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ABSTRACT

KEYWORDS

A Rapid, precise, accurate, specific and simple HPLC method was devel-
oped for estimation of metformin hydrochlorideinitscommercial formula
tions. A High performance liquid chromatograph 10AT SHIMADZU-
SPD10A, using Phenomenex - LunaRP-18(2), 250X 4.6mm, 5 pm column,
with mobile phase composition of methanol: water and flow rate was 1 mL
mintwith UV detection at 233 nm. Theretention time of metformin hydro-
chloridewas 2.0 min. Thetotal elutiontimewaslessthan 5 minutes. Linear-
ity was observed over concentration range of 4-20 pg mL*for metformin
hydrochloride. The Limit of detection and Limit of quantitation for metformin
hydrochloride was found to be 20.895 pg mL* and 63.319 pg mL* respec-
tively. The accuracy of the proposed method was determined by recovery
studiesand found to be 101.48 % and 102.24 % for metformin hydrochloride
respectively. Commercid formulationsand |aboratory prepared mixtureswere
successfully analyzed using the developed method. The proposed method
was validated for various | CH parameters like linearity, limit of detection,
accuracy, precision, ruggedness, robustness, and system suitability.
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INTRODUCTION

Thequadlity control of active pharmaceutica ingre-
dients(APIs) intheformulationisawaysathrust area
for the pharmaceutical industries. So the devel opment
of reproducible, sensitive, smpleand extremely inex-
pensive methodsfor the determination of APIsinthe
formulationisalwayschdlenging.

Metformin (N, N dimethylimidodicarbonimidicdia-
mide) isan ord antidiabeticdrug. Itisthefirgt-linedrug
of choicefor thetreatment of type 2 diabetes, particu-
larly in overweight and obese people and thosewith
normal kidney function®3.

Evidenceisaso mounting for itsefficacy ingesta-
tiona diabetes, although safety concernstill preclude
itswidespread useinthissetting. Itisalso usedinthe
treatment of polycystic ovary syndrome and hasbeen
investigated for other diseaseswhereinsulinresistance
may bean important factor. When prescribed appropri-
ately, metformin causesfew adverse effects. Themost
commonisgadtrointestinal upset and unlikemany other
anti-diabetic drugs, doesnot cause hypoglycemiaif used
aone. Lactic acidosis(abuildup of lactatein the blood)
can be a serious concern in overdose and when it is
prescribed to peoplewith contraindi cations, but other-
wise, thereisno sgnificant risk. Metformin hel psreduce
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LDL cholesterol and triglyceridelevelsandisnot asso-
catedwithweght gain, andistheonlyanti-diabeticdrug
that hasbeen conclusively shown to prevent thecardio-
vascular complications of diabetes. As of 2009,
metforminisoneof only two ora anti-diabeticsinthe
WorldHedth OrganizationModd Lig of Essentid Medi-
cines(theother beingglibendamide). First synthesized
and found to reduce blood sugar in the
1920s metforminwasforgotten for the next two decades
asresearch shiftedtoinsulin and other anti-digbetic drugs.
Interest in metformin wasrekindled in thelate 1940s
after several reportsthat it could reduce blood sugar
levelsin people, and in 1957, French physician Jean
Sternepublishedthefira clinicd trid of metforminasa
trestment for diabetes. It wasintroduced to the United
Kingdomin 1958, Canadain 1972, andthe United States
in1995.Metforminisnow bdievedtobethemost widdy
prescribed anti-diabetic drugintheworld; inthe United
States alone, morethan 40 million prescriptionswere
filledin 2008 for itsgeneric formul ations®®. Number of
analytical methods have been reported for measuring
metformininbiologicd fluidsand tissueextracts. These
methodsinvolved col orimetry techniques™.

Aim of thiswork wasto develop asensitiveand
simpl e spectrophotometric method for the quantifica-
tion of metforminisfinding new dimensionsof clinica
importance. To support itsinvestigation an appropriate
andytica method (sengitive, selective, reproducibleand
sample) for quantification of metforminisessentid. For
the drugs that obey the beer Lambert’s law,
spectrophometric methods of analysisof single com-
ponent insolution areusudly rapid, sensitiveand eco-
nomicdl.

EXPERIMENTAL

Apparatusand software

Filtration unit, Glassgpparatus& amode Shimadzu
UV-1601 doubl e beam spectrophotometer with afixed
dit width of 2nmusing apair of 1.cm matched quartz
cellswas used for spectrophotometric analysis. The
Shimadzu HPL C system congisting Phenomenex - Luna
RP-18(2), 250X4.6mm, 5 um column

Reagentsand phar maceutical preparations
Metformin hydrochloridewaskindly gifted by Dr.
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Reddy’s Laboratories India and Biocon India Ltd, cer-
tified to contain 99.6% and 99.8% purity respectively.
Thedrugsare used without further purification. All the
solventsused in analysiswereof HPLC grade.

HPL C method
Prepar ation of stock solution

An accurately weighed 100.0 mg of pure drug
Metformin hydrochloridewastakenin clean, dry 100
ml volumetricflask and dissolvedin smal volumemo-
bile phase-methanol: water (90:10). Thesolutionisdi-
luted to 100.0 ml with mobile phase-methanol : water
(90:10), resulting solution in 1000.0 mcg/ml of drug
concentration.

