
1. B rogden , R. N . ,  R. M. P in d e r ,  P. R. Saw yer, T . M. S p e ig h t ,  and

G. ร .  A v e ry ,  "N ap roxen  : A Review o f  I t s  P h a rm a c o lo g ic a l  

P r o p e r t i e s  and T h e r a p e u t ic  E f f i c a c y  and U s e , "  D rugs , y ,  

3 2 6 -3 6 3 ,  1975.

2 . Duncan, E. H . ,  "N ap roxen  ะ P ro c e e d in g s  o f  an I n t e r n a t i o n a l  M e d ic a l

Symposium H e ld  i n  C o n ju n c t io n  w i t h  V I  Pan A m er ican  Congress 

on R heum atic  D is e a s e s , "  J .  C l i n .  P h a rm a c o l ,  3 0 5 -3 8 4 ,  A p r i l ,  

1975.

3 . A n d re ,  L .  , " S c i e n t i f i c  M e th o d o lo g y  A p p l i e d , "  J .  C l i n .  P h a rm a c o l . ,

3 1 1 -3 1 5 ,  A p r i l ,  1975.

4 .  "N a p ro s y n ^  : C l i n i c a l  and T e c h n ic a l  R e v ie w , "  S y n te x  L a b o r a t o r i e s ,

I n c . ,  1984.

5 . H ova n d e r,  G. , " R e c e n t ly  Approved  A l t e r n a t i v e s  to  A s p i r i n , "

D ru g .  I n t e l l .  C l i n .  Pharm . , 13, 6 7 3 -6 7 9 ,  1979.

6 . คณะกรรฆการแท่งชาติทางด้านยา, ฆ้ญที่ยาทสักแท่งชาติ ท .ค .  2530, หนา 2,

โรงทิมพ์ธุมบุบสหกรณ์การเกพตรแท่งเ1วะ เทศไทย, กร ุงเททบหานกร,

พิมพ์ครงที่ 1, 2530.

7.  S h a r g e l , L . ,  and A. B. c .  Yu, " B io p h a r m a c e u t ic  A s p e c ts  o f  Drug

P r o d u c t s , "  A p p l ie d  B io p h a rm a c e u t ic s  and P h a r m a c o k in e t i c s , 

pp . 6 7 -1 0 4 ,  A p p l e t o n - C e n t u r y - C r o f t s , New Y o rk ,  2 n d . e d . ,  

1985.

8 .  M a r t i n d a le  The E x t r a  Pharm acopoe ia  28 t h . e d . ,  pp .  264 -266 ,

The P h a rm a c e u t ic a l  P re s s ,  London , 1982.



99

9 .  Csapo, A. I . ,  M. R. H e n z l , "Work in  P r o g r e ss  : The Mechanism of  
Naproxen A c t io n  in  P a r t u r i e n t  R a t s ,"  P r o s t a g l a n d i n s ,  14, 
7 9 9 -8 0 2 ,  1977.

10. B i t o ,  L. Z . ,  E.  V. Sa lv a d o r ,  " E f f e c t  o f  A n t i - In f lam m atory  Agents
and Some Other Drugs on P r o s t a g l a n d i n  B i o t r a n s p o r t , "
J .  Pharmacol .  Exp. T h e r . ,  198,  4 8 1 - 4 8 8 ,  1976.

11. Crook,  อ . ,  A. J .  C o l l i n s ,  P. A. Bacon e t  a l . ,  " P r o s t a g la n d in
S y n th e ta s e  A c t i v i t y  from Human Rheumatoid S y n o v ia l  
Microsomes,  E f f e c t  of  A s p i r i n - L i k e  Drug Therapy,"
Ann. Rheum. D i s . ,  35 ,  3 2 7-332 ,  1976.

12.  H a lv o r se n ,  L. , G. D o t e v a l l ,  and H. S e v e l i u s ,  "Comparative E f f e c t s
o f  A s p i r i n  and Naproxen on G a s t r i c  Mucosa," S c a n d . J .  
Rheum ato l . ,  (S upp l .  2 ) ,  43 ,  1973.

13. H usk is so n ,  E. c . ,  D. L. Woolf ,  H. พ. Balme, e t  a l . ,  "Four New
A n t i - In f lam m atory  Drugs ะ Responses  and V a r i a t i o n s , "
Br. Med. J . , 1, 1948-1949 ,  1976.

