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THE EFFECT OF BATCH VARIABILITY ON MICELLAR PROPERTIES AND 
IN-VIVO RELEASE CHARACTERISTICS OF PLURONIC F127 GELS 

0, Attwocd. J.H. C o l l e t t ,  M.C. O a v i e s  and C . J .  T a i t ,  O e p a r t m e n t  of Pharmacy,  
U n i v e r s i t y  of M a n c h e s t e r ,  M a n c h e s t e r  M I 3  9PL, U.K. 

The c o m m e r c i a l  m e t h o d  of p r e p a r a t i o n  of P l u r o n i c  F127 p r o d u c e s  b a t c h e s  w i t h  a 
d i s t r i b u t i o n  of o x y e t h y l e n e  and  o x y p r o p y l e n e  c h a i n  l e n g t h s .  The i n f l u e n c e  of 
t h e  c h a i n  l e n g t h  d i s t r i b u t i o n  o n  t h e  mice l la r  a n d  g e l a t i o n  p r o p e r t i e s  h a s  n o t  
b e e n  r e p o r t e d .  T h e s e  p h y s i c a l  p r o p e r t i e s  may w e l l  d e t e r m i n e  t h e  r e l e a s e  c h a r a c t -  
erist ics o f  t h e s e  gels w h i c h  h a v e  p o t e n t i a l  use as c o n t r o l l e d  r e l e a s e  s y s t e m s .  
I n  t h i s  work  we h a v e  i n v e s t i g a t e d  r e l a t i o n s  b e t w e e n  t h e  m o l e c u l a r  c o m p o s i t i o n  
a n d  t h e  micel lar  p r o p e r t i e s  a n d  in vr?o release c h a r a c t e r i s t i c s  o f  d i f f e r e n t  
b a t c h e s  of P l u r o n i c  F127. 

The m o l e c u l a r  c h a r a c t e r i s t i c s  o f  b a t c h e s  f r o m  two d i f f e r e n t  s u p p l i e r s  were 
d e t e r m i n e d  b y  ge l  p e r m e a t i o n  c h r a n a t o g r a p h y  i n  t e t r a h y d r o f u r a n .  A l l  b a t c h e s  
e x h i b i t e d  v a r y i n g  d e g r e e s  o f  p o l y d i s p e r s i t y  o f  m o l e c u l a r  s i z e .  Two b a t c h e s  
r e p r e s e n t i n g  e x t r e m e s  o f  s i z e  d i s t r i b u t i o n  were s e l e c t e d  f o r  f u r t h e r  s t u d y ;  
b a t c h  1 w i t h 4 a  m a i n  p e a k  a t  2 .1  x l o 4  a n d  b a t c h  2 w i t h  t w i n  p e a k s  a t  1.2 x 10 
a n d  2.7 x 10  
o n l y  0.5% i n  t h e  o x y e t h y l e n e  c o n t e n t  of t h e s e  two b a t c h e s .  

T o t a l  i n t e n s i t y  l i g h t  s c a t t e r i n g  a n d  v i s c a n e t r i c  m e a s u r e m e n t s  showed a n  i n c r e a s e  
o f  micellar a g g r e g a t i o n  number ,  N, a n d  a c o r r e s p o n d i n g  d e c r e a s e  o f  micellar 
h y d r a t i o n ,  6 ,  o v e r  t h e  t e m p e r a t u r e  r a n g e  35-45' f o r  b a t c h  1 w h i l s t  t h e s e  
c h a n g e s  were o b s e r v e d  o v e r  t h e  r a n g e  25-35' f o r  b a t c h  2 [see T a b l e  1). Our 
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( r e l a t i v e  t o  p o l y s t y r e n e l .  NMR a n a l y s i s  r e v e a l e d  a d i f f e r e n c e  o f  

T a b l e  1. Micellar p r o p e r t i e s  o f  two b a t c h e s  o f  P l u r o n i c  F127 
B a t c h  1 B a t c h  2 

Temp N 6 
O C  gH20/g F127 

T p l P  N 6 
C gH20/g F127 

3 5  2 . 5  7 .5  25 6.9  7.0 
40 8 . 8  6 . 5  30 15.3 6 . 5  
45  13.3 4.9 3 5  20.7 5 . 9  

p r e v i o u s  s t u d i e s  ( A t t w o o d  e t  a1 19841 h a v e  c l e a r l y  e s t a b l i s h e d  t h a t  s u c h  c h a n g e s  
i n  m i c e l l a r  s i ze  a n d  h y d r a t i o n  a r e  r e s p o n s i b l e  f o r  t h e  g e l a t i o n  of t h i s  po loxamer .  
Onset o f  g e l a t i o n  w i t h  i n c r e a s e  of s o l u t i o n  c o n c e n t r a t i o n  a t  e l e v a t e d  t e m p e r a t u r -  
es may b e  d e t e c t e d  by a d r a m a t i c  d e c r e a s e  o f  t h e  a p p a r e n t  d i f f u s i o n  c o e f f i c i e n t  
of t h e  micellar s p e c i e s .  P h o t o n  c o r r e l a t i o n  s p e c t r o s c o p y  showed t h a t  g e l  f o r m a -  
t i o n  i n  s o l u t i o n s  of b a t c h  l commenced a t  lower s o l u t i o n  c o n c e n t r a t i o n  a n d  was  
c h a r a c t e r i s e d  by a more d r a m a t i c  i n c r e a s e  of i n t e r m i c e l l a r  i n t e r a c t i o n  t h a n  was 
n o t e d  w i t h  b a t c h  2.  

In Uimrelease r a t e s  from gels of t h e  two b a t c h e s  i m p l a n t e d  i n  r a t s  were a s s e s s e d  
by y - s c i n t i g r a p h y .  The release c h a r a c t e r i s t i c s  f r o m  c o n c e n t r a t e d  s o l u t i o n s  130%1 
Of t h e  p o l o x a m e r  c o n t a i n i n g  0.5% t e c h n e t i u n , l a b e l l e d  d i e t h y l e n e  t r i a m i n e  p e n t a  
a ce t i c  a c i d  [OTPAI were d e t e r m i n e d  by l o s s  o f  a c t i v i t y  f rom t h e  g e l  f o r m e d  a t  t h e  
i n j e c t i o n  s i t e  and  g a i n  of a c t i v i t y  i n  t h e  k i d n e y s .  
release r a t e s  w i t h  mean h a l f  l i v e s  of 31 a n d  38 rnins  f o r  b a t c h e s  1 a n d  2 
r e s p e c t i v e l y .  

O u r  s t u d i e s  h a v e  shown t h a t  w h i l s t  b a t c h  v a r i a b i l i t y  of P l u r o n i c  F127 c a n  r e s u l t  
';n a p p r e c i a b l e  d i f f e r e n c e s  of micellar p r o p e r t i e s  a n d  g e l a t i o n  c h a r a c t e r i s t i c s .  
2% trio0 release ra tes  from i m p l a n t s  of t h i s  p o l o x a m e r  a re  n o t  s i g n i f i c a n t l y  
a f f e c t e d  by t h e  m o l e c u l a r  c h a r a c t e r i s t i c s  of t h e  b a t c h .  

At twood,  0.. C o l l e t t ,  J.H. a n d  T a i t ,  C.J. ( 1 9 8 4 )  J . P h a r m . P h a r m a c . ,  36 : 52P. 

The two b a t c h e s  had s imi l a r  


