pg) inpureandin
pharmaceutical dosageforms. A Hypersil BDS C18 column (250x4.6mm, 5p)
was used with a mobile phase containing a mixture of Acetonitrile
(C2H3N,41.05 g mol?, 99.8 - 100%) and 0.01M Sodium dihydrogen phos-
phate solution (NaH2PO4, 119.98 g mol?) intheratio of 60 : 40(v/v) respec-
tively. The flow rate was 1 ml/min and effluents were monitored at 228 nm
and eluted at 2.280 min (Mt) and 3.960 min (Pg). Calibration curve was
plotted with arange from 20-120 pg/ml for Mt and 0.6 - 3.6 pg/ml for Pt. The
assay was validated for the parameterslike accuracy, precision and system
suitability parameters. The proposed method can be useful in the routine
analysisfor the determination on metformin and pioglitazonein pharmaceu-
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tical dosage forms.

INTRODUCTION

Andytica chemigry isbasicdly concernedwiththe
determination of thechemica composition of matter
however, identification of substance, the el ucidation of
itsstructureand quantitativeandysisof itscomposition
are the aspects covered by modern analytical tech-
niques?. Thequalitative and quantitative analysiscan
be doneby variousanaytica methods: variousanayti-
cal techniques can berevised and someof them give
accurate result, example, Chromatography by HPLC
method®.

“Chromatography is a method in which the com-
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ponents of a mixture are separated on an adsorbent
column in a flowing system”®. Reverse phase
chromatography(RPC), themost widdy used chromato-
graphic mode“ isused to separate neutral moleculesin
solution on the basis of their hydrophobicity!™ which
involvestheuse of anon-polar stationary phaseand a
polar mobilephase. RPC isusudly afirst choicefor the
separation of both neutral and ionic samples, using a
column packing that containsaless polar bonded phase
such as C8 or C18. The most common stationary
phasesin RPC arethosein which afunctiona groupis
chemicdly attached to asilicasupport (bonded phases).
Themost popular bonded phasesaretheakyl groups,
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such as -CH3,-C4H9,-C8H17, and -C18H37, phe-
nyl (-C6H5) groups, cyano [(-CH2)3CN] groups, and
amino [(-CH2)3NH2] groups, with retention increas-
ingexponentidly with chainlength.

Theresearcher was used RP - HPLC method to
andyzeof Metformin HC| and PioglitazoneHCI inbulk
and their pharmaceutical dosageforms. Metformin(,
N, N-dimethyldiguanide) (Figure 1) and Pioglitazone,
(£)-5-[p-[2-(5-ethyl-2-pyridyl)-ethoxy] benzyl]-2,4-
thiazolidinedione® (Figure2) areused in thetreatment
of type 2 diabetes.

Hao ™ n mw

P rJH
Figurel: Sructureof Mt. HCI

Figure2: Sructureof Pg. HCI

The literature reveal s that there are some of the
methods have been reported for metformin UVIe 7,
HPLC® stability studies® and potentiometry,
spectrofluorimetry!®. For pioglitazone HPLC method
in pharmaceutica dosageformg™ determination of its
metabolitesinhuman plasmd'? 3 and ssmultaneousde-
termination of metformin and pioglitazong*¢ in phar-
maceutical dosageforms. The present paper describes
asmple sengitive, validated and economicmethod, pre-
cise, and accuratefor the determination of metformin
and pioglitazone and can beused for routineandysis of
tablets. It wasvalidated as per ICH norm (2719,

EXPERIMENTAL

M aterialsand methods

Pharmaceutica gradeworking standardsMt (batch
No. WE 220 .), Pg (batch No. WV X 103) and all
chemicalsand reagentswere obtai ned from Chandra
Laboratories, Hyderabad, India.
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I nstrumentation