14.  B arnes ,  c. G . , H. V. Goodman, A. พ. Eade, e t  a l . ,  "A D ouble -B l ind
Comparison o f  Naproxen w i th  indomethac in  i n  O s t e o a r t h r o s i s , "  
J .  C l i n .  Pharmacol . ,  15,  3 4 7 -3 5 4 ,  1975.

15.  Runkel ,  R . , M. Chapl in ,  G. B o o s t ,  E. S e g r e , and E. F o r c h i e l l i ,
"Abso rption ,  D i s t r i b u t i o n ,  Metabol ism,  and E x c r e t i o n  o f  
Naproxen i n  Various  Laboratory  Animals and Human S u b j e c t s , "  
J .  Pharm. S c i .  , 61 ( 5 ) ,  703-707 , 1972.



100

16.  R u n k e l , R . ,  E. F o r c h i e l l i ,  G. B o o s t ,  M. C h a p l in ,  e t  a l . ,
"Naproxen-Metabol ism, E x c r e t i o n ,  and Comparative  
P h a r m a c o k in e t i c s ,"  Scand.  J .  Rheumatol ,  (S u p p l .  2 ) ,
2 9 - 3 6 ,  1973.

17.  D esager ,  J .  P . ,  M. V a n d e r b i s t ,  and c .  H arvengt ,  "Naproxen Plasma
L e v e l s  i n  V o lu n te e r s  a f t e r  S i n g l e - D o s e  A d m in i s t r a t io n  
by Oral  and R e c t a l  R outes ,"  J .  C l i n .  P harm aco l . ,  189-193 ,  
1976.

18. Runkel, R. A . ,  K. ร. Kraft ,  G. Boost,  II. S e l e v iu s ,  e t  a l . ,
"Naproxen Oral  A bsorpt ion  C h a r a c t e r i s t i c s , "  Chem. Pharm.
B u l l .  , 20 ( 7 ) ,  1457—1466 , 1972.

19. Aarbakke,  J . ,  G. G adehol t ,  and A. H y l a n d s k j a e r , "Pharm acokinet ics
o f  Naproxen a f t e r  Oral  A d m i n i s t r a t i o n  o f  Two T a b le t  
Formulations i n  Heal thy  V o l u n t e e r s ,"  I n t .  J .  C l i n .  Pharmacol .  
Ther.  and T o x i c o l . , 21 ( 6 ) ,  2 8 1 -2 8 3 ,  1983.

20. A n t t i l a ,  M. , M. H a a ta ja ,  and A. Kasamen, "Pharm acokinet ics  o f
Naproxen in  S u b j e c t s  w i th  Normal and Impaired Renal  
F u n c t i o n s , "  Eur . J .  C l i n .  P h a r m a c o l . , 18,  2 6 3 -2 6 8 ,  1980.

21.  C a l v o , M. V . ,  A. D om in gu ez -G i l , J .  M. M i r a l l e s ,  and F. de P a b l o . ,
"Pharmacokineti cs  o f  Naproxen i n  Heal thy  V o lu n t e e r s  and 
in  P a t i e n t s  w i th  D i a b e t i c  M icroang iopathy ,"  I n t .  J .  C l i n .  
Pharmacol .  Biopha r m . , 17 ( 1 2 ) ,  4 8 6 - 4 9 1 ,  1979.

22.  S egre ,  E. J . ,  "Naproxen Metabol ism in  Man," J .  Pharm. P h arm aco l . ,
3 1 6 -3 2 3 ,  1975.



101

23. Drug Facts and Comparisons 1986 ed. , pp. 908-914, Facts and

Comparisons St. Louis, A. Division of J. B. Lippincott 

Company, Philadelphia, Toronto.

24. The British Pharmacopoeia 1973, pp. 459, London Her Majesty's

Stationery Office, 1973.

25. The British Pharmacopoeia 1980 Volume I I ,  pp. 727-728, London

Her Majesty's Stationery Office, 1980.

26. The United States Pharmacopoeia 21 St. rev., pp. 710, The United

States-Pharmacopoeial Convention, Inc., Rockville, Md.,

1985.

27. The United States Pharmacopoeia 21 St. rev., pp. 1242-1243,

The United States Pharmacopoeial Convention, Inc.,

Rockville, Md., 1985.

28. H^ylandskjaer, A . ,  and J .  Aarbakke, "An Improved Microscale HPLC

Assay for Naproxen Plasma Levels," Acta. Pharmacol, et. 

