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The s t a b i l i t y  t e s t i n g  program o f  10% w /v b u ffe r e d  s o lu t io n  was
d esig n ed  to  a s s e s s  th e  in f lu e n c e  o f  p h a rm a ceu tica l b u f f e r s ,  so u r c e s  o f  
s o lv e n t  and p ack agin g  m a te r ia ls  on th e  d e g ra d a tio n  o f  PVP-I s o lu t io n .  The 
q u a n t i t a t iv e  a n a ly s i s  was perform ed by d eterm in in g  o f  a v a i la b le  io d in e  as  
o f f i c i a l  in  USP XX.

I t  was found t h a t ,  a t  th e  same b u ffe r  c o n c e n tr a t io n  and th e  i n i t i a l
pH o f  5 . 5 ,  10% w /v  PVP-I s o lu t io n  in  p h osp h ate b u f fe r  was more s t a b le  than  in  
a c e ta te  or c i t r a t e  b u f f e r  w hereas th e  s o lu t io n  in  c i t r a t e  b u ffe r  co u ld  
m a in ta in  pH b e t t e r  than  in  th e  o th e r  tw o. The s o lv e n t  sh o u ld  be d i s t i l l e d  
w a ter . The s o lu t io n  o f  10% w /v PVP-I b u ffe r e d  s o lu t io n  sh o u ld  be f i l l e d  
in  p o ly e th y le n e  b o t t l e .

d e g r a d a tio n . Then, th e  appearance d e g r a d a tio n  r a t e  was g r a d u a lly  
d e c r e a se d . F in a l ly ,  th e  d eg ra d a tio n  was p o s tu la te d  to  be zero ord er  
r e a c t io n .  Thus, In ca se  o f  10% w /v PVP-I s o lu t io n  fo r m u la tio n  in  b u f f e r ,  
PVP-I sh o u ld  be e x c e s s iv e ly  added to  m ain ta in  th e  q u a n t ity  o f  a v a i la b le  
io d in e  a f t e r  i n i t i a l  r a p id  d eg r a d a tio n .

A v a ila b le  io d in e  d ecrea sed  r a p id ly  a t  th e  i n i t i a l  s t a t e  o f  th e

ภาควิชา........
สาขาวิชา......
l in ารศึกษา ....253.H...... ลายมือชออาจารย์ท่ีปรืกษาร่วม ..'บ?......



V i

ACKNOWLEDGEMENTS

F i r s t ,  I am v e ry  t h a n k f u l  f o r  th o  p l e a s u r e  o f  
h a v in g  A s s i s t a n t  P r o f e s s o r  S o m k ia t R u j i r a w a t  and  
I n s t r u c t o r  M it r  P a t h i p v a n i c h , P h . D. ,  a s  my a d v i s o r  and  c o 
a d v i s o r .  T h e i r  e n c o u ra g e m e n t, c o n s t a n t  g u id a n c e  and  
h e l p f u l  a d v ic e  th r o u g h o u t  my g r a d u a te  s tu d y  a r e  d e e p ly  
a p p r e c i a t e .

I w ould  th e n  l i k e  t o  th a n k  a l l  l e c t u r e r s  and  
s t a f f  m em bers o f  t h e  P h a r m a c e u t ic a l  C h e m is try  D e p a rtm e n t 
f o r  t h e i r  a d v ic e  and  h e l p f u l .

I a l s o  w ish  t o  th a n k  t h e  G ra d u a te  S c h o o l o f  
C h u la lo n g k o rn  U n i v e r s i t y  f o r  th e  p r o v i s i o n  o f  p a r t i a l  
f i n a n c i a l  s u p p o r t .

I am g r a t e f u l  t o  th a n k  B . J .  P h a r m a c e u t ic a l  
M a n u f a c tu r e r ,  B .L .H u a  P h a r m a c e u t ic a l  M a n u f a c tu r e r  and  
S ah ab h ad h  B h a e s a j  P h a r m a c e u t ic a l  M a n u f a c tu r e r  f o r  t h e i r  
g e n e ro u s  s u p p ly  o f  a c t i v e  i n g r e d i e n t  m a t e r i a l  f o r  t h i s  
s t u d y .

I w ish  t o  e x p r e s s  my s i n c e r e  a p p r e c i a t e  t o  a l l  
my f r i e n d s ,  f o r  t h e i r  w i l lp o w e r  and  c h e e r f u l n e s s  d u r in g  
my g r a d u a te  s tu d y .

