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Naproxen t a b l e t s  com m ercia l ly  a v a i l a b l e  i n  Thai land  were i n v e s t i g a t e d  
i n  order to  a s s e s s  the b i o e q u i v a l e n c e  o f  tj^e l o c a l  manufactured brands  
r e l a t i v e l y  to the o r i g i n a l  brand,  Naprosyn . These t a b l e t s  were e v a lu a t e d  
both i n  v i t r o  and i n  v i v o .

The i n  v i t r o  s t u d i e s  in c l u d e d  the c o n te n t  of  a c t i v e  i n g r e d i e n t ,  
h a r d n e s s ,  d i s i n t e g r a t i o n  time and d i s s o l u t i o n  r a t e s  i n  both s im u la te d  g a s t r i c  
f l u i d  and s i m u la ted  i n t e s t i n a l  f l u i d .  The c o n te n t  o f  a c t i v e  i n g r e d i e n t  o f  a l l  
brands were w i t h i n  the range of l i m i t a t i o n  as  s p e c i f i e d  by th e  United S t a t e s  
Pharmacopoeia XXI monograph. The hardness  o f  t a b l e t  ranged from 4 .5 2  -  0 .3 9  
to more than 20 k p . ,  and 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 s  among a l l  
brands were observed  (p < 0 . 0 5 ) .  A l l  n ine  brands o f  naproxen t a b l e t s  met the  
United S t a t e  Pharmacopoeia XXI s p e c i f i c a t i o n  for d i s i n t e g r a t i o n  t im e ,  w i t h i n  
30 m in u te s ,  however they  were 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 s  (p < 0 . 0 5 ) .  
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  o f  th e s e  n ine  brands i n  s im u la te d  g a s t r i c  flijiid 
and s im u la te d  i n t e s t i n a l  f l u i d  rangeij from 0 . 5 5  ± 0 .09  to 2 .0 3  ± 0 . 3 5  hour , 
and 0 .76  ± 0 . 2 0  to  6 . 2 2  ± 1.96 hour , r e s p e c t i v e l y .  S t a t i s t i c a l  r e s u l t s  of  
d i s s o l u t i o n  r a t e  c o n s t a n t s  showed s i g n i f i c a n t  d i f f e r e n c e s  (p < 0 . 0 5 )  between  
brand A and brands B, D, E, H, I i n  s im u la te d  g a s t r i c  f l u i d  and between brand 
A and brands B, จ, H, I i n  s i m u la ted  i n t e s t i n a l  f l u i d .

The b i o a v a i l a b i l i t y  of  f i v e  brands of  naproxen t a b l e t s  w i th  d i f f e r e n c e s  
i n  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  were s t u d i e d  i n  8 Thai h e a l t h y  male v o l u n t e e r s  
u s i n g  a c r o s s o v e r  e x p er im en t .  A s i n g l e  dose o f  250 mg. naproxen t a b l e t  was 
o r a l l y  a d m in i s t e r e d  to i n d i v i d u a l  o v e r n i g h t  f a s t e d  s u b j e c t s .  Plasma naproxen  
l e v e l s  were de termined by a s p e c i f i c a l l y  h igh  performance l i q u i d  
chromatographic method.  I n d i v i d u a l  p lasm a-t im e  p r o f i l e  was ana lyzed  a cco rd in g  
to  noncompartmental  method.  R e s u l t s  showed t h a t  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 s  (p > 0 . 0 5 )  i n  both the r a t e  and the e x t e n t  o f  naproxen a b s o r p t io n  
among the f i v e  brands s t u d i e d  were o b s e r v e d .  These i n d i c a t e d  t h a t  the  four  
l o c a l  manufactured brands o f  naproxen t a b l e t s  were b i o e q u i v a l e n t  to the  
o r i g i n a l  brand.

