
CHAPTER IV

RESULTS AND DISCUSSION

In  V i t r o  S t u d ie s

The f i v e  c o m m e r c ia l b ra n d s  o f  c im e t id in e  t a b l e t s  

w e re  f i r s t  t e s t e d  f o r  u n i f o r m i t y  o f  w e ig h t  and  f o r  c o n t e n t  

o f  a c t i v e  i n g r e d ie n t .  E a ch  o f  th e s e  f i v e  b ra n d s  met th e  

B r i t i s h  P h a rm a c o p o e ia  r e q u ir e m e n t s  ( 3 4 ) f o r  u n i f o r m i t y  o f  

w e ig h t  w i t h i n  th e  ra n g e  o f  l i m i t  w e ig h t  ( i  5 %  ) .  A l l  

p r o d u c t s  w e re  a s s a y e d  f o r  c o n t e n t  o f  a c t i v e  i n g r e d ie n t .  

R e s u l t s  i n d i c a t e d  t h a t  e a ch  b ra n d  was w i t h in  th e  9 0 -1 1 0  %  

l i m i t s  w h ic h  m et e x i s t i n g  s t a n d a r d  i n  th e  U n it e d  s t a t e  

P h a rm a c o p o e ia  m onograph  ( 3 7 )  a s  shown i n  T a b le  2 .  T h e se  

d a t a  s u p p o r te d  th e  a s s u m p t io n  t h a t  a l l  v a r io u s  b ra n d s  

w e re  p h a r m a c e u t ic a l l y  e q u iv a le n t  ( A 3 ) .

A l l  o f  th e s e  f i v e  b ra n d s  o f  c im e t id in e  t a b l e t s  

m et th e  B r i t i s h  P h a rm a c o p o e ia  1980 r e q u ir e m e n t s  f o r  

d i s i n t e g r a t i o n  o f  f i lm - c o a t e d  t a b l e t s  i n  d i s t i l l e d  w a te r  

a t  37 i  0 . 5  c  w i t h in  60 m in u te s .  M e a n w h ile  some d i f f e r e n c e s  

w e re  o b s e r v e d  f o r  th e  r a t e s  and  e x t e n t  o f  d i s s o l u t i o n  i n  

c a r b o n d io x id e - f r e e  d e io n iz e d  w a te r  among th e  d i f f e r e n t  

b ra n d s  a s  g iv e n  i n  F ig u r e  2 .

The mean p e r c e n t  d ru g  d is s o lv e d  a t  1 5  m in u te s  

ra n g e d  f ro m  A . 2 3  t o  9 9 . 1 5  A c c o r d in g  t o  th e  U n it e d
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S t a t e  P h a rm a c o p o e ia  X X I ,  3 rd  S u p p le m e n t ,  p e r c e n t  c im e t id in e  

d i s s o lv e d  f ro m  th e  t a b l e t s  a t  1 5  m in u te s  s h o u ld  n o t  l e s s  

t h a n  75 # o f  l a b e le d  am o u n t. The r e s u l t s  o f  t h i s  s tu d y  

i n d i c a t e d  t h a t  o n ly  3 b r a n d s  ( A ,B  and  c )  met th e  U n it e d  

S t a t e  P h a rm a c o p o e ia  s p e c i f i c a t i o n s  f o r  d ru g  d i s s o l u t i o n  

w h i le  th e  o t h e r  2 b ra n d s  (D and  E )  f a i l e d .

A t  60  m in u te s ,  a l l  p r o d u c t s  e x c e p t  B ra n d  E  had  

th e  mean d ru g  d i s s o lv e d  o v e r  9 0  # . The d i s s o l u t i o n  r a t e  

c o n s t a n t s  ( k )  w e re  c a l c u l a t e d  fro m  th e  s lo p e  o f  th e  

f i r s t  o r d e r  p l o t  b e tw ee n  th e  am ount o f  u n d is s o lv e d  d ru g s  

(Bo6-  B^) v e r s u s  t im e  i n  s e m i- lo g a r i t h m ic  s c a le  ( F ig u r e  3 ) j  

and  th e  c o r r e s p o n d in g  v a lu e s  a r e  p r e s e n te d  i n  T a b le  4 .

A c c o r d in g  t o  a s s e s s  th e  d i s s o l u t i o n  r a t e  c o n s t a n t s  

b y  A n a ly s i s  o f  V a r ia n c e  and  s t u d e n t ' ร t - t e s t  w i t h  95 # 

c o n f id e n c e  l i m i t s ,  t h e r e  w ere  no s i g n i f i c a n t  d i f f e r e n c e s  

among B ra n d s  A , B and  c .  A l s o ,  th e  mean d i s s o l u t i o n  r a t e  

c o n s t a n t s  o f  th e s e  3 b ra n d s  w ere  s i g n i f i c a n t l y  g r e a t e r  

th a n  th o s e  o f  b ra n d s  B and  E  (p  <c 0 . 0 5 ) (A p p e n d ix  D ) .

The s lo w e r  d i s s o l u t i o n  r a t e s  f o r  B ra n d  D and  E 

m ig h t  be due t o  p o o r  s o l u b i l i t y  o f  f i l m  c o a t in g  m a t e r ia l s  

i n  d i s s o l u t i o n  m ed ium . The la r g e  ra n g e s  o f  t a b l e t  

d i s s o l u t i o n  r a t e s  o f  t h e s e  f i v e  b ra n d s  a s  in d ic a t e d  i n  

T a b le  3 m ig h t  be a f f e c t e d  b y  c o m p o s it io n s  and m ethods 

o f  m a n u fa c tu re  a s  w e l l  a s  a g in g  o f  th e  t a b l e t s .
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The d i s i n t e g r a t i o n  and  d i s s o l u t i o n  c h a r a c t e r i s t i c s  

o f  f i v e  b r a n d s  o f  c im e t id in e  t a b l e t s  a s  shown i n  T a b le  2 

c l e a r l y  d e m o n s t r a te  t h a t  t h e r e  i s  no s i g n i f i c a n t  c o r r e l a t i o n  

b e tw ee n  th e  d i s i n t e g r a t i o n  and  th e  c o r r e s p o n d in g  d i s s o l u t i o n  

f o r  t h e s e  f i v e  b ra n d s  (p  y  0 . 0 5 ) .

O w ing  t o  th e  d i s s o l u t i o n  c h a r a c t e r i s t i c s  among 

B ra n d s  A , B and  c  w e re  a b o u t  th e  sam e, t h e r e f o r e  B ra n d  B 

th e  l e a s t  r e t a i l  p r i c e  p r o d u c t ,  was c h o s e n  f o r  In  V iv o  

s t u d y  t o  com pa re  th e  b i o a v a i l a b i l i t y  w i t h  o r i g i n a l  b ra n d  

(B ra n d  A ) .
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Table 2 In V itro  S tu d ie s  o f  F ive Commercial Brands
o f  C im e t id in e  T a b le t ธ .