F i n a l l y ,  I w ou ld  l i k e  t o  e x p r e s s  my th a n k s  t o  a l l  
o f  t h o s e ,  who h e lp  me t o  make t h i s  w ork a  r e a l i t y .



CONTENTS

THAI ABSTRACT................................................................................................. iv
ENGLISH ABSTRACT.......................................................................................   V

ACKNOWLEDGEMENTS.........................................................................................  v i
LIST OF TABLES..............................................................................................  v i i i
LIST OF FIGURES............................................................................................ x i i
LIST OF ABBREVIATIONS.............................................................................  XX

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

I I  INFORMATION......................................................................................  8
I I I  MATERIALS AND METHODS............................................................  41

IV RESULTS AND DISCUSSION...........................................................  50
V CONCLUSION........................................................................................  146

REFERENCES........................................................................................................  148
APPENDIX................................   159

Page

VITAE 163



LIST OF TABLES

1 The C om parison  o f  t h e  G e n e ra l  P h y s i o l o g i c a l  
P r o p e r t i e s  and B a c t e r i o l o g i c a l  E f f i c a c y  o f 
C o n v e n tio n a l  Io d in e  S o lu t io n s  a g a i n s t  t h o s e
o f  PVP-I S o lu t i o n s  ............................................................ 4

2 P e r c e n t  L oss o f A v a i la b le  I o d in e  i n  s t o r a g e
o f  10% PV P-I S o lu t io n  a t  4 2 °c  f o r  10 Days . . .  25

3 T o ta l  B u f f e r  C o n c e n t r a t io n  Added in  10% w /v
PV P-I S o lu t i o n s  ...................................................................  45

4 T o ta l  C o n c e n t r a t io n  o f  S e l e c t e d  B u f f e r s  Added
in  10%w/v PV P-I S o lu t io n s  A c c o rd in g  t o  
P re v io u s  E x p e rim e n t .......................................................  48

5 S t a b i l i t y  o f  A v a i la b le  Io d in e  i n  10%w/v PVP-I
S o lu t io n  F o rm u la r  1 ( F - l )  a t  6 0 ° c  ...............................  66

6a S lo p e  o f  R e g r e s s io n  L in e  and  C o r r e l a t i o n  
C o e f f i c i e n t  ( o f  F - l  t o  F -9 ) when T r e a te d  
L a te r  P a r t  o f  t h e  D a ta  a s  Z ero  O rd e r R e a c t io n  67

6b S lo p e  o f  R e g r e s s io n  L in e  ( o f  F - l  t o  F -9 )  when 
T r e a te d  L a te r  P a r t  o f  D a ta  a s  F i r s t  O rd e r
R e a c t io n  ..........................................   68

6c C o r r e l a t i o n  C o e f f i c i e n t  (o f  F - l  t o  F -9 )  when 
T r e a te d  L a t e r  P a r t  o f  D a ta  a s  F i r s t  O rd e r  
R e a c t io n  .......................................................................................  69

Table Page



7 A p p e a ra n ce  I n i t i a l  D e g ra d a t io n  r a t e s  (o f  F - l  
t o  F -9 )  C a lc u la t e d  by U sin g  C ub ic  P o ly n o m ia l
R e g r e s s io n  ..................................................................................  70

8a A n a ly s is  o f  V a r ia n c e  T a b le  f o r  E v a lu a t io n  o f 
t h e  E f f e c t  o f  Used B u f f e r s  on I n i t i a l  R ap id
D e g ra d a t io n  ...............................................................................  71

8b A n a ly s is  o f  V a r ia n c e  T a b le  f o r  E v a lu a t io n  o f 
t h e  E f f e c t  o f  B u f f e r  C o n c e n t r a t io n  on I n i t i a l
R a p id  D e g ra d a t io n  .............................................................. 74

9a A n a ly s is  o f  V a r ia n c e  T a b le  f o r  E v a lu a t io n  o f  
t h e  E f f e c t  o f  Used B u f f e r s  on L a te r  Z ero  O rd e r
D e g ra d a t io n  ...............................................................................  77

9b A n a ly s i s  o f V a r ia n c e  T a b le  f o r  E v a lu a t io n  o f 
t h e  E f f e c t  o f  B u f f e r  C o n c e n t r a t io n  on L a te r  
Z ero  O rd e r  D e g ra d a t io n  ....................................................  80

10 E f f e c t  o f  B u f f e r  on D e g ra d a t io n  o f  PV P-I
( a v a i l a b l e  I o d in e  ) ...........................................................  83