The HPLC system consisted of a pump (model
Prominent, make Shimadzu Corporation, Japan) with
manud injectingfacility (Rheodynelnjector Modd) pro-
grammed at 20 pl capacity per injection was used. The
detector consisted of a UV—vis (thermo UV) model
operated at awavel ength of 228 nm(was determined
by uv — spectrophotometry). The column used was
Hipersil BDS C18 (250mmx4.6 mm, 5.0 pm). Differ-
ent mobile phasesweretested in order to find the best
conditionsfor separation of Mt and Pg compounds.
Themobile phase contained Acetonitrile, 0.01 M So-
dium dihydrogen phosphate sol ution (60:40) and the
flow ratewasmaintained at 1 ml min-1 UV detection
was carried out at 228 nm. The mobile phase and
sampleswasfiltered using 0.45 um membrane filter.
M obile phase was degassed by ultrasonic vibrations
prior touse. All determinationswere performed a am-
bient temperature.

Sandard solutionsand calibration graphsfor chro-
matogr aphic measur ement

100 mg Mt and 3mg Pg were weighed accurately
andtransferred to 50 ml volumetricflasks. All thedrugs
weredissolved in HPL C-grade sol vent (mobile phase)
to prepare (2000 pug ml-1 of Mt and 60 pg ml-1 of Pg)
standard stock solutions. Calibration standardsat six
level swereprepared from thisstandard stock solution
(the concentrations were 20, 40, 60, 80, 100, 120 ug
ml-1for Mtand 0.6, 1.2, 1.8, 2.4, 3, 3.6 g ml-1 Pg
and peak areaswere plotted against the corresponding
concentrationsto obtain the cdlibration graphs.

Samplepreparation

For theanadysisof atablet dosageform, 10 tablets
werewe ghedindividualy and their averagemasswas
determined. Then, the tabletswere crushed to afine
powder. The powder amount equival ent to 500 mg of
Mt and 15 mg of Pgweretransferred to a50 ml volu-
metric flask and dissolved in 50 ml of mobile phase,
sonicationwasdonefor 10 minwith swirling. After soni-
cation, the solution wasfiltered through aWhatman fil -
ter paper . Beforethe assay of tablet formulations, 3
replicate aliquots (each 20 ml in volume) of the appro-
priately diluted tabl et stock solution were sonicated for
8 min, then injected into the chromatographic system,
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and anadyzed quantitatively. Theanaysiswasrepeated
3times. Thepossibility of excipient interferencewith
theandysiswasexamined.

Optimization of HPL C method

TheHPLC procedure was optimized with aview
to devel op asmultaneousassay method for Mt and Pg
respectively. Themixed sandard stock solutioninjected
iInHPLC. Different solvents (four trias) weretried.

Method validation

The method was validated according to the ICH
guidelines®¥. Thefollowing vaidation characteristics
were addressed: linearity, accuracy, precision, and
specificity, limitsof detection and quantitation and sys-
temsuitability.

Linearity and range

Linearity of the method was studied by injecting
themixed standard sol utionsin the concentration range
of 20 -120 ug ml-1 for Mt and 0.6 -3.6 ug ml-1 Pg
injected six timesinto the LC system keeping theinjec-
tion volume constant. The peak areas were plotted
againgt the corresponding concentrationsto obtain the
cdibration graphs.

Precision

The precision of the proposed method wasevalu-
ated by carrying out five independent assays of test
sample(with 100 pg ml-1 Mtand 3 ug ml-1 Pg. RSD
(%) of five assay va ues obtained was calculated. In-
termediate precision wascarried out by analyzing the
samplesby adifferent times.

Limit of detection and quantification (LOD,LOQ)

Thelimit of detection (LOD) and limit of quantitation
(LOQ) for the procedure were performed on samples
containing very low concentrations of anaytesunder
thelCH guidelines. By applying thevisua evauation
method, LOD was expressed by establishingthemini-
mum leve a whichtheandytecan bereliably detected.
L OQ was considered asthe lowest concentration of
analytesin standards that can be reproducibly mea-
sured with acceptabl eaccuracy and precision.

