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COMPARISON OF PARTITIONING AND EFFLUX IN LIPOSOMES PREPARED USING 
AEROSOLISED PHOSPHOLIPID AND A CONVENTIONAL METHOD 

S.J. Farr, I.W. Kellaway, EL Carman-Meakin" and M. Arrowsmith*, Welsh School o f  
Pharmacy, UWIST, Ca rd i f f  C F I  3XF and *Riker Laboratories, Loughborough LEI1 IEP.  

P r e v i o u s  s t u d i e s  (Farr, 1984) have demonstrated the  phenomenon o f  spontaneous 
L i posome fo rmat ion  f o l  Lowing deposit i o n  o f  aerosol  i sed phosphol i p i d  p a r t i  cles, 
generated from a s o l u t i o n  type pressur ised pack, w i t h i n  an aqueous environment. 
As p a r t  o f  a programme t o  e v a l u a t e  t h e  p o t e n t i a l  o f  such systems t o  i m p a r t  
sustained o r  con t ro l l ed  release t o  pulmonary de l i vered  drugs, t h i s  f u r t h e r  study 
aimed t o  assess i n  v i t r o  t h e  p a r t i t i o n i n g  and r e l e a s e  o f  a model compound i n  
l i posomes  s o  formed, and a l s o  t o  under take  comparison w i t h  c o n v e n t i o n a l l y  
p repared  v e s i c l e s  ( ie. by h y d r a t i o n  o f  a t h i n  L i p i d  f i l m ) .  H y d r o c o r t i s o n e  
octanoate, which p a r t i t i o n s  favourably i n t o  liposomes (Arrowsmith e t  at, 19831, 
was s e l e c t e d  as t h e  model compound t o  a s s i s t  i n  t h e  a c c u r a t e  d e t e c t i o n  o f  
en t rapment  and e f f l u x  i n  suspensions composed o f  v e r y  Low p h o s p h o l i p i d  
concentrat ion such as are formed by the  aerosol ised method. 
P r e s s u r i s e d  p a c k s  ( 1 0  m l )  we re  f o r m u l a t e d  t o  c o n t a i n  1 X w / v  egg 
phosphat idylchol ine (PC) (spiked w i t h  1.59 U C i  I 4 C  d i p a l m i t o y l  PC) and 25 p g  o f  
h y d r o c o r t i s o n e  oc tanoa te  ( sp i ked  w i t h  4.15 UCi  o f  t r i t i a t e d  e s t e r )  i n  a 
c h l o r o f l u o r h y d r o c a r b o n  b l e n d  (Arcton, I C I  Ltd, 11:12, 23:77). Each u n i t  was 
sea ted  w i t h  a 50 m e t e r i n g  v a l v e  (Neotechn ic )  and e x h i b i t e d  an i n t e r n a l  
pressure o f  536 kPa a t  25OC. Aerosol charac ter isa t ion  was conducted by f i r i n g  
40 a c t u a t i o n s  from primed, i n v e r t e d  u n i t s  i n t o  a m u l t i s t a g e  l i q u i d  i m p i n g e r  
(MLI) f o l l o w e d  by d u a l  s c i n t i l l a t i o n  c o u n t i n g  f o r  a c t i v i t y  a t  each stage. 
P a r t i t i o n i n g  o f  the  s t e r o i d  es ter  i n  Liposomes formed w i t h i n  the  receptor f l u i d  
(0.9 Xw/v  s a l i n e )  o f  s tages  3 and 4 was de te rm ined  on e q u i l i b r a t e d  (37OC) 
samples a f t e r  s e p a r a t i o n  o f  t h e  f r e e  and membrane a s s o c i a t e d  f r a c t i o n s  by 
u L t racent r i  f uga t ion. P a r t i t i o n i n g  data f o r  convent i onal L i posome systems were 
determined on suspensions formed by hydra t ing  mixed f i l m s  o f  egg PC (25 mg) and 
s t e r o i d  es te r  (0.1mg spiked w i t h  0.83 p C i  o f  the t r i t i a t e d  compound) w i t h  50 m l  
o f  no rma l  sa l i ne .  E f f l u x  f rom b o t h  systems was f o l l o w e d  by m o n i t o r i n g  
appearance o f  s t e r o i d  es te r  i n  the bu lk  phase a f t e r  a 10 f o l d  d i l u t i on .  
The r e s u l t s  i n  t a b l e  1 demonstrate t h a t  p a r t i t i o n i n g  o f  hydrocort isone octanoate 
i n  egg PC liposomes prepared by the conventional o r  aerosol method i s  s imi lar ,  
and i s  independent o f  t h e  s tage on wh ich  t h e  l iposomes were genera ted  ( ie. 
o r i g i n a t i n g  from d i f f e r e n t  s i ze  aerosol fract ions). S imi la r ly ,  f i g u r e  1 shows 
equivalent release k i n e t i c s  f o r  the d i  l u t e d  systems. 
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The r e s u l t s  suggest t h a t  liposomes produced from phosphol ip id aerosols i n  the  
MLI possess s i m i  t a r  s t r u c t u r a l  c h a r a c t e r i s t i c s  t o  c o n v e n t i o n a l l y  p repared  
Liposomes. T h i s  shou ld  a l l o w  p r o s p e c t i v e  drug  cand ida tes  i n t e n d e d  f o r  
incorpora t ion  i n t o  aerosol  generated Liposomes t o  be i n i t i a l l y  screened u s i n g  
more convent i onal met hods o f  t i  posome production. 

Arrowsmith, M. e t  a t  (1983) In t .  J. Pharm. 14: 191. 
Farr, S.J. (1984) PhD Thesis, Un ive rs i t y  o f  Wales. 