There were 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  l i n e a r  c o r r e l a t i o n  between
h a r d n e ss ,  and d i s i n t e g r a t i o n  time or d i s s o l u t i o n  r a t e s  in  both d i s s o l u t i o n
media o f  a l l  brands s t u d i e d  (p > 0 . 0 5 ) .  The d i s i n t e g r a t i o n  time and the
i n  v i v o  parameters  (AUC , Ka, Cp , T ) were not  c o r r e l a t e d  (p > 0 . 0 5 ) .
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  i n a§ o th mâ ï s s o l u t i o n  media and the i n  v iv o
parameters  (AUC , Ka, Cp , T ) were n o t  s i g n i f i c a n t l y  c o r r e l a t i v e  as w e l l  / /-! AP\ o max max(p > 0 . 0 5 ) .

■ร เภฝัชกรรฆภาควชิา....... ไ . . . . . . . . . . . . . .

สาขาวชิา......เ.โ!.??.,?!ใ? .

ปกีารศกษา ...2ไ!.3..1..........

ลายมอืชอ!ไสฅิ (5b &

ลายมอืซออาจไรยท์ีป่รกึษา



ACKNOWLEDGEMENTS

I  w o u ld  l i k e  to  e xp re ss  my p ro fo u n d  g r a t i t u d e  to  A s s is ta n t  

P ro fe s s o r  W araporn  S u w a ku l and A s s o c ia te  P ro fe s s o r  U th a i S uvanako o t 

f o r  t h e i r  in v a lu a b le  s u p e r v is io n s ,  g u id a n ce  and encouragem ent.

My a p p r e c ia t io n  i s  a ls o  e x p re sse d  to  A s s o c ia te  P ro fe s s o r  

D u a n g c h it Panomvana Na Ayudhya and D r. K r is a n a  K r a is in t u  f o r  t h e i r  

k in d n e s s  and h e lp f u l .

S p e c ia l thanks  i s  g iv e n  to  Mrs. Sunan R u n g srika n so n g  f o r  h e r  

c o l la b o r a t io n  and h e lp f u l  a d v ic e s  i n  HPLC te c h n iq u e s . S in c e re  thanks  

a re  a ls o  e x te n d e d  to  s t a f f s  o f  D epa rtm en t o f  Pharmacy and f r ie n d s  f o r  

t h e i r  c o o p e ra t io n s .  I

I  am g r e a t ly  in d e b te d  to  The Governm ent P h a rm a c e u tic a l 

O rg a n iz a t io n  f o r  g r a n t in g  f i n a n c ia l  s u p p o r t to  co n d u c t t h is  p r o je c t .

F in a l l y ,  I  w is h  to  e xp re ss  my a p p r e c ia t io n  to  my b e lo v e d  p a re n ts ,  

s is t e r s  and b ro th e rs  f o r  t h e i r  lo v e s ,  encouragem ent, u n d e rs ta n d in g ,  and 

f i n a n c ia l  s u p p o r t th ro u g h o u t my s tu d y  i n  C h u la lo n g k o rn  U n iv e r s i t y .



CONTENTS

Page

ABSTRACT ( T h a i ) ...................................................................................................................... TV

ABSTRACT ( E n g l is h ) ............................................................................................................... V

ACKNOWLEDGEMENTS...................................................................................................................  V I

CONTENTS......................................................................................................................................  V I I

L IS T  OF TABLES........................................................................................................................  V I I I

L IS T  OF FIGURES...................................................................................................................... XV

L IS T  OF ABBREVIATIONS..........................................................................................................X V I I I

CHAPTER I  INTRODUCTION...............................................................................................  1

CHAPTER I I  REVIEW OF LITERATURE............................................................................  4

CHAPTER I I I  MATERIALS AND METHODS..........................................................................  10

M a t e r ia ls ..................................................................................................... 10

M e th o d s .......................................................................................................... 12

In  V i t r o  S tu d ie s .............................................................................  12

In  V iv o  S tu d ie s ...............................................................................  15

CHAPTER IV  RESULTS AND DISCUSSION...................................................................... 21

In  V i t r o  S tu d ie s  . 1.......................................................  21

In  V iv o  S tu d ie s ...............................................................................  4 7

In  V i t r o  -  In  V iv o  C o r r e la t io n s .........................................  79

CHAPTER V CONCLUSION.................................................................................................... 95

