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ABSTRACT

A simple highly sensitive spectrophotometric method was developed for
the quantification of Metformin hydrochloride (N, N-dimethylimido-
dicarbonimidic diamide). U.V.Spectrophotometric estimation of Metformin
hydrochloride in bulk and in formulation using 0.1M Sodium hydroxide
(NaOH) solution as solvent. The absorption maximawas measured at 233nm.
The linearity was found in the concentration range 5-25mcg/ml. The pro-
posed method can be utilized as a stability indicating assay. Under the
described conditions the proposed method is linear over the concentration
range of 5-25mcg/ml and the coefficient of determinationwere>0.999 with a
relative standard deviation of 0.702105%. The average recovery of thetar-
get compound is98.62% with alimit of quantification (LOQ) of 158.13mcg/
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ml and thelimit of detection (LOD) 52.183mcg/ml.
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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
formulationisawayschallenging. Metformin (N,N-
dimethylimido- dicarbonimidic diamide) isan ord anti-
diabetic drug. Itisthefirst-linedrug of choicefor the
treatment of type 2 diabetes, particularly in overweight
and obese people and those with normal kidney func-
tion*3,

Evidenceisaso mounting for itsefficacy ingesta-
tiond diabetes, although safety concernstill preclude
itswidespread usein thissetting. Itisalso usedinthe
treatment of polycystic ovary syndrome and has been
investigated for other diseaseswhereinsulinresistance

may be an important factor. When prescribed appro-
priately, metformin causesfew adverseeffectsthemost
commonisgastrointestina upset and, unlikemany other
anti-diabetic drugs, doesnot cause hypoglycemiaif used
aone. Lactic acidosis(abuildup of lactatein the blood)
can be aserious concernin overdose and wheniitis
prescribed to peoplewith contraindi cations, but other-
wise, thereisno significant risk. Metformin helpsre-
duceLDL cholesterol andtriglyceridelevelsand isnot
associated withweight gain, and isthe only anti-dia-
betic drug that hasbeen conclusively shown to prevent
the cardiovascular complications of diabetes. As of
2009, metforminisoneof only two ora anti-diabetics
intheWorld Health Organization Modd List of Essen-
tial Medicines (the other being glibenclamide). First
synthesized and found to reduce blood sugar in the
1920s, metformin wasforgotten for the next two de-
cades asresearch shifted to insulin and other anti-dia-
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Figurel: Metformin HCL: 15mcg/mlin 0.1M NaOH solution
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Figure3: Metformin: 5.0-25.0mcg/ml in 0.1M NaOH solution

betic drugs. Interest in metformin wasrekindled in the
late 1940s after severa reports that it could reduce
blood sugar levelsin people, and in 1957, French phy-
sician Jean Sterne published thefirst clinical trial of
metformin asatrestment for diabetes. It wasintroduced
to the United Kingdomin 1958, Canadain 1972, and
the United Statesin 1995. Metforminisnow believed
to bethemost widdy prescribed anti-diabeticdrugin
the world; in the United States alone, more than 40
million prescriptionswerefilled in 2008 for itsgeneric
formulationg>®. Numbers of anaytical methodshave
been reported for measuringmetformininbiologica flu-
idsand tissue extracts. These methodsinvolved UV
techniques™.

Aim of thiswork wasto devel op asensitiveand
simpl e spectrophotometric method for the quantifica
tion of metforminisfinding new dimensionsof clinica
importance. To support itsinvestigation an gppropriate
andytica method (sengitive, selective, reproducibleand
sample) for quantification of metforminisessentid. For
the drugs that obey the beer Lambert’s law,
spectrophometric methods of analysisof singlecom-
ponent insolution areusudly rapid, sensitiveand eco-
nomicd.
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Figure2: Metformin: 5.0-40.0mcg/ml in 0.1M NaOH solution
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Figure4: Metformin: 200.0mcg/ml in 0.1M NaOH solution

EXPERIMENTAL

Apparatus

A model Shimadzu UV-1601 double beam spec-
trophotometer with afixed it width of 2nmusinga
pair of 1.cm matched quartz cellswasused for spectro-
photometricanayss.