Toxicol., 52, 78-80, 1983.

29. สุมิน ดีวิใพรวัน และ ฤดี เสาวคนธ์, "กาวประเม ินผลยาเม ็ด ,"  เภสัช?}ตสาหกรรม 1

พน้า 380-384, ภาควิชาเภสั'ซ?}ตสาพกรรม คณะเภสัชคาสดร มหาวิทยาสัยมพคล, 

พ .ศ . 2525.

30. Niazi, ร., "Delviery of Drugs ะ Dosage Forms and Their Evaluation,"

Textbook of Biopharmaceutics and Clinical Pharmacokinetics, 

pp. 41-74, Appleton Centruy Crofts, New York, 1979.

31. Thomson, G ., N. 0., Lunell, E. oliw, and A. Rane, "Relation of

Naproxen Kinetics to Effect on Platelet Prostaglandin 

Release in Men and Dysmenorrheic Women," Clin. Pharmacol. 

Ther., 168-173, 1981.



102

32.  G^tzsche, P. c . , K. M a r in e l l i ,  J .  P.  Gylding-Sabroe , e t  a l . ,
" B i o a v a i l a b i l i t y  of  Naproxen Tablets and Suppositor ies  
in  Steady S ta te ,"  Scand. J.  Rheumatol. , su p p l . 50,  1-9,
1983.

33. Giba ld i ,  M., " G astro in tes t in a l  Absorption -  Role of  Dosage Form,"
Biopharmaceutics and C l i n i c a l  Pharmacokinetics,
pp. 29-84,  Lea & Febiger ,  P h i lad e lp h ia ,  3 r d . e d . ,  1984.

34. The United S tates  Pharmacopoeia 21 S t .  r e v . ,  pp . 1424, The United
States  Pharmacopoeial Convention,  I n c . ,  R oc k v i l l e ,  Md. ,
1985.

35. Giba ld i ,  M. , "Noncompartmental Pharmacokinetics," Biopharmaceutics
and C l i n i c a l  Pharmacokinet ics , pp. 17-28,  Lea & Febiger ,  
Phi lad e lp h ia ,  3 r d . e d . ,  1984.

36. Yamaoka, K . , T. Nakagawa, and T. Uno, " S t a t i s t i c a l  Moment in
Pharmacokinetics," J .  Pharmacokinet. Biopharm., 6 (6 ) ,  
547-558,  1978.

37. Cutler ,  D. J . ,  "Theory of Mean Absorption Time, and Adjunct to
Conventional B i o a v a i l a b i l i t y  S tud ie s ,"  J .  Pharm. Pharmacol.,  
30, 476-478,  1978.

38. Riegelman, ร . ,  and p.  C o l l i e r ,  "The Applicat ion  of S t a t i s t i c a l
Moment Theroy to the Evaluat ion of In Vivo D is s o lu t io n  
Time and Absorption Time," J.  Pharmacokinet. Biopharm.,
8 ( 5 ) ,  509-534,  1980.

39. Snedecor, G. พ., and พ. G. Cochran, S t a t i s t i c a l  Methods, p p . 83-102,
215-233,  The Iowa State  U n ivers i ty  Press ,  Ames, Iowa,
7 th .  e d . ,  1980.



APPENDICES



1 OA

APPENDIX A 

TEST PRODUCTS

Code Brand Name Manufac turers Mfd . Date Batch No,

A Naprosyn** Syntex Laboratories  
Limited

2-9-85 E8891

B M RNaproxen Standard Pharmaceu­
t i c a l  Co . , L td .

5-7-86 2902

c Napsen** S r ip r a s i t  Pharma 
Co. , L td .

10-2-87 T87031

D U1 trazyn** Trusty Drugs Co. ,  
Ltd .

3-85 53639

E Naproxen** The Government 
Pharmaceutical  
Organization

9-86 F909636

F Napxen** Berl in  Pharmaceu­
t i c a l  Industry  
L td . ,  P a r t .

