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Bioequivalence of Glycomin Tablet to Glucophage Tablet
(Metformin HCI 500 mg)
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ABSTRACT-Metformin is an oral antihyperglycemic agent used in the therapy of noninsulin-dependent diabetes mellitus
and does not cause hypoglycemia at the therapeutic dose. Its mechanism of action may involve an increased binding of insu-
lin to its receptors and glucose uptake at the post-receptor level. The purpose of the present study was to evaluate the
bioequivalence of two metformin tablets, Glucophage (Daewoong Pharmaceutical Co., Ltd.) and Glycomin (Ilsung Phar:
maceuticals Co., Ltd.), according to the guidelines of Korea Food and Drug Administration (KFDA). The metformin release
from the two metformin tablets in vitro was tested using KP VII Apparatus II method with various dissolution media (pH
1.2, 4.0, 6.8 buffer solution and water). Twenty four normal male volunteers, 23.7511.96 years in age and 68.77£10.41 kg
in body weight, were divided into two groups with a randomized 2X2 cross-over study. After one tablet containing 500 mg
as metformin was orally administered, blood was taken at predetermined time intervals and the concentrations of metformin
in serum were determined using HPLC with UV detector. Besides, the dissolution profiles of two metformin tablets were
very similar at all dissoluton media. The pharmacokinetic parameters such as AUC,, Cpax and Tyay were calculated. The
ANOVA test was performed for the statistical analysis of the logarithmically transformed AUC; and Cpx, untransformed
Tmax. The results showed that the differences in AUC,, Cpyx and Typax between two tablets based on the Glucophage were
0.09%, 6.09% and —8.22%, respectively. There were no sequence effects between two tablets in these parameters. The 90%
confidence intervals using logarithmically transformed data were within the acceptance range of log(0.8) to log(1.25) (e.g.,
log(0.94)~1log(1.09) and log(1.01)~log(1.15) for AUC; and Cy,x, respectively), indicating that Glycomin tablet is bioequiv-
alent to Glucophage tablet.

Keywords—Metformin, Glucophage, Glycomin, Logarithmic transformation, Bioequivalence, HPLC
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Figure 1-Dissolution profiles of metformin from Glucophage tablet (@) and Glycomin tablet (O) in various dissolution media(pH 1.2,
4.0, 6.8 buffer solution and water, n=6, mean=S.D.).
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Figure 2~Chromatograms of (A) blank human serum, (B) blank human serum spiked with metformin (200 ng/m/) and internal standard

(IS, phenformin 500 ng/m/) and (C) serum sample at 90 min after oral administration of 500 mg metformin HCI tablet. « =metformin
peak.
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Table I-Reproducibility Data for the HPLC Analysis of

Metformin in Human Serum

Concentration Intra-day C.V.(%) Inter-day C.V.(%)

(ng/m)) (n=5) (0=5)

10 9.79 9.19

20 3.68 4.69

50 8.79 4.33

100 434 3.33

200 4.86 3.76

500 3.36 2.47

1000 2.25 4.30
2000 1.75 3.06

C.V. =100xS.D./mean.
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Figure 3—Mean( = S.D., n=24) serum concentration-time curves of
metformin following oral administration of Glucophage tablet (@)
and Glycomin (O) tablet at the metformin HCl dose of 500 mg.
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Table II-Bioavailability Parameters Values in Normal and Logarithmic Scales for Each Volunteer Obtained after Oral
Administration of Glucophage and Glycomin Tablet at the Metformin Dose of 500 mg

Glucophage Tablet Glycomin Tablet
Volunteer AUC, Ln Conax Ln Tnax AUC, Ln Conax Ln Tinax
(ng - hr/ml) AUC, (ng-hr/m)) Crnax (hr) (ng-hr/m/y  AUC, (ng-hr/ml) Cinax (hr)
A-1 6787.14 8.82 1152.19 7.05 2.00 6129.53 8.72 959.94 6.87 2.50
A-2 6168.35 8.73 843.48 6.74 4.00 4862.37 8.49 724.77 6.59 4.00
A-3 2078.81 7.64 363.16 5.89 2.00 2847.32 7.95 488.97 6.19 3.00
A-4 6787.99 8.82 913.81 6.82 4.00 3744.52 8.23 858.00 6.75 1.50
A-5 6239.80 8.74 1113.81 7.02 2.50 6865.84 8.83 1034.45 6.94 2.50
A-6 6272.03 8.74 946.06 6.85 1.00 7029.89 8.86 1036.71 6.94 2.50
A-7 8154.21 9.01 1180.26 7.07 3.00 8232.89 9.02 1352.19 7.21 1.00
A-8 6572.16 8.79 1015.74 6.92 4.00 7173.65 8.88 1236.39 7.12 3.00
A-9 7999.16 8.99 1187.68 7.08 3.00 9766.56 9.19 1532.84 7.33 3.00
A-10 7726.68 8.95 1040.58 6.95 4.00 8756.86 9.08 1178.00 7.07 2.00
A-11 6206.45 8.73 1241.55 7.12 2.00 6903.37 8.84 1228.00 7.11 3.00
A-12 8541.59 9.05 1262.84 7.14 2.00 8935.80 9.10 1254.45 7.13 1.50
B-1 7465.37 8.94 1088.97 6.99 4.00 6877.89 8.84 924.45 6.83 4.00
B-2 5633.81 8.64 709.94 6.57 4.00 6630.87 8.80 908.00 6.81 4.00
B-3 3584.87 8.18 424.13 6.05 3.00 3964.87 8.29 612.19 6.42 1.50
B-4 10552.88 9.26 1379.61 7.23 4.00 9524.67 9.16 1398.32 7.24 2.00
B-5 10099.22 9.22 1619.29 7.39 1.50 8148.50 9.01 1543.16 7.34 1.50
B-6 5524.45 8.62 827.03 6.72 2.50 6035.92 8.71 886.39 6.79 3.00
B-7 7906.48 8.98 1018.00 6.93 4.00 6881.15 8.84 892.52 6.79 4.00
B-8 4701.39 8.46 635.42 6.45 4.00 6774.51 8.82 1129.29 7.03 3.00
B9 5655.87 8.64 771.87 6.65 2.50 5538.75 8.62 734.13 6.60 4.00
B-10 6154.31 8.72 691.55 6.54 4.00 7039.47 8.86 922.84 6.83 4.00
B-11 7393.13 8.91 941.87 6.85 2.00 5733.64 8.65 879.61 6.78 4.00
B-12 5781.74 8.66 850.58 6.75 4.00 5909.61 8.68 917.35 6.82 2.50
Mean 6673.66 8.76 967.48 6.82 3.04 6679.52 8.77 1026.37 6.90 2.79
(S.D) (1844.11)  (033)  (290.09) (0.35)  (1.00)  (1741.45)  (0.30) (273.00)  (0.28)  (0.99)
Table INI-Statistical Results of Bioequivalence Test between Two Metformin Tablets*
Parameters
AUCl Cmax Tmax
Difference 0.09% 6.09% —-8.22%
Fo?¥ 0.0102 0.7369 3.8092
Test/Reference point estimate 1.0084 1.0772 —0.2500

Confidence interval® 10g0.94 £ 8 < logl.09

logl.01 <8< logl.15 —22.61%<86<6.17%

#The AUC, and Cppx values were calculated on the basis of In-transformed data, and the T, values on the basis of untransformed data.

0=0.05, F(1, 22)=4.301, Y0:=0.05.
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