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Abstract .

Simple , precise , economical , fast and reliable two UV methods have been developed for the
simultaneous estimation of Metformin HCI and Glimepiride in bulk and pharmaceutical dosage form .
Method A is Absorbance maxima method

, Which is based on measurement of absorption at maximum wavelength 0f236 nm for Metformin HCI
respectively . Method B is area under curve ( AUC ) , in the wavelength range of 217-247 nm for
Metformin HCI . Linearity for detectorresponse was observed in the concentration range of 5- 25ug / ml
for Metformin HCI The accuracy of the methods was assessed by recovery studies and was found to be
The developed method was validated with respect to linearity , accuracy, precision and specificity . The
results were validated statistically as perICH Q2 Rl guideline and were found to be satisfactory . The
proposed methods were successfully applied for the determination of for Metformin HCI in commercial
pharmaceutical dosage form .

Keywords - Spectroscopy, sample cell, simultaneous estimation .

Introduction.

Metformin HCI chemically ; N dimethylimidodicarbonimidic diamide hydrochlorideis used as antidiabetic
drug from the biguanide class used in the management of type 2 diabetes . Major action of metformin
lay in increasing glucose transport across the cell membrane in skeletal muscle .
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A survey of pertinent literature revealed that in estimation of individual as well as combination of
Metformin HCI ... Simultaneous determinations of Metformin HCI dosage form were also reported like
HPLC[8,9],RP-HPLC[10-13].LC [14]and UV - Spectroscopy [ 15 19 ] . Therefore an attempt was
made to develop a new rapid and sensitive UV Spectrophotometric method and to validate as per ICH -
guidelines . A comprehensive literature research reveals the lack of a Spectrophotometric analytical
method for simultaneous estimationof Metformin HCI in pharmaceutical formulations . A successful
attempt was made to develop . accurate, precise and simple method of analysis for estimation of both
the drugs in combined dosage form .

Materials and Methods.

Apparatus and instrumentation

Sonication of the solutions was carried out using an Ultrasonic Cleaning Bath (Spectra lab UCB 40 ,
India ) .Calibrated volumetric glassware ( Borosil ) wasused for the validation study .

Materials

Reference standard of Metformin HCI were supplied as gift sample by 3 / 9 /Park Aurangabd . The
commercial formulation Gluconorm - G 4 with label claim50 . HCI per tablet were purchased from local
market Mangalwedha , Dist : -Solapur .

Method development
Preparation of standard stock solution

Stock solution was prepared by diluting 10 mg of each drug in sufficient quantity of methanol in
separate volumetric flask and volume was made up to 100 ml to get the concentrations of 100ug / ml
for each drug Dilutions from stock solution were preparedin the range of 5-25 pg / ml for Metformin HCI
Methanol was usedas a blank solution .

Method A : Absorption Maxima Method

For the selection of analytical wave length , standard solution of Metformin HCI were scanned in the
spectrum mode from400 nm to 200 nm separately . Fromthe spectra of drug max of Metformin HCI ,
236 nm]

, were selected for the analysis . Aliquots of standard stock solution were made and calibration curve
was plotted .
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Method B : Area under Curve Method

From the spectra of drug obtained after scanning of standard solution of Metformin HCL , area under
the curve in the range of 217-247 nm was selected for the analysis . The calibration curve was
prepared in the concentration rangeof 5-25 pg / ml HCI respective AUC range . Both drugs followed the
Beer - Lambert's la mentioned concentration range . The calibration curves were plotted as abs
concentration of HCL . The coefficient of correlation (r), slope and intercept values of this method.

