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INTRODUCTION 
The combined use of metformin and Repaglinide for 
type 2 diabetes mellitus was shown improved patient 
compliance by controlling the post prandial glucose 
levels and reaches normal glycemic levels1. Mono 
therapy with metformin, an oral anti-diabetic agent is 
not sufficient to reach the target glycemic goals and 
multiple drugs may be necessary to achieve the basal 
glycemia. As per the biopharmaceutical classification 
system (BCS), metformin was belonged to class III in 
terms it has high solubility in water and lower 
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permeability to across the biological membranes, 
while the Repaglinide belongs to class II. It has low 
solubility and higher permeability. The solubility 
profiles of both drugs can easily influence the 
chromatographic separations. Metformin showed 
single PKA value2 at 11.5 and repaglinide3 showed 
two PKA values at 4.19 and 5.78 due to the 
zwitterionic crew. Until this decade, this combination 
for liquid chromatographic separation was not 
published. Metformin is the good therapeutic agent for 
type II diabetes mellitus and HPLC techniques for it 
were reported alone and combination with 
sulfonylureas3, improvement of patient's compliance is 
more for combination of metformin and Repaglinide 
rather than with sulfonylureas4, these combinations are 
commercially available as tablet dosage forms. The 
HPLC estimation method for metformin in human 
plasma5, ion-pair6, and in microspheres and tablet 
dosage forms7 were previously reported. 
Spectrophotometric study of metformin and 
repaglinide8 and combination9 of rosiglitazone and 
metformin were reported. The combination of oral 
anti-diabetic agents depends on patient's clinical 
manifestations. Most of the doctors will choose 
metformin as the first choice of drug for the treatment 
of type II diabetes mellitus. Depend on clinical 
characteristics of the patients; failure mono therapy 
can switch to a combination of various anti-diabetic 
agents. Adding of such agents to metformin, adequate                           
controls the basal glycemia and post prandial glucose 
levels. 
Experimental 
Chemicals and solvents: A.R. grade methanol loba 
chem., Mumbai, L.R. Grade sodium dihydrogen SD 
fine-chem. ltd, Mumbai, HPLC grade Acetonitrile, 
ortho Phosphoric Acid (OPA) buffer   was used for 
mobile phase preparation. Pure samples of Metformin 
and Repaglinide was a gift sample from Hipo Labs 
Private Limited India. Commercial samples of tablets 
containing the drugs Metformin and Repaglinide were 
purchased from the local pharmacy. 
Instrument/Equipment details 
High Performance Liquid Chromatography (1575) 
Hitachi, UV-Visible double beam spectrophotometer 

(UV1800) Elico, Ultra sonicator Entrech electronics 
limited, melting point apparatus. 
Chromatographic conditions 
Chromatographic separations were achieved by 
Hypersil, C18, v size 250mm* 4.6mmϕ column, or 
equivalent utilizing methanol : buffer pH 6.0 with 
OPA (40:60) v/v as mobile phase at a flow rate of 1.0 
ml/ min and the eluates was monitored at 242 nm, run 
time 10 min. 
Preparation of mobile phase 
Preparation of Buffer: 0.01mole of sodium dihydrogen 
phosphate was dissolved in 1000ml of water and adjust 
the pH-6.0 with using diluted O-phosphoric acid 
(OPA). 
Preparation of mobile phase 
Filtered and degassed mixture of methanol: Buffer PH 
6.0 with OPA (40:60) mobile phase was filter through 
0.45µm membrane filter.  
Preparation of standard stock solution 
An accurately weighed quantity of 10 mg of 
Metformin and 10 mg of Repaglinide was transferred 
into 100 ml volumetric flask, about 10 ml of HPLC 
grade methanol was added and sonicated to dissolve.  
Until all the content has been dissolved, then the 
volume was made up to the mark with mobile phase. 
The concentrations of Metformin and Repaglinide 
were found to be 5000 µg/ml and1µg/ml.  
Preparation of sample solution 
Accurately weighed 10 mg of Metformin and 10 mg of 
Repaglinide were transferred to two different10 ml 
volumetric flask. About 4 ml of mobile phase was 
added and sonicated to dissolve. The volume was 
made up to mark with same solvent. Then 5 ml of 
metformin and 0.01 ml of Repaglinide were diluted to 
10 ml with the solvent system. The resultant solution 
was filtered through a 0.45 µm membrane filter by app 
lying vacuum. Made the volume up to the mark with 
the mobile phase.  
Linearity 
Adequate dilutions were made from stock solution to 
get concentration ranging from 100-1000 µg/ml for 
Metformin and 0.5-2 µg/ml for Repaglinide. 
Evaluation was performed with UV detector at 242 nm 
and Peak area was recorded for all the peaks and a 
Calibration graph was obtained by plotting peak area 
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versus concentration of Metformin (Figure No.4), and 
Repaglinide (Figure No.5). The plot of peak area of 
each sample against respective concentration was 
found to be linear in the range of 100-1000µg/ml for 
Metformin 0.5-2 µg/ml for Repaglinide with 
correlation coefficient of 0.999 for Metformin and 
0.999 for Repaglinide.  
     