3-11-86 860095

G Naproxen** Utopian Co.,  Ltd . , 8-8-86 814397
H Nasin** The Medicpharma 

Co. ,  L td .
30-5-86 0-53701

I Vinsen** Chew Brothers & 25-4-85 T503801
Co. , L t d . , Part .
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APPENDIX B

PREPARATION OF DISSOLUTION MEDIA (34)

a.  Simulated Gastr ic  Fluid (pH 1.2 ± 0.1)

2 .0  g. of  sodium ch lor ide  was d is s o lved  in  7.0 ml. of  
hydrochloric  acid  and s u f f i c i e n t  water to make 1,000 ml. The 
s o lu t io n  was adjusted to a pH of 1.2 i  0 .1

b.  Simulated I n t e s t i n a l  Fluid (pH 7.5 ± 0.1)

6 .3  g.  of monobasic potassium phosphate was d isso lved  in  
250 ml. of  water,  mixed, and 190 ml. of  0 .2  N. sodium hydroxide 
and 400 ml. of water were added. The s o lu t io n  was adjusted with  
0 .2  N. sodium hydroxide to a pH of 7.5 ± 0 .1 ,  and d i lu ted  with
wa ter to 1,000 ml .
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APPENDIX c

STANDARD CURVE DETERMINATION

The ty p ic a l  standard curves and data for  naproxen concentrations  
i n  simulated g a s t r i c  f l u i d  (pM 1 .2 ) ,  s imulated i n t e s t i n a l  f l u id  (pP 7 .5 ) ,  
and human plasma were presented in  Tables 56-58 and Figures  29-31,  
r e s p e c t i v e l y .
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T a b le  56 T y p i c a l  S t a n d a r d  C u rv e  D a ta  f o r  N a p ro x e n  C o n c e n t r a t i o n s  i n

S im u la t e d  G a s t r i c  F l u i d  (pH 1 .2 )  E s t im a t e d  U s in g  L i n e a r

R e g r e s s io n ^

ร tandard 
No.

Concentration
(pg/ml)

Absorbance 
at  X 331 nm

In verse ly  
es timated 

concentration  
(ug/ml)

% Theory ^

1 2.01 0.016 2.24 111.60
2 4.03 0.027 3.62 89.80
3 8.06 0 .063 8. 12 100.77
4 10.07 0.091 11.62 115.43
5 12.08 0.092 11.75 97.26
6 16.11 0.122 15.50 96.22
7 18.13 0. 141 17.88 98.61
8 22.15 0. 174 22.01 99.35
9 26.18 0.206 26.01 99.34

10 30.21 0.238 30.01 99.34
11 34.24 0.271 34.14 99.70
12 38.27 0.302 38.02 99.34
13 44.31 0.354 44.52 100.47
14 50.35 0.404 50.77 100.84

MEAN 100.58
S.D. 6.21
C.V. 4 6. 16 %

1. R = 0 .999 ,  Y = 0.0079X -  0.0019
2. In verse ly  est imated concentration  = (Absorbance + 0 .0 0 1 9 ) / o . 0079
„ 0, „  In verse ly  est imated concentrat ion  13. % Theory = --------------1----------- —---------------------------  X 100

Known concentration
S.D.4. % c .v .  = MEAN

X 100
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Figure 29 Typical standard curve for naproxen concentrations  in  
simulated g a s t r i c  f lu i d  pH 1.2
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T a b le  57 T y p i c a l  S t a n d a r d  C u rv e  D a ta  f o r  N a p ro x e n  C o n c e n t r a t i o n s  i n

S im u la t e d  I n t e s t i n a l  F l u i d  (pH 7 .5 )  E s t im a t e d  U s in g  L i n e a r

R e g r e s s io n  ^

ร tandard 
No.

Concentra t ion  
(.Pg/ml)

Absorbance 
at  À 331 nm

2
Inverse ly  
e s timated 

concentration  
(pg/ml)

3
Theory

1 20.00 0.147 20. 10 100.48
2 36.00 0.259 36.05 100.14
3 50.00 0.349 48.87 97.74
4 60.00 0.429 60.27 100.44
5 70.00 0.501 70.52 100.75
6 80.00 0.571 80.49 100.62
7 90.00 0.640 90.32 100.36
8 100.00 0. 704 99.44 99.44
9 106.00 0.751 106.14 100. 13

10 110.00 0.780 110.27 100.24
11 120.00 0.845 119.53 99.61

MEAN 100.00
S.D. 0.85
C.V.4 0 .85  %

1. R2 = 0 .9 99 ,  Y = 0.0059 + 0.007X
2. In verse ly  est imated concentration  = (Absorbance -  0 .0 059 )70 .007

3 7  Theory -  I n verse ly  estimated  concen tra tion  x
Known concentration

100

ร . จ.4. 7, c.v .
MEAN

X 100



A
bs

or
ba

nc
e 

a
t 

A
 3

31

110

0 20 40 60 80 100 120 140

Naproxen concentration (pg/ml)