Brand Weight8(mg)
ABSSJjfckof labeled amount

Disintegration8tine
(•min. )

Dissolution8 rate constant
( minT1)

% DissolTed8in dissolution  medium at
15 min.

A 5-68.25 i  6.22 100.67 1 0.23 2.5 1 0.00 0.5443 * 0.32 96.85 ะ 2.61
B 558-07 i  7.85 97.82 1  0.43 10.0 t  1.90 0.2B58 * 0.06 86.35 ±  4.87
c 589.99 i  10.72 99.40 i  0.47 7.7 1 1.20 0.2314 * 0.08 99.15 ♦  1.78
D 545.86 + 14.90 100.15 1  0.31 30.7 i  1.50 0.0502 1  0.01 12.77 1 6.65
E 569.47 i  6.50 104.15 + 0.27 11 .2  1  1.30 0.0241 + 0.00 4.23 i  0.60

a = Mean 1  S .D .  ( ท  = 20  )

b = Mean -  S .D .  ( ท  = 3 )

c Mean + S .D ( ท  = 6  )
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T a b le  3 D i s s o l u t i o n  P r o f i l e s  o f  F iv e  B ra n d s  o f  

C im e t id in e  T a b le t s .

Tine
Cm in)

5

10 

15 

2 ว 

3ว 

45 

60 

90 

120

Bi-and A
70.84 + 17.07

94.56 -  3.21

96.85 ± 2.61

94.95 ±  3.06

93.80 i  2.45 

90.67 *  3.70

89.96 1  2.36

89.92 + 2.92 

92.24 1  2.91

__________ % Drug dissolved8
Brand B Brand c  Brand D Brand E

22.73 1 3.58 

63.00 + 8.79 

86.35 A 4.87 

94.76 i  1.42 

95.91 t  1.70

95.45 t  1.96

97.46 ± 2.10 

97.02 + 1.85 

96.41 i  2.00

1 U 0  i  4.97 

69.70 A 12.31 

99.15 ± 1.78

96.81 ± 2.09

95.79 ะ  2.15

96.81 ± 2.53 

97.19 -  2.66

93.79 i  1.69 

94.66 t  1.95

0.91 i  0.94 

3.21 A 1.33 

12.77 1  6.65 

25.09 A 10.38 

46.19a 14.16 

76.84 + 9.74  

92.04 i  4.64 

98.74 i  2.70 

98.89 i  2.92

0.21 1  0.02 

1.04 i  0.12 

4.23 i  0.60 

3.97 ± 3.97 

13.69 i  1.25 

20.82 i  2.63

26.24 A 3.71 

35.05 i  4.81

40.25 i  5.๐9

a Mean ± S . D .  ( ท  = 6 )
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F ig u r e  2 D i s s o lu t i o n  p r o f i l e s  o f  f i v e  b ra n d s  o f

c im e t id in e  t a b l e t s  i n  c a r b o n d io x id e - f r e e  

d e io n iz e d  w a te r .

K e y  ะ B ra n d  A 

B ra n d  c

B ra n d  B ( □  ) ,

(  o  ) ,
B ra n d  E

(  •  ) .
(  A  ) ,

(  A  ) .

B ra n d  D
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T a b le  4 D i s s o l u t i o n  R a te  C o n s ta n t  ( k  ) f o r  F iv e  

B ra n d s  o f  C im e t id in e  T a b le t s .

Brand D isso lu tion  rate  constant ( k ) ( mini"1 )

Tab 1 Tab 2 Tab 3 Tab 4 Tab 5 Tab 6 KEAN + S.D.

A 0.7640 0.1071 0.4796 0.4220 0.3667 0.1626 0.5443  + 0 .3 2

B 0.3778 0.3097 0.2356 0.3160 0.2594  0.2163 0.2858 i  0.06

c 0-1409 0-3520 0.2470  0-2938 0-1906  0.1643 0.2314 i  0.08

D 0.0607 0 .0 5  0 0.0415 0.0386 0-0568 0.0497 0.0502  1 *0 .0 1

E 0.0241 0 .0 25 2  0.0238 0.0238 0.0236  0.0242 0.0241 1 0.00
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F ig u r e  3 The f i r s t  o r d e r  p l o t  b e tw een  am ount o f  

u n d is s o lv e d  c im e t id in e  v e r s u s  t im e  f o r  

f i v e  b r a n d s  o f  c im e t id in e  t a b l e t s .

K e y  ะ B ra n d  A ( •  ) ,  B ra n d  B ( □  ) ,  

B ra n d  c  ( A  ) ,  B ra n d  D ( o ) ,  

B ra n d  E  ( A  ) .
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C o n s ta n t  ( k  ) o f  F iv e  C o m m e rc ia l C im e t id in e  

T a b le t s

Table 5 A n a ly s is  o f V ariance fo r  D is s o lu t io n  Rate

S o u rc e  o f  v a r i a t i o n d . f . ธ . ร . M . s . F

Among g ro u p s 4 1 .0 5 9 6 0 .2 6 4 9 1 1 .5 6 7 7

W it h in  g ro u p s 25 0 .5 7 3 6 0 .0 2 2 9

T o t a l 29 1 .6 5 3 2

* 0 .0 5  ( 4 ,  25 ) “  2 ,7 5 8 7

d . f . = d e g re e  o f  fre e d o m

ร . ธ . = Sum o f  s q u a re

H . ธ . = mean s q u a re

F = v a r i a t i o n  r a t i o

♦ O b ta in e d  f ro m  th e  t a b le
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Table 6 C o m p a r is o n  o f  D i s s o l u t i o n  R a te  

L o c a l  M a n u fa c tu re d  B ra n d s  w it h  

B ra n d  ( B ra n d  A ) b y  S t u d e n t 's

O r i g i n a l

t - t e s t

C onstants o f

B ra n d t
( C a lc u la t e d )

t
( T a b le )

S t a t i s t i c a l
s i g n i f i c a n c e

B v s .  A - 1 .9 2 6 2 t ( 0 . 0 5 , 5  ) = 2 , 5 7 0 6
NS

c  v s .  A - 2 .2 9 9 0 t ( 0 . 0 5 , 6  ) = 2 - 447° NS

D v s .  A - 3 . 7 4 3 2
t ( 0 . 0 5 , 5  ) ■ 2 ,5 7 0 6

ธ

E v s .  A - 3 . 9 4 3 9 t ( 0 . 0 5 , 5  ) = 2 , 5 7 0 6
ร

NS = n o t  s i g n i f i c a n t

ร  = s i g n i f i c a n t
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I n  V iv o  S t u d ie s

A n a ly s i s  o f  C im e t id in e  i n  P la sm a  S am p le s

P la sm a  c im e t id in e  c o n c e n t r a t io n s  w e re  a n a ly z e d  

b y  h ig h  p r e s s u r e  l i q u i d  c h ro m a to g ra p h y  . T y p i c a l  

c h ro m a to g ra m s  o f  c im e t id in e  and i n t e r n a l  s t a n d a r d  a r e  

shown i n  F ig u r e  4 .  R e t e n t io n  t im e s  f o r  c im e t id in e  and  

i n t e r n a l  s t a n d a r d  w e re  6 .$ 8  and  4 . 7 2  m in u te s ,  r e s p e c t i v e l y .

