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~10 LABELLED LIPOSOMES WITHIN INFLAMMATORY TISSUE 
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I S c i n t i g r a p h i c  imaging o f  a c t i v e l y  i n f l a m e d  rheumatoid a r t h r i t i c  (RA) j o i n t s  
has b e e n  r e p o r t e d  f o l l o w i n g  t h e  i n t r a v e n o u s  ( i . v . )  a d m i n i s t r a t i o n  o f  
ggmTechnetium r a d i o l a b e l l e d  lOOnm c h o l e s t e r o l - p o o r  l iposomes, ( W i l l i a m s  1987; 
o l s u l l  i van 1988). However HPLC a n a l y s i s  o f  t h e  s t a b i  1 i t y  o f  these c h o l e s t e r o l  - 
poor l iposomes has shown them t o  be r e l a t i v e l y  u n s t a b l e  b o t h  i n  v i t r o  and i n  
viva, Love (1990). 
Due t o  t h e i  r i n s t a b i  1 i t y  t h e  accumul a t  i o n  of i n t a c t  c h o l e s t e r o l  -poor 1 i posomes 
a t  i n f l a m e d  t i s s u e  s i t e s  c a n n o t  be assumed, mak ing  t h e  i n t e r p r e t a t i o n  o f  
s c i n t i g r a p h i c  images d i f f i c u l t .  By i n c o r p o r a t i n g  c h o l e s t e r o l  i n t o  t h e  l iposome 
s t r u c t u r e ,  a v e s i c l e  was formed which was shown by HPLC t o  be r e s i s t a n t  t o  
degradat ion by serum components, Love (1990). These serum s t a b l e  v e s i c l e s  have 
been termed " c h o l e s t e r o l  - r i c h "  1 iposomes, and subsequent gamma s c i n t i g r a p h i c  
s tud ies  have u t i l i s e d  these v e s i c l e s .  At tempts have been made t o  repeat t h e  
s c i n t i g r a p h i c  observa t ions  o b t a i n e d  w i t h  t h e  RA p a t i e n t s  i n  t h e  a d j u v a n t -  
i n d u c e d  a r t h r i t i s  r a t  model and t o  d e m o n s t r a t e  t h a t  9 9 m T c - r a d i o l a b e l l e d  
c h o l e s t e r o l - r i c h  l iposomes accumulate w i t h i n  t h e  i n f l a m e d  paw t i s s u e .  
C h o l e s t e r o l - r i c h  l i p o s o m e s ,  120nm, were i n j e c t e d  i . v .  i n t o  normal  and 
a d j u v a n t - a r t h r i t i c  r a t s  (n=6). S c i n t i g r a p h s  were take0 o f  t h e  h i n d  paws u s i n g  
a GEC Maxicamera 400A w i t h  a p i n - h o l e  c o l l i m a t o r  a t  t i m e  i n t e r v a l s  o f  50, 135 
and 1300 minutes.  
Ana lys is  of t h e  s c i n t i g r a p h i c  da ta  ob ta ined i s  shown i n  Table 1. A t  each t i m e  
p o i n t  t h e r e  was s i g n i f i c a n t l y  g r e a t e r  a c t i v i t y ,  (normal i s e d  w i t h  r e s p e c t  t o  
t ime and u n i t  area),  l o c a t e d  w i t h i n  t h e  a r t h r i t i c  paws compared t o  t h e  normal 
paws, (ANOVA, p<O.OOl). There was no s i g n i f i c a n t  d i f f e r e n c e ,  (ANOVA, p>0.25), 
between t h e  amount o f  a c t i v i t y  assoc ia ted  w i t h  t h e  i n f l a m e d  paws as a f u n c t i o n  
of t i m e .  However t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  between t h e  amount o f  
r a d i o a c t i v i t y  assoc iated w i t h  normal paws a t  t h e  t h r e e  t i m e  p o i n t s ,  (ANOVA, 
P<O.OOl). 

Table 1. Liposome a c t i v i t y  assoc ia ted  w i t h  normal and a r t h r i t i c  
r a t  h i n d  paws w i t h  t ime,  (expressed as counts/s/100 elements). 

50mi n 135min 1300mi n 

Normal 1.5kO. 7 0.9kO.2 0 

A r t h r i t i c  5.521.3 6.1k1.3 4.2k2.4 

The s c i n t i g r a p h s  ob ta ined demonstrated t h e  a b i l i t y  o f  t h e  99mTc-cholesterol-  
r i c h  l iposomes t o  accumulate w i t h i n  t h e  i n f l a m e d  paws e n a b l i n g  t h e  imaging of  
t h e  in f lammatory t i s s u e  a t  1300 minutes,  by which t i m e  >99.3% o f  t h e  i n j e c t e d  
l iposome dose had been removed f rom t h e  c i r c u l a t i o n .  A t  t h e  same t i m e  p o i n t  no 
l iposomal  a c t i v i t y  was assoc ia ted  w i t h  t h e  normal r a t  paw t i s s u e .  
These d a t a  suppor t  t h e  v iew t h a t  i .v. admi n i  s t e r e d  c h o l  e s t e r o l  - r i c h  120nm 
l i p o s o m e s  a r e  a b l e  t o  e x t r a v a s a t e  i n t a c t  f rom t h e  c i r c u l a t i o n  t o  areas of 
inf lammation. We t h e r e f o r e  envisage t h e  p o t e n t i a l  a p p l i c a t i o n  o f  l iposomes f o r  
drug t a r g e t i n g  t o  o r  imaging o f  in f lammatory  s i t e s .  
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