Trichloroacetic acid
Sodium  hydroxide
Heparin

1
Metformin 500 mg metformin
( Lot. B293050 ) A metformin
(Lot 218132) B
2 pharmaceutical equivalent
(percent label amount) (dissolution profile )
USP XXl 2 2
difference factor similarity factor difference
factor 433 similarity factor 63.5 (
difference factor 0-15 similarity factor
50-100) USPXXIl  BP 1993
98.5-101 % A 99.9 % B 99.3 %
2 pharmaceutical equivalent 2
( )
2
Methyl alcohol HPLC grade Mallinckrodt ~ USA
Acetronitrile Sigma  USA
Potassium dihydrogen phosphate Farmitalia Carloerba
Metformin standard Sigma  USA
Phenformin standard Sigma  USA

Merck Germany
Merck Germany
Leo  Denmark
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HPLC
Spectra SYSTEM  p 1000 pump Thermo separation product USA

- Spectra SYSTEM  PS 3000 Thermo separation product USA
- Spectra SYSTEM SN 4000 Thermo separation product USA
- Spectra  SYSTEM  UV1000 Thermo separation product USA
- Computer ~ Chromatogram Laser USA
- Printer HP Laserjet o L Hewlett Packard ~ USA
- Column Microbondapak C18 Waters USA
- Vortex 2-Genic Scientific industries USA
- Pipetman P-1000 Gilson Medical Electronic
France
Pipetman P-100 Gilson Medical Electronic
France
- Centrifuge 4235 A Biosystem USA
pH Meter Mettler Toledo  USA
Mellipore ~ USA
Bransonic 2200 Branson Cleaning
Equipment Company USA
Syringe 10 ml , 5 m Terumo Japan
IV Catheter Terumo Japan

Tube Heparin
f 20 Terumo Japan
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! ( Bioavailability ~ Studies)

L 12 18-32
+ 10% Ideal body weight

2

CBC, sugar, cholesterol, triglyceride, SGOT, BUN, Cr, HbsAg, Anti HIv
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(study design)

1. randomized, double-blind and crossover design
12 metformin 2
2, 2400 .
metformin 500 mg 2 08.00 .
200 ml 4
6
3
05115225
3,5,8,10,24 7m 1
3,000
10 -70°C
metformin
4, metformin
metformin high performance liquid
chromatography (HPLC) Huupponen R etal.  Jean . L
et al.
metformin metformin

('precision study)
(accuracy) (sensitivityX )



randomized, double blind

Metformin( A MetforminA ). , B)

(0,05, 1, 15,2 25 3,58 10,24 )

1 Plasma 1

< « ,B) A

metformin(/ metformin ( A

Plas

g{-
(0,05,1,15225358.1024 )
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randomization, double-blind

41

1 2
1 B A
2 A B
3 A B
4 A B
5 B A
6 A B
7 A B
8 B A
9 B A
10 B A
1 B A
12 B A

2 . metformin (AB)

Stock solution
metformin

10 mg/lO m

Crossover

10 MO/ 10 m
4°c

12

phenformin

24
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4.2 Metformin

metformin 10 MGzo Ml metformin
300, 150, 75, 375, 18.7 [J,g/ml metformin 10 i
990 (Il vortex
metformin 3, 15, 75, 375, 187 [Jg/ml
«
metformin
L 1 m 10% trichloroacetic acid 150 (I
2. internal standard phenformin 3 mg/ml 10 methanol
am
3, vortex 1
4, centrifuge 4,000 rpm 20
o) supernatant HPLC 50 (i
43 HPLC
Injector . Fixed loop injector 50 pl
Column . Microbondapak C18 30 c¢m
Mobile phase : 0.0 MPotassium dihydrogen phosphate pH 7.5 :
acetonitrile 60:40
Flow rate 21 oml
Detector L uv 236 nm

column



4.4

peak
(phenformin)

area ratio

plasma 1 m

+ trichloroacetic acid 150 pi

+ phenformin 3 mg/ml 10 pi
methanol +ml

vortex 1

Centrifuge 4,000 rpm 20

supernatant
inject 50 pi into the column

metformin
metformin
metformin
chromatogram
metformin

Cmax 1 Tmax, AUC Occ

internal standard
plot

metformin

metformin 2

26

peak
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5.1, pharmacokinetic parameters
Cmax (The peak plasma concentration)

(pg/ml)

Tmax (The time of peak plasma concentration )

()

AUC 0@ (The area under the plasma concentration- time curve )
0 @ . (Jlg/mlhr)

AUC trapezoidal
rule MK model
t w (half life) ()
t 2.=0.693/Kel
Kel (Elimination rate constant) (.~
Ka (Absorbtion rate constant)( .~)
CL (Clearance) (ml/min ) 1
Kel, Ka, CL MK model
5.2
5.2.1 mean + standard
deviation
5.2.2
. 2
Cmax 1AUC (@ A B analysis

of variance for two-way cross over  90% confidence interval



Cmax  AUCOa@ =80-125% Log-transformed
Tmax %difference t 20%

. Tmax, Kel 1 Ka, t 1Vd, CL
Student’s t-test

80-120 %

unpaired
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