Materials

All the chemica swereof andytical reagent grade,
and the solvents were of spectroscopic grades. A
Metformin hydrochloride (N, N-dimethylimido-
dicarbonimidic diamide) (Wintac Limited, Bangalore,
Karnataka State, India), Distilled water and 0.1M
NaOH solution.

Spectrophometric method
Prepartion of standrad metfor min hydrochloride

An accurately weighed 100.0mg of pure drug
Metformin hydrochloridewastaken in clean, dry 100ml
volumetricflask and dissolvedinsmdl volumeof 0.1M
sodium hydroxide solution (10.0-20.0ml). Thesolution
isdiluted to 100.0ml with 0.1M sodium hydroxide so-
lution, resultingin 1000.0 mcg/ml of drug concentra-
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TABLE1
Si.
No. Parameters Results
1 Absorption maxima (nm) 233
2 Beer’s law limits (mcg/ml) 5-25
3 Molar extinction coefficient (mole™ cm™) 8.7x10%
. e . 2
4 m@lé\:cseeﬂﬁgny (mcg/cm/0.001 11x102
Regression equation (y) 0.9998
5 Slope (b) 0.0444
Intercept (a) 0.014
6 Coefficient of variance 5.302062¢
7 Standard deviation 0.702105
8 Limit of detection (mcg/ml) 52.183
9 Limit of quantitation (mcg/ml) 158.13
10 % Recovery 98.62

tion. Now pi pette out 10ml of thissolution and diluted
to 100 ml with 0.1 N Sodium hydroxide solution, re-
sultingin 100ug/ml of thedrug concentration.

Deter mination of absor ption maximaof metformin
hydrochloridein 0.1m NaOH solution

1.5ml aiquot of Metformin hydrochloride solution
of 1200mcg/ml in 0.1M sodium hydroxidewas pipetted
into 10ml volumetric flask and volumewasmadeup to
themark with 0.1M sodium hydroxide solution. The
fina concentration of drugwas 15mcg/ml. Thesolution
wasthen scannedin UV range between 200 to 400nm
to get absorption maximausing 0.1M sodium hydrox-
ide solution as blank. On scanning the absorption
maximaof Metformin hydrochloride15meg/ml in0.1M
sodium hydroxide was found out to be 233 nm and
represented graphicalyinfigurel.

Determination of concentration rangeof metformin
hydrochloride

Aliquotsof 0.5ml, 1.0ml, 1.5ml, 2.0ml, 2.5ml, 3.0ml,
& 4.0ml of 100ug/ml of Metformin Hydrochloridewere
pippeted into each of eight 10ml volumetric flask the
volumeweremadeup to 20ml with0.1M Sodium Hy-
droxide sol ution was measured at 233nm against 0.1M
Sodium Hydroxide solution asablank. Theabs. Vs
conc. curvewasfound to belinear inthe concentration
range 0.5-25mcg/ml of Metformin hydrochloridein
0.1M sodium hydroxide solution and represented
graphicdly a figure 2.

Hnalytical CHEMISTRY o

Preparation of standard curve of metformin hy-
drochloride

Aliquotsof 0.5, 1.0, 2.0, 2.5ml of 100ug/ml solu-
tion of MetforminHydrochloridewas pippetedinto eech
of five 10 ml of volumetricflask. Thevolumewasmade
up to 10.0ml with 0.1M sodium hydroxide solution.
The absorbance of the solution was measured at
233.0nm against 0.1M sodium hydroxide solution as
blank. Thecalibration curve showsthat Beer’s law was
obeyed in the concentration range 5.0-25.0mcg/ml of
Metformin hydrochloridein 0.1M sodium hydroxide
solution and represented graphicaly infigure 3.

Optical characteristics

Theoptica characteristicsof the proposed method
havebeen cdculaed. ThevduesaregiveninTABLE 1.

Validation parameters
Recovery studies

Aliquotsof 2.0ml of sampledrug Metformin Hy-
drochloride solution of 100.0mcg/ml were pipetted into
each of four 10 ml volumetricflasks. Tothefirst three
volumetric flasks 0.5ml, 01ml and 1.5ml of standard
drug solution of 100.0mcg/ml was added respectively.
The volume was made up to 10.0 ml with 0.1M so-
dium hydroxidesolution and the absorbance was mea
sured at 233.0 nm against reagent blank. The percent-
agerecovery by the proposed method wasranging from
100.27 t0 96.96% indi cating no interference of excipi-
entspresent intheformulation.