Prepar ation of mobilephase

The mobile phase methanol: water (90:10) was se-
lected.

Phar maceutical ssmplesolution (from Formulation)

Weigh accurately 20 tabl ets of metformin hydro-
chloride. An amount of the powder equivalent to con-
tent of oneunit of tablet wasdissolved separately in 60
ml of mobile phase. The solutionswere sonicated for
10minandfilteredintoa100 ml volumetricflask through
0.45p nylon membrane filter. The residue was washed
2 timeswith 10 ml of mobile phase, and thenthevol-
umewas compl eted to 100 ml with the same solvent.
The proposed RP-HPL C method was applied and the
concentration of component in the formulationswas
determined.

Chromatography

The mobile phase methanol: water (90:10) was se-
lected, becauseit wasfound that it ideally resolvesthe
peakswith retention time (RT) 1.17 min and Wave-
lengthwas salected by scanning al stlandard drugsover

1.34

1.32 4

230 232 234 236

wavelength(nm)
Figurel: Metformin HCL: 8 mcg/ml in mobile phase-metha-
nol: water (90:10).
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Figure2: Chromatogram showingretentiontime (R ) 4 ug
mi- of metformin (1.40 min) in labor ator y-pr epar ed mixture.
awiderangeof wave ength 200nmto400nm. Thecom-
ponent shows reasonably good response at 233 nm.
Theabsorbance values are represented graphically in
Figureland Figure2.

Selection of sampling wavelength

Theequivaent of 10 mg of Metforminwas accu-
rately weighedin 100 ml of volumetric flask separately
after theimmedi ate dissol ution. Thevolumewasmade
up to themark with solvent. These standard stock so-
lutions were observed to contain 100 pg/ml of
Metformin. From the above stock solution, working
standard solution having concentration 20 pg/ml was
prepared by appropriate dilution. Working standard
solution of 20 ug/ml of drug was scanned in the range
of 233 nminthe spectrum mode at thelow scan speed
to obtainthe overlain UV spectrafor drug.

Selection of mobile phase

Different column chemistry, solvent type, solvent
strength, detection wavelength and flow ratewerevar-
ied to determinethe chromatographic condition giving
thebest result. The mobil e phase conditionswere opti-
mized so that the drugswere not interfering with sol-
vent and excepients.

For the Metformin the best result was obtained at
Methanol: water (90:10). Further the model was opti-
mized by changing the concentration of mobile phase.
From the study it was found that the best result was
obtained in quaity separationintermsof pesk symme-
try, reasonable, run time and other parameters by use
of Methanol: Water (90:10) ratio mixture asmobile
phase. Theflow rate was determined the testing the

Hnalytical CHEMISTRY o

effect of different flow rate on the peak areaand reso-
lution, flow rateof 1 ml /min found optimum.

CALIBRATION

Prepar ation of stock solution

An accurately weighed 100.0 mg of pure drug
Metformin hydrochloridewastakenin clean, dry 100
ml volumetricflask and dissolved in smal volumemo-
bile phase-methanol: water (90:10). Thesolutionisdi-
|uted to 100.0 ml with mobile phase-methanol : water
(90:10), resulting solution in 1000.0 mecg/ml of drug
concentration. Now pipette out 5 ml of thissolution
and dilutedto 100 ml with mobile phase-methanol : weter
(90:10), resultingin 50 pug/ml of the drug concentration.

Procedure

Aliquotsof 0.4,0.8, 1.2, 1.6, 2.0 ml of 50 ug/ml
solution of Metformin Hydrochl oridewas pippeted into
each of five10 ml of volumetricflask. Thevolumewas
madeup to 10.0 ml with mobile phase-methanol: water
(90:10). Theabsorbance of the sol utionwas measured
at 233.0 nm. All stock and working sol utionswere soni-
cated for 5 min then filtered through the nylon mem-

TABLE 1: Calibration table of metformin

SI.NO. Conc. [mcg/ml] *Peak area
1 4 0.2067
2. 8 0.3774
3. 12 0.5229
4. 16 0.6843
5. 20 0.8242

* Aver age of three experiments
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Figure3: Calibration curveof metformin
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branefilter (0.45) prior to use. The absorbance val-
uesarerecorded in TABLE 1 and represented graphi-
cdlyinFigure3

VALIDATION OFANALYTICAL METHOD

Method validation

Vaidation of an anal ytical method isthe processto
establish by laboratory studiesthat the performance
characterigtic of the method meetstherequirementsfor
theintended analytica application.

To check the validity (predictive ability) of the
calibration models, the simultaneous analysis of the
prediction set containing five samplesof various con-
centrations of Metformin was carried out and the
resultsaregivenin TABLE 2. The mean recoveries
and therelative standard deviations of our proposed
method was computed and indicated intable. Their
numerical values were completely acceptable be-
cause of good recovery values and hence found sat-
isfactory for thevalidation.

