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The a b i l i t y  of mucus g l y c o p r o t e i n  (GP) s o l s  and g e l s  t o  r e t a r d  t h e  
drug molecules  h a s  been demonstrated p r e v i o u s l y  ( M a r r i o t t  e t  a 1  1984) us ing  a 
c a p i l l a r y  thod and r a d i o i s o t o p i c a l l y  l a b e l l e d  d i f f u s a n t s  such as t r i t i a t e d  
water  and "C b e n z y l p e n i c i l l i n  . 
markedly reduces d i f f u s i o n  of small molecules  and may be r e s p o n s i b l e  f o r  poor 
t rea tment  of pseudomonal (PA) lung  i n f e c t i o n s ,  p a r t i c u l a r l y  where embedded 
microcolonies  are p r e s e n t  (Lam e t  a 1  1980). 
used t o  compare a range of a n t i b i o t i c  molecules which might be used t o  t r e a t  
such i n f e c t i o n s  because of the  l a c k  of a v a i l a b i l i t y  of l a b e l l e d  compounds. A 
method h a s  t h e r e f o r e  been developed t o  enable  measurement of d i f f u s i o n  
c o e f f i c i e n t  (D) of u n l a b e l l e d  d i f f u s a n t s  through mucus GP g e l s .  
An u l t r a s o n i c  d i f f e r e n t i a l  method f o r  non-invasively monitor ing t h e  change of 
c o n c e n t r a t i o n  g r a d i e n t  of d i f f u s a n t s  between two p l a n e s  i n  t h e  g e l  was used. 
This  change i n  c o n c e n t r a t i o n  g r a d i e n t  was monitored wi th  r e s p e c t  t o  time, and 
allowed d e t e r m i n a t i o n  of d i f f u s i o n  c o e f f i c i e n t s  wi thout  e f f e c t s  due t o  
i n t e r f a c i a l  b a r r i e r s .  The method used i s  a development of t h a t  d e s c r i b e d  by 
Dela and Rassing (1978) and t h e  g e l  c o n s i s t e d  of 10% w/w p u r i f i e d  p o r c i n e  
g a s t r i c  mucus ( M a r r i o t t  e t  a1 1981) maintained a t  25'C: a l l  compounds were 
s t a b l e  under t h e s e  condi t ions .  D i f f u s a n t  s o l u t i o n s  (5% w/v a n t i b i o t i c  i n  pH 7.4 
phosphate b u f f e r  c o n t a i n i n g  phenylmethylsulphonyl f l u o r i d e )  were passed a c r o s s  a 
f a c e  of t h e  g e l  and sound v e l o c i t y  which i s  r e l a t e d  t o  d i f f u s a n t  c o n c e n t r a t i o n  
was measured by a "s ing around" technique  i n  two p l a n e s  w i t h i n  t h e  gel.  The 

d i f f u s i o n  of 

It was shown t h a t  t h e  GP s o l  t o  g e l  t r a n s i t i o n  

However, t h e  technique  could not  be 

- 
time t '  taken  f o r  maximum c o n c e n t r a t  
d i f f u s i o n  c o e f f i c i e n t s .  

D i  f f u s  an t t 

Water (Cont ro l )  3 
Cefotaxime 4 

on d i f f e r e n c k  was used t o  c a l c h a t e  

( h r s )  -6 2 -1 x 10 cm s 

752 4.37 
3.64 502 

17 Cefsulodin  5.002 3 
Ce f t a z i d i m e  4.787 3 
Gentamycin 6.503 2 
C a r b e n i c i l l i n  2.953 5 
M e z l o c i l l i n  3.386 4 
B e n z y l p e n i c i l l i n  4.846 3 

The r e s u l t s  conf i rm t h a t ,  l i k e  w a t e r ,  a n t i b i o t i c  d 

L I  

42 
52 
54 
84 
38 

f f u s i o n  i s  s e v e r e l y  impaired 
w i t h i n  a mucus g e l  s i n c e  t h e  s e l f  d i f f u s i o n  c o e f f i c i e n t  of water has  been shown 
t o  be 24.4 x An impor tan t  o b s e r v a t i o n  i s  t h e  h i g h  d i f f u s i o n  
c o e f f i c i e n t  of c a r b e n i c i l l i n ,  which may well account  f o r  i t s  known e f f i c a c y  i n  
PA i n f e c t i o n s ,  and t h e  lower v a l u e  f o r  gentamycin. However, t h e  cephalospor ins ,  
w h i l s t  c l i n i c a l l y  e f f e c t i v e ,  show no advantages i n  terms of d i f f u s i o n  through 
t h e  mucus t o  t h e  s i t e  of a c t i o n .  I n  c o n t r a s t ,  t h e  p e n i c i l l i n s  d i f f u s e  a t  
similar r a t e s  t o  w a t e r ,  implying t h a t  d i f f u s i o n  i s  n o t  c o n t r o l l e d  by molecular  
s i z e ,  shape o r  charge f o r  t h i s  c l a s s  of a n t i b i o t i c s  a l though t h e s e  f a c t o r s  may 
be of importance i n  t h e  c a s e  of cephalospor ins .  
cons ider  t h e  d i f f u s i o n  c h a r a c t e r i s t i c s  of a n t i b i o t i c  molecules p a r t i c u l a r l y  i f  
i t  i s  in tended  t o  d e l i v e r  them d i r e c t l y  i n t o  t h e  airway. 
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