System suitability

The system suitability parameterswith respect to
theoreticd plates, tailing factor, repeatability and reso-
|ution between Mt and Pg peakswere defined.

—= Ful] Paper
Specificity

Injectionsof theextracted placebo were performed
to demongtratetheabsence of interferencewith thed u-
tion of theMt and Pg. For determining sdectivity of the
method, a1l ml 0.1M NaOH (basic medium) added to
0.5 ml stock solution and makeupto 10ml withmobile
phaseand € ution thedrugs, returnthisprocedurewith
1 ml 0.1 M HCI (acidic medium) and third time by hest-
ing 0.5 ml stock solution and make up to 10 ml with
mobilephase (therma medium).

Accuracy

Accuracy of the method was carried out by ap-
plying the method to drug sample (Mt and Pg combi-
nati on tablets) to which known amounts of Mt and Pg
standard powder corresponding to 80, 100 and 120
ug ml? for Mt and 2.4, 3.0, 3.6 ug ml* of [abel claim
had been added (standard addition method), mixed
and the powder was extracted and analyzed by run-
ning chromatogramsin optimized mobilephase. These
mixtureswereanalyzed by the proposed method. The
experiment was performed in triplicate and recovery
was calcul ated.

Analysisof marketed formulation

Themarketed formul ationwas assayed as described
above. The peak areaswere measured at 228 nm, and
concentrationsin the sampleswere determined using
multilevel calibration devel oped onthesameL C sys-
tem under the same conditionsusing linear regression
analyzed for Mt and Pg inthe sameway as described
ealier.

RESULTSAND DISCUSSION

M ethod development and optimization

TheHPLC procedure was optimized withaview
to develop asuitable LC method for theanaysisof Mt
and Pgin fixed dose combined dosageform. Initialy
acetonitrileand water in different ratiosweretried, but
unacceptable retention times and no asymmetry in
besks., sowater wasreplaced by potassum dihydrogen
buffer (0.01 M), ammonium dihydrogen phosphate so-
lution (0.01 M) and sodium dihydrogen phosphate so-
lution (0.01 M) respectively indifferent ratiosweretried.
It wasfound that acetonitrile: sodium dihydrogen phos-
phate solution inratio of 60: 40(v/v) gave acceptable
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retentiontime (RT 2.280 minfor Mt and RT 3.960 min
for Pg), plates, and good resolution for Mt and Pg at
theflow rateof 1 ml/min)

Validation
Linearity

Linearity wasevd uated by anadys sof working san-
dard solutionsof Mt and Pg of six different concentra-
tions. Therange of linearity wasfrom 20-120 pug/ml

for Mt and 0.6 -3.6 ng/ ml Pg. The regression data
obtained arerepresented in TABLE 1. Theresult shows

TABLE 3: Specificity sudies

ACAIlJ, 10(12), 2011

Extra . Retention_ Resolution Asymmetry
injection time, TR (min) (Rs) (A9
Mt Pg Mt Pg Mt Pg
0.1MHCI 2313 3663 - 700 1625 1577
0.1M
NaOH 2347 3247 1 378 1750 1600
Heat 2317 3780 - 7948 1762 1538

TABLE 4 : Satistical analysis of parametersrequired for
system suitability testing of the proposed HPL C method

that within the concentration range mentioned above, _Cajpal‘rameters 2'\;';8 5';83
therewasan excellent correlation between pesk area. eolre:.' plates e
and concentration of each drug. esofution ) '
TABLE 1: Li ion data for the calibrati LOD, (ug/mi) 238 009
. Linear regression aata ror e callpration
curves, n=6; R2=coefficient of correlation (see Vogel’s LOQ, (ng/mi) 7,282 0.28
textbook of quantitative chemical analysis, 6th edition for ~ Peak asymmetry 1714 1.538
formulation of R) % R.S.D (ares) 0.765 0.986
Y =bx+a

