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pharmaceutical equivalent Metformin
metformin
metformin metformin
United State Pharmacopoeia XXII BP. 1993
1 (Dissolution  studies)
2. (% label amount)
pharmaceutical equivalent metformin
metformin 2 Apparatus i
1% HCI 1,000
Apparatus I basket 6
1,000 1% HCI 1,000
30 uv spectrophotometer
absorbance wave length 236 nm metformin

(standard curve)

metformin

non-aqueous titration metformin 0.25
mercury acrtate solution 20
11 M perchloric acid 11 CAH1IN5,HCI

8.281



Lot 218132 (A)

metformin

99.99 % ' 2

Time (min) 0
Lot B293050 0.00

Lot 218132 0.00

16

pharmaceutical equivalent

pharmaceutical

21

57.31

45.73

equivalent
metformin
metformin
metformin

99.3 %

15 30 45
99.68 100.68 99.73
96.64 98.22 97.24

metformin

metformin

Lot B293050 (B)

USPXXII

60

100.95

97.94

metformin

BP 1993.

90

99.82

98.22
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100

80 —— Lot B 293050

60 —&— ot 218132

40

%la metformin HCL

20

0 20 40 60 80 100
Time (min)

23 metformin
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10

1

12

SE

17

)

22
20
19
19
18
20
20
24
19
20
20

19

20
0.460

1.595

171

170

179

170

188

185

172

168

183

164

176

169

174.58

2.182

7.561

BM

60

62

71

60.5

78.5

75

70

65

82

55

60

54.8

66.15

2.610

9.043

BMI

20.54

21.45

22.18

20.93

22.23

21.92

23.72

23.04

24.92

20.52

19.41

19.22

21.67

0.489

1.694

12



Glucose

BUN

Serum

Cr

SGOT

SGPT

110
mg/ml
10-20
mg/dl
0.5-
0.2
mg/dl
0-38
u/dl
0-38

u/dl

18

95

17

1.0

25

30

mg/dL

u/dL

85

13

0.9

22

29

88

13

11

16

75

0.8

18

15

86

13

1.0

14

15

89

18

11

14

19

90

13

11

22

17

90

13

0.9

17

19

89

16

0.9

18

16

12

10

81

12

1.0

20

19

80

12

1.0

17

10

79

12

84

14

1.0

26

14



(CBC)
Hemoglobin
Hematocrit
W.B.C
Neutrophils
Eosinophil
Basophil
Lymphocytes
Monocytes

Pit count

19

14-18 %

40-54 %

4.5-11x103

40-60%

1-3%

0-1%

20-40%

4-8%

150-440x1 03

15

44.8

6.8

40.3

21

11

47.5

187

15.8

44.9

6.2

51.8

18

0.3

38.6

5.3

293

(complete blood counts)

11.6

38.1

4.9

55.2

2.6

0.2

325

6.1

318

16.2

46.9

5.2

47.9

2.7

0.3

39.2

7.0

197

14.7

44 .4

7.1

58.4

5.5

0.2

27.9

5.8

272

12.4

39.8

6.4

57.8

2.2

0.5

325

7.0

240

12

81

14.1

42

5.7

53.9

5.2

0.6

30.2

10.1

222

13.8

42.5

54

50

0.9

0.7

39.5

259

14.9

42.9

3.8

45.6

15

0.1

42.2

6.9

181

10

15.8

45.9

7.4

57.9

2.6

0.3

30.9

5.6

304

1

15

45.5

6.3

447

0.5

42.1

6.1

336

12

15.9

48.3

8.3

59

0.2

29.8

51

259



metformin
( / )
1
)
0.187 0.06555
375 0.13535
75 0.28641
15 0.66125
3.0 1.3612
20 area ratio
( =3)
1
2. ' y = a+ bx
y = ( /
a=
y intercept
X 1
X: ratio peak area ratio
(phenformin)
3. metformin
metformin internal standard

a+bx)

= -0.0295

Area ratio
2 3
0.06279 0.05849
0.14482 0.15204
0.27527 0.30163
0.60746 0.67258
1.3195 1.4231
metformin
3
)
(slope)
metformin
ratio
b= .4791

81

X+SE

0.062277+0.002

0.14407+0.004

0.28777+0.007

0.64709+0.020

1.3679+0.030

internal standard

internal standard

(y=



82

a
y= 0.4791X-0.0295 1 r2=0.998
4,
Standard curve
16 -
9
©
o
@
02 0 1 2 3 4
cone met
24 metformin
0-3 /
5. (% recovery)
% recovery = X 100

% recovery 93.5-105%



( / ) ( /
1 2
0.25 0.26 0.26
2 2.09 2.06
4 3.87 3.63
21
(=3
6. (precision)
! metformin

( coefficient of variation, CV)
%cv = SD X100
X

% CV 7%

0.27

1.97

3.72

83

X+SE %
recovery

0.26+0.003 105
2.04+0.036 102
3.74%£0.070 93.5

> 100.17

% recovery metformin
3



(film1)
0.187
0.375
0.75
15
3.0
22
|
GLI/ml)
0.187
0.375
0.75
15
3.0
23

3

Ratio

metformin

standard

X

.07617

15491

.29688

.61731

1.2956

peak area

internal

.00175
.00755
.01079
.00699

.05984

(Intra-day precision 1 = 3)