The a n a l y t i c a l  p r o c e d u r e  was s p e c i f i c  and  r e p r o d u c ib le .  

A n a l y t i c a l  r e c o v e r ie s  o f  c im e t id in e  and p r o c a in a m id e  w e re  

a b o u t  6 0 $ . The s e n s i t i v i t y  o f  d e t e c t io n  f o r  c im e t id in e  

i n  p la sm a  was 2 5  n g /m l.  The c o e f f i c i e n t  o f  v a r i a t i o n  

o f  w i t h in - d a y  a s s a y  o f  p la sm a  c im e t id in e  l e v e l s  was 3# 

a t  1 y ig /m l (ท = 6 ).

C l i n i c a l  O b s e r v a t io n s

No s id e  e f f e c t s  a n d / o r  a n y  i n d i c a t i o n  o f  i n t o x i c a t i o n s  

w e re  a s s o c ia t e d  w i t h  a d m in i s t r a t i o n  o f  e i t h e r  c im e t id in e  

t a b l e t s  o r  i n j e c t i o n s .

P la sm a  C im e t id in e  L e v e l

F o r  p a r e n t e r a l  s t u d y  ะ I n d i v i d u a l  p la sm a  c im e t id in e  

c o n c e n t r a t io n s  fro m  9 s u b j e c t s  a t  a p p r o p r ia t e  s a m p lin g  

t im e  fro m  0 t o  6 h o u r s  a r e  shown i n  T a b le  7« F o l lo w in g  

r a p id  b o lu s  a d m in i s t r a t i o n ,  p la sm a  c o n c e n t r a t io n s  o f  

c im e t id in e  d e c l in e d  r a p i d l y  i n  th e  f i r s t  h o u r  ( F ig u r e  5 )  

and  th e n  m ore s lo w ly  • T h is  i n d ic a t e d  t h a t  th e  p la sm a  

c o n c e n t r a t io n - t im e  p r o f i l e  was c h a r a c t e r i z e d  b y  m u l t i -



6 .3 8  

I A

58

C -R 1A  
SMPL **IMETHOD

* * NAME TIME
0 4 .7 2
0 6 .3 8

TOTAL

F ig u r e  4 H ig h  p r e s s u r e

CONC MK AREA
2 4 .7 8 8 2  11151

99*9999  44985

l i q u i d  ch ro m a to g ra m a o f

c im e t id in e  (A )  and i n t e r n a l  s t a n d a r d  ( B ) .

a O b ta in e d  fro m  HPLC a n a ly s i s  o f  human p la sm a  

c o n t a in in g  4 ju g /m l o f  c im e t id in e  and  20 yUg/m l 

o f  i n t e r n a l  s t a n d a rd  ( p r o c a in a m id e  ) .
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c o m p a r tm e n ta l k i n e t i c  ( F ig u r e  6 ) .  E i t h e r  a  b i -  o r  

t r i e x p o n e n t i a l  f u n c t io n  h a s  b e en  u se d  t o  s o lv e  f o r  th e  

m a th e m a t ic a l m ode l o f  th e  d ru g  ( 2 6 ,  4-5).

F o r  o r a l  s t u d y  ะ P la s m a  c im e t id in e  c o n c e n t r a t io n -

t im e  p r o f i l e s  f ro m  0 t o  8 h o u r s  f o r  b r a n d s  A and  B a re  

a l s o  p r e s e n te d  i n  T a b le  7* In  t h i s  s t u d y ,  c im e t id in e  

d e m o n s t r a te s  u n u s u a l ly  p h a r m a c o k in e t ic  b e h a v io r .  A s  se e n  

a s e c o n d a ry  p e a k  i n  t h e  p la sm a  c o n c e n t r a t io n  p r o f i l e  a f t e r  

o r a l  d o s in g  on a f a s t i n g  s to m a ch  was p ro d u c e d  w h ic h  was 

n o t  o b s e r v e d  a f t e r  in t r a v e n o u s  a d m in i s t r a t i o n  ( F ig u r e s  5»

7 I 8 ) .  The f i r s t  p e a k  a p p e a re d  a t  a b o u t  1 h o u r  f o l lo w e d  

b y  th e  s e c o n d  one a t  a b o u t  2 o r  3 h o u r s  ( F ig u r e s  7 , 8 ) 

a f t e r  d o s in g .  - P r e v io u s  r e p o r t s  i n d i c a t e d  t h a t  th e  

s e c o n d a ry  p e a k  w i l l  n o t  p r e s e n t  when c im e t id in e  i s  t a k e n  

o r a l l y  w i t h  fo o d  ( 2 6 ,  2 9 - 3 1 ,  4 -6). The r e a s o n s  f o r  t h i s  

a b e r r a n t  phenom enon h a ve  b e en  d is c u s s e d  b y  num erous 

i n v e s t i g a t o r s  (2 6 ,  2 9 -3 1 )*

Veng  P e d e r s e n  and  M i l l e r  ( 2 9 )  s u g g e s te d  t h a t  th e  

s e c o n d a ry  p e a k  o b s e r v e d  i n  th e  p la sm a  l e v e l  d a ta  c a n  be 

d e s c r ib e d  b e s t  i n  te rm s  o f  d is c o n t in u o u s  r e a b s o r p t io n .

