
A. Y. 8.clrott. D. I(. StuaLforth aad A. m ~ s i  
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have stud14 t h r m  l o r u l a t l o n a  o l  p h . n d i u t r u i n o  ualng m analogue 

computer t o  c a l c u l a t e  t h o  rat. of re luae  i n  v l v o  w i n g  w i n o  and 

p l a s u  drug concent ra t ion  d a t a ,  urd compared I t  wlth an in  v i t r o  

tachniquo basad 011 Nr X I V .  

suwuxs AND n m  

P h m d i m t r u i n r  t a r t r a t .  (IM mg) i n  aolutioa .u e n i s t a d  

o r a l l y  to throm subJoets  and a O f  70 I( to -0 of t h u .  

Phondlmotrarino (32 .7  m g )  wu glven I n t r a v a n o w l y  to on0 s u b j e c t .  

Ph-trarino hydrochlor ldo 2s I n  s o l u t i o n  .u a d m i n l s t e r d  

or8lly to tho  same t h r e o  s u b j e c t s  an l  l n t r 8 v e r o u I y  t o  on0 o l  t h a .  

Conditlona of acid u r l n o  w u o  producd by n lmln i s t r s t l oa  of uotilw 

1 
cblorido (Lkckott and t u o k r  I = ) .  Colloat lm of w i n o  and blood 

*-la and suplo  m a l y a l s  lor both drug8 m d  w t a b o l i t w  -0 d r -  

1 
o r l b d  by Balrott and ll.&ai (1BW a, b, c) .  

thrr, d l f f u a t  f O r U h t l O # U  of ph.Pdiwtrm8iao A, B. C wch 

u n t a l n l q  105 of g h a b d l r C r u l a o  tartrate, woro adm1nistor.d to 

t w  aubJrc ts .  Thao prop8c8tloru u8.d -.nos around pollots through 

rhlch tho  d m  d l f f w r  - tho  Goldboc p r o c a r .  
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u61w#, 01 IN V I V O  CSTlMATIW OF OWUG it61.w~ amg 

i n  qurt ioa .  

tho utbod  of Sto lnch  WAS w d  w i t h  tho following mdifiaptiona: 

1. fho p l . 8 ~  aoacrtratlon tima U t u  u input ru p r o u t d d  
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124 

Obtalnlna the aodol to s lmula te  thu DhNCOklnOt iCI  of pkw r r t r u i n e  

In man, p h e n d l l u t r a i i n e ,  an a n o r e t i c  q m t ,  g i v r  mdu condi t ions  

of a c i d i f i d  urino,  t r o  roraboI1 t t . ;  p h o n d i r t r a r l n o  N - olddo and 

p h ~ n t r a r l n o ,  which a r o  a c r e t a d  in t h o  w i n o  i n  uounts aaca~~tlng 

for 101 ud 30% of tho  administorod -0 r r p ~ t i r o l y  t g m t k  with 

30% unclungad d w  ( h c k o t t  md Ralai 1977 c ) .  Sinco a d m  of  t& w t a -  
2 

b o l i t a ,  p h m w t r a s i n o ,  is i t a ~ l f  a roll horn moroatic, I t  n m  poaal- 

blo t o  a d r i n t r t o r  I t  both O r 8 1 1 y  .nd l a t r a v r * w l y  A n d  thw to atudy i t  

¶ l p . r . t r t l y .  

Whm ph.cmotrarlno ras g i v m  orally t o  u n ,  6S% 0 2  t h o  a b l n i s t e r e d  

doao w a 8  recoverod as unchangod drug in tho urine (Beokott M d  Raisl, 
2 

1978 b). 

Aftor  tr ial  of a largo n m a  o f  p o a s i b i l i t l w ,  i t  m a  f o u d  that 

tro Eorp.rtlrrt mdolr b a t  r o p r r a t d  tho ptm-lnotiaa of'pbaadl- 

metruiao M d  p h r r u t r a s i n o ,  ud a s i n g l e  Crmpartmt tha k i n r t i u  of  

tho polar p h r r d l u t r u l n o  H - oxido. 

Tho aompoaito 4 0 1  is d o p l a t d  in ?lgure 1. Such a mdol i a  

conalatont r l t h  t h o  knoan p m p a i t i a  of tho colgounda; both PD 

and PU bring l i p i d  aolublo, h o r u s  tho  N - oxido i a  a polar Wta- 

bolito. A l l  p r o c r s e a  of  abaorptlon, H t a b O l l m m  .ad d i s t r i b u t i o n  

mro m s d  to follar f lmt  o r d a  U n o t l u .  Tho two c o q u t m a t  

rod01 solatad to r i u l a t o  thm p h . r y c o k l n o t l w  of phrurtrrrino, 

r h l c h  l o r n  a s u b - s y s t r  of t h o  d o 1  doplctad i n  Ciguro 1, N f i r s t  

i n e r t i g a t d  by ~ n l s t o r l ~  p h a a w t r a a l n o  i tao l f .  

