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ABSTRACT \
A simple, Accurate, precise method was developedhe simultaneous estimation of the Metformin an

Acarbose in Tablet dosage form. Chromatogram wadhtough thermo BDS (250mm 4.6mm, 5u1). Mobile
phase containing Buffer and Acetonitrile in thaaadf 35:65A was pumped through column at a flove ra
of 2ml/min. Buffer used in this method was 0.02N 4Ry buffer at P 3.3. Temperature was maintained a
30°C. Optimized wavelength for Metformin and Acasbavas 215nm. Retention time of Metformin anc
Acarbose were found to be 2.8min and 4.0min. %R&h® Metformin and Acarbose were found to be
0.65 and 0.9 respectively. %Recover was Obtainefl9a83% and 99.97% for Metformin and Acarbos
respectively. LOD, LOQ values are obtained fromresgion equations of Metformin and Acarbose we
0.4ppm, 1.3ppm and 0.8ppm, 2.5ppm respectivelyré&sgn equation of Metformin is 'y = 13779x + 1840
and of Acarbose is y = 16828x + 4143.
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blood. It is not used to treat type 1diabétésis also
used for treatment of gestational diabetes,
polycysticovary syndrome (PCOS) It works by
decreasing hyperglycemia primarily by suppressing
glucose production by the liver (hepatic
gluconeogenesis). It helps to reduce LDL cholestero
and triglyceride levels, and is not associated with
weight gain. Metformin comes as a liquid, as adgbl
and as an extended-release (long-acting) tablentak
orally. It is used alone or with other medicatioxsry
rare but serious side effect with Metformin is iact

acidosis. Other than that common side effect are

gastrointestinal irritations, including diarrheaamps,
nausea, vomiting and increased flatulence. Liteeatu
survey revealed

The HPLC methods for estimation of metformin in
Bulk, human plasma and pharmaceutical
forms”". LC-MS-MS method was reported for the
determination of Metformin in human plasiha
Literature survey reveals several Analytical and
Bioanalytical methods for the analysis of Metformin
These methods reported with Metformin alone or in
combination with other drug. These include HPLE
and spectrophotometry analysis of Metformin in
tablets.

Acarbose, Figure No.2 also known as BAY g 5421, is
a a-glycosidase inhibitor that prevents absorption of

sucrose and maltose. This compound has been found t

delay digestion of complex disaccharides and
carbohydrates. Further

by binding to the glucoamylase-like domain new the
amino termini and causing an alteration in the
structure. Acarbose inhibits enzymeglycoside

hydrolyses) needed to digest carbohydrates,
specifically, alpha-glycosidaseenzymes in the brush
border of the small intestines and pancreatic alpha
amylase. Pancreatic amylase  hydrolyzes
starches to oligosaccharides in the lumen of thallsm

intestine, whereas the
Available online: www.uptodateresearchpublicatiomc

dosage

studies suggest that this

compound can stimulate phosphorylase kinase (PHK)

complex

membrane-boundintestine

al phagl ucosidaseshydrolyze oligosaccharides, trisacch
arides and disaccharides to glucose ar
othermonosaccharide’sin  the  small intestine
Inhibition of these enzyme systems reduces theafate
digestion of complex carbohydrates. Less glucose
absorbed because the carbohydrates are not bro
down into glucose molecules. In diabetic patietits,
short-term effect of these drugs therapies is tvasse
current blood glucose levels, the long-term efiech
reduction in HbAIlc level. this reduction averages a
absolute decrease of 0.7% which is a decreaseoot ab
10% in typical HbAlcvalues in diabetes studies
Literature survey revealed that several Analytiadl
Bioanalytical methods for its estimation usinc
Reversed Phase-High Performance Liqui
Chromatography [RP-HPLC] with UV detection,
HPLC - electro spray tandem mass spectrometry, L
MS, liquid chromatography with atmospheric pressul
chemical ionization tandem mass spectrometry al
RP-HPLC method. The developed method has vario
advantages over the above mentioned methodsjsas |
simple, economical, faster, precise and accuratk a
specificfor quantitative determination of Miglitoh
pharmaceutical dosage form. As per our detaile
literature survey as on date, there are very fgwone
using UV and RP-HPLC for the simultaneou:
quantitative estimation of Metformin and Migllitah
Bulk and Pharmaceutical dosage forms. We here
reported a new, simple, sensitive, precise, aceura
and linear and isocratic RP-HPLC method for th
simultaneous quantitative estimation of Metformmnd a
Migllitol in bulk and Formulation as per ICH
Guidelines.

