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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 of 236 nm and 228 nm
for Metformin HCI and Glimepiride respectively. Method B is area under curve
(AUC), in the wavelength range of 217-247 nm for Metformin HCI and 213-239 nm
for Glimepiride. Linearity for detector response was observed in the concentration
range of 5- 25ug/ml for Metformin HCI and 5-25 pg/ml for Glimepiride. The
accuracy of the methods was assessed by recovery studies and was found to be
100.23 % and 99.67 % for Metformin HCI and Glimepiride respectively. The
developed method was validated with respect to linearity, accuracy (recovery),
precision and specificity. The results were validated statistically as per ICH Q2 R1
guideline and were found to be satisfactory. The proposed methods were successfully
applied for the determination of for Metformin HCI and Glimepiride in commercial
pharmaceutical dosage form.

1. Introduction

Metformin HCI (MET) chemically N; N dimethylimidodicarbonimidic diamide hydrochloride is used as
antidiabitic 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. [1-4]

cH;

H
N N

UL

NH NH

NH, HCl

Figure 1: Chemical structure of Metformin HCI

Glimepiride is 1-{(p-[2-(3-ethyl-4-methyl- 2-ox0-3- pyrroline-1-carboxamide) ethyl] phenyl) sulfonyl}-3- (trans-
4-methylcyclohexyl) urea, is 3" generation sulfonylurea derivative used for the treatment of type Il diabetes mellitus. [5-7]
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Figure 2: Chemical structure of Glimepiride
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A survey of pertinent literature revealed that in estimation of individual as well as combination of Metformin HCI
and Glimepiride. Simultaneous determinations of Metformin HCI and Glimepiride 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 estimation of Metformin HCI and
Glimepiride 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.

2. Materials and Methods
2.1 Apparatus and instrumentation

A shimadzu 1800 UV/VIS double beam spectrophotometer with 1cm matched quartz cells was used for all spectral
measurements. Single Pan Electronic balance (CONTECH, CA 223, India) was used for weighing purpose. Sonication of
the solutions was carried out using an Ultrasonic Cleaning Bath (Spectra lab UCB 40, India).Calibrated volumetric
glassware (Borosil®) was used for the validation study.
2.2 Materials

Reference standard of Metformin HCI and Glimepiride APl were supplied as gift sample by Lupin Laboratory
Park Aurangabd. The commercial formulation Gluconorm-G 4 with label claim 500 mg Metformin HCI and 4 mg
Glimepiride per tablet were purchased from local market Mangalwedha, Dist:-Solapur.
2.3 Method development
2.3.1 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 100 pg/ml for each drug. Dilutions from
stock solution were prepared in the range of 5-25 pg/ml for Metformin HCI and 5-25 pg/ml for Glimepiride. Methanol was
used as a blank solution.
2.3.2 Method A: Absorption Maxima Method

For the selection of analytical wavelength, standard solution of Metformin HCI and Glimepiride were scanned in
the spectrum mode from 400 nm to 200 nm separately. From the spectra of drug Amax of Metformin HCI, 236 nm [Fig.3],
and Amax of Glimepiride, 228 nm [Fig.4], were selected for the analysis. Aliquots of standard stock solution were made and
calibration curve was plotted. [20-22]
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Figure 3: It shows Amax of Metformin HC1
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Figure 4: It shows Amax of Glimepiride

2.3.3 Simultaneous estimation of Metformin HCI and Glimepiride:
The wavelength maxima of Metformin HCI and Glimepiride were determined and found to be 236 nm (A1) and
228 nm (A2) respectively where there was no interference among the drugs. The overlain spectrum is shown in Fig. 5.
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Figure 5: Isobestic point of Metformin HCI and Glimepiride

2.3.4 Method B: Area under Curve Method

From the spectra of drug obtained after scanning of standard solution of Metformin HCI and Glimepiride
separately, area under the curve in the range of 217-247 nm and 213-239 nm was selected for the analysis. The calibration
curve was prepared in the concentration range of 5-25 pg/ml for Metformin HCI and 5-25 pg/ml for Glimepiride at their
respective AUC range. Both drugs followed the Beer-Lambert’s law in the above mentioned concentration range. The
calibration curves were plotted as absorbance against concentration of HCI and Glimepiride. The coefficient of correlation
(n), slope and intercept values of this method are given in Table 2.