REFERENCES.................................................................................................................................. 98

APPENDICES.................................................................................................................................  103

VITAE 123



LIST OF TABLES

T a b le  Pace

1 T re a tm e n t s c h e d u le ...................................................................................... 17

2 P h y s ic a l c h a r a c t e r is t ic s  o f  i n  v i t r o  s tu d ie s  o f

9 com m erc ia l b ra n d s  o f  n a p roxen  t a b le t s ...................................  22

3 A n a ly s is  o f v a r ia n c e  f o r  h a rdness  (kp ) o f  8 b ra n d s  o f

nap roxen  ta b le t s  (A -  H ) ........................................................................ 23

4 Com parison o f  ha rdness  (k p )  c f  nap roxen  t a b le t  b ra n d  A

w ith  o th e r  b ra n d s  u s in g  t - t e s t .........................................................  24

5 A n a ly s is  o f  v a r ia n c e  f o r  d is in t e g r a t io n  tim e  (m in ) o f

9 b rands  o f  n a p ro xe n  ta b le ts  (A -  I ) ...........................................  25

6 C om parison o f  d is in t e g r a t io n  tim e  (m in ) o f  b ra n d  A w ith

o th e r  b rands  u s in g  t - t e s t ................................................................... 25

7 D is s o lu t io n  d a ta  o f  n in e  b rands  o f  nap roxen  ta b le ts  i n

s im u la te d  g a s t r ic  f l u i d  pH 1 .2 .........................................................  27

8 Mean d is s o lu t io n  r a te  c o n s ta n t ( h r  ) o f  9 b rands  o f  

nap roxen  ta b le ts  i n  s im u la te d  g a s t r ic  f l u i d  (pH 1 .2 ) and

i n  s im u la te d  i n t e s t i n a l  f l u i d  (pH 7 .5 ) ....................................... 30

9 A n a ly s is  o f  v a r ia n c e  fo r  d is s o lu t io n  r a te  c o n s ta n t ( h r  ^) 

o f  9 b rands o f  nap roxen  ta b le ts  i n  s im u la te d  g a s t r ic  f l u i d

(pH 1 . 2 ) .............................................................................................................. 31

10 Comparison o f  d i s s o l u t i o n  r a t e  c o n s ta n t  ( h r  ^) i n

s im u la te d  g a s t r i c  f l u i d  (pH 1 .2 )  o f  b rand  A w i t h

o th e r  b rands u s in g  t - t e s t ................................................................... 31



IX

11 D is s o lu t io n  d a ta  o f  n in e  b rands o f  n a p ro xe n  ta b le ts  i n

s im u la te d  i n t e s t i n a l  f l u i d  pH 7 .5 ..................................................  32

12 A n a ly s is  o f  v a r ia n c e  f o r  d is s o lu t io n  r a te  c o n s ta n t ( h r - 1 )

o f  9 b ra n d s  o f  n a p ro xe n  ta b le ts  i n  s im u la te d  i n t e s t i n a l  

f l u i d  (pH 7 . 5 ) ...................................................................................... 35

13 C om parison  o f  d is s o lu t io n  r a te  c o n s ta n t ( h r  ^) in  

s im u la te d  i n t e s t i n a l  f l u i d  (pH 7 .5 )  o f  b ra n d  A w ith

o th e r  b ra n d s  u s in g  t - t e s t .....................................................................  35

14 C o r r e la t io n  be tw een  ha rdness  (kp ) and d is in t e g r a t io n  tim e

(m in ) o f  8 b ra n d s  o f  nap roxen  t a b le t s .............................................  37

15 C o r r e la t io n  be tw een  ha rdness  (k p ) and d is s o l t u io n  r a te

c o n s ta n t  ( h r  ^) o f  8 b rands  o f  n a p roxen  ta b le t s  in  

s im u la te d  g a s t r i c  f l u i d  (pH 1 . 2 ) ........................................................ 39

16 C o r r e la t io n  be tw e e n  ha rdness  (k p ) and d is s o lu t io n  r a te

c o n s ta n t  ( h r  ^) o f  8 b rands  o f  n a p ro xe n  t a b le t s  i n  

s im u la te d  i n t e s t i n a l  f l u i d  (pH 7 . 5 ) .............................................. 41