T hey  d e v e lo p e d  a p h a r m a c o k in e t ic  m od e l t o  e x p la in  th e  

phenom enon w h ic h  p ro d u c e d  a r e s o n a b ly  good  f i t  t o  th e  

p la sm a  c o n c e n t r a t io n - t im e  c u r v e  and  p ro p o s e d  (b a se d  on 

th e  m o d e l)  th e  f o l l o w in g  i n t e r p r e t a t i o n  ะ

1 .  The s e c o n d a ry  p e a k  a p p e a r s  t o  be due t o  a 

r a p id  r e le a s e  o f  c im e t id in e  fro m  a d ru g  d e p o t .  The d e p o t  

i s  lo c a t e d  i n  a t i s s u e  o r  o rg a n  t h a t  i s  w e l l  p e r f u s e d  b y
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t h e  d ru g  i n  th e  f i r s t  p a s s  t r a n s f e r .  The b i l e  and th e  

h e p a t i c  p a re n ch ym a  t i s s u e s  a r e  th e  m ost l i k e l y  p r im a r y  

s t o r a g e  a r e a s .

2 .  The t im e  f o r  t h e  r e le a s e  a p p e a r s  t o  c o in c id e  

w i t h  th e  in t a k e  o f  f o o d  i n  m ost c a s e s .  The 2 h o u rs  . 

i n t e r v a l  b e tw e e n  o r a l  d ru g  in t a k e  and  b r e a k f a s t  a g re e s  

w e l l  w i t h  th e  s t a r t  o f  th e  s e c o n d a ry  p e a k .

3 .  D ru g  t r a n s f e r  i n t o  th e  d e p o t  o c c u r s  m a in ly  

i n  th e  f i r s t  p a s s  p r o c e s s .

4 .  T h is  t r a n s f e r  i s  s i g n i f i c a n t l y  i n h i b i t e d ,  

p o s s i b l y  b y  th e  way o f  c o m p e t i t iv e  a c t i v e  membrane 

t r a n s p o r t ,  when th e  d ru g  i s  t a k e n  w it h  f o o d .  The e x c r e t io n  

o f  b i l e  i n  r e s p o n s e  t o  fo o d  a l s o  may p la y  a r o l e  i f  th e  

s m a l le r  am ount o f  b i l e  i n  th e  h e p a t ic  s y s te m  re d u c e s  

u p ta k e  r a t e  o r  c a p a c i t y  o f  th e  s y s te m .

5 .  The t r a n s f e r  r a t e  o f  d ru g  i n t o  th e  d e p o t  f ro m  

th e  s y s t e m ic  c i r c u l a t i o n  i s  s lo w  com pa red  t o  th e  f i r s t  

p a s s  t r a n s f e r .  T h is  e f f e c t  p o s s i b l y  i s  due t o  a p ro n o u n ce d  

d ru g  c o n c e n t r a t io n  d i f f e r e n c e s  a t  th e  d e p o t  s i t e  f o r  th e  

tw o a d m in i s t r a t i o n  r o u t e s .  The d ru g  c o n c e n t r a t io n  i s  

l a r g e  i n  t h e  f i r s t  p a s s  p e r f u s io n  o f  th e  d e p o t  o rg a n  

b e f o r e  th e  d ru g  r e a c h  th e  g e n e r a l  s y s t e m ic  c i r c u l a t i o n .  

H o w eve r, when th e  d ru g  i s  in t r o d u c e d  p a r e n t e r a l l y  i n  th e  

s y s t e m ic  c i r c u l a t i o n ,  a s u b s t a n t i a l  d i l u t i o n  t a k e s  p la c e  

b e fo r e  i t  r e a c h e s  th e  d e p o t  o r g a n .  The h ig h e r  m e t a b o l ic  

a c t i v e l y  a t  th e  f i r s t  p a s s  r o u t e  a l s o  may c o n t r ib u t e  t o

a l a r g e r  u p ta k e  o f  d r u g  b y  th e  d e p o t .



T a b le  7 I n d i v i d u a l  P la sm a  C im e t id in e  C o n c e n t r a t io n s  f ro m  9 S u b je c t s  F o l lo w in g

I n t r a v e n o u s  and  O r a l  A d m in i s t r a t io n  o f  C im e t id in e .

Subject No.
PRODUCTS Time ( hr > 1 2 3 4 5 6 7 8 3 MERH SE

200 mg injection 0.00 8.24 8.46 0.60 10.07 3.20 8. 10 8.28 6.56 7.40 8.32 0.33
0.25 3.70 4.04 4.36 4.43 4.76 5.73 4.37 3.85 4̂ 34 4.53 0.21
0.50 2. bb 2 . 7 3 3.35 2  . 5 0 2.70 4.77 3.20 2.70 3.03 3.08 0.23
0. 75 2.05 2. 12 2.43 1.36 2.31 3.25 2.33 2. 13 2.21 2.32 0. 13
1.00 1.62 1.30 2.35 1.43 1.32 3. 13 1.37 1.73 2.00 2.01 0. 17
1.50 1.31 1.74 1.73 1.17 1.58 2.24 1.15 1.41 1.20 1.53 0. 13
2.00 1.28 1.31 1.25 0.33 1.43 1.60 1.15 0.38 0.85 1.21 0.08
3.00 0.85 1.01 0.34 0.54 0.38 0.60 0.70 0.80 0.52 0.77 0.06
4.00 0.51 0.70 0.53 0.50 0.71 0.45 0.38 0.44 0.32 0.50 0.04
6.00 0.21 0.35 0.24 0. 13 0.36 0.13 0. 14 0.33 0.08 0.22 0.03

400 mg tablet 0.50 1.23 0.33 0.25 1.23 3.87 1.61 5.52 1.32 2.56 2.06 0.57
c Brand R ) 1.00 2.60 1.68 0.36 1.43 5.23 3.03 3.36 3.57 2. 11 2.63 0.43

1.50 2.43 3.27 1.03 1.46 3.63 1.83 3.44 2.45 2.56 2.56 0.26
2.00 2.57 2. 78 2.38 1.57 3.43 1.77 1.06 2.53 2.46 2.45 0.20
3.00 2.63 2.88 2.74 1.63 2.43 2.07 1.43 1.31 2.26 2.33 0. 17
4.00 1.65 2.40 2. 4b 1.13 1.20 1.66 0.74 1.16 1.43 1.55 0. 13
6.00 0.46 1.17 0.61 0.46 0.74 0.73 0.33 0.54 0.64 0.63 0.08
8.00 0.25 0.73 0.24 0.24 0.31 0.41 0. 14 0.23 0.22 0.31 0.06

400 mg tablet 0.50 2.65 0.08 0.23 0.60 3.02 Trace* 0.30 0.11 1.32 1.02 0.37
< Brand B > 1.00 3.32 2.02 1.14 1.85 2.26 1.03 1.06 0.43 1.33 1.70 0.31