RESULTS AND DISCUSSION  
As per the USP-XXVI system suitability tests were 
carried out on freshly prepared standard stock solution 
of Metformin and Repaglinide. Parameters that were 
studied to evaluate the suitability of the system are 
given in Table No.1, 8. These parameters indicate 
good sensitivity, more ruggedness and robustness of 
the method. From the typical chromatogram of 
Metformin and Repaglinide as shown in figure No.3. It 
was found that the retention times 3.60mins for 
metformin and 2.60mins for Repaglinide. Methanol 
and buffer pH 6.0 with OPA in a ratio 40:60v/v as 
mobile phase was found to be most suitable mobile 
phase combination to obtain well defined peaks with 
sharp peak shapes, high theoretical plates and less 
tailing.  

In the present developed HPLC method, the standard 
and sample preparation involve very simple extraction 
procedure and required very less time. A good linear 
relationship (r=0.999 and 0.999) was observed for 
metformin and Repaglinide in the concentration range 
of 100-1000µg/ml and 0.5-2 µg/ml respectively. The 
percentage assay was found to be 100.007% for 
metformin and 99.80% for Repaglinide in tablets. 
Recovery studies shows good extraction and recovery 
from 80% to 100% of test concentration. It was found 
percentage recovery was about 99.76% for metformin 
and 100.2833 % for Repaglinide indicates good 
extraction and good recovery and accuracy of the 
method. There is no additional peaks in the 
chromatogram at the main peak Retention times 
indicates non-interference of the common excipients 
used in the tablets. This demonstrates that the 
developed RP- HPLC method is simple, linear, 
accurate, sensitive, rugged and reproducible. 
 
 
 
 
 
 

Table No.1: Accuracy Readings Accuracy of Metformin 

S.No Sample ID 
Concentration (µµµµg/ml) % Recovery of 

Pure drug 
Statistical Analysis 

Pure drug Formulation 
1 S1 : 80 % 400 500 99.13 Mean= 98.94667% 

S.D.  = 0.171561 
% R.S.D.= 0.1733 

2 S2 : 80 % 400 500 98.79 
3 S3 : 80 % 400 500 98.92 
4 S4 : 100 % 500 500 99.72 Mean= 99.76% 

S.D.  = 0.045826 
% R.S.D.= 0.0459 

5 S5 : 100 % 500 500 99.81 
6 S6 : 100 % 500 500 99.75 

7 S7 : 120 % 600 500 99.36 Mean= 99.37667% 
S.D.  = 0.105987 

% R.S.D. = 0.1066 
8 S8 : 120 % 600 500 99.28 
9 S9 : 120 % 600 500 99.49 
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Table No.2: Data of Recovery Studies of Repaglinide 

 
Table No.3: Data Showing Repeatability Analysis 

S.No HPLC Injection Replicates AUC for Metformin AUC for Repaglinide 
1 Replicate – 1 1121057 26472 
2 Replicate – 2 1124587 26984 
3 Replicate – 3 1145896 26984 
4 Replicate – 4 1123574 26478 
5 Replicate – 5 1123498 26474 
6 Average 1127722 26678.4 
7 Standard Deviation 10241.98 278.9817 
8 % RSD 0.908201 1.045721 

 