Ratio peak area
metformin internal
standard
X
.0689 .00695
.1509 .0083
.3037 .02089
.6331 .02518
1.3193 .05390
X

(Inter-day precision 1 =9)

84

% cv

2.29
4.90
3.63
1.13
4.61

3.312

metformin

% CV

10
5.5
6.88
3.977
4.085

6.088

metformin



MK model
metformin (Two compartment open model)
25
Dose Central Peripheral
Compartment compartment
Ka
Sto o 0 I ey
Absorption Vi - Vv
Ke
25 (two compartment open model)
1 2 compartment
(Volume of distribution, Vd) 2 Vi, vt central
compartment peripheral compartment
2.
3. ( First

order Kkinetics)

Ka =

Kel =

85



plot

transport)

semi-log

(active

log

26
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Xa dosage
from -dXa/dt
= Ka

dXa/dt = -F.D.Ka.Xa

Xa=Xo t=0
Xa =Xoe- F.D.Ka.t
(dX/dt)a = -dXa/dt

(dX/dt)a = -dXa/dt = F.D.Ka.Xa
(dG/dt) (dX/dtXa )
, vd
(dC/dt)a= (dX/dt)a/Vd = F.D.Ka.Xa/Vd
first order elimination C
(dC/dt)e = -Kel.c

dC/dt = (dC/dt)a + (dC/dt)e = F.D.Ka.Xa/Vd - Kel.c

c= Kakb . (e- - ke%'

Vd(Ka-Kel)
Kel (t m2)
2 = 0.693/Kel
AUC
1 trapezoidal rule AUC 0-n

2. MK model AUC 0CC
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AUC trapezoidal rule
t=0 t=
X
C(0), C( )X(tn) C(tn 0, t, 1tnl,tn

r r ~\
= At c(0)+ C(t) t+ At c(g+c@ *

V. V. ]
+ AtfC(tn2 + C(tnl1 + At" C(t,)+C(t,

Vv J

32 L

24 | A 0
VA

l
2

a (b + ¢c)

¥ d A 1
wundLinagl = Zab

1281 (9U)

28



TWO COMPARTMENT FIRST ORpER

DOSE
vV I
CL
LI ?
LZ 1
KA 1
TLAG c
PWR
VO c
Liz
TMAX
CL
'Vss
“VI
"L

TYPE

<- =

7

2.5
93.310
250.31
464.68
-.2089

VALUE  SD LOWER UPPER
1000
464.68
93.310
-.2089
26256
8

0
2
0
POINTS FOR LZ
CMAX 2.152

AUC 10.717
AUMC 42,146

INTER DOSE @ CI 4 ENTER OR LOAD(/L)
r VS ¢ DATA 0 e1. ENTER POINTS FOR
"LZ 0 A10 THEN RECALC (/#) 0 A10

metformin

29

metformin

A

500 2

TIME CONC
0 0

, 9 .8865

1 1.9132
T51.4162

2 1=735

2,5 2.152

. 1.648

5 1.3651

8 .4635

10 =2993

24 0

MK model



1. ANOVA two way cross over design

A=x1 B=x2 B=x3l A=x4 Pi

B=X2 A=x22 A=x2 B=x4& 92
=] % 8 1 G
24 cross over design
4
X =
G = X
= (X, X, 24 X2+ ... X 422
P =
Pi= (X, t><21+><31+ X41)
| =
= (X,1+x 1)
T=
1= (X, 1+ X, 24 X32+ X 41)
of squares
1. total §9 SST = (X2 X22......... X 20)-C.T.
C.T. = correction term
= (X, B)<2e. X2)2/2
2. treatment §9 SSF = (T2 TZ)/n -C.T

3. period $§9 SSP = (p2}+ p2)n -C.T



4. Individu

5. Error

Source of
variation
Total
Sequences
Subject
(sequences)
Periods
Formulations

Error

25

0.05 n1 =n2=n=12

92

SSS= 2+ 12|23+ 2 -c.7

al ss
= ESS = 1-(2+3+4+5)
df Sum of Mean square Fc Ft
squares
23 SST - - -
1 SSQ MSQ=SSQ/1 MSQ/MSS 4.96
10 SSS MSS=SSS/10 MSS/MSE 2.98
1 SSP MSP=SSP/1 MSP/MSE 4.96
1 SSF MSF=SSF/1 MSF/MSE 4.69
10 SSE MSE/SSE - -
ANOVA two way cross over design ct =
90% Confidence interval
>
r. -
0 - .
90% CI XT- XR% t3ivs 2 +1
Xr A
X, = R
MSE
V = degree of freedom for error

% diffence Tmax



Tmax (Test-Reference) = +20% Tmax Reference

90 % ClI Cmax & AUC 80-120 %

90 % ClI Cmax & AUC 80-125 %

Log-tranformed
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