1.50 2.34 2.59 2.82 1.80 3.70 2.35 1.31 0.65 1.67 2.21 0.31
2.00 1.88 3.23 2. 16 1.64 2.38 2.04 2.58 2. 13 1.63 2.21 0.17
3.00 2.43 2.24 2.41 2. 13 2.62 2.03 3.17 3.57 1.82 2.51 0. 18
4.00 1.33 1.53 0.37 1.46 1.34 1.25 1.11 1.30 1.20 1.37 0.10
6.00 0.88 0.36 0.34 0.82 0.50 0.70 0.53 0.58 0.38 0.71 0.07
0.00 0.30 0.53 0.11 0.38 0.25 0.31 0.33 0.24 0. 16 0.30 0.05

฿ < 0.025 J j q  / ml
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F ig u r e  5 P la sm a  c im e t id in e  c o n c e n t r a t io n s  ( M e a n iS E  ) 

f ro m  9 s u b j e c t s  f o l l o w in g  in t r a v e n o u s  

a d m in i s t r a t i o n  o f  200  mg c im e t id in e .
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f ro m  9 s u b j e c t s  f o l l o w in g  in t r a v e n o u s  a d m in i s t r a t io n  

o f  200  mg c im e t id in e  on  s e m i - lo g a l i t h m ic  s c a le .



6 .  C im e t id in e  p o s s i b l y  i s  s t o r e d  i n  th e  d e p o t  

b o th  i n  th e  p a r e n t  fo rm  and  a s  c o n ju g a te s  o r  c o m p le x e s

44

The la r g e  c a p a c i t y  o f  t h e  h e p a t i c  s y s te m  f o r  s t o r a g e  and  

b i l i a r y  e x c r e t io n  o f  c o n ju g a t e s  may e x p la in  th e  m a g n itu d e  

o f  th e  s e c o n d a ry  p e a k .

The s e c o n d a ry  p e a k  e f f e c t  h a s  a l s o  b een  o b s e rv e d  

b y  G rahnen  e t  a l .  T h e se  a u t h o r s  s u g g e s te d  t h a t  th e  m a jo r  

m e t a b o l i t e  o f  c im e t id in e ,  th e  s u lp h o x id e ,  c o u ld  be re d u c e d  

b a c k  t o  th e  p a r e n t  d ru g  b y  human f a e c a l  b a c t e r i a  w i t h  

s u b s e q u e n t  r e a b s o r p t io n  ( 2 6 ) .  S u p p o r t  f o r  th e  e x is t e n c e  

o f  a  d is c o n t in u o u s  a b s o r p t io n  phenom enon f o r  c im e t id in e  

i n  th e  r a t  h a s  been  r e p o r t e d  b y  G r i f f i t h s  e t  a l .  T hey  

fo u n d  t h a t  c im e t id in e  was w e l l  a b s o rb e d  fro m  th e  duodenum  

and  i le u m ,  l e s s  w e l l  f ro m  th e  je ju n u m  and  p o o r ly  f ro m  th e  

c o lo n  ( 2 6 ) .

In  t h i s  s t u d y ,  f o u r  m a jo r  c h a r a c t e r i s t i c s  o f  th e  

b lo o d  l e v e l  s e q u e n c e s  o f  c im e t id in e  w ere  a n a ly z e d .  T hey  

w e re  ะ ( 1 )  th e  a r e a  u n d e r  th e  b lo o d  l e v e l  c u r v e  fro m  z e r o  

t o  i n f i n i t y ,  a s  a m easu re  o f  d ru g  a v a i l a b i l i t y  ; ( 2 )  th e  

f i r s t  o r d e r  a b s o r p t io n  r a t e  c o n s t a n t  ; ( 3 )  th e  mean 

r e s id e n c e  t im e  ; ( 4 )  th e  t im e  f o r  w h ic h  b lo o d  l e v e l  

re m a in e d  above  0 .5 ju g / m l ( t h i s  t im e  was e s t im a t e d  b y  

i n t e r p o l a t i o n  i n  th e  s e q u e n ce  o f  b lo o d  l e v e l s  v . s .  t im e ) .  

T h e se  v a lu e s  a r e  p r e s e n t e d  i n  T a b le  9 .
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p r o f i l e s  o f  s u b j e c t s  1 -4  f o l l o w in g  o r a l  

a d m in i s t r a t i o n  o f  tw o d i f f e r e n t  b r a n d s  

o f  c im e t id in e  (B ra n d s  A and  B )

K e y  ะ B ra n d  A ( -------- ) 1 B ra n d  B ( --------)
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T im e  ( h r  )

F ig u r e  8 P la sm a  c im e t id in e  c o n c e n t r a t io n - t im e  p r o f i l e  o f  

s u b j e c t s  5 -9  f o l l o w in g  o r a l  a d m in i s t r a t io n  o f  

tw o d i f f e r e n t  b ra n d s  o f  c im e t id in e  (B ra n d s  A and  B ) 

K e y  : B ra n d  A (--------9 ,  B ra n d  B (-------- )
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A re a  U n d e r P la sm a  L e v e l  -  T im e C u rv e

The a r e a  u n d e r  th e  c u r v e ,  AUC, and  th e  a r e a  u n d e r  

th e  f i r s t  moment c u r v e ,  AUMC, fro m  z e r o  t o  i n f i n i t y  a f t e r  

in t r a v e n o u s  and  o r a l  a d m in i s t r a t io n s  a r e  r e p o r t e d  i n  

T a b le  8 .

The mean [AU C l~  a f t e r  in t r a v e n o u s  a d m in i s t r a t i o n  

was 8 . 1 9 ^ u g -h r/m l w h i le  t h o s e  a f t e r  o r a l  a d m in i s t r a t io n s  

ra n g e d  fro m  1 ๆ . 24  ju g - h r / m l t o  1 2 . 5 1  j u g - h r / m l.

S t a t i s t i c a l  a n a l y s i s  o f  d i f f e r e n c e  among [ a Uc 1~ v a lu e s  

in d i c a t e d  t h a t  t h e r e  w e re  no s i g n i f i c a n t  d i f f e r e n c e  

o b s e r v e d  b e tw e e n  B ra n d s  A and  B (p  )> 0 .0 5 ) *

B i o a v a i l a b i l i t y  o f  C im e t id in e

The b i o a v a i l a b i l i t y  o f  d ru g  fro m  t a b l e t  d o sag e  

fo rm s  n o t  o n ly  d ep en d s  on th e  r a t e  b u t  a l s o  th e  e x t e n t  o f  

d ru g  a b s o r p t io n  i n t o  th e  g e n e r a l  c i r c u l a t i o n  ( 4 1 ,4 4 ) .

