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THE ASSOCIATION AND PARTICLE SIZE DISTRIBUTION OF DRUG AND 
SURFACTANT DISCHARGED FROM A METERED-DOSE INHALATION AEROSOL 

C.A. Malton,  G.W. Hallworth & J . M .  P a d f i e l d ,  Glaxo Group Research L td . ,  Ware, UK. 

Hygroscopic d r u g  p a r t i c l e s  may i n c r e a s e  i n  s i z e  when i n h a l e d  (Gonda 1981) ,  
a l t h o u g h  t h e r e  is r e c e n t  e v i d e n c e  t h a t  s u r f a c t a n t s  p r e s e n t  i n  i n h a l a t i o n  
a e r o s o l s  may i n h i b i t  s u c h  growth (Martonen 1980) .  S i n c e  p a r t i c l e  s ize  i s  a 
major f a c t o r  gove rn ing  d r u g  d e p o s i t i o n  i n  t h e  l u n g ,  t h e  a s s o c i a t i o n  between d r u g  
and s u r f a c t a n t  is c r u c i a l  t o  t h e  r o l e  o f  t h e  l a t t e r  i n  t h e  d i s c h a r g e d  a e r o s o l .  
Ven to l in  I n h a l e r  is a s u s p e n s i o n  a e r o s o l  c o n t a i n i n g  sa lbu tamol  wi th  o l e i c  a c i d  
(10% w/w o f  d rug)  as s u r f a c t a n t .  F o r t y  metered d o s e s  o f  Ven to l in  I n h a l e r  were 
d i s c h a r g e d  i n t o  an  e i g h t - s t a g e  Andersen sample r  (Andersen 19661, which measures  
t h e  aerodynamic s i z e  d i s t r i b u t i o n  of a e r o s o l s  by cascade  impac t ion .  Samples 
from each i m p a c t o r  s tage  were a n a l y s e d  f o r  s a l b u t a m o l  a n d  o l e i c  a c i d  by 
c o l o r i m e t r y  and gas chromatography r e s p e c t i v e l y .  The r e s u l t s  are p r e s e n t e d  as  
l o g - p r o b a b i l i t y  g r a p h s  of p a r t i c l e  s i z e  ( 
i n  pm) v s .  cumula t ive  weight u n d e r s i z e .  ( F i g .  1 ) .  
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F i g u r e  1 shows t h a t  t h e  p a r t i c l e  s i ze  d i s t r i b u t i o n  of o l e i c  a c i d  i n  a p l acebo  
i n h a l e r  is log-normal and t h i s  d i s t r i b u t i o n  i s  changed by t h e  p re sence  of 
sa lbu tamol  p a r t i c l e s  i n  Ven to l in  I n h a l e r .  The largest  d i f f e r e n c e s  between t h e  
sa lbu tamol  and o l e i c  a c i d  d i s t r i b u t i o n s  occur  below lpm; see also F i g u r e  2. 
Assuming d i s t r i b u t i o n  of p r o p e l l a n t  d r o p l e t s  i n  t h e  d i s c h a r g e d  s p r a y  t o  be 
log-normal ,  and a uniform s u s p e n s i o n  e n t e r i n g  t h e  a tomiz ing  n o z z l e  o f  t h e  
i n h a l e r ,  t h e  s ize  s e p a r a t i o n  of t h e  two components i n  t h e  d i s c h a r g e d  a e r o s o l  may 
be e x p l a i n e d  by two f a c t o r s :  
( i )  The o l e i c  a c i d  is  i n  s o l u t i o n  i n  t h e  p r o p e l l a n t  mix tu re .  
(ii) C a l c u l a t i o n s  from t h e  o l e i c  a c i d  d i s t r i b u t i o n  of t h e  i n i t i a l l y  d i s c h a r g e d  
s p r a y  d r o p l e t  s i z e  d i s t r i b u t i o n  show t h a t  t h e r e  are f a r  more d i s c h a r g e d  d r o p l e t s  
t han  d r u g  p a r t i c l e s ;  t h i s  r a t i o  i n c r e i s e s  s t e e p l y  below lpm. It f o l l o w s  t h a t  
t h e  d e c r e a s i n g  t endency  for  d r o p l e t 3  t o  con',ain d rug  p a r t i c l e s  i s  enhanced as 
t h e  d r o p l e t  s ize  d e c r e a s e s .  
Above lpm t h e  weight  r a t i o  of  d r u g  t o  o l e i c  a c i d a p p r o x i m a t e s t o  t h e  t h e o r e t i c a l  
compos i t ion  o f  t h e  i n h a l e r  c o n t e n t s .  
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