11 % o f  A v a i la b le  Io d in e  R em ain in g  a f t e r  70 Day
I n c u b a t io n  ..................................................................................  84

12 pH o f  10% w /v  PV P-I S o lu t i o n  a f t e r  70 Day
I n c u b a t io n  ..................................................................................  85

13 The A p p e a ra n ce  D e g ra d a t io n  R a te s  o f  A v a i la b le
I o d in e  i n  F -1 0  t o  F -18  and  pH a f t e r  70 Day 
I n c u b a t io n  ..................................................................................  86

i x

Table Page



14 The A p p earan ce  D e g ra d a t io n  R a te s  o f  A v a i la b le  
Io d in e  in  10% พ /V PVP-I B u f f e r e d  S o lu t i o n s  
and  pH a f t e r  70 Day I n c u b a t io n  when T o ta l  
B u f f e r  C o n c e n t r a t io n s  w ere  0 .0 5  M, 0 .1 0  M,
0 .1 5  M (o n ly  P h o sp h a te  and  C i t r a t e  B u f f e r )  87

15 Raw D a ta  o f  A v a i la b le  Io d in e  R em ain in g  in  10%
w /v PV P-I B u f fe re d  S o lu t i o n s  F - l l  P re p a re d  
w i th  V a r io u s  S o u rc e s  o f  W ater ...................................  89

16 The R e s u l t  o f  AN0VA T a b le  f o r  F in a l
C o n c e n t r a t io n  o f  A v a i la b le  I o d in e  R em ain in g  
i n  10% w /v PVP-I B u f fe re d  S o lu t io n  F - l l  w i th  
T h re e  D i f f e r e n t  S o u rc e s  o f  W ater ............................. 90

17 The A p p ea ran ce  D e g ra d a t io n  R a te s  o f  A v a i la b le
I o d in e  in  10% w /v  PVP-I B u f fe re d  S o lu t i o n s  
P re p a re d  w i th  V a r io u s  S o u rc e s  o f  W ater ..........  91

18 Raw D a ta  o f  A v a i la b le  Io d in e  R em ain in g  i n  10%
w /v PV P-I B u f fe re d  S o lu t i o n s  F - l l  s t o r e d  in  
V a r io u s  T ypes o f  P a c k a g in g  M a te r i a l s  ...................  92

19 The R e s u l t  o f  ANOVA T a b le  f o r  F in a l
C o n c e n t r a t io n  o f  A v a i la b le  I o d in e  R em ain in g  
i n  10% w /v PVP-I B u f fe re d  S o lu t i o n  F - l l  
S to r e d  i n  F iv e  D i f f e r e n t  P a c k a g in g  M a t e r i a l s  93

X

Table Page



xi

Table
20 The A p p e a ra n ce  D e g ra d a t io n  R a te s  o f  A v a i la b le  

Io d in e  in  10% w /v PVP-I B u f fe re d  S o lu t i o n  
F - l l  S to r e d  i n  V a r io u s  Types o f  P a c k a g in g

Page

M a te r ia l 94



LIST OF FIGURES

1 PV P-I USP.XXII .....................................................................  14
2 The A b s o rp t io n  S p ec tru m  o f  PV P-I A queous

S o lu t io n  .......................................................................................  16
3 P ro p o se d  s t r u c t u r e  o f  PV P-I ........................................ 22
4 C o n c e n t r a t io n  R em ain in g  v e r s u s  Time P l o t  o f

A v a i la b le  Io d in e  in  10% พ /V PV P-I B u f fe re d  
S o lu t i o n  F - l  t o  F -9  a t  6 0 °c  .....................................  95

5 C o n c e n t r a t io n  R em ain in g  v e r s u s  Time P l o t  o f
A v a i la b le  Io d in e  in  10% w /v PV P-I B u f fe re d  
S o lu t i o n  F - l  t o  F -9  a t  4 5 °c  ....................................... 96

6 C o n c e n t r a t io n  R em ain in g  v e r s u s  Time P l o t  o f
A v a i la b le  Io d in e  in  10% w /v PVP-I B u f f e r e d  
S o lu t i o n  F - l  t o  F -9  a t  4 0 °c  ....................................... 97

7 C o n c e n t r a t io n  R em ain in g  v e r s u s  Time P l o t  o f
A v a i la b le  Io d in e  in  10% w /v PV P-I B u f fe re d  
S o lu t i o n  F - l  t o  F -9  a t  3 5 °c  .......................................  98