MATERIALS AND METHODS

Chemicals and reagents

Metformin and Acarbose standard was obtained fro
reputed companies, formulation tablets were purghas
from local pharmacy. HPLC grade Methanol, Wate

and Acetonitrile were purchased from Merck
specialties Pvt. limited, Mumbai.
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Instruments

HPLC instrument used was of WATERS HPLC 2965
SYSTEM with Auto Injector and PDA Detector.
Software used is Empower 2. UV-VIS
spectrophotometer PG Instruments T60 with special

bandwidth of 2mm and 10mm and matched quartz was
be used for measuring absorbance for Metformin and

Acarbose solutions. Ultrasonicator was used to
sonicating the mobile phase and samples. Standalrd a
sample drugs were weighed by using Denver
electronic analytical balance (SI-234) and pH of

themobile phase was adjusted by using Systronics

digital pH meter.
Chromatographic conditions

Separation of the drugs was achieved on a reverse

phase BDS column, C18 (250 X4.6mmy).5 The
mobile phase consists of a mixture Acetonitrile and
potassium dihydrogen ortho phosphate buffer  (pH
adjusted to 3.3) in ratio of 65:35, v/iv. The mobile
phase was set at a flow rate of 1 ml/min and the
volume injected was 1@l for every injection. The
detection wavelength was set at 215nm.

Mobile phase Preparation

The mobile phase was prepared by mixing Acetoaitril
and buffer in the ratio of 65:35 v/v and later sated

for 10 minutes for the removal of air bubbles.

Buffer Preparation

The buffer solution was prepared by weighing 2.@R2g
potassium dihydrogen orthophosphate ¢KPD,) and
transferring to 1000 ml of HPLC grade water to get
0.01M buffer strength, which was adjusted to pH 3.3
with dil. OPA solutions.

Preparation of Stock and working Standard
Solution

Accurately Weighed and transferred 50mg of
metformin and 5mg of Acarbose working Standards
into 10ml and 10ml clean dry volumetric flasks, add
3/4 ml of diluents, sonicated for 5 minutes and enak
up to the final volume with diluents.1ml from the

Available online: www.uptodateresearchpublicatiomc

above two stock solutions was taken into a 10n
volumetric flask and made up to 10ml.

Preparation of Sample Solution

5 tablets were weighed and calculate the avera
weight of each tablet then the weight equivalenb to
tablets was transferred into a 250mL volumetricKla
200MI of diluents added and sonicated for 25 mir
further the volume made up with diluent and filtere
From the filtered solution 0.5ml was pipeted oubia
10 ml volumetric flask and made upto 10ml witt
diluent.

RESULTS AND DISCUSSION

A Reverse phase HPLC method was develop:
keeping in mind the system suitability parametess i
resolution factor (Rf) between peaks, tailing fa¢i),
number of theoretical plates (N), runtime and thstc
effectiveness. The optimized method develope
resulted in the elution of Metformin at 2.8min,
Acarbose at 4.0min. Figures No.3 and 4 represe
chromatograms of blank solution and mixture o
working standard solutions respectively. All syster
suitability parameters meeting acceptable critéoia
the mixture of standard solutions.

System Suitability

System Suitability tests are an integral part ofhoe
development and are used to ensure adequ
performance of the chromatographic system. Retenti
time (RT), number of theoretical plates (N), pea
resolution (Rs) and peak Tailing factor (T) were
evaluated for six replicate injections of the mmetwf
standards at working concentration. The resultsewe
given in Table No.1 within acceptable limits. The
sample peaks were identified by comparing theixaat
retention times with the standard drugs mixture
System suitability parameters were within the
acceptance limits, ideal for the chromatographe
sample. Integration of separated peak area was d«
and each drug concentration was determined by usi
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the peak area concentration relationship obtainedd
standardization step.

Method validation

Validation of the analytical method is the proctsst

establishes by laboratory studies in which the

performance characteristics of the method meet the

requirements for the intended analytical applicatio

RP-HPLC method developed was validated according

to International Conference on Harmonization (ICH)
guidelines for validation of analytical procedurg&be

method was validated for the parameters like system

suitability, specificity, linearity, accuracy, pision,
ruggedness, and robustness, limit of detection (LOD
and limit of quantification (LOQ)

Specificity

Figures No.3-4 of blank, mixture of standard drug
solution and sample chromatogram reveal that the
peaks generated in mixture of standard solution and
sample solution at working concentrations are only
because of the drugs as blank has no peaks at the
retention times Metformin, and Acarbose. Hence the
method developed is said to be specific.