Figure 30 Typical standard curve fo r naproxen concentrations 

simulated in te s t in a l f lu id  pH 7.5
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T a b le  58 T y p i c a l  S t a n d a rd  C u rv e  D a ta  f o r  N a p ro x e n  C o n c e n t r a t i o n s  i n

Human P lasm a E s t im a t e d  U s in g  L i n e a r  R e g r e s s io n ^

Standard Concentration Peak h e ight  a 
No. (pg/ml) r a t io

I n v e r s e ly 2 
es timated 

concentration  
(ug/ml)

% Theory ^

1 5 0.216 5.07 101.44
2 10 0.417 10. 10 100.99
3 20 0.739 18.59 92.96
4 30 1.182 32. 19 107.32
5 40 1.565 39.11 97.77
6 50 2.087 52.82 105.64
7 60 2.280 56.83 94.71
8 70 2.826 69.47 99.25
9 80 3.043 81.42 101.78

MEAN 100.21
ร.ท.  
C.V.4

4.67  
4.66 %

1. R2 = 0 .9 95 , Y = 0.0388X + 0. 0192
2. In verse ly  estimated concentration

= (Peak h eight  ra t io  -  0 .0 1 9 2 ) /0 .0 3 8 8

3. % Theory = In verse ly  estimated concentration 100
Known concentration

4. % c . v . S,D’ X 100 MEAN

a . = Naproxen/PhenylbutazoneNaproxen/Phenylbutazone
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Plasma naproxen  c o n c e n tra t io n  (p g /m l)

Figure 31 Typical standard curve for naproxen concentrat ions  in  
human plasma.
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APPENDIX D

T a b l e  59 P h y s i o l o g i c a l C h a r a c t e r i s  t i c s o f  t h e  S u b j e c t s

S u b j e c t  No. S ex Age H e i g h t W e i g h t
( y r ) (cm) ( k g )

1 M 21 167 61
2 M 23 170 5 1 . 2

3 M 19 164 63
4 M 21 174 65

5 M 20 162 48

6 M 20 170 61
7 M 21 175 65
8 M 21 173 62

Mean 2 0 . 7 5 1 6 9 . 3 7 5 9 . 5 2

ร .D. 1 . 1 6 4 . 7 2 6 . 3 8
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APPENDIX E

NONCOMPARTMENTAL ANALYSIS (35 )

N o n c o m p a r t m e n t a l  m e t h o d s  f o r  t h e  e s t i m a t i o n  o f  c e r t a i n  
p h a r m a c o k i n e t i c  p a r a m e t e r s  a r e  u s u a l ] } '  b a s e d  on  t h e  e s t i m a t i o n  o f  t h e  

a r e a  u n d e r  a p l o t  o f  d r u g  c o n c e n t r a t i o n  v e r s u s  t i m e .  N o n c o m p a r t m e n t a l  

m e t h o d s  h a v e  b e e n  u s e d  t o  e s t i m a t e  b i o a v a i l a b i l i t y ,  c l e a r a n c e ,  a n p a r e n t  

v o lu m e  o f  d i s t r i b u t i o n ,  a nd  t h e  f r a c t i o n  o f  d o s e  o f  a  d r u g  t h a t  i s  

c o n v e r t e d  t o  a  s p e c i f i c  m e t a b o l i t e ,  b a s e d  ๐ท d a t a  f o l l o w i n g  s i n g l e  d o s e  

o f  d r u g  a nd  m e t a b o l i t e .  T h e s e  m e t h o d s  do n o t  r e q u i r e  t h e  a s s u m p t i o n  o f  

a  s p e c i f i c  c o m p a r t m e n t a l  mod el  f o r  e i t h e r  d r u g  o r  m e t a b o l i t e .  I n  f a c t ,  

t h e s e  m e t h o d s  c a n  b e  a p p l i e d  t o  v i r t u a l l y  a ny  c o m p a r t m e n t a l  m o d e l ,  

p r o v i d e d  t h a t  we c a n  a s s u m e  l i n e a r  p h a r m a c o k i n e t i c s .