Results and Discussion

The methods discussed in the present work provide a convenient and accurate way for analysis of
Metformin HCI in its bulk and pharmaceutical dosage form . Absorbance maxima of Metformin
HClat236 nm were selected for the analysis . Linearity for detector response was observed in the
concentration range of 5-25 pg / ml for Metformin HCI . Percent amount found for Metformin HCI in
tablet analysis was found in the range of 100.18 % , 99.47 respectively. Standard deviation and
coefficient of variance for three determinations of tablet formulation

, was found to be less than +

2.0 indicating the precision of the methods . Accuracy of proposed methods was ascertained by
recovery studies and the results are expressed as % recovery . %recovery for Metformin HCI was found
in the range of 100.23 % and 99.67 % values of standard .

deviation and coefficient of variation was satisfactorily low indicating the accuracyof all the methods . %
RSD for Intradayassayprecisionfor Metformin HCl was foundtobe0.785 , 0.248 and 0.198 for Method A
and B. Interday assay precision for Metformin HCI was found to be 0.681 . The LOD and LOQ were
found to be 0.7480 pug / ml and 2.4491ug / ml . respectively of Metformin HCI . Based on the results
obtained, it is found that the proposed methods are accurate, precise, reproducible & economical and
can be employed for routine quality control of Metformin HCI in bulk drug and its pharmaceutical
dosage form .

Conclusion

UV spectrophotometric methods for Metformin HC1 were developed separatelyin bulk and tablet
dosage form by , Absorbance maxima method and Area under curve method . Further , UV
Spectrophotometric methods for the simultaneous estimation of Metformin HCI were in bulk and
combined dosage form . Themethodswerevalidatedasper ICH guidelines . The standard deviation and %
RSD calculated for these methods are < 2 . indicating icating of the methods . The results of the
recovery studies showed the high degree of accuracy of these methods . In conclusion , the developed
methods are accurate , precise and selective and can be employed successfully for the estimation of
Metformin HCI inbulk and pharmaceutical dosage form . high degree of precision

References

(1)  Bhamare P. C A New Analytical Method Development and Validation of Metformin Hydrochloride
and Fenofibrate by Absorbance Ratia UV Spectrophotometric Method . Asian Journal of Biochemical
and Pharmaceutical Research . 2011;2 (: 115-128.

IJCRT2312853 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h585




www.ijcrt.org © 2023 |JCRT | Volume 11, Issue 12 December 2023 | ISSN: 2320-2882

(2) Rashmi Ranjan Sarangi . Simultaneous UV - Spectrophotometric Estimation of Glipizide and
Metformin in Bulk and its Dosage Form . International Jaumal of Pharmaceutical & Biological Archives .
2011;11371145.

(3) Ketan P. Dadhania . Development and Validation of SpectrophotometricMethod for Simultaneous
Estimation of Gliclazide and Metformin hydrochloride inBulk and Tablet Dosage form by Simultaneous
Equation Method . International Journal of Pharmaceutical Sciences and Research . 2011;2 (6): 1559
1563 .

(4)  Audumbar Digambar Mali , Shivaji Shinde , Rupali Hirve , Swapnil More , Simultaneous
Determination of Metformin Hydrochloride and Glimepiride in Pharmaceutical Dosage form by First
Order Derivative UV Spectrophotometry . Creative Journal of Pharmaceutical Research . 2015.113) 100-
108.

(5) Sakala Bhargavi, Gopisetty Suryasagar, Dantu Krishna Sowmya , Kota Ashok , Sreekanth Nama .
UV Spectrophotometric Method for Determination of Glimepiride in Pharmaceutical Dosage Forms .
International Journalof Pharmaceutical Sciences Review and Research . 2013;21(2):131-133

(6) Altinoz S. and Tekeli D. Analysis of Glimepiride by using derivative UV spectrophotometric
method . J. Pharm . Biomed . Anal . 2001 ; 24 : 507-515 .