T h e se  f a c t o r s  c a n  be e v a lu a t e d  b y  d e t e r m in in g  th e  p h a rm a co 

k i n e t i c  p a r a m e te r s  d e r iv e d  fro m  b lo o d  l e v e l - t im e  p r o f i l e s  

f o r  an  u n ch an g ed  d r u g .  The m ost com m on ly  u se d  m ethod  f o r  

e s t im a t in g  a v a i l a b i l i t y  i s  th e  c o m p a r is o n  o f  th e  t o t a l  

a r e a  u n d e r  th e  d ru g  c o n c e n t r a t io n  i n  p la sm a  v e r s u s  t im e  

c u r v e ,  AUC, a f t e r  o r a l  a d m in i s t r a t io n s  o f  th e  t e s t  

f o r m u la t io n  and  th e  r e f e r e n c e  p r o d u c t  ( 4 1 ) .

E s t im a t io n  o f  a b s o lu t e  b i o a v a i l a b i l i t y  a f t e r  o r a l  

a d m in i s t r a t i o n  a lw a y s  r e q u i r e s  c o m p a r is o n  w it h  d a t a  o b t a in e d  

a f t e r  in t r a v e n o u s  a d m in i s t r a t i o n .  V a r io u s  o r a l  s t a n d a rd s
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T hese  in c lu d e  c e r t a i n  c o m m e rc ia l f o r m u la t io n s  t h a t  a r e  

g e n e r a l l y  a c c e p te d  a s  s t a n d a r d s .  A lt h o u g h  r e l a t i v e  

b i o a v a i l a b i l i t y  s t u d ie s  a r e  u s e f u l  f o r  c h a r a c t e r i z i n g  th e  

f o r m u la t io n ,  one m ust d e te rm in e  a b s o lu t e  b i o a v a i l a b i l i t y  

t o  c h a r a c t e r i z e  th e  d r u g .

B a se d  on th e  a r e a  u n d e r  th e  c u r v e  m e th o d , th e  mean 

a b s o lu t e  b i o a v a i l a b i l i t i e s  w e re  7 6 . 1 3  i  3 -5 4  %  (M ean i  S E )  

f o r  B ra n d  A , and  7 1 «15 ± 4 .6 2  %  (Mean ±  S E )  f o r  B ra n d  B . 

T h is  i s  i n  a c c o rd a n c e  w i t h  a v a lu e  a ro u n d  7 0  %  a s  r e p o r t e d  

p r e v io u s l y  ( 1 , 2 2 - 2 3 , 4 7 ) .  T h is  in c o m p le t e  b i o a v a i l a b i l i t y  

a p p e a r s  t o  be due t o  a f i r s t  p a s s  e f f e c t  ( 2 9 ) a n d / o r  

s t a b i l i t y  o f  c im e t id in e  i n  g a s t r o i n t e s t i n a l  t r a c t  ( 1 9 ) .

The mean r e l a t i v e  b i o a v a i l a b i l i t y  o f  c im e t id in e  B ra n d  B 

w i t h  r e s p e c t  t o  B ra n d  A was 9 4 . 2 3  ± 6 . 5 4  %  (M ean 1  S E ) .

The q u a n t i t i e s  o f  c im e t id in e  a b s o rb e d ,  [AUC]~  , 

f o r  B ra n d s  A and  B w ere  no  s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e  (p  y  0 . 0 5 ) b e tw ee n  e a ch  o t h e r  ( T a b le  1 1 ) .

T h is  p a r a m e te r  was i n  a g re e m e n t w i t h  th e  v a lu e s  o f  

2 .9 8  1 0 .9 8  and  2 . 7 1  1  0 . 5 6 ^ u g -h r /m l/1 0 0  mg a s  r e p o r t e d  

b y  S om og y i e t  a l .  and  G u g le r  e t  a l .  ( 2 6 ) ,  r e s p e c t i v e l y .

have been used to  determ ine r e la t iv e  b io a v a i la b i l i t y .
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T a b le  8 I n d i v i d u a l  P h a r m a c o k in e t ic  

C im e t id in e  f ro m  9 S u b je c t s

P a ra m e te rs  o f  

F o l lo w in g  200  mg

In t r a v e n o u s  and  400  mg O r a l  A d m in i s t r a t io n s .

Injec t ion
Subject โ AUC ]“ [ AUMC ]“ MRT t | 'iNo ( ug hr /  ml ) ( ug-hr1 /  ml ) ( hr ) ( hr1 )

1 7.6490 15.1261 1.9775 1.372 9.1725 22.2134 2.4217 1.683 8.8235 16.3153 1.8490 1.284 7.0456 11.1949 1.5889 1.105 9.5022 22.3741 2.3546 1.63
6 9.8260 15.1300 1.5398 1.07
7 7.4901 11.5820 1.5463 1.078 7.7025 17.8510 2.3176 1.619 6.5244 8.8736 1.3601 0.94

X 8.1929 15.6289 1.8839 1.31SE 0.3885 1.5654 0.1345 0.09

Brand A
Subject c AUC ]~ t AUMC r MRT MAT KaNo ( ug.hr /  ml ) ( ug-hr1/  ml ) ( hr ) ( hr ) ( hr-1 )

1 11.8427 37.7178 3.1849 1.2074 0.82822 16.7083 78.0428 4.6709 2.2492 0.44463 11.7888 42.3737 3.5944 1.7454 0.57294 8.5025 30.4375 3.5798 1.9909 0.50235 15.7856 45.1872 2.8626 0.5080 1.96856 13.3939 49.7183 3.7120 2.1722 0.46047 11.2593 25.5164 2.2663 0.7200 1.38898 11.4201 34.6824 3.0370 0.7194 1.39009 11.9133 37.0866 3.1130 1.7529 0.5705
X 12.5127 42.3070 3.3357 1.4517 0.9029SE 0.8272 5.0957 0.2230 0.2250 0.1826

Brand B
Subject [ AUC ]“ [ AUMC ]~ MRT MAT KaNo ( ug.hr /  ml ) ( ug .hr1/  ml ) ( hr ) ( hr ) ( hr*' )

1 13.8208 45.8970 3.3209 1.3434 0.74432 14.8546 65.3901 4.4020 1.9803 0.50503 8.5737 25.9993 3.0324 1.1834 0.84504 10.9126 45.3834 4.1588 2.5699 0.38915 12.9102 39.2691 3.0417 0.6871 1.45546 10.0328 39.4046 3.9276 2.3878 0.41887 10.7195 36.9338 3.4455 1.8992 0.52658 9.7780 37.3983 3.8247 1.5071 0.66359 9.5175 33.7125 3.5423 2.1822 0.4583
X 11.2355 41.0431 3.6329 1.7489 0.6673SE 0.7126 3.6348 0.1600 0.2047 0.1110



T a b le  9 P h a r m a c o k in e t ic  P a r a m e te r s  ( Mean 1 SE ) o f  C im e t id in e  fro m  9 S u b j e c t s  F o l l o w in g  

200  mg I n t r a v e n o u s  and  4 00  mg O r a l  A d m in i s t r a t i o n s .