S t a t i s t i c a l  Moments

The a p p l i c a t i o n  o f  s t a t i s t i c a l  m e t h o d s  t o  p h a r m a c o k i n e t i c s  was  
r e p o r t e d  i n  1979 by  Yamaoka e t  a l .  ( 3 6 )  a nd  c u t l e r  ( 3 7 ) .  I n  19 80 ,  

R i g e l m a n  and C o l l i e r  ( 3 8 )  a p p l i e d  s t a t i s t i c a l  moment  t h e o r y  t o  t h e  

e v a l u a t i o n  o f  d r u g  a b s o r p t i o n .

The t i m e  c o u r s e  o f  d r u g  i n  p l a s m a  c a n  u s u a l l y  b e  r e g a r d e d  a s  a 

s t a t i s t i c a l  d i s t r i b u t i o n  c u r v e .  I r r e s p e c t i v e  o f  t h e  r o u t e  o f  

a d m i n i s t r a t i o n ,  t h e  z e r o  a nd  t h e  f i r s t  moments  a r e  d e f i n e d  a s  f o l l o w s :

A U C ™ [  c  d t

0

oo

( 1 )

M R T = f  t . c  d t  

r c  d t

= A i m c

A U C

( 2 )

0
A  u c
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Where  MRT i s  t h e  mean r e s i d e n c e  t i m e  o f  a  d r u g  i n  t h e  hod}' .

AUC a n d  MRT a r e  t e r m e d  t h e  z e r o  and f i r s t  m om en t ,  r e s p e c t i v e l y ,  o f  t h e  

d r u g  c o n c e n t r a t i o n - t i m e  c u r v e .

i s  s t o p p e d  a t  some t i m e  t *  when d r u g  c o n c e n t r a t i o n ,  c * , i s  m e a s u r a b l e .  

H e n c e ,  e s t i m a t i o n  o f  t h e  a r e a  u n d e r  t h e  b l o o d  l e v e l - t i m e  c u r v e  f ro m  

z e r o  t i m e  t o  i n f i n i t y ,  AUCQ, m u s t  be  c a r r i e d  o u t  i n  two s t e p s .  The  
a r e a  u n d e r  t h e  c u r v e  f r o m  z e r o  t i m e  t o  t *  i s  c a l c u l a t e d  by  mea ns  o f  

t h e  l i n e a r  t r a p e z o i d a l  m e t h o d .  To t h i s  p a r t i a l  a r e a  we m u s t  ad d  a r e a  

u n d e r  t h e  c u r v e  f r o m  t *  t o  i n f i n i t y  w h i c h  i s  u s u a l l y  e s t i m a t e d  a s  

f o l l o w s  ะ

p l o t  o f  l o g  d r u g  c o n c e n t r a t i o n  v e r s u s  t i m e .  The sum o f  t h e  two p a r t i a l  

a r e a s  i s  AUC^.

The same a p p r o a c h  m u s t  be  u s e d  t o  e s t i m a t e  t o t a l  AUMC. The  a r e a  

u n d e r  t h e  f i r s t  moment  c u r v e  f r o m  t *  t o  i n f i n i t y  i s  e s t i m a t e d  a s  f o l l o w

I n  t h e  u s u a l  s i n g l e - d o s e  p h a r m a c o k i n e t i c  s t u d y ,  b l o o d  s a m p l i n g

c *

An (3)

Where  Xn i s  2.303 t i m e s  t h e  s l o p e  o f  t h e  t e r m i n a l  r e g i o n  o f  a

t * c *  c *
^ n  X?ท

(4)

E s t i m a t i o n  o f  A r e a s

The a r e a s  u n d e r  b l o o d  c o n c e n t r a t i o n - t i m e  c u r v e  f o r
p h a m a c o k i n e t i c  a n a l y s i s  a r e  e s t i m a t e d  b y  t h e  t r a p e z o i d a l  r u l e .

The z e r o  moment  (AUC) i s  c a l c u l a t e d  f r o m  t h e  a r e a s  d i v i d e d  i n t o  a
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num be r  o f  t r a p e z o i d s  u n d e r  t h e  p l a s m a  c o n c e n t r a t i o n - t i m e  c u r v e  a n d  t h e  

f i r s t  moment  (AUMC) i s  a l s o  c a l c u l a t e d  f r o m  t h e  a r e a s  d i v i d e d  i n t o  a 
num be r  o f  t r a p e z o i d s  u n d e r  t h e  p l a s m a  c o n c e n t r a t i o n - t i m e  v e r s u s  t i m e  

c u r v e  w h i c h  a r e  g i v e n  by  e q u a t i o n s  5 ,  6 ,  r e s p e c i t v e l y

AUC
น 2  -  t x )  ( C j  + c 2 )

AUMC ( t 2 -  t j ) ( t j C 1 +  t 2 C2 )

( 5 )

(6 )

The s u m m a t i o n  o f  e a c h  a r e a  y i e l d s  t h e  t r u e  e s t i m a t e d  AUC and

AUMC.