a n i a t r a t l o n  of p h m r r t r u i n o  in  a o l u t i o a ,  tho u r i n r  and p l u r  

woro ma1ys.d for p h . n r t r a = i n o .  A good f i t  was obtainad for both 

0 u N h t l V O  UrinO acrmtion c u r v a  M roll aa l o r  tho rat0 o f  axcro t ion  

~ a l m t  t i ro  0urvc. Io l lor ing  oral drug adminis t ra t ion .  Horwer, i t  

?olloring tho 
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COtPMISOH OF DRUC RELEILSf U T E  125 

TU farod n a a 8 a r y  to multiply tho p l u v  ooacurtration by A factor 

of 3 .5  to ObtAin A f i t  for tho uolprtu p r d l c t d  iunur compnrtwit 

conauttratiorr hoaumo tho i n n u  oorprrtrrnt roprba*nts u t r u c d l u l a r  

f lu id  U roll u p l u m .  PtrACol1ulu f lu id  w l w  to p 1 P . u  v o l w  

ratio 10 u p a t d  to bo about 4 - aoo for crurplo, Guron(. The MM 

mod01 IU farad to a i a l a t o  tho glurraokinotia p r o a r a u  following M 

i n t r m v r w w  -0 of pbamotruino, typiaal oyrvoa for urino o u u l a t i v m  

.ad -to of a u o t i o a  dAta aro atrom i n  ?iquro I r .  Following tho 
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acJmin i s t r a t lon  of p h e n d i ~ o t r a r l n o  in s o l u t i o n  t o  t h r a  -1 ly  

and i n t r a v a n o u s l y  t o  ono of cham, t h o  u r l n o  w U  M a 1 y S . d  for mat 

drug md t h e  two m o t a b o l l t r .  Uslng t h o  mod01 in Iiguro 1, t h o  Uulquc 

Eorputw gonoratd c u r v r  which gar0 a cloao corrwpad#- to t b r  

p o i n t a  reprosontins c u u l a t i v o  u c r o t i o n  ud rat. of a u o t i a  t s a  

Hguro ah). Tho dcro ra to  conatmta for t h o  mdol aro l i r a  in Tablo 1. 

Pollorlng t h o  l n t r a v m o u a  t r i a l ,  cloao corrapondu~co n a  w i n  

obtalnsd for currlativo and rat. of a c r o t i m / t i ~  da ta .  

Tho 1M.r corpartrmt fol lwlry PO adminlstratl'on ru again 

found to roprrrmt e x t r a c e l l u l a r  f l u i d  and so n r c u s i t a t e d  ult l -  

p l i e a t l o n  o f  t h o  p l u u  o o n c m t r m t l o n  by t h o  u t r a c o l l u l a r  f l u i d /  

plASM V O l u W  r a t i o  - 3.5. 

wmm OF IN vim0 E ~ ~ ~ M A T I O W  or OROQ RELWX 

m o  In r i t ro  data w u  supplied by t h o  mufaoturors  rod r.. 

o b t a i n d  uaing t h o  buia p r o a d u r n  of t h o  NF I I V ,  but w i t h  t h o  f o l l o w  

iry r o d i f i c a t i o n a  in t h o  a p p a r a t w :  t h o  rotatin# a h f t a  TWO i n  M 

lnaubator 01- i M t d  of a n t w  ba th ,  .nd t h o  S p r d  Of f O t 8 L i o P  

a b w )  r*p.m. iMtsrd or 4 0  5 a r.p.m. ~ u p i r  q u i v a l m t  to 3 eapsui- 

( 3  x I08  q)  of p h d i ~ t r u l n o  tartmto woro u a d .  Rol.uo ru d o t o r  

m i n d  in 200 m 1  b o t t l r  c o n t a l n i w  150 m l  of d i g a t l r o  fluid; thia 

wthod u u b l r  on0 to chauo a c o a r a i a t  s u p 1 0  a110 ri thwt .uppros.- 

ins t h o  r o l u o  rat. by a s a t u r a t i o n  offrct .  Tho d i g a t i r o  f l u i d  (pro- 

w a d  to 37OC) for t h o  f i r s t  hour n m  r i u l a t d  g u t r i c  f lu id ,  pH 1.5 

M d  f r o r  t h o  aounni to t h o  dabth hour waa S i u h t d  i n t a t i n a t  f l u i d  

r i t h  pH which v a r l d  p r q r r a i v o l y  from 4 . S  t o  7.5 during tho per iod .  

A f t o r  t h o  oighth hour, t h o  r r i d u a l  pollots 8nd a11 tho f lu id .  

colloatd a t  t h o  a p p m p r i a t ~  t i n  lntorralr woro -0 a l k a l i n o ,  ertrao- 
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Cl 

11 

K3 

114 

cs 
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KO 

KB 

r10 
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3 10 

im 

u a  

009 

225 

700 

250 

-8 

211 

720 

1 

on1 
103 =# 

lo00 

40s 

13B 

Ma 

008 

aa5 

277 

115 

073 

211 

720 

a 

0-1 
105 .y 

lo00 

221 

100 

1S4 

016 

an 

700 

331 

035 

313 

685 

3 

or. 1 
10s I( 

lo00 

423 

IS0 

109 

016 

272 

601 

a4 o 

072 

333 

701 

3 

or81 

lo00 

364 

150 

1n5 

018 

273 

801 

as9 

0'11 

339 

7 0 1  
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Thrn d i f f u o a t  suata ind rml-• foru lut io lu  of pb.Odintx-8- 

V I I I 
I 4 4 I 10 I2 U 

- i n n .  