Table No.4: Results of Intra-assay and Inter-assay Repaglinide 

S.No 
Concentration of 

Repaglinide (µg/ml) 

Observed Concentration Of Repaglinide  (µg/ml) by the proposed Method 
Intra -Day Inter -Day 

Mean  (n=6) % RSD Mean (n=6) % RSD 
1 0.8 0.901 1.05 0.897 0.46 

2 1 1.29 0.51 1.25 0.28 

3 1.20 1.41 0.19 1.4009 0.15 

 
Table No.5: Results of Intra-assay and Inter-assay for Metformin 

S.No 
Concentration of 

Metformin (µg/ml) 

Observed Concentration Of Metformin (µg/ml) by the proposed Method 
Intra-Day Inter-Day 

Mean  (n=6) % RSD Mean (n=6) % RSD 
1 400 400.01 0.86 400.03 0.87 
2 500 500.02 0.30 500.03 0.32 
3 600 599.97 0.13 599.95 0.11 

 

S.No Sample ID 
Concentration (µg/ml) %Recovery of 

Statistical Analysis 
Pure drug Formulation Pure drug 

1 S1 : 80 % 0.8 1 101.3 Mean= 100.2833% 

2 S2 : 80 % 0.8 1 99.25 S.D.  = 1.025004 

3 S3 : 80 % 0.8 1 100.27 % R.S.D.= 1.02221 

4 S4 : 100 % 1 1 99.14 Mean= 99.18% 

5 S5 : 100 % 1 1 99.29 S.D.  = 0.096437 

6 S6 : 100 % 1 1 99.11 % R.S.D.= 0.097234 

7 S7 : 120 % 1.20 1 99.21 Mean= 99.46% 

8 S8 : 120 % 1.20 1 99.54 S.D.  = 0.221133 

9 S9 : 120 % 1.20 1 99.63 % R.S.D.= 0.222334 
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Table No.6: Data of System Suitability Parameter 
S.No Parameter Limit Result 

1 Resolution Rs > 2 3.56 
2 Asymmetry T ≤ 2 Repaglinide =0.9, Metformin =1.2 
3 Theoretical plate N > 2000 Repaglinide =2898, Metformin=  4568 

 
Table No.7: Assay of Marketed Formulation 

S.No Brand name of tablets 
Labelled amount of Drug 

(mg) Metformin and 
Repaglinide 

Mean (±±±±SD) amount 
(mg) found by the 

proposed Method (n=6) 

Mean (±±±± SD) Assay 
(n = 6) 

1 
Reglide-Plus (Grownbury 
Pharmaceuticals Pvt. Ltd) 

500  and 1 
500.05 (±0.05), 

0.998 (±0.08) 

100.007 (±0.59) 

99.8 (±0.81) 
 

Table No.8: Validation Parameters Results 
S.No Parameters Metformin  Repaglinide 

1 Calibration range(mcg/ml) 100-1000 0.5– 2 

2 Optimized wavelength 242 242 

3 Mobile phase (Acetonitrile: Buffer) 40:60 40:60 

4 Column 
Hypersil, C-18, V 

size(250mm*4.6mm                                                   
(150 × 4.6 mm i.d 5mm) 

Hypersil,C-18,V 
size(250mm*4.6mm)                                     

(150 × 4.6 mm i.d 5mm) 
5 Retention time 3.60 2.60 

6 Regression equation(Y*) y = 2446x -35666 y = 27536x -899.9 

7 Correlation coefficient(r2) 0.999 0.999 

8 Precision (% RSD*) 0.908201 1.045721 

9 % Recovery 99.76% 100.2833% 
10 LOD(mcg/ml) 2.081 0.377 

11 LOQ(mcg/ml) 6.307 1.143 

 

 
Figure No.1: Structure of Metformin 
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Figure No.2: Structure of Repaglinide 
 

 

 

 

 

 

 

                                   

 

Figure No.3: Chromatogram for Standard Repaglinide (2.60), Metformin (3.60) 

 

 Figure No.4: Calibration Curve for Metformin 
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Figure No.5: Calibration Curve for Repaglinide 

CONCLUSION 
A method was developed for the simultaneous 
estimation of Metformin and Repaglinide in bulk and 
tablet dosage forms which is simple, quick, reliable, 
inexpensive and simple. The results indicate that the 
described method can be used for quantitative analysis 
of the compound.  
 