A b s o r p t i o n  R a t e  C o n s t a n t

I n  t h e  s t a t i s t i c a l  moment  t h e o r y ,  mean r e s i d e n c e  t i m e  (MPT)

r e p r e s e n t s  t h e  t i m e  f o r  63 .2% o f  t h e  a d m i n i s t e r e d  d o s e  t o  b e  e l i m i n a t e d .

MRT - , i s  c a l c u l a t e d  f r o m  e q u a t i o n  2 a s  d e s c r i b e d  b e f o r e  a nd  MP.T. i s  o r a l  n i v
e s t i m a t e d  a s  f o l l o w  ะ

t E T i v  ■  t :  ~  r โ  ( 7 )^ n  K e l

( K e l  i s  t h e  e l i m i n a t i o n  r a t e  c o n s t a n t  e s t i m a t e d  f r o m  t h e  
t e r m i n a l  s l o p e  o f  t h e  s e m i l o g a r i t h m i c  p l a s m a  c o n c e n t r a t i o n - t i m e  c u r v e )

The p r o d u c t  o f  t h e  d i f f e r e n c e  o f  MRT 1 a nd  MRT. r e p r e s e n t so r a l  i v
mean a b s o r p t i o n  t i m e  (MAT). I f  t h e  a b s o r p t i o n  o f  d r u g  i s  t h e  f i r s t  

o r d e r  p r o c e s s ,  t h e  a b s o r p t i o n  r a t e  c o n s t a n t  (Ka)  i s  c a l c u l a t e d  f ro m  
t h e  r e c i p r o c a l  o f  MAT.
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MAT MRT 1 -  MRT. (8)  o r a l  i v

Ka MAT ^

H a l f - l i f e

The h a l f - l i f e  c a l c u l a t e d  b y  n o n c o m p a r t m e n t a l  m e t h o d  i s  g i v e n
by  a f o l l o w i n g  e q u a t i o n .

%
0 . 6 9 3  MRT ( 1 0 )0 . 6 9 3  MRT (10)
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APPENDIX F 

STATISTICS

1. Mean (X)

X Ex
ไr

2 .  S t a n d a r d  d e v i a t i o n  ( S . D . )

ร .D.

3 .  S t a n d a r d  e r r o r  o f  t h e  mean (SEM)

SRM = ff"
4 .  T e s t i n g  t h e  d i f f e r e n c e  o f  two m e a n s , by  S t u d e n t ' s

L e t  p ^ y 2 = P o p u l a t i o n  mea ns

Xl ’ x 2 = S am p le  means

° 1 ’ °2 = P o p u l a t i o n  v a r i a n c e s

Nl ' N2 = S am p le  s i z e

The n u l l  h y p o t h e s i s  Ho ะ น^ = ^ 2

The a l t e r n a t i v e  h y p o t h e s i s  Ha ะ P j  ^ แ 2

- t e s  t
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The s t a t i s t i c  t  i s  g i v e n  a s  t  =
( * 1 -  x2) -  <p1 -  บ2)

ร_ 
p

F i r s t  h o m o g e n e i t y  o f  v a r i a n c e  i s  t e s t e d  u s i n g  t h e  F t e s t ,  

w h i c h  i s  d e f i n e d  a s  f o l l o w  ะ

F
( ร 1)

( ร 2)

w h e r e  ( ร 1)

( ร 2)

t h e  l a r g e r  o f  t h e  two s a m p l e  v a r i a n c e s  

t h e  s m a l l e r  o f  t h e  two s a m p l e  v a r i a n c e s

W i t h  t h i s  t e s t ,  t h e  n u l l  h y p o t h e s i s  o f  no d i f f e r e n c e  b e t w e e n  
t h e  two p o p u l a t i o n  v a r i a n c e s  i s  e v a l u a t e d .  I f  t h e  F i s  n o t  s i g n i f i c a n t  
t h e  n u l l  h y p o t h e s i s  s t a n d s .