17 C o r r e la t io n  be tw e e n  d is in t e g r a t io n  tim e  (m in )  and 

d is s o lu t io n  r a te  c o n s ta n t  ( h r  *) o f  9 b rands  o f  naproxen
»

t a b le t s  i n  s im u la te d  g a s t r ic  f l u i d  (pH 1 . 2 ) ........................... 43

18 C o r r e la t io n  be tw een  d is in t e g r a t io n  tim e  (m in ) and

d is s o lu t io n  r a te  c o n s ta n t ( h r  ) o f  9 b rands  o f  naproxen 

ta b le t s  i n  s im u la te d  i n t e s t i r a l  f l u i d  (pH 7 . 5 ) ...................  45

19 Plasma n a p ro xe n  c o n c e n tra t io n  a t  v a r io u s  tim es  fo l lo w in g  

o r a l  a d m in is t r a t io n  o f  250 mg n a p roxen  t a b le t ,  b rand  A

to  8 s u b je c t s ..................................................................................................  49

T a b le  Page



X

20 Plasma n a p ro x e n  c o n c e n t r a t io n  a t  v a r io u s  tim es

fo l lo w in g  o r a l  a d m in is t r a t io n  o f  250 mg n a p ro xe n  t a b le t ,  

b ra n d  B, to  8 s u b je c t s ..............................................................................  50

21 Plasma n a p ro xe n  c o n c e n t r a t io n  a t  v a r io u s  tim e s

fo l lo w in g  o r a l  a d m in is t r a t io n  o f  250 mg n a p ro xe n  t a b le t ,  

b ra n d  c ,  to  8 s u b je c t s ..............................................................................  51

22 Plasma n a p ro xe n  c o n c e n t ra t io n  a t  v a r io u s  tim e s

fo l lo w in g  o r a l  a d m in is t r a t io n  o f  250 mg n a p ro xe n  t a b le t ,  

b ra n d  D, to  8 s u b je c t s ..............................................................................  52

23 Plasma n a p ro xe n  c o n c e n t ra t io n  a t  v a r io u s  tim es

fo l lo w in g  o r a l  a d m in is t r a t io n  o f  250 mg n a p ro xe n  t a b le t ,  

b ra n d  E, to  8 s u b je c t s ..............................................................................  53

24,
24 A rea  u nde r th e  p lasm a c o n c e n t r a t io n - t im e  cu rve  (AUCT ) 

o f  nap roxen  fro m  8 s u b je c ts  fo l lo w in g  250 mg o r a l  

a d m in is t r a t io n  o f  f i v e  d i f f e r e n t  b ra n d s  o f  n a p roxen  t a b le t s  59

25 A n a ly s is  o f  v a r ia n c e  and s tu d e n t 's  c- s t a t i s t i c a l

2 4
com parison  o f  AUCT ( u g . h r /m l)  o f  5 b ra n d s  o f  n a p roxen  

t a b le t s .................................................................................................................  60

26 A rea u nde r th e  p lasm a c o n c e n t r a t io n - t im e  cu rve  (AUCQ) 

o f  nap roxen  fro m  8 s u b je c ts  fo l lo w in g  250 mg o r a l  

a d m in is t r a t io n  o f  f i v e  d i f f e r e n t  b rands  o f  n a p roxen  t a b le t s  61

27 A n a ly s is  o f  v a r ia n c e  and s tu d e n t 's  t - s t a t i s t i c a l  co m p a riso n

o f AUC0 ( u g .h r /m l)  o f  5 b rands o f  n a p roxen  t a b le t s ..........  62

T a b le  Page



XI

28 Mean re s id e n c e  tim e  a f t e r  o r a l  a d m in is t r a t io n  (MRT 1)o r a l

o f  n a p ro xe n  fro m  8 s u b je c ts  f o l lo w in g  250 mg o r a l  

a d m in is t r a t io n  o f  f i v e  d i f f e r e n t  b rands o f  naproxen  ta b le t s  63