Precision
Repeatability

100.0mg of Metformin hydrochloridewasweighed
inthreereplicatesand transferred into three clean and
dry 100ml volumetric flasks. The compound wasfirst
dissolved in small volume (10.0-20.0ml) of 0.1M so-
dium hydroxide solution and volumewas made up to
100.0 ml with 0.1M sodium hydroxidesol ution. 0.20ml
aliquotsof the above stock solution were pipetted into
threedifferent 10.0ml volumetricflasksand volumewas
made up to 10.0ml with 0.1M sodium hydroxide solu-
tion. The absorbance of each of these solutions was
recorded at 233.0 nm against reagent blank. Theaver-
age percentagerecovery by the proposed method was
ranging from 99.88 and standard deviation 0.0848 %
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indicating good repegtability.
I ntermediate precision

100.0mg of Metformin hydrochloridewasweighed
inthreereplicatesand transferred into three clean and
dry 100ml volumetric flasks. The compound wasfirst
dissolved insmall volumeof 0.1M sodium hydroxide
solution and volumewasmade up to 100.0ml with 0.1M
sodium hydroxide solution.0.15 ml diquots of each of
the stock solution were pipetted into three different
10.0ml volumetric flasks and volumewas made up to
10.0ml with 0.1M sodium hydroxide. Theabsorbance
of each of test solutions was recorded at 215.0nm
against reagent blank. The average percentage recov-
ery by the proposed method wasranging from 99.89
and standard deviation 0.438 % indicating good re-
pestability.
Sability

Andiquot of 1.5ml tandard Metformin hydrochlo-
ride solution of 100.0mcg/ml was pipetted into 10ml
volumetricflask. Thevolumewasmadeupto 10ml with
0.1M sodium hydroxide sol ution. Theabsorbancewas
measured at 233.0nm againgt reagent blank at different
timeintervals. Theresultsarerepresentsinfigure4.
The absorbance of Metformin hydrochl oride solution
200mcg/ml in 0.1M NaOH wasfound to be stablefor
30.0 minutes after which the absorbance decreases.

RESULT AND DISCUSSIONS

U.V. Spectrophotometric estimation of Metformin
in bulk formulation using 0.1M Sodium hydroxide
(NaOH) solution as sol vent the absorption maximawas
measured at 233.0 nm. Thelinearity wasfoundinthe
concentration range 05-25mcg/ml. The Sandell’s sen-
sitivity wasfound to be 0.01135mcg/cm? 0.001 absor-
bance unitsand Molar absortivity 0.08748mol‘cm?,
Regression, Slope and Intercept was found to be
0.9998, 0.0444 and 0.014. Coefficient of variancewas
found to be 5.3020625. The Standard deviation of
0.702105. LOD and LOQ was found to be
52.183mcg/ml and 158.13 (mcg/ml), indicated accu-
racy and reproducibility of the method. The method
wasextended for the determination in bulk drug formu-
lation. It was observed that the results obtai ned were
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comparabletothat of Lableclaim. Therecovery stud-
ies of the standard drug when performed in the
preanal ysed formul ation gave percentage recovery of
100.27 t0 96.96 % indicating practically no interfer-
ence of formulation excipients with the proposed
method.

CONCLUSION

It wasfound that no spectrophotometric methods
were availablefor the estimation of Metformin hydro-
chlorideinbulk andinformulations.

The new method devel oped wasNew Simple, Ac-
curate, Sensitivity, Economica and Reproduciblewhich
could providesatisfactory results. Themethodscan be
used for routineanaysisof Metformin hydrochloridein
bulk andinformulation. Themethodsare practicd and
vauable

The described method has many advantages:. it does
not need expensg veagpparatus, itissmpleand quick; its
linear rangeisrelatively wide, it hasgood sel ectivity.
Furthermore, the proposed method may be success-
fully used to determine M etforminin bulk andin phar-
maceutical formulations. Accordingly, themethodis
practica andvaluable.
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