Area calculation: (o+p) = f;‘zl Ad)

Where, a is area of portion bounded by curve data and a straight line connecting the start and end point, B is the
area of portion bounded by a straight line connecting the start and end point on curve data and horizontal axis A1
and A2 are wavelength range start and end point of curve region. [23-25]
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2.3.5 Application of the proposed methods for the determination of Metformin HCI and Glimepiride in tablet dosage
form
For the estimation of drugs in the tablet formulation, 20 tablets were weighed and weight equivalent to 500 mg of
Metformin HCI and 4 mg of Glimepiride was transferred to 50 ml volumetric flask and ultrasonicated for 20 minutes and
volume was made up to the mark with methanol. The solution was then filtered through a Whatmann filter paper (N0.42).
The filtrate was appropriately diluted further.
Table 1: Table shows Results of Analysis of Tablet Formulation

Method Drug Label Claim Sample Solution Amount found % %RSD
mg Concentration (ug/ml) (%)*+ Recovery
A Metformin HCI 500 mg 20 100.18 +1.24 100.69 0.6394
B Metformin HCI 500 mg 20 99.47+0.98 99.07 '
A Glimepiride 4mg 20 101.29+1.47 101.54 0.6481
B Glimepiride 4 mg 20 99.69+1.76 101.96 '

*n=3, % RSD = % Relative Standard Deviation.
In Method-A, the concentration of Metformin HCI and Glimepiride was determined by measuring the absorbance
of the sample at 236 nm and 228 nm respectively in zero order spectrum modes. By using the calibration curve, the
concentration of the sample solution was determined.
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Figure 6: It shows AUC of Metformin HCI
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Figure 7: It shows AUC of Glimepiride
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In Method-B, the concentration of Metformin HCI and Glimepiride was determined by measuring area under curve
in the range of 217-247 nm and 213-239 nm. By using the calibration curve, the concentration of the sample solution was
determined.

3. Validation of the Developed Methods: [26-31]

The methods were validated with respect to accuracy, linearity, precision and selectivity.
3.1 Accuracy: - Accuracy of an analysis was determined by systemic error involved. Accuracy may often be expressed as
% Recovery by the assay of known, added amount of analyte. It is measure of the exactness of the analytical method.
Recovery studies carried out for both the methods by spiking standard drug in the powdered formulations 80%, 100%,
120% amount of each dosage content as per ICH guidelines.
3.2 Linearity: - The linearity of measurement was evaluated by analyzing different concentration of the standard solution
of Metformin HCI and Glimepiride. Result should be expressed in terms of correlation co-efficient.
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Figure 8: Calibration curve for Metformin HCI at 236 nm
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Figure 9: Calibration curve for Glimepiride at 228 nm

3.3 Precision: - The reproducibility of the proposed method was determined by performing tablet assay at different time
intervals (morning, afternoon and evening) on same day (Intra-day assay precision) and on three different days (Inter-day
precision). Result of intra-day and inter-day precision is expressed in % RSD.

3.4 Sensitivity: - The limit of detection (LOD) and limit of quantification (LOQ) were calculated by using the equations
LOD = 3x0/ S and LOQ = 10x0/S, where o is the standard deviation of intercept, S is the slope. The LOD and LOQ were
found to be 0.7480 pg/ml and 2.4491pug/ml respectively of Metformin HCl and 0.7904 pg/ml and 2.3718 pg/ml of
Glimepiride.