4 . 1  I f  o j  + 0 2 t h e  s t a t i s t i c  t  i s  g i v e n  a s

ร_ 
p

w h e r e  S\" i s  t h e  p o o l e d  v a r i a n c e  ะ

ร 2P
( ร 1) 2 + (ร 2) 2

h  ~ïï2

w i t h  d e g r e e  o f  f r e e d o m ,  d . f  ะ
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where the  p o o le d  v a r ia n c e  i s

/  1 + 1  \ ( (N j -  1) ร21 + (N 2 -  1) ร 2 ''

V N1 N2 J V N1 + N2 -  2

w i t h  degree  o f  freedom

d . f .  = N j + N2 -  2

T h is  t  v a lu e  i s  compared w i t h  t ^ ta k )  w h ic h  i s  o b ta in e d  f ro m  

the  t a b le  f o r  —2—

I f  ‘  > c ( t a b ) '  the  

the  a l t e r n a t i v e  h y p o th e s is

n u l l  h y p o th e s is  t h a t  11  ̂ = 1เ2 i s  r e j e c t e d  and 

i s  a c c e p te d .  I f  t  i s  n o t  s i g n i f i c a n t ,  the

n u l l  h y p o th e s is  s ta n d s .
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5 .  A n a ly s i s  o f  v a r ia n c e  (ANOVA)

A n a ly s i s  o f  V a r ia n c e  f o r  C o m p le te ly  Randomized D es ign

Source  o f Sum o f Squares d . f . Mean Square V a r i a t i o n

V a r ia  t i o n R a t io

Among g roups
À

ท .
j

(X .^  -  X . . ) 2 k -1 SS among 
k -  1

V . R . =

(T re a tm e n t ) MS among 
"MS w i t h i n

W i t h i n  g roups 

( E r r o r )

โk 
j  = l

ท .
โ i

j = i
(X -  X . J  2 N-k SS w i t h i n  

N - k

I o t a  1 £k 
j  = l

ท .
โ i

i - i
(X -  X . . ) 2 N - l

where x ^ j
=

Observed v a lu e  i  a t  T re a tm e n t  j

i = 1, 2, .  . . ,  ท

j = 1 ? k

T. .
j

= * n j  X 
i = l  x i j

X .J =

k J
T. . โ T. .

j  = l  j

X = T. .
N-

k

N SS —  " j  j  = l  J
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The V .R .  v a lu e  I s  compared w i t h  th e  c r i t i c a l  v a lu e ,  F , w h ic h  

i s  o b ta in e d  f ro m  the  t a b le  a t  degree  o f  freedom  (k  -  1) and (N -  k )

I f  F > F , , V, th e  n u l l  h y p o th e s is  t h a t  p ,  = p „  = p_ = . . .  = p, ( t a b )  1 2 3  1

i s  r e j e c t e d  and the  a l t e r n a t i v e  h y p o th e s is  i s  a c c e p te d .  I f  F i s  n o t  

s i g n i f i c a n t ,  the  n u l l  h y p o th e s is  s ta n d s .

6 .  C o r r e l a t i o n  c o e f f i c i e n t  t e s t

The c o r r e l a t i o n  c o e f f i c i e n t  i s  a q u a n t i t a t i v e  measure o f  the  

r e l a t i o n s h i p  o f  c o r r e l a t i o n  be tw een  two v a v ia b le s ,  X and y

where r

N

____________ NEXY -  EXEY____________

j [N E x 2 -  (Ex ) 2] [ nE7 2 -  (E y )2]

C o r r e l a t i o n  c o e f f i c i e n t  

The number o f  X and y  p a i r s

T e s t  o f  Zero  C o r r e l a t i o n

L e t โ th e  t r u e  c o r r e l a t i o n  c o e f f i c i e n t ,  e s t im a te d  by r

The n u l l  h y p o th e s is  Ho ะ J  = 0

The a l t e r n a t i v e  h y p o th e s is  Ha ะ j5 ^ 0

'N -  2
r  -J N -  2

h - >

The v a lu e  o f  t  i s  r e f e r e d  t o  a t  d i s t r i b u t i o n  w i t h  (N -  2) 

degree  o f  f ree d o m . I f  t  > t ( t a b ) ’ we r e J e c t  th e  n u l l  h y p o th e s is  and 

a c c e p t  th e  a l t e r n a t i v e  h y p o th e s is .  I f  t  i s  n o t  s i g n i f i c a n t ,  th e  n u l l

h y p o th e s is  s ta n d s .
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