Linearity

Linearity is determined by a series of three to six
injections of five or more standards. Peak areas (o
heights) of the calibration standards are usudtted

in the Y-axis against the nominal standard
concentration, and the linearity of the plottedveuis
evaluated through the value of the co-relation
coefficient (r2). Because deviations from linearne
sometimes difficult to detect, two additional gragath

procedures can be used. The first one is to plot

deviations from regression line versus concentnatio
versus logarithm of concentration. For linear range
the deviations should be equally distributed betwee
positive and negative values. Another approachois t
divide signal data by their respective concentretio
yielding the relative responses. A graph is plotietth
the relative responses on Y-axis and the correspgnd

concentrations on X-axis on a log scale. The obthin
Available online: www.uptodateresearchpublicatiomc

line should be horizontal over the full linear randt
higher concentrations, there will typically be
negative deviation from linearity. Six linear
concentrations of Metformin (125-750ppm) anc
Acarbose (12.5ppm to 75ppm) are prepared al
injected. Regression equation of the Metformin ar
Acarbose are found to be, y = 13779x + 1840, y
16828x + 4143. And regression co-efficient was 9.99
Precision

It is a measure of degree of repeatability of a
analytical method under normal operation and it |
normally expressed as % of relative standal
deviation. Standard deviation (% RSD). The standa
solution was injected for six times and measured tl
area for all six injections in HPLC. The % RSD thbe
area of six replicate injections was found to b#hini
the specified limits.

Intermediate Precision

To evaluate the intermediate precision (also knasn
Ruggedness) of the method, Precision was perform
on different day by using different make column o
same dimensions. The standard solution was inject
for six times and measured the area for all s
injections in HPLC. The % RSD for the area of si
replicate injections was found to be within the
specified limits.

Accuracy

Accuracy of the method was determined by Recove
studies. To the formulation (pre analyzed samjple),
reference standards of the drugs were added at
level of 50%, 100%, 150%. The recovery studies we
carried out three times and the percentage recove
and percentage mean recovery were calculated
drug. Three concentrations 50%, 100%, 150%, we
injected in a triplicate manner and amount Recaliere
LOD

Limit of Detection was calculated by Metformin anc
Acarbose method and LOD for Metformin anc
Acarbose were found to be 0.4 and 0.8 respectively.
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LOQ

Limit of Quantification was calculated by Metformin
and Acarbose method and LOQ for Metformin and
Acarbose were found to be 1.3 and 2.5 respectively.
Robustness

Capacity to remain unaffected by small but delibera

variations in method parameters. Comparison results

under differing conditions with precision under mai
conditions. The results are to determine the rotasst

of method, the final experimental conditions were
purposely altered and the results were examined. Th
flow rate was varied by 1 £ 0.2 ml/min. the peregya

of organic modifier was varied by 65 = 5% and
column temperature was varied by 30 + 5°C. Their
effects on the retention time (TR), tailing fac{@p,
theoretical plate numbers (N) and repeatabilitpedk
areas (n = 3) were studied. Considering the result
modifications in the system suitability parametansi
the specificity of the method, it would be concldde

that the method conditions are robust. Small deditee
changes in method like Flow rate, mobile phaserati
and temperature are made but there were
recognized change in the result and are withingaayy
per ICH Guide lines.

Assay of Pharmaceutical Formulation

Standard preparations are made from the APl a
Sample Preparations are from Formulation. Bof
sample and standards are injected six homogene
samples. Drug in the formulation was estimated &
taking the standard as the reference. The Average
Assay was calculated and found to be 99.87 al
100.16 for Metformin and Acarbose respectively.
Degradation Studies: Degradation studies we
performed with the formulation and the degrade
samples were injected. Assay of the injected sasnp!
was calculated and all the samples passed thes|ohit
degradation.

Table No.1: System Suitability Studies Results

S.No Parametea Property Metformin Acarbose
1 Repeatability <1% <1%
2 Resolution(Rs) >2 > 2
3 Tailing Factor(T) <2 <2
4 Theoretical Plates(N) > 2000 > 2000
Table No.2: Calibration Data of Metformin and Acarbose Method.
N Concentration R Concentration s
>NOT Metformin (ug/mi) esponse Acarbose(ug/ml) | T ooPooC
1 0 0 0 0
2 12F 172323 12.5 21730¢
3 25C 339729¢ 25 42231
4 37t 517187 37.5 63992:
5 50C 693853l 5C 84189(
6 628 872207 62.5 106997.
7 75C 1022876. 75 125497
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Table No.3: Precision Data for Metformin and Acarbse