P a r a m e te r I n j e c t i o n  
2 00  mg i . v .

B ra n d  
400  mg

A
o r a l

B ra n d  
4 00  mg

B
o r a l

A re a  u n d e r  th e  p la sm a  c o n c e n t r a t io n 
t im e  c u r v e  fro m  th e  t im e  z e r o  t o  
i n f i n i t y ,  [a Uc ]~  ( / I g - h r / m l  )

8 .1 9  ± 0 .5 8 1 2 .5 1  ± 0 .8 5 1 1 .2 5  ± 0 .7 1

F i r s t  o r d e r  a b s o r p t io n  r a t e  c o n s t a n t ,  

Ka ( h r - 1 )

— 0 .9 0  i 0 .1 8 , 0 .6 7  ± 0 .1 1

Mean r e s id e n c e  t im e ,  MRT ( h r  ) 1 .8 8  + 0 .1 5 3 .3 4  ± 0 .2 2 3 .6 5  ± 0 .1 6

T im e f o r  w h ic h  b lo o d  l e v e l  re m a in e d  
above  0 .5  ju g /m l ( h r  )

4 .2 5  ± 0 .2 0 6 .3 5  i 0 .5 7 6 .5 3  i 0 .5 0

V1o
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A b s o r p t io n  o f  C im e t id in e  T a b le t

The a b s o r p t io n  d a t a ,  o b t a in e d  fro m  i n d i v i d u a l  

p la s m a  d a ta  o f  9 s u b j e c t s  f o l l o w in g  o r a l  a d m in i s t r a t io n  

o f  4-00 mg c im e t id in e  t a b l e t s  f o r  B ra n d s  A and  B , a re  

su m m a rize d  i n  T a b le  8 .  The s t u d e n t ' ร  t - t e s t  (p  0 .0 5 )  

w e re  p e r fo rm e d  f o r  s i g n i f i c a n t  d i f f e r e n c e s  b e tw een  r e la t e d  

p a r a m e te r s .

The f i r s t  o r d e r  a b s o r p t io n  r a t e  c o n s t a n t s  ( K&) ,  

f o r  B ra n d s  A and  B w e re  0 . 9 0  i  0 .1 8  and  0 .6 7  -  0 .1 1  h r ” "1, 

r e s p e c t i v e l y .  When c o m p a r in g  th e s e  mean a b s o r p t io n  r a t e  

c o n s t a n t s  b e tw e e n  B ra n d s  A and  B , no  s t a t i s t i c a l l y  

s i g n i f i c a n t  d i f f e r e n c e  w e re  o b s e r v e d  (p  )  0 . 0 5 ) .

Mean R e s id e n c e  T im e

The mean r e s id e n c e  t im e ,  a f u n c t io n  o f  how a d ru g  

i s  a d m in is t e r e d ,  r e p r e s e n t s  th e  t im e  f o r  6 3 . 2  %  o f  th e  

a d m in is t e r e d  d o se  t o  be e l im in a t e d  i r r e s p e c t i v e  o f  th e  

d i s t r i b u t i o n  c h a r a c t e r i s t i c s  o f  d ru g  (4 -1 ). B o r  in t r a v e n o u s  

d a t a ,  th e  a v e ra g e  mean r e s id e n c e  t im e  was 1 .8 8  t  0 . 1 3  h o u rs  

and  th e  mean e f f e c t i v e  h a l f - l i f e  was 1 . 3 1  -  0 . 0 9  h o u r s  

( T a b le  8 ) .  T h e se  v a lu e s  w e re  n o t  much d i f f e r e n t  f ro m  

o t h e r  s t u d ie s .  A s e x a m p le s ,  L e b e r t  e t  a l .  (4-8) s t u d ie d  

8 n o rm a l s u b j e c t s  a f t e r  a s i n g l e  in t r a v e n o u s  do se  o f  

c im e t id in e .  S u b je c t s  ra n g e d  i n  age  fro m  21 t o  35 y e a r s ;  

h ad  mean h a l f - l i f e  1 . 5  ± 0 . 3  h o u r s .  B a u e r  e t  a l .  (4-9) 

in v e s t ig a t e d  c im e t id in e  k i n e t i c s  i n  6 n o rm a l s u b je c t s  

a f t e r  a s i n g le  in t r a v e n o u s  d o s e .  S u b je c t s  ra n g e d  i n  age
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f ro m  2 8 + 4  y e a r s ;  had  mean h a l f - l i f e  1 .9  h o u r s  and  mean 

r e s id e n c e  t im e ,  MRT , 2 . 3  h o u r s .  H o w eve r, th e  mean h a l f -  

l i f e  and  MRT i n  t h i s  s t u d y  s l i g h t l y  d i f f e r e d  f ro m  th o s e  

r e p o r t e d  b y  B a u e r  e t  a l .  The r e a s o n  f o r  t h i s  i s  t h a t  

h a l f - l i f e  and  r e n a l  c le a r a n c e  o f  th e  d ru g  a r e  d ep ened  on 

p o p u la t io n  and  a g e .  The c h a n g e s  i n  p h a r m a c o k in e t ic  

p a r a m e te r s  w i t h  age w e re  th o u g h t  t o  be due t o  d e c re a s e d  

r e n a l  f u n c t i o n  i n  th e  o ld e r  s u b j e c t s  ( 4 5 , 4 9 ) .

F o r  o r a l  s t u d y  o f  400  mg c im e t id in e  t a b l e t ,  B ra  d s  

A and  B y ie ld e d  a lm o s t  th e  same MRT v a lu e s  ( T a b le  8  and  9 )  

and  t h e r e  w e re  no  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  

b e tw ee n  e a ch  o t h e r s  (p  )  0 . 0 5 ) .

T im e F o r  W h ich  B lo o d  L e v e l  R e m a in s  Above  0 .5  JOg/ml

A b lo o d  c o n c e n t r a t io n  o f  0 . 5  ju g /m l c im e t id in e  h a s  

b e en  shown t o  p ro d u c e  a 5 0  p e r c e n t  r e d u c t io n  o f  m a x im a l 

s t im u la t e d  a c id  o u t p u t .  T h is  l e v e l  p r o b a b ly  i s  o f  

r e le v a n c e  f o r  t h e r a p e u t i c  e f f i c a c y  and  c a n  be r e g a rd e d  a s  

a g o a l  i n  d o s in g  f o r  u l c e r  h e a l in g  ( 1 , 9 » 2 6 ,2 8 ) .  The t im e  

p e r io d s ,  d u r in g  w h ic h  th e  p la sm a  c o n c e n t r a t io n  was s u s t a in e d  

ab o ve  t h i s  l e v e l  f o r  e a c h  p r o d u c t  a r e  p r e s e n te d  i n  T a b le  1 0 .