8 N a tu r a l  L o g a rith m  o f  C o n c e n t r a t io n  R em ain in g
V ersu s  Time P l o t  o f  A v a i la b le  I o d in e  in  
10% w /v PV P-I B u f fe re d  S o lu t io n  F - l  t o  F -9  a t  
6 0 °c  .................................................................................................  99

Figure Page



xiii

9
Figure

10

11

12

13

14

15

N a tu r a l  L o g a rith m  o f  C o n c e n t r a t io n  R em ain in g
V ersu s Time P l o t  o f A v a i la b le Io d in e in
10% w /v PVP-I B u f fe re d S o lu t io n  F - l t o  F -9 a t
4 5 °c  . .  .
N a tu r a l L o g a rith m  o f  C o n c e n t r a t io n R em ain in g
V ersu s Time P l o t  o f A v a i la b le I o d in e i n
10% w /v PV P-I B u f fe re d S o lu t io n  F - l t o  F -9 a t
4 0 °c  . . .
N a tu r a l L o g a rith m  o f  C o n c e n t r a t io n R em ain in g
V ersu s Time P l o t  o f A v a i la b le I o d in e in
10% w /v PV P-I B u f fe re d S o lu t io n  F - l t o  F -9 a t
35°c . .  .
C om parison  o f  D e g ra d a t io n  P r o f i l e  o f  
A v a i la b le  I o d in e  in  10% w /v  PV P-I S o lu t i o n s  
w i th  0.05 M B u f f e r  a t  60°c .............................
C o m p ariso n  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  I o d in e  i n  10% w /v  PV P-I S o lu t i o n s
w i th  0.05 M B u f f e r  a t  45°c .............................
C o m p ariso n  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  I o d in e  i n  10% w /v  PV P-I S o lu t i o n s
w i th  0 .0 5  M B u f f e r  a t  40°C ..........................................
C o m p ariso n  o f  D e g ra d a t io n  P r o f i l e  o f
Available Iodine in 10% w/v PVP-I Solutions

with 0.05 M Buffer at 35°c .................

Page

100

101

102

103

104

105

106



xiv

Figure
16

17

18

19

20

21

22

23

C om parison  o f D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  Io d in e  in  10% w /v PV P-I S o lu t i o n s
w i th  0 .1 0  M B u f f e r  a t  6 0 °c  ..........................................
C om parison  o f D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  Io d in e  in  10% w /v  PV P-I S o lu t i o n s
w i th  0 .1 0  M B u f f e r  a t  4 5 °c  ..........................................
C om parison  o f D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  Io d in e  in  10% w /v  PV P-I S o lu t i o n s
w i th  0 .1 0  M B u f f e r  a t  40°C ..........................................
C om parison  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  Io d in e  in  10% w /v PV P-I S o lu t i o n s
w i th  0 .1 0  M B u f f e r  a t  3 5 °c  ..........................................
C om parison  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  Io d in e  in  10% w /v  PV P-I S o lu t i o n s
w i th  0 .1 5  M B u f f e r  a t  6 0 °c  ..........................................
C om parison  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  Io d in e  in  10% w /v PV P-I S o lu t i o n s
w i th  0 .1 5  M B u f f e r  a t  4 5 °c  ..........................................
C om parison  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  Io d in e  i n  10% w /v  PV P-I S o lu t i o n s
w i th  0 .1 5  M B u f f e r  a t  4 0 °c  ............... ..........................
C om parison  o f  D e g ra d a t io n  P r o f i l e  o f
Available Iodine in 10% w/v PVP-I Solutions

with 0.15 M Buffer at 35°c .................

Page

107

108

109

110

111

112

113

114



24 C o m parison  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  I o d in e  in  10% w /v PV P-I S o lu t i o n s
w i th  V a r io u s  C o n c e n t r a t io n s  o f  P h o sp h a te
B u f f e r  a t  6 0 °c  ......................................................................

25 C o m p ariso n  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  io d in e  in  10% w /v  PVP-I S o lu t i o n s
w i th  V a r io u s  C o n c e n t r a t io n s  o f  P h o sp h a te
B u f f e r  a t  4 5 °c  ......................................................................

26 C o m p ariso n  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i l a b le  I o d in e  in  10% w /v  PV P-I S o lu t i o n s  
w i th  V a r io u s  C o n c e n t r a t io n s  o f  P h o sp h a te
B u f f e r  a t  4 0 ° c  .........................................................................