29 A n a ly s is  o f  v a r ia n c e  and s tu d e n t 's  t  ■รt a t i s t i c a l  co m pa rison

o f  MRT , ( h r )  o f  5 b rands  o f  naproxen t a b le t s .............................  64o r a l  r

30 Mean re s id e n c e  tim e  a f t e r  in tra v e n o u s  a d m in is t r a t io n  

(MRT^v ) o f  nap roxen  a p p ro x im a te ly  c a lc u la te d  fro m  the  

r e c ip r o c a l  o f  e l im in a t io n  r a te  c o n s ta n t ( 1 /K e l)  from  the  

p lasm a c o n c e n t ra t io n  tim e  cu rve  fo l lo w in g  250 mg o r a l  

a d m in is t r a t io n  o f  f i v e  d i f f e r e n t  b rands o f  n a p roxen  t a b le t s .  65

31 A n a ly s is  o f  v a r ia n c e  and s tu d e n t 's  t - s  t a t i s  t i c a l  com parison

o f  MRT^v  ( h r )  o f  5 b rands  o f nap roxen  t a b le t s ..................................  66

32 Mean a b s o rp t io n  tim e  (MAT) o f  nap roxen  fro m  8 s u b je c ts  

f o l lo w in g  250 mg o r a l  a d m in is t r a t io n  o f  f i v e  d i f f e r e n t

b ra n d s  o f  n a p ro xe n  t a b le t s ..............................................................................  67

33 A n a ly s is  o f  v a r ia n c e  and s tu d e n t 's  t - s t a t i s t i c a l  co m p a riso n

o f MAT ( h r )  o f  5 b ra n d s  o f  nap roxen  t a b le t s ......................................... 68

34 A b s o rp t io n  ra te  c o n s ta n t (Ka) o f  nap roxen  from  8 s u b je c ts  

f o l lo w in g  250 mg o r a l  a d m in is t r a t io n  o f  f iv e  d i f f e r e n t

b rands  o f n a p ro xe n  t a b le t s ..............................................................................  69

35 A n a ly s is  o f  v a r ia n c e  and s tu d e n t 's  t - s t a t i s t i c a l  com pa rison

o f Ka ( h r  ^) o f  5 b rands  o f  nap roxen  t a b le t s ....................................  70

T a b le  Page



X I I

T a b le

36

37

38

39

40

41

42

43

Page

Peak p lasm a c o n c e n t r a t io n  (Cp_ ) o f  nap roxen  re a d in g

d i r e c t l y  fro m  th e  p lasm a c o n c e n tra t io n  tim e  cu rve  o f  

each in d iv id u a l  f o l lo w in g  250 mg o r a l  a d m in is t r a t io n  o f  

f i v e  d i f f e r e n t  b ra n d s  o f  n a p roxen  t a b le t s ...........................................  72

A n a ly s is  o f  v a r ia n c e  and s tu d e n t 's  t - s t a t i s t i c a l  co m p a riso n  

o f  C p ^ ^  (u g /m l)  o f  5 b ra n d s  o f  n a p roxen  t a b le t s ...........................  73

Time to  peak p lasm a le v e l  (T  ) o f  nap roxen  re a d in g  

d i r e c t l y  fro m  th e  p lasm a c o n c e n tra t io n  tim e  cu rv e  o f  each 

in d iv id u a l  f o l lo w in g  250 mg o r a l  a d m in is t r a t io n  o f  f i v e  

d i f f e r e n t  b ra n d s  o f  n a p ro xe n  t a b le t s .......................................................  74

A n a ly s is  o f  v a r ia n c e  and s tu d e n t 's  t - s t a t i s t i c a l  co m p a riso n

o f  T_ ( h r )  o f  5 b ra n d s  o f  n a p ro xe n  t a b le t s ....................................  75max

Plasma h a l f - l i f e  ( t t ) o f  n a p roxen  from  8 s u b je c ts  f o l lo w in g  

250 mg o r a l  a d m in is t r a t io n  o f  f i v e  d i f f e r e n t  b rands  o f  

n a p ro xe n  t a b l e t s ....................................................................................................... 76