PIGUDP 4 

In v i m  C--.) and i n  vitro (-m-) 
L t m t o a  of Pbmdiwtrrrirw n l u a e d  from suaralned rrloau 
forurlatlon 8: SubJoct 1.  
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I32 

I 
/ 

I 

# 

I / 
In vlvo (-) and I n  r l t r o  (-a-> 

f o r u l n t l o n  C: Subject 1. 
h t i N t O S  O f  P h m d i r t r r a l n e  r0lOBS.d KrOr sustained m i O B H  

both. me urine WM ~ n m 1 y a . d  for p a r a t  d r u g  and i t s  two M t a b o l i t e a  

u bolore. 

A v a r l s b l o  d i d o  Kunotion gonormtor with variablo b r n k  points  

n~ p r o g r u d  to s i u l s t o  tho p l u u  aoncoutratlodtima p l o t  of phm- 

diwtrB81nO rha this  .v.il.blo or tho urino r 8 t O  O f  .IcratiOd 

ti-  p l o t  8h.n  l t  w u  not. C o n o o i v d  u a graph, tho voltaqo output 

o f  this dovfco  1. pmportlond to tho y axia v s l u o  at  a tlw t and 

wu u s d  to  prorldo tho lnnor uoqsmrtront concmtration for r i u l a t i n g  
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COWARISot( OF DRUC W E  RATE 133 

distr ibut ioa ,  mtobolisr and u a r r t i o n  n f t u  dorrr of ruutirinod rrl-a 

m. 

Having pmgrrrd t h o  VDffi, thr uwputd a u r v a  umre thsn i i t t e d  

t O  tho  a p u i r r r t a l  p i n t .  for the dry MCI i t .  w t a b o l i t r .  obtvinvd 

folhwinq dosr  of w t a i n a d  roluur PO ruing nr progrw purrrtarr 

tho m h r o r 8 t O  U)cutunts g ivaa  in Toblr 1 o b t r i n d  using squacu ralu- 

C i a .  In thia mu, a d o 1  woe a b m i i i d  which ~ u c i a f a c t o r i l y  des- 
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c r i b d  t h e  processes of d i s t r i b u t i o n  wtsbolism .ad u c r e t i a  ZmUowing 

a dose of sus ta ined  release PO as o v i d o n c d  by a s a t i s f a c t o r y  f i t  b e t w o r n  

tho computer g a n e r a t d  curvaa and tho points r o p r a m t i a g  aurt ion data. 

mir rod01 ru than mad mahut(rl i n  aon~~aitipa with tho p v r u  for 

for wch of tho lour trials, thr- d i f f e r e n t  forDalatifnu in  a10 

subjec t  and one in anothor ,  a cum. w u  obta lnsd  which duJI. tho  IT 

c a t a g o  of drug rolemad f r w  t h o  f o r u l a t i o n  into tho gut 1- am a 

funct ion of tire. meso curves aro g i v m  i n  rlgursd 3, 4, S and 6. 

ResuLTs 
Tho i n  vivo dossgo form a v a i l a b i l i t y  t i n  profilb.  obta ined  by 

umo of tho u ~ l ~ u o  o w p r t u  t .chniqUo bud on Stolwch'm sptam but 

atrdd f r o m  tho simplo siwlo colp.rtBaat dthout Dotsbo1itr h e  

described t o  t h o  coopla seb- of flguro 1, aro g i v a r  lor tho thra 

sus ta ined  r o l u o  f o r u l a t i o n r  in ll-v 3 - B. ?or corp.riwa, t h o  

in v i t r o  dissolution d s t a  o b t a i n d  from tho modified HI X I V  mothod 

d a o r i l n d  above, is g i v a  on tho 8 w  gr8pha. 

me a u l l  i a t ~ r a u b j r c l  variation of the i n  v i v o  codmiquo is shorn 

by -risen of Iigura 3 and 4 ,  rhoro f o r u l a t i o n  C ham bsrn g i v m  

to t w o  d i f f u a t  subJeots .  In rrory E.so tho  in v i t r o  tochniquo g i v a  

8 shortu tiw roll . .  

C a p . r i s o a  of  t h a o  i n  v i t r a  Ud in vlvo aurves show that one hour 

in tho r o t a t i q  beak& i8  q u i v a l a t  to a lon8.r t i n  i n  tho body; 

A1-t two b u r s  in lorulstioru A urd B pnd br ings  i n t o  q u a t i o n  t h e  

Cl in ica l  r O l 0 V ~ c e  O f  tho O f f i c i a l  d i s 8 o l u t i o n  toat* which YJ be un- 

Ohg8iol~io. l  %n t h o i r  soveri ty .  
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