Phar maceutical samplesolution (from Formulation)
Aliquotsof 0.4,0.8, 1.2, 1.6, 2.0 ml of 50 pg/ml
TABLE 2: Validation table of metformin

Sl.No. Conc [mcg/ml] *Peak area
1 4 0.2405
2. 8 0.4305
3. 12 0.5996
4. 16 0.7964
5. 20 0.9915

* Average of three experiments

1.2

1 y = 0.0467x + 0.0513
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Figure4: Validation curveof metformin

—= Fyll Poper

solution of Metformin Hydrochl oridewas pippeted into
each of five10 ml of volumetric flask. Thevolumewas
madeup to 10.0 ml with mobile phase-methanol: water
(90:10). Theabsorbance of the sol utionwas measured
at 233.0 nm. All stock and working sol utionswere soni-
cated for 5 min then filtered through the nylon mem-
branefilter (0.45u) prior to use. The absorbance val-
uesarerecorded in TABLE 2 and represented graphi-
cdlyinFigure4
Linearity

Thelinearity of the proposed HPLC method for
determination of Metformin wasevauated by andysing
aseriesof different concentrationsof standard drug. In
thisstudy five concentrationswere chosen, ranging be-
tween 4-20 ug mL* of Metformin. Each concentration
was repeated three times and obtai ned information on
thevariation inthe peak arearesponseratio of thein-
ternd standard to pureanaytesispresentedin TABLE
3. Areaisplotted graphicaly asafunction of analyte
concentration. Thelinearity of thecdibration grgphswas
validated by the high value of correlation coefficient,
dopeandtheintercept value. A linear relationshipwas
obtained for Metforminintherangeof 4-20 pgmL ™.
The absorbance valuesarerecorded inTABLE 3 and
represented graphically in Figure5

TABLE 3: Linearity tableof metformin

SI.NO. Conc [mcg/ml] *Peak area
1. 4 0.2085
2. 8 0.3875
3. 12 0.5724
4. 16 0.7675
5. 20 0.9654
* Average of three experiments
1.2
1] y = 0.0473x + D.0121
R? = 0.9995
0.8
[i]
5 0.6 4
0.4 4
0.2 4
D T T T T

Conc (mcgiml)

Figure5: Linearity curveof metformin
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L imit of detection (L OD) and limit of quantifica-
tion (LOQ)

Thedetectionlimit of anandytica procedureisthe
lowest amount of an analytein asamplethat can be
detected, but not necessarily quantitated as an exact
vaueandthelimit of quantitationisthelowest amount
of theanaytein the samplethat can be quantitatively
determined with defined precison under thestated ex-
perimental conditions. Thevauesof LOD and LOQ of
MetforminaregiveninTABLE 4.

TABLE 4: Characteristic parameter sof calibration equa-
tion for the proposed HPL C method for deter mination of
metformin.

Parameters HPLC
Calibration range (ng mL-1) 4-20 pg/ml
Detection limit (ug mL-1) 20.895
Quantitation limit (ug mL-1) 63.319
Regression equation (Y)a 0.9995
Slope (b) 0.0473
Intercept (a) 0.0121
Correlation coefficient 14.365

Ruggedness

Theruggednessof an analytical method i s deter-
mined by andysisof diquotsfrom homogenouslotsby
different anaystsusing operationa and environmental
conditionsthat may differ but aretill within the speci-
fied parameters of the assay. The assay of Metformin
tabletswas performed in different condition, different
anayst, and different dates. Astheresultsin TABLE 5
arewithin theacceptancelimit, the proposed method is
found to berugged.

TABLE5: Ruggedness

Parameter ot?:/lttad
Percentage Area 102.24%
SD between set of analysis on same date 0.85
SD between set of analysis on different date 1.65
RSD between set of analysis on same day 0.78%
RSD between set of analysison different days  1.75%

Robustness

Therobustness of the method was determined by
making dlight changesin the chromatographic condi-
tions. Therobustness of the proposed HPL C method

was assessed for peak resol ution and symmetric fac-

tor. Theparametersinvestigated are:

e Mobilephaseorganic content (+3%)

e Mobilephaseflow rate (£ 0.6 ml min™)
Therobustnessof themethod showsthat therewere

no marked changesin the chromatographic parameters,

which demonstratesthat the method devel opedisro-

bust. Theabsorbancevauesarerecordedin TABLE 6

and represented graphicaly in Figure6.

TABLE 6: Robustness

Sl. No. Conc.(mcgml) *Peak area
1 4 0.2080
2 8 0.3870
3 12 0.5722
4 16 0.7175
5 20 0.9454

* Average of three experiments.
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Figure6: Robustnesscurveof metformin.

CONCLUSION

For routineanaytical purposeitisdesirableto es-
tablish method capabl e of analyzing large numbers of
samplesinashort time period with good accuracy and
precision without any prior separation step. Therun
timeof theHPL C procedureisonly two minutes. Good
agreement was seen in the assay results of pharmaceu-
tica formulationsaswell asinlaboratory prepared mix-
tures by devel oped method. It can be concluded that
the proposed method was good approach for obtain-
ing reliableresultsand werefound to be suitablefor the
routine estimation of metforminin pharmaceutica for-
mulations
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