International Journal of Advances in Pharmaceutics 4 (6) 2015

Table 2: Optical Characteristics and Precision

Sr. No. Parameter Metformin HCI Glimepiride
1 A range 200-400 nm 200-400nm
2 Regression Equation (y= mx+c) Y=0.201x+0.056 Y=0.211x+0.028
3 Measured wavelength 236 nm 228 nm
4 Linearity range 5-25ug/ml 5-25ug/ml
5 Slope 0.201 0.211
6 Intercept 0.056 0.028
7 Correlation coefficient (R?) 0.998 0.999
8 Limit of Detection (LOD) pg/ml 0.7480 0.7904
9 Limit of Quantitation (LOQ) pg/ml 2.4491 2.3718
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Table 3: Results of drug content and analytical recovery of Metformin HCI and Glimepiride

Excess drug added Drug % Recovery % RSD
to the analyte (%) Method A Method B Method A Method B
80 100.23 101.58 0.5962 0.5874
100 Metformin HCI 98.28 100.92 0.4780 0.7149
120 99.10 99.69 0.4982 0.5241
80 99.67 100.93 0.6589 0.4120
100 Glimepiride 98.84 101.21 0.6317 0.5715
120 100.29 101.28 0.5470 0.6583
Table 4: Results of Intra-day and Inter-day Precision
Method Drug Intra-day Precision Inter-day Precision
SD %RSD SD %RSD
A Metformin HCI 0.785 0.428 0.681 0.381
B 0.774 0.398 0.589 0.265
A Glimepiride 0.248 0.845 0.187 0.107
B 0.198 0.745 0.142 0.099

4. Results and Discussion

The methods discussed in the present work provide a convenient and accurate way for analysis of Metformin HCI
and Glimepiride in its bulk and pharmaceutical dosage form. Absorbance maxima of Metformin HCI at 236 nm and
Glimepiride at 228 nm were selected for the analysis. Linearity for detector response was observed in the concentration
range of 5-25 pg/ml for Metformin HCI and 5-25 pg/ml for Glimepiride. Percent amount found for Metformin HCI and
Glimepiride in tablet analysis was found in the range of 100.18 %, 99.47 and 101.29, 99.69 % respectively [Table 1].
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 and Glimepiride was found in the range of 100.23 %
and 99.67 % values of standard deviation and coefficient of variation was satisfactorily low indicating the accuracy of all
the methods. % RSD for Intraday assay precision for Metformin HCI was found to be 0.785 and 0.774 for Method A and B,
and for Glimepiride, 0.248 and 0.198 for Method A and B. Interday assay precision for Metformin HCI was found to be
0.681 and 0.589 for Method A and B and for Glimepiride 0.187 and 0.142 for Method A and B. The LOD and LOQ were
found to be 0.7480 pg/ml and 2.4491pg/ml respectively of Metformin HCl and 0.7904 pg/ml and 2.3718 pg/ml of
Glimepiride. 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 and Glimepiride in bulk drug and its
pharmaceutical dosage form.
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5. Conclusion

UV spectrophotometric methods for Metformin HCI and Glimepiride were developed separately in 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 and Glimepiride were in bulk and combined dosage form. The methods
were validated as per ICH guidelines. The standard deviation and % RSD calculated for these methods are <2, indicating
high degree of precision 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 and Glimepiride in bulk and pharmaceutical dosage form.

Acknowledgement
The authors are highly thankful to the Sahyadri College of Pharmacy, Methwade, Sangola, Solapur, Maharashtra,
India for proving all the facilities to carry out the research work successfully.

References

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

[2] Rashmi Ranjan Sarangi. Simultaneous UV-Spectrophotometric Estimation of Glipizide and Metformin in Bulk and Its
Dosage Form. International Journal of Pharmaceutical & Biological Archives. 2011; 1137-1145.

[3] Ketan P. Dadhania. Development and Validation of Spectrophotometric Method for Simultaneous Estimation of
Gliclazide and Metformin hydrochloride in Bulk 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. 2015.1(3) 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 Journal
of 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] lsam Ismail Salem, Jafer Idrees, Jaafar 1Al Tamimi. Determination of Glimepiride in human plasma by liquid
chromatography electrospray ionization tendem mass spectrometry. Journal Chromatography B. 2004; 799(1): 103-09.

[8] 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] Wanjari DB, Gaikwad NJ. Reversed phase HPLC method for determination of Glimepiride in tablet dosage form. Ind J
Pharm Sci 2005; 2(1): 253-55.

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

[11] 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. Simultaneous Estimation of Metformin Hydrochloride,
Pioglitazone Hydrochloride and Glimepiride by RP-HPLC in Tablet Formulation. Journal of Chromatographic
Science. 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 J Chem
Tech Res. 2010; 2(1): 50-53.