S.No Metformin Acarbose
1 4939343 837201
2 5008315 837349
3 4991606 822464
4 5029965 835401
5 5018074 823672
6 5012675 824740
Mean 4999996 830138
Std. Dev 32261.7 7203.1
% RSD 0.65 0.9
Table No.4: Intermediate Precision /Ruggedness Rdstor Metformin and Acarbose
S.No Metformin Acarbose
1 4906406 823213
2 495089t 82703"
3 496555! 82119¢
4 491175t 82722¢
5 494832 82815¢
Mear 493658 82536¢
Std. Dev 26026.: 3003.¢
%RSLC 0.5: 0.4
Table No.5:Accuracy Results of Metformin and Acarbose
S.No | Sample | Amount added (pg/ml) Amou(r&tgl/?rﬁgovered Recovery (%) | % RSD
250 249.8 99.93 0.41
1 [Metformin 500 498.2 99.63 0.44
75C 749.t 99.9:¢ 0.1%
25 25.1 100.2: 1.04
2 Acarbose 50 49.9 99.87 0.7
75 74.C 99.8: 0.5%

Table No.6: Robustness Data of Metformin and Acarbse Method

S.No Robustness condition Metformin %RSD Acarbose YRSD
1 Flow minus 0.1 0.1
2 Flow Plus 0.1 0.1
3 Mobile phase minus 0.1 0.0
4 Mobile phase Plus 0.3 0.2
5 Temperature minus 0.0 0.3
6 Temperature Plus 0.2 0.1
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Table No.7: Results Data for Pharmaceutical TableDosage form

S.No Metformin % Assay Acarbose %Assay
1 98.8¢ 100.9¢
2 100.2¢ 100.9:«
3 99.9¢ 99.1¢
4 100.7: 100.7:
5 100.47 99.2¢
6 100.3¢ 99.4:
AVG 100.1: 100.0°
STDEV 0.6% 0.8i
% RSC 0.6t 0.87
Table No.8: Degradation Data of Metformin
S.No Degradation Condition % Drug Degraded Purity Angle Purity Threshold
1 Acid 7.8¢€ 0.17 0.46¢
2 Alkali 6.9¢ 0.17¢ 0.50¢
3 Oxidatior 5.8¢ 0.17¢ 0.46¢
4 Therma 4.9¢ 0.15¢ 0.44:
5 uv 1.8: 0.17: 0.47¢
6 Watel 0.44 0.16: 0.41:
Table No.9: Degradation Data of Acarbose
S.No Degradation % Drug Purity Angle Purity Threshold
' Condition Degraded
1 Acid 7.56 0.305 0.503
2 Alkali 6.78 0.271 0.459
3 Oxidation 5.90 0.277 0.442
4 Thermal 4.81 0.451 0.485
5 uv 1.65 0.276 0.480
6 Water 0.86 0.357 0.504
Table No.10: Results Data of Validation Parameterés Per ICH
S.Nc Parameters Metformin Acarbose
1 Calibration range (mcg / ml) 125-750ppm 12.5-fBpp
2 Optimized waveleng 215nn 215nn
3 Retention tim 2.8mir 4min
4 Regression equation (Y*) y = 13779x + 184 y 828X + 4143
5 Correlation coefficient(r: 0.99¢ 0.99¢
6 Precision (% RSD’ 0.6% 0.6
7 % Recover 99.83¥% 99.97%
8 Limit of Detection (mcg / ml) 0.4ppm 0.8ppm
9 Limit of Quantitation (mcg/ m 1.3ppn 2.5ppn
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Figure No.1: Structure of Metformin

o}
OH
OH | o
HO OH
OH
o o
HO
OH “on
Figure No.2: Structure of Acarbose
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Figure No.3: Typical Chromatogram of Blank Solution
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Figure No.6: Calibration Curve of Acarbose
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Figure No.9: Chromatogram for Sample (Tablet Formuétion)
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CONCLUSION

A simple, Accurate, precise method was developed fo
the simultaneous estimation of the Metformin and
Acarbose in Tablet dosage form. Retention time of
Metformin and Acarbose were found to be 2.8min and
4.0min. % RSD of the Metformin and Acarbose were
found to be 0.65 and 0.9 respectively. % Recoves wa
Obtained as 99.83% and 99.97% for Metformin and
Acarbose respectively. LOD, LOQ values are obtained
from regression equations of Metformin and Acarbose
were 0.4ppm, 1.3ppm and 0.8ppm, 2.5ppm
respectively. Regression equation of Metformin s y
13779x + 1840, and of Acarbose is y = 16828x +
4143. Retention times are decreased and that man ti
was decreased so the method developed was simple
and economical that can be adopted in regular Quali
control test in Industries
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