A n a ly s is  o f  v a r ia n c e  and s tu d e n t 's  t - s t a t i s t i c a l  co m p a riso n

o f  t ,  ( h r )  o f  5 b ra n d s  o f  nap roxen ’ t a b le t s .........................................  77
1ร

The mean v a lu e s  o f  p h a rm a c o k in e t ic  p a ra m e te rs  o f  n a p roxen  

fro m  8 s u b je c ts  f o l lo w in g  250 mg o r a l  a d m in is t r a t io n .................  78

C o r r e la t io n  b e tw e e n  d is in t e g r a t io n  tim e  (m in ) and AUCQ 

( p g .h r /m l)  o f  5 b ra n d s  o f  nap roxen  t a b le t s .........................................  81



X I I I

44 C o r re la t io n  between d is in te g r a t io n  tim e (m in) and Ka (h r  ^)

o f  5 b ra n d s  o f  n a p ro xe n  t a b le t s ...................................................................  82

45 C o rre la t io n  between d is in te g r a t io n  tim e (m in) and Ka (h r  )

o f  4 b ra n d s  o f  nap roxen  t a b l e t s . . , ............................................................ 83

46 C o r r e la t io n  be tw een d is in t e g r a t io n  tim e  (m in ) and Cpïïi 3.x

(y g /m l)  o f  5 b ra n d s  o f  nap roxen  t a b le t s ................................................  84

47 C o r r e la t io n  be tw een  d is in t e g r a t io n  tim e  (m in ) and T_ ( h r )max

o f  5 b rands  o f  n a p roxen  t a b le t s ....................................................................  35

48 C o r r e la t io n  be tw een  d is s o lu t io n  r a te  c o n s ta n t ( h r  ^) i n  

s im u la te d  g a s t r i c  f l u i d  (pH 1 .2 ) and AUCQ ( y g .h r /m l)  o f

5 b rands  o f  n a p ro xe n  t a b le t s ...........................................................................  86

49 C o r r e la t io n  be tw een  d is s o lu t io n  r a te  c o n s ta n t ( h r  ^) i n  

s im u la te d  g a s t r ic  f l u i d  (pH 1 .2 ) and Ka ( h r  ^) o f  5 b ra n d s

o f  nap roxen  t a b le t s ..............................................................................................  87

50 C o r r e la t io n  be tw een d is s o lu t io n  r a te  c o n s ta n t ( h r  ^) i n

s im u la te d  g a s t r ic  f l u i d  (pH 1 .2 ) and Cp_ ( y g /m l)  o f  ». max

5 brands o f  nap roxen  t a b le t s ...........................................................................  88

51 C o r r e la t io n  be tw een  d is s o lu t io n  r a te  c o n s ta n t ( h r  *) i n

s im u la te d  g a s t r ic  f l u i d  (pH 1 .2 ) and T _ (h r )  o f  5 b ra n d s  a r  max

o f  nap roxen  t a b le t s .............................................................................................. 89

52 C o r r e la t io n  be tw een  d is s o lu t io n  r a te  c o n s ta n t ( h r  ร  i n

s im u la te d  i n t e s t i n a l  f l u i d  (pH 7 .5 ) and AUCQ ( y g .h r /m l)  o f

5 b rands  o f  nap roxen  t a b le t s ...........................................................................  90

T a b le  Page



XIV

53 C o r r e la t io n  be tw een  d is s o lu t io n  r a te  c o n s ta n t ( h r  ) i n  

s im u la te d  i n t e s t i n a l  f l u i d  (pH 7 .5 )  and K.a ( h r  ^) o f

5 b ra n d s  o f  nap roxen  t a b le t s .......................................................................  91

54 C o r r e la t io n  be tw een d is s o lu t io n  r a te  c o n s ta n t (h r  ^) i n

s im u la te d  i n t e s t i n a l  f l u i d  (pH 7 .5 )  and Cp (y g /m l)max

o f  5 b rands  o f  n a p roxen  t a b le t s ....................................................................... 92