Compound " . R? TABLE5: Recovery sudies
MT 11249 3384 0901 . Labdl Amount roal - Amount - g
PG 17126 21625  0.9%® cam added "y g Recovery
Precision 80 10 90  89.61447 99.57163

o tsof th f _ th Mt 100 10 110 1007332 99.75743

; eresultsort ealrepeato Xpert mentsmSL esamne 120 10 130 1309213 100.7087
con |t|or215 tohse(;/er o tlrgdes (5:]”365) arfe gwntl)n 24 03 27 2697388 99.90324
TABLE J RZDGV o op ; met odo\'l;,'as o(l;_n to be Py 30 03 33 3330896 1009362
précise, wit valuestor repestanility andinterme- 36 03 39 33898629 99.96486

diate precision <2%, asrecommended by ICH guide-
lines. Separation of the drugswasfoundto be similar
when analysiswas performed on different times

LODandLOQ

TheLOD and LOQ valueswerefoundto be2.38
and 7.282 pg/ml for Mt, and 0.09 and 0.28 . pg/ml
for Pg.
Specificity

Injectionsof theextracted commonly used excipi-
ents were performed to demonstrate the absence of

interferencewiththeeution of thedrugs. Theseresults
demongtrate that therewasno interferencefrom other

materia sin thetablet formulation; therefore, confirm
the specificity of themethod (TABLE 3).
System suitability

System suitability parameters such asthe number
of theoretical plates, HETP and peak tailing are deter-
mined. Theresultsobtained are shownin TABLE (4)

Recovery studies

Good recoveriesof the Mt and Pg were obtained
a variousadded concentrationsfor thetabletsas shown
inTABLE (5)

TABLE 2: Precision studiesof HPL C method (fivetimesrepeated)

AVG ST. DV % RSD
Compound Conc. (ng/ml)
RT AREA RT AREA RT AREA
MT 100 2.3046  3333.304 0.003912 25.5117 0.169727 0.765358
PG 3 3.7788  608.8152 0.032599 6.003634 0.862683 0.986118
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TABLE 6: Applicability of theHPL C method for theanalysisof the phar maceutical for mulations

Standard Sample Standard Sample . Average . Assay
sample area area Wt.mg Wt mg Lable claim mg Wt. mg Standard purity% %
Mt 3359.15 3421.652 100.3 210.5 500 1024.5 99.8 99.24937
Pg 615.1717 619.737 3.05 210.5 15 1024.5 99.8 99.49702
TABLE 7: Summary of validation parameters W.B.Saunders Company.
Par ameter Mt Pg [4] Practical High-Performance Liquid Chromatog-
— . - raphy Fifth Edition, Veronika R.Meyer
g ne:lnty ran?);?lg./ml) ) 2(())9919210 06699:26 [5] N.SaglianoJr., S.-H.Hsu, T.R.Floyd, T.V.Raglione,
orrelation coefficient r ‘ ‘ R.A.Hartwick; J.Chromatogr.Sci., 23, 238 (1985).
Accuracy 100 99.89 [6] T.C.Lahriatpuii, N.Kawathekar; Ind.Drugs, 42,
Limit of detection (ug/ml) 2.38 0.09 740-743 (2005).
Limit of quantitation (ug/ml) 7.282 0.28 [7] A.Ajithdas, K.Nancy; Ind.Drugs, 37, 533-536
Precision (% R.S.D.) 0.765 0.986 (2000).

Analysisof acommercial formulation

Experimentd resultsof theamount of Mtand Pgin
tablets, expressed asapercentage of label clamswere
ingood agreement with thelabel claimsthereby sug-
gesting that thereisno interference from any of theex-
cipientswhich arenormally present in tablets. Fixed
dose combination tabletswere anadyzed using the pro-
posed proceduresTABLE (6).

DEVELOPMENT
Vdidation; Metformin HCl; Pioglitazonee HCI
CONCLUSION

The new HPLC method described in this paper
provides asimple, convenient and reproducible ap-
proach for the s multaneousidentification and quantifi-
cation that can be used to determine metformin hydro-
chloride, pioglitazone hydrochloridein routine quality
control.
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