27 C o m parison  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  I o d in e  in  10% w /v PVP-I S o lu t i o n s  
w i th  V a r io u s  C o n c e n t r a t io n s  o f  P h o sp h a te
B u f f e r  a t  3 5 °c  ......................................................................

28 C om parison  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  I o d in e  i n  10% w /v  PV P-I S o lu t i o n s  
w i th  V a r io u s  C o n c e n t r a t io n s  o f  A c e ta te  B u f f e r  
a t  6 0 °c  .........................................................................................

29 C o m parison  o f  D e g ra d a t io n  P r o f i l e  o f

Figure

Available Iodine in 10% w/v PVP-I Solutions

with Various Concentrations of Acetate Buffer

at 45°c .......................................................................................

XV

Page

115

116

117

118

119

120



30 C om parison  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  Io d in e  in  10% พ /V PV P-I S o lu t i o n s  
w i th  V a r io u s  C o n c e n t r a t io n s  o f A c e ta te  B u f f e r
a t  4 0 °c  .........................................................................................  121

31 C o m parison  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  I o d in e  in  10% w /v PV P-I S o lu t i o n s  
w i th  V a r io u s  C o n c e n t r a t io n s  o f  A c e ta te  B u f f e r
a t  3 5 °c  .......................................................................................... 122

32 C o m p ariso n  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  I o d in e  in  10% w /v  PV P-I S o lu t i o n s  
w i th  V a r io u s  C o n c e n t r a t io n s  o f  C i t r a t e  B u f f e r
a t  6 0 °c  .........................................................................................  123

33 C o m p ariso n  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  I o d in e  in  10% w /v  PV P-I S o lu t i o n s  
w i th  V a r io u s  C o n c e n t r a t io n s  o f  C i t r a t e  B u f f e r
a t  4 5 °c  .......................................................................................... 124

34 C o m p ariso n  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  I o d in e  in  10% w /v PVP-I S o lu t i o n s  
w i th  V a r io u s  C o n c e n t r a t io n s  o f  C i t r a t e  B u f f e r
a t  4 0 °c  .......................................................................................... 125

35 C o m parison  o f  D e g ra d a t io n  P r o f i l e  o f
A v a i la b le  I o d in e  in  10% w /v  PV P-I S o lu t i o n s

XV i

Figure Page

w ith  V a r io u s  C o n c e n t r a t io n s  o f  C i t r a t e  B u f f e r  
a t  3 5 °c  .......................................................................................... 126



xvii

Figure
36 The I n i t i a l  D e g ra d a t io n  R a te s  o f  A v a i la b le

I o d in e  in  10% พ /V PVP-I B u f fe re d  S o lu t i o n  a t  
V a r io u s  T e m p e ra tu re  ............................................................

37 The L in e a r  D e g ra d a t io n  R a te s  o f  L a te r  P e r io d
o f A v a i la b le  I o d in e  i n  10% w /v  PV P-I B u f fe re d  
S o lu t i o n  a t  V a r io u s  T e m p e ra tu re  ..............................

38 The L a te r  L in e a r  D e g ra d a t io n  R a te s  o f
A v a i la b le  Io d in e  in  10% w /v PV P-I B u f fe re d  
S o lu t io n  a t  60°C; The B a rs  R e p r e s e n t  t h e  95% 
C o n fid e n c e  L im it  ...................................................................

39 The L a te r  L in e a r  D e g ra d a t io n  R a te s  o f
A v a i la b le  Io d in e  in  10% w /v  PV P-I B u f fe re d  
S o lu t io n  a t  45°C; The B a rs  R e p re s e n t  t h e  95% 
C o n fid e n c e  L im it  ...................................................................

40 The L a te r  L in e a r  D e g ra d a t io n  R a te s  o f
A v a i la b le  Io d in e  in  10% w /v  PV P-I B u f fe re d  
S o lu t io n  a t  40°C ; The B a rs  R e p r e s e n t  t h e  95% 
C o n fid e n c e  L im it  ...................................................................

41 The L a te r  L in e a r  D e g ra d a t io n  R a te s  o f
A v a i la b le  Io d in e  in  10% w /v PV P-I B u f fe re d  
S o lu t io n  a t  35°C; The B a rs  R e p r e s e n t  t h e  95% 
C o n fid e n c e  L im it  ...................................................................