55 C o r r e la t io n  be tw een d is s o lu t io n  r a te  c o n s ta n t ( h r  ร  i n

s im u la te d  i n t e s t i n a l  f l u i d  (pH 7 .5 ) and T_ ( h r )  o fmax

5 b ra n d s  o f  n a p roxen  t a b le t s ...........................................................................  93

56 T y p ic a l s ta n d a rd  cu rve  d a ta  f o r  n a p ro xe n  c o n c e n tra t io n s  i n

s im u la te d  g a s t r ic  f l u i d  (pH 1 .2 ) e s t im a te d  u s in g  l in e a r  

r e g r e s s io n ....................................................................................................................  107

57 T y p ic a l s ta n d a rd  cu rve  d a ta  f o r  n a p roxen  c o n c e n tra t io n s  in

s im u la te d  i n t e s t i n a l  f l u i d  (pH 7 .5 ) e s tim a te d  u s in g  l in e a r  

r e g r e s s io n ....................................................................................................................  109

58 T y p ic a l s ta n d a rd  cu rve  d a ta  f o r  n a p roxen  c o n c e n tra t io n s  i n

Tab le  Page

human plasm a e s t im a te d  u s in g  l in e a r  r e g re s s io n ...............................  I l l

59 P h y s io lo g ic a l  c h a r a c t e r is t ic s  o f  th e  s u b je c ts .................................  113



L IS T  OF F I cuff; ร

F ig u re Page

1 S t r u c t u r a l  fo rm u la  o f  n a p ro x e n .......................................................... 4

2 D is s o lu t io n  p r o f i l e  o f  n in e  co m m e rc ia l b ra n d s  o f

n a p ro xe n  t a b le t s  i n  s im u la te d  g a s t r i c  f l u i d  pH 1 .2 ..........  23

3 The s ig m a -m in u s  p lo t  be tw een  amount o f  u n d is s o lv e d  

n a p ro xe n  i n  s im u la te d  g a s t r ic  f l u i d  v e rs u s  tim e  f o r

n in e  b ra n d s  o f  n a p ro xe n  t a b le t s .......................................................  29

4 D is s o lu t io n  p r o f i l e  o f  n in e  com m erc ia l b ra n d s  o f

n a p ro xe n  t a b le t s  i n  s im u la te d  i n t e s t i n a l  f l u i d  pH 7 . 5 . .  33

5 The s ig m a -m in u s  p lo t  betw een amount o f  u n d is s o lv e d  

n a p ro xe n  i n  s im u la te d  i n t e s t i n a l  f l u i d  v e rs u s  tim e  fo r

n in e  b ra n d s  o f  n a p ro xe n  t a b le t s .......................................................  34

6 C o r r e la t io n  be tw een  hardness and d is in t e g r a t io n  t im e  38

7 C o r r e la t io n  be tw een  ha rdness  and d is s o lu t io n  r a te

c o n s ta n t i n  s im u la te d  g a s t r ic  f l u i d .............................................. 40

3 C o r r e la t io n  be tw een  ha rdness  and d is s o lu t io n  r a te

c o n s ta n t i n  s im u la te d  i n t e s t i n a l  - f l u i d ....................................... 42

9 C o r r e la t io n  be tw een  d is in t e g r a t io n  tim e  and d is s o lu t io n

r a te  c o n s ta n t  i n  s im u la te d  g a s t r i c  f l u i d .................................. 44

10 C o r r e la t io n  be tw een  d is in t e g r a t io n  tim e  and d is s o lu t io n

ra te  c o n s ta n t  i n  s im u la te d  i n t e s t i n a l  f l u i d ........................... 46

11 H ig h  p re s s u re  l i q u i d  chrom atogram  o f  n a p ro xe n  (A ) and

i n t e r n a l  s ta n d a rd  (3) 48



XVI

12 Mean plasma naproxen c o n c e n tra t io n - t im e  p r o f i l e  from  

8 s u b je c ts  fo l lo w in g  o ra l a d m in is tra t io n  o f  250 mg

naproxen ta b le ts ,  b rand  A and brand B .........................................  54