(7)  Isam Ismail Salem , Jafer Idrees , Jaafar ( Al Tamimi . Determination of Glimepiride in human
plasma by liquid chromatography electrospray lonization tendem mass spectrometry . Journal
Chromatography B 2004 ; 799

(8) : 103-09 . Mousumi Kar and P. K. Choudhury , HPLC Method for Estimation of Metformin
Hydrochloride in Formulated Microspheres and Tablet Dosage Form .
Indian Journal of Pharmaceutical Science . 2015; 30 : 318-320

(9) Wanijari DB, Gaikwad NJ . Reversed phase HPLC method for determination of Glimepiride form .
Ind JPharm Sci 2005;2 (1) :253-55.

(10) Madhukar, A, A. Prince, Vijay Kumar, R, Sanjeeva, Y Jagadeeshwar . K,
D. Raghuprat Sensitive Analytical Method Development and Validation of Metformin Hydrochloride by
RP - HPLC . International Journal of Pharmacy and Pharmaceutical Sciences.2011;3(3):117-120.

1) Amit kumar de , Ashok kumar bera , Ghatak Sushovan , Chowdhury PP , Chattopadhyay SP ,
Chakraborty MR . A rapid and validated RP - HPLC method for estimation of Glimepiride in solid dosage
form . J Indian Chem Soc . 2010; 87(8) 1007-1012

(12 ) Deepti Jain , Surendra Jain , Deepak Jain , and Maulik Amin . Simuitaneous Estimation of
Metformin Hydrochloride , Pioglitazone Hydrochloride andGlimepiride by RP - HPLC in Tablet
Formulation . Journalof ChromatographicScience . 2008 ; 46 : 501-504

(13) Prveenkumar reddy B , Boopathy D , Bibin Mathew , Prakash M , Perumal P. Method
development and validation of simultaneous determination of Pioglitazone and Glimepiride in
pharmaceutical dosage form by RP - HPLC . Int JChem TechRes . 2010;2(1): 50-53.

(14) Mubeen Ahmed Khan , Sukumar Sinha , Santosh Vartak , Atul Bhartiya , Shankar Kumar , LC
determination of Glimepiride and its related impurities . JPharmBiomed Ana, 2005; 39 (5) : 928-43.

(15) Amruta B. Loni , Minal R. Ghante , S. D. Sawant . Simultaneous UV Spectrophotometric
Method for Estimation of Sitagliptin phosphate and Metformin hydrochloride in Bulk and Tablet Dosage
Form . Scholars Research Library Der Pharma Chemica . 2012;4 (3):854-859 .

IJCRT2312853 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h586




www.ijcrt.org © 2023 |JCRT | Volume 11, Issue 12 December 2023 | ISSN: 2320-2882

(16) Dhabale P.N. Simultaneous UV Spectrophotometric Method for Estimation of Gliclazide and
Metformin Hydrochloride in Tablet Dosage Form . International Journal of Chem Tech Research . 2010 ;
2(2);813-817.

(17) Sujana K. Simultaneous Estimation of Pioglitazone Hydrochloride and Metformin
Hydrochloride using UV Spectroscopic Method . J Biomed Sciand Res . 2010;2(2):110115.

(18) KhedekarPB , Dhole SM , Bhusari KP . Application ofvierodt's andabsorptioncorrection
ctrophoto methods for estimation of rosiglitazone maleate and Glimepiride in tablets . Digest Journal of
Nanomaterial and Biostructures . 2010;5(1):77-84.

(19) Lakshmi KS , Rajesh T , Sharma S , Lakshmi S. Development and validation of liquid
chromatographic and UV derivative spectrophotometric methods for the determination of metformin ,
pioglitazone and glimepiride in pharmaceutical formulations . Der Pharma Chemica . 2009;1 (1) : 238-
46 .

(20) Jyoti M. Salunke , Dnyaneshwar S. Pawar , Vinit D. Chavhan and Minal R. Ghante .
SimultaneousUVspectrophotometric method for estimation ofritonavirand lopinavir in bulk andtablet
dosage form . Scholars Research Library Der Pharmacia Lettre . 2013;5(3):156-162.

IJCRT2312853 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h587