In  m ost s u b j e c t s ,  l e v e l s  i n  e x c e s s  o f  0 . 5 yU g/m l 

w e re  m a in t a in e d  f o r  a t  l e a s t  4  h o u r s  a f t e r  200  mg c im e t id in e  

in t r a v e n o u s  a d m in i s t r a t i o n .  I n  th e  c a s e  o f  o r a l  s t u d y ,  

th e  t im e  f o r  w h ic h  th e  b lo o d  l e v e l  re m a in e d  above  0 . 5 jo g / m l 

was i d e n t i c a l  f o r  B ra n d s  A and  B (p  ) 0 . 0 5 ) and  was a b o u t  

6  h o u r s .  T h e r e f o r e  400  mg c im e t id in e  t a b l e t  i s  n o t
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T a b le  10 Time^ f o r  W h ich  B lo o d  L e v e l  R em a in s  Above 

0 .5  9*g p e r  m l f o r  C im e t id in e  T a b le t s  and 

I n j e c t i o n  ( h r  ) .

S u b je c t
N o .

I n j e c t i o n  
200  mg i . v .

B ra n d  A 
400  mg o r a l

B ra n d  B 
400  mg o r a l

1 4 .0 0 5 .7 5 7 .0 0

2 4 .9 0 8 . 5 0 8 .0 0

3 4 .5 0 5 .5 0 5 .2 5

4 3 .4 0 5 .7 5 6 .7 5

5 5 .0 0 6 .8 8 6 .1 3

6 4 .0 0 7 .5 0 6 .2 5

7 3 .5 0 4 .8 8 5 .6 3

8 4 .2 5 6 .1 3 5 .2 5

9 4 .9 0 6 .2 5 6 .7 5

X 4 .2 5 6 .3 5 6 .3 3

± SE 0 .2 0 0 .3 7 0 .3 0

 ̂ T h is  t im e  was e s t im a t e d  b y  i n t e r p o l a t i o n  i n  th e  

s e q u e n ce  o f  b lo o d  l e v e l s  v s  t im e .
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n e c e s s a r y  a d m in is t e r e d  a s  f r e q u e n t l y  a s  a n t a c id  b e c a u s e  

o f  t h i s  som ew hat lo n g  p e r io d  i n  i n h i b i t i n g  a c id  o u t p u t .

In  T a b le  1 0 , th e  r e s u l t s  showed t h a t  s e v e n  o f  

n in e  v o lu n t e e r s  a t t a in e d  o r  e x ce e d e d  th e  0 .5  ju g /m l b lo o d  

l e v e l  o f  c im e t id in e  w i t h i n  3 0  m in u te s  a f t e r  o r a l  d o s in g  

o f  B ra n d  A b u t  f i v e  o f  n in e  s u b j e c t s  f o r  B ra n d  B . T h is  

may be due t o  th e  d i f f e r e n c e  i n  In  V iv o  d i s s o l u t i o n  t im e  

b e tw een  th e s e  2 b r a n d s .  H o w eve r, th e  mean p la sm a  

c o n c e n t r a t io n s  o f  b o th  b ra n d s  o b ta in e d  fro m  9 s u b j e c t s  

r e a c h e d  0 . 5 ju g / m l w i t h i n  30 m in u te s .  T h is  t im e  was 

c o m p a ra b le  w i t h  th o s e  r e p o r t e d  p r e v io u s l y  f o r  c im e t id in e  

b y  o t h e r  i n v e s t i g a t o r s .  Bodem ar e t  a l .  ( 5 0 )  r e p o r t e d  

t h a t  th e  t im e  p e r io d s  f o r  w h ic h  th e  p la sm a  l e v e l  re m a in e d  

ab o ve  0 .5  ju g /m l ra n g e d  f ro m  1 .4  t o  5«0 h o u r s  a f t e r  200  mg 

in t r a v e n o u s  a d m in i s t r a t i o n  and  ra n g e d  f ro m  2 .2  t o  7*2 

h o u r s  a f t e r  400  mg c im e t id in e  o r a l  a d m in i s t r a t i o n .

The s i m i l a r i t i e s  o f  th e  p la sm a  l e v e l  v e r s u s  t im e  

c u r v e s  and  r e l a t e d  p h a r m a c o k in e t ic  p a ra m e te r s  f o r  B ra n d s  

A and  B i n d i c a t e s  t h a t  th e s e  tw o b ra n d s  a r e  b io e q u iv a le n t  

and  may be u s e d  in t e r c h a n g e a b ly .  I t  c a n  be a s s u r e d  t h a t  

B ra n d  B , th e  l o c a l  m a n u fa c tu re d  b ra n d  o f  c im e t id in e  t a b l e t s  

a r e  e s s e n t i a l l y  e q u iv a le n t  t o  an  o r i g i n a l  f o r m u la t io n  

a lt h o u g h  i t  w as th e  l e a s t  r e t a i l  p r i c e  p r o d u c t .
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T ab le  11 C om parison o f  P h a rm a c o k in e tic  P a ra m e te rs  a f t e r  
O ra l A d m in is t ra t io n  o f Brand B w ith  Brand A by 
S tu d e n t 's  t - t e s t .

P a ra m e te rs t  c a l c u l a t e d  
Brand B vs  Brand A

S t a t i s t i c a l
s ig n i f i c a n c e

A rea u n d e r th e  c o n c e n t r a t io n -  
tim e  c u rv e , [AUC]*( jo g -h r /m l )

-1 .1 6 9 6 NS

A p paren t f i r s t  o rd e r  a b s o rp tio n  
r a t e  c o n s ta n t ,  K& ( h r _x| )

-1 .1 0 2 5 NS

Mean r e s id e n c e  t im e , MRT ( h r  ) 1 .0 8 2 8 NS

Time f o r  w hich b lo o d  l e v e l  
rem ain s  above 0 .5  ju g /m l, ( h r  )

-0 .0 4 2 0 NS

t ( 0 . 0 5 , 1 6  ) = +2.1199

NS n o t s i g n i f i c a n t


	CHAPTER IV RESULTS AND DISCUSSION
	In Vitro Studies
	In Vivo Studies


