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T H E  D E V E L O P M E N T  OF AN I N  V I T R O  T E C H N I Q U E  FOR M E A S U R I N G  T H E  R A T E  
."DF S O L U T I O N  OF I N S U L I N  FROM I , Z n S ,  I N J E C T I O N S  

Relrase o f  I n s u l i c  .!inc i n  DH 
6 .  3 brifft ,r  s o l u t i o n  f rm 80 u n i t  
m l - 1  s u s p e n s i o n s ;  Semi len te  A , 
Len te  4 , U l t r a l e n t e  0 . :-:!;;, - I ?  4 6 r' 
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1:. J o n e s ,  Pha rmaceu t i ca l  Development L a b o r a t o r i e s ,  The h 'e l lcone ?ouridation 
L i m i t e d ,  D a r t f o r d ,  Kent .  

I n s u l i n  Zinc Suspens ions  c o n t a i n  i n s u l i n  i n  a form which has  a low s o l u b i l i t y  at  
n e u t r a l  pH. The d i f f e r e n c e  i n  a c t i o n  between t h e  t h r e e  forms ( L T t r a l e n t e ,  Lente  
and S e m i l e n t e )  depends on t h e  s u r f a c e  area and r e l a t i v e  amounts o f  t h e  amorphous 
and c r y s t a l l i n e  forms. I z z o  and  o t h e r s  (1949, 1953) measured t h e  r a t e  o f  
s o l u t i o n  o f  v a r i o u s  i n s d i n  p r e p a r a t i o n s  i n  aqueous media u s i n g  a nephe lomet r i c  
a s s a y  t e c h n i q u e  and o b t a i n e d  a r e a s o n a b l e  deg ree  o f  c o r r e l a t i o n  w i t h  b lood  
s u g a r  l e v e l  cu rves .  The o b j e c t  o f  t h i s  work was t o  deve lop  a s i m p l e  d i s s o l u t i o n  
methodfor  measuring t h e  r a t e  o f  s o l u t i o n  from I . Z . S .  p r e p a r a t i o n s  b u t  u t i l i s i n g  
t h e  n a t i v e  f l u o r e s c e n c e  o f  t h e  i n s u l i n  molecule  ( T e a l e ,  1960). 
A 8,000 u n i t s  l i t r e - l  s o l u t i o n  o f  i n s u l i n  i n  pH 6.8 b u f f e r  s o l u t i o n  w a s  examined 
s p e c t r o f l u o r i m e t r i c a l l y  w i t h  a doub le  monochromator i n s t rumen t  ( F l u o r i p o i n t  , 
B a i r d  Atomic L imi t ed )  and when e x c i t e d  a t  ?75 nm a f l u o r e s c e n c e  ( e m i s s i o n )  peak 
w a s  o b t a i n e d  a t  298 nm. A r e c t i l i n e a r  r e l a t i o n s h i p  w a s  o b t a i n e d  between concen- 
t r a t i o n  and f l u o r e s c e n c e  i n  t h e  r a n g e  0-400 units l i t r e - l ,  Experiments  wcre 
c a r r i e d  o u t  w i t h  amorphous I n s u l i n  Zinc t o  de t e rmine  t h e  s a t u r a t i o n  s o l u b i l i t y ;  
e x c e s s  m a t e r i a l  w a s  added t o  pII 6.8 b u f f e r  s o l u t i o n  a t  37OC, w i t h  con t inuous  
s t i r r i n g  f o r  8 hour s  and samples  o f  f i l t r a t e  were a s s a y e d  a f t e r  d i l u t i o n  a g a i n s t  
a 400 units l i t r e - 1  s t a n d a r d  s o l u t i o n .  The s o l u b i l i t y  o f  z i n c  i n s u l i n  w a s  
de t e rmined  t o  be  4,600 u n i t s  l i t re -1  and,  t h e r e f o r e ,  t o  o b t a i n  s i n k  c o n d i t i o n s  
400 u n i t s  l i tre-1 w a s  s e l e c t e d  as t h e  maximum c o n c e n t r a t i o n  f o r  t h e  d i s s o l u t i o n  
t e s t .  The B.P./U.S.P. r o t a t i n g  b a s k e t  a p p a r a t u s  w a s  employed w i t h  1 l i t r e  o f  
pH 6.8 b u f f e r  s o l u t i o g  a t  37OC as t h e  t e s t  medium and a s t i r r e r  speed  o f  120 
r . p . m .  D i s s o l u t i o n  t e s t s  were c a r r i e d  o u t  i n  d u p l i c a t e  on s i n g l e  b a t c h e s  o f  
S e m i l e n t e ,  Len te  and U l t r a l e r i t e ,  80 u n i t s  ml-1 (Wellcome Foundat ion L i m i t e d ) .  
F ive  m l  p o r t i o n s  were removed from a f r e s h l y  shaken v i a l  and added t o  t h e  d i s -  
s o l u t i o n  medium v i a  a v o l u m e t r i c  p i p e t t e .  
i n t e r v a l s  w i t h  a s y r i n g e  and f i l t e r  h o l d e r  f i t t e d  w i t h  a 1.2 urn nylon f i l t e r  
( M i l l i p o r e  NRWPO25OO). The samples  wcre a s sayed  w i t h o u t  d i l u t i o n  as d e s c r i b e d  
above,  a f t e r  c o o l i n g  t o  25O ? %OC, a g a i n s t  a s t a n d a r d  s o l u t i o n  c o n t a i n i n g  400 
u n i t s  1 i t r e - l  o f  i n s u l i n .  P e r c e n t a g e  r e l e a s e d  v a l u e s  were c a l c u l a t e d  a l l o w i n g  
f o r  t h e  volumes removed d u r i n g  sampl ing .  The r e s u l t s  a r e  shown g r a p h i c a l l y  i n  
thc f i e u r e .  

Samples were t a k e n  at  r e g u l a r  