13 Mean plasma naproxen c o n c e n tra t io n - t im e  p r o f i l e  from  

8 s u b je c ts  fo l lo w in g  o r a l a d m in is tra t io n  o f  250 mg

naproxen ta b le ts ,  b rand  c and brand D.......................................... 55

14 Mean plasma naproxen c o n c e n tra t io n - t im e  p r o f i le  from  

8 s u b je c ts  fo l lo w in g  o r a l a d m in is tra t io n  o f  250 mg

naproxen ta b le ts ,  b rand  E . ..................................................................  56

15 Comparison o f  the mean plasma naproxen c o n c e n tra t io n

tim e p r o f i le  o f  f iv e  d i f f e r e n t  brands fo l lo w in g  o r a l 

a d m in is t r a t io n  o f  250 mg naproxen ta b le t  to  8 s u b je c ts . .  57

16 C o r re la t io n  between d is in te g r a t io n  time and AUCQ.................  81

17 C o r re la t io n  between d is in te g r a t io n  tim e and Ka......................  82

18 C o r re la t io n  between d is in te g r a t io n  tim e and Ka (when

brand  A was e x c lu d e d ) ...............................................................................  83

19 C o r re la t io n  between d is in te g r a t io n  time and Cp ..............  84max 20 21 22

20 C o r re la t io n  between d is in te g r a t io n  time and T ................  85max

21 C o r re la t io n  between d is s o lu t io n  ra te  c o n s ta n t in  s im u la te d

g a s t r ic  f l u i d  and AUCQ...........................................................................  36

22 C o r re la t io n  between d is s o lu t io n  ra te  co n s ta n t in  s im u la te d

F ig u re  Page

g a s t r i c  f l u i d  and Ka 37



X V II

F ig u re  Paee

23 C o r re la t io n  between d is s o lu t io n  ra te  c o n s ta n t in

s im u la te d  g a s t r ic  f l u i d  and Cp ............................................  88max

24 C o r re la t io n  betw een d is s o lu t io n  ra te  c o n s ta n t in

s im u la te d  g a s t r ic  f l u i d  and T ..............................................  89max

25 C o r re la t io n  between d is s o lu t io n  ra te  c o n s ta n t in

s im u la te d  i n t e s t in a l  f l u i d  and AUC™........................................ 90

26 C o r re la t io n  between d is s o lu t io n  ra te  c o n s ta n t i n

s im u la te d  in t e s t in a l  f l u i d  and K a............................................ 91

27 C o r re la t io n  between d is s o lu t io n  ra te  c o n s ta n t in

s im u la te d  i n t e s t in a l  f l u i d  and Cp .....................................  92max

28 C o r re la t io n  between d is s o lu t io n  ra te  c o n s ta n t in

s im u la te d  i n t e s t in a l  f l u id  and T .......................................  93max

29 T y p ic a l s ta n d a rd  curve fo r  naproxen c o n c e n tra t io n s  i n

s im u la te d  g a s t r ic  f l u i d  pH 1 .2 .................................................  108

30 T y p ic a l s ta n d a rd  curve fo r  naproxen c o n c e n tra t io n s  i n

s im u la te d  i n t e s t in a l  f l u i d  pH 7 .5 '.......................................... 110

31 T y p ic a l s ta n d a rd  curve fo r  naproxen c o n c e n tra t io n s  in

human plasma 112



X V I I I

LIST OF ABBREVIATIONS

c = degree C e lc iu s

% = p e rc e n t

Mg = m icrogram

mg = m il l ig ra m

g = gram

kp = k i l o  p o u n d

น ! = m ic r o l i t r e

ml = m i l l i l i t r e

1 = l i t r e

nm = nanometer

cm = centr im e  te r

rpm = re v o lu t io n s  pe r m inu te

min = m inu te

h r = hour

y r = year

Auc” = area under the plasma c o n c e n tra t io n - t im e  curve

AUMC = area under the  ( f i r s t )  moment curve

MRT = mean re s id e n ce  tim e

MAT =
1»

mean a b s o rp tio n  tim e
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