International Journal of Advances in Pharmaceutics 4 (6) 2015 124

[14] Mubeen Ahmed Khan, Sukumar Sinha, Santosh Vartak, Atul Bhartiya, Shankar Kumar, LC determination of
Glimepiride and its related impurities. J Pharm Biomed 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.

[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 Sci and Res. 2010; 2(2): 110-115.

[18] Khedekar PB, Dhole SM, Bhusari KP. Application of vierodt’s and absorption correction spectrophotometric 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. Simultaneous UV
spectrophotometric method for estimation of ritonavir and lopinavir in bulk and tablet dosage form. Scholars Research
Library Der Pharmacia Lettre. 2013; 5 (3): 156-162.

[21] Mali Audumbar, Jadhav Santosh, Tamboli Ashpak, Bathe Ritesh, Patil Manoj. Development and Validation of UV-
Spectrophotometric Method for the Estimation of Quinapril Hydrochloride in Bulk and In Its Formulation. World
Journal of Pharmaceutical Research. 2015; 4(1): 1839-1846.

[22] Audumbar Digambar Mali. Zero, First, Second Order Derivative and Area under Curve Spectrophotometric Methods
for Determination of Cefixime Trihydrate in Pharmaceutical Formulation. International Journal of Pharmacy and
Pharmaceutical Sciences. 2015; 7(6): 321-325.

[23] Mali Audumbar Digambar, Jadhav Santosh, Tamboli Ashpak, and Kargane Vijay. Development And Validation of UV
Spectrophotometric Estimation of Lisinopril Dihydrate In Bulk And Tablet Dosage Form Using Area Under Curve
Method. World Journal of Pharmacy and Pharmaceutical Sciences. 2014; 4(2): 589-596.

[24] Mali Audumbar Digambar, Jadhav Santosh, Mane Pandurang, Tamboli Ashpak. Development And Validation of UV
Spectrophotometric Estimation of Diclofenac Sodium Bulk and Tablet Dosage Form Using Area Under Curve Method.
Pharmatutor Magazine. 2015; 3(4): 21-25.

[25] Audumbar Digambar Mali, Ritesh Bathe and Ashpak Tamboli. Estimation of Ampicillin Trihydrate in Bulk and
Formulation by First Order Derivative Area under Curve UV Spectrophotometric Methods. International Journal of
Advances in Scientific Research. 2015; 1(05): 239-243.

[26] Audumbar Digambar Mali, Ritesh Bathe, Manojkumar Patil and Ashpak Tamboli. Zero order and area under curve
spectrophotometric methods for determination of Levocetirizine in pharmaceutical formulation. International Journal
of Advances in Scientific Research. 2015; 1(06): 270-275.

[27] Audumbar Digambar Mali. Estimation of Ranitidine in Bulk and Formulation by Second Order Derivative Area under
Curve UV-Spectrophotometric Methods. International Journal of Analytical, Pharmaceutical and Biomedical
Sciences. 2015; 4(6): 7-16.

[28] Charde M. S, Welankiwar A. S and Chakole R. D. Development of validated RP-HPLC method for the simultaneous
estimation of atenolol and chlorthalidone in combine tablet dosage form. International Journal of Advances in
Pharmaceutics. 2014; 3(1): 6-18.

[29] Audumbar Digambar Mali. Simultaneous Determination Of Carvedilol And Hydrochlorothiazide In Pharmaceutical
Dosage Form By First Order Derivative UV Spectrophotometry. International Journal of Pharmacy and
Pharmaceutical Sciences. 2015; 7(9): 371-374.

[30] Audumbar Digambar Mali, Swapnil More, Shashikant Jokar, Rupali Hirve, Jyotiram Sawale. Zero Order and Area
under Curve Spectrophotometric Methods for Determination of Amoxicillin Trihydrate in Pharmaceutical Formulation.
International Journal of Analytical, Pharmaceutical and Biomedical Sciences. 2015; 4(7): 81-89.

[31]ICH Q2 R1, Text on validation of analytical procedures, International Conference on Harmonization tripartite
guidelines, adapted 27 June 1995.