ACKNOWLEDGEMENT 
This work was supported by Nalanda College of 
Pharmacy, Charllapalli, and Nalgonda, for their 
continuous support and encouragement and for 
providing the necessary facilities. 
 
CONFLICT OF INTEREST 
We declare that we have no conflict of interest.  
 
BIBLIOGRAPHY  
1. Prbhakar S, Harshini D, Sireesha M, Akiful haque, 

vasudha bakshi. Development and Validation of 
Analytical Method for Simultaneous Estimation of 
Metformin HCL and Repaglinide in Combined 
Pharmaceutical Dosage Form by RP- HPLC, 
International Journal of Medicine and 
Nanotechnology, 1(3), 2014, 163-168. 

2. International Conference on Harmonization, "Q2A, 
Text on Validation of Analytical   Procedures," 
Federal Register, 60(40), 1995, 11260-11262. 

3. International Conference on Harmonization, "Q2B, 
Validation of Analytical Procedures, Methodology, 
Availability," Federal Register, 62(96), 1997, 
27463-27467.  

4. FDA" Analytical Procedures and Methods 
Validation, Chemistry, Manufacturing and 
Controls Documentation, Availability," Federal 
Register (Notices), 65(169), 2000, 52776-52777. 

5. Shabir G A. "Validation of HPLC Chromatography 
Methods for Pharmaceutical Analysis, 
Understanding the Differences and Similarities 
between Validation Requirements of FDA, the US 
Pharmacopeia and the ICH," J. Chromatogr A, 
987(1-2), 2003, 57-66. 

6. Green J M, practical A. guide to analytical method 
validation, Anal, Chem. News and Features, 1996, 
305A-309A. 

7. Winslow P A and Meyer R F. Defining a master 
plan for the validation of analytical methods, J. 
Validation Technology, 1997, 361-367. 

8. AOAC Peer-Verified Methods Program, Manual 
on policies and procedures, Arlington, Va, USA, 
1998.    

9. Citac Eurachem, Working Group, International 
guide to quality in analytical chemistry, an aid to 
accreditation, 2002. 

10. Vessman V. Selectivity or specificity, Validation 
of analytical methods from the perspective of an 

y = 27536x - 899.9 

R² = 0.999 

-10000

0

10000

20000

30000

40000

50000

60000

0 0.5 1 1.5 2 2.5

A
U

C
 

Conc. in ppm 



  

             Alagar Raja M et al./Asian Journal of Research in Pharmaceutical Sciences and Biotechnology. 3(2), 2015, 33 - 40. 

Available online: www.uptodateresearchpublication.com      April - June                                                     40 

 

analytical chemist in the pharmaceutical industry, 
J. Pharm and Biomed Analysis, 14,1996, 867-869. 

11. Eurachem. The Fitness for Purpose of Analytical 
Methods, A Laboratory Guide to Method 
Validation and Related Topics, 1998. 

12. Dunn C J, Peters D H. "Metformin, A review of its 
pharmacological properties and therapeutic use in 
non-insulin-dependent diabetes 
mellitus", Drugs, 49(5), 1995, 721-49.  

13. Joshi S S, Nahire R R, Shastri N R, Surendranath 
K V and Satish J. Validated Stability-Indicating 

RP-HPLC UV Method For Simultaneous 
Determination of Metformin and Repaglinide, Acta 
Chromatographica, 36, 2012, 231-2522. 

14. Shila V, Devtalu, Ashwini E, Patil, Manoj M, Bari, 
shashikant, Barhate D. RP-HPLC Method For 
Estimation of Repaglinide and Metformin 
Hydrochloride, In Bulk and Fixed Combination Bi 
layer Tablet Dosage Form, International Journal 
of Advances in Pharmaceutical Research, 4(9), 
2013, 175-186. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please cite this article in press as: Alagar Raja. M et al. RP- HPLC Method Development and Validation for 
Simultaneous Estimation of Metformin and Repaglinide in Bulk and Tablet Dosage Form, Asian Journal of Research 
in Pharmaceutical Sciences and Biotechnology, 3(2), 2015, 33 - 40. 