42 C om parison  P r o f i l e s  o f  A v a i l a b le  I o d in e  in
10% w/v PVP-I Solutions F-10 to F18 .........

Page

127

128

129

130

131

132

133



xviii

43 C o m parison  P r o f i l e s  o f  A v a i la b le  I o d in e  in
10% พ /V PV P-I B u f fe re d  S o lu t io n s  w i th  0 .0 5  M 
T o ta l  B u f f e r  C o n c e n t r a t io n  (O nly  P h o sp h a te
and  C i t r a t e )  .............................................................................  134

44 C o m p ariso n  P r o f i l e s  o f  A v a i la b le  Io d in e  in
10% w /v  PV P-I B u f fe re d  S o lu t i o n s  w i th  0 .1 0  M 
T o ta l  B u f f e r  C o n c e n t r a t io n  (O nly  P h o sp h a te
and  C i t r a t e )  .............................................................................  135

45 C o m p ariso n  P r o f i l e s  o f  A v a i la b le  I o d in e  in
10% w /v PV P-I B u f fe re d  S o lu t i o n s  w i th  0 .1 5  M 
T o ta l  B u f f e r  C o n c e n t r a t io n  (O nly  P h o s p h a te
and  C i t r a t e )  .............................................................................  136

46 C o m p ariso n  P r o f i l e s  o f  A v a i la b le  Io d in e  in
10% w /v  PVP-I B u f fe re d  S o lu t io n  t h a t
P h o sp h a te  was F ix e d  a t  0 .0 2 5  M and  C i t r a t e
was V a r ie d  ..................................................................................  137

47 C o m p ariso n  P r o f i l e s  o f  A v a i la b le  Io d in e  in
10% w /v  PV P-I B u f fe re d  S o lu t io n  t h a t
P h o sp h a te  was F ix e d  a t  0 .0 5 0  M and  C i t r a t e
was V a r ie d  ............................................................................. .. . 138

48 C o m p ariso n  P r o f i l e s  o f  A v a i la b le  I o d in e  in
10% w /v  PV P-I B u f fe re d  S o lu t i o n  t h a t
P h o sp h a te  was F ix e d  a t  0 .0 7 5  M and  C i t r a t e

Figure Page

was Varied 139



xix

49 C om parison  P r o f i l e s  o f A v a i la b le  I o d in e  in
10% พ /V PVP-I B u f fe re d  S o lu t i o n  t h a t
C i t r a t e  was F ix e d  a t  0 .0 2 5  M and  P h o s p h a te
was V a r ie d  ..................................................................................  140

50 C om parison  P r o f i l e s  o f A v a i la b le  I o d in e  in
10% w /v PVP-I B u f fe re d  S o lu t i o n  t h a t
C i t r a t e  was F ix e d  a t  0 .0 5 0  M and  P h o s p h a te
was V a r ie d  ..................................................................................  141

51 C om parison  P r o f i l e s  o f A v a i l a b le  I o d in e  in
10% w /v PV P-I B u f fe re d  S o lu t i o n  t h a t
C i t r a t e  was F ix e d  a t  0 .0 7 5  M and  P h o s p h a te
was V a r ie d  ..................................................................................  142

52 The D e g ra d a t io n  R a te s  o f A v a i la b le  I o d in e  in
10% w /v PV P-I B u f fe re d  S o lu t i o n s  F -1 0  t o  F -1 8  143

53 C o m parison  P r o f i l e s  o f A v a i la b le  I o d in e  in
10% w /v  PVP-I B u f fe re d  S o lu t i o n  ( F - l l )  i n  
V a r io u s  S o u rc e s  o f  W ater ...............................................  144

54 C o m p ariso n  P r o f i l e s  o f  A v a i la b le  Io d in e  in
10% w /v  PV P-I B u f fe re d  S o lu t io n  ( F - l l )  s t o r e d
in  V a r io u s  P a c k a g in g  M a te r i a l s  ................................. 145

Figure Page



XX

LIST OF ABBREVIATIONS

Abbreviation
PVP
PVP-I
g
mg
ml
M
m
ppm
mp
In

Tern
p o ly v in y lp y r r o l id o n e /p o v id o n e
p o v id o n e - io d in e
gram
m il l ig r a m
m i l l i l i t e r
m o lar
m ole
p a r t  p e r  m i l l i o n  
m i l l im ic r o n
n a t u r a l  lo g a r i th m


	Cover (Thai)

	Cover (English)

	Accepted

	Abstract (Thai)

	Abstract (English)

	Acknowledgements

	Contents

	Abbreviations


