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P a r t i c l e s  o f  i n h a l a t i o n  a e r o s o l s  a t t e m p t  t o  a t t a i n  thermodynamic e q u i l i b r i u m  by 
exchange  o f  w a t e r  and h e a t  w i t h  t h e  e n v i r o n n e n t  i n  t h e  r e s p i r a t o r y  t r a c t .  
N e g l e c t i n g  s u r f a c e  e f f e c t s ,  t h e  d r u g  c o n c e n t r a t i o n  i n  t h e  e q u i l i b r a t e d  d r o p l e t  
w i l l  be i s o o s m o t i c  w i t h  i s o t o n i c  s a l i n e  a t  37OC. 

Drug 

The i s o o s m o t i c  d r u g  c o n c e n t r a t i o n s  were found  by vapour  p r e s s u r e  osmometry 
[H .  Knauer Osmometer).  Densit ies o f  d r y  powders o f  t h e  d r u g s  were found  by a i r  
compar ison  pycnometry [Beckman, model 9301. T h e  r a t i o  of g e o m e t r i c  d i a m e t e r s  o f  
t h e  e q u i l i b r a t e d  d r o p l e t ,  De, and t h e  o r i g i n a l  d r y  p a r t i c l e ,  0 ,  and  t h e  
c o r r e s p o n d i n g  r a t i o  f o r  ae rodynamic  d i a m e t e r s  D z e / D a e  were c a l c u l a t e d  by 
p r e v i o u s l y  p u b l i s h e d  methods  [Groom and o t h e r s  19801. The resu l t s  a r e  shown i n  
t h e  t a b l e  be low:  
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1) a t  37OC 

S i n c e  t h e  aerodynamic  d i a m e t e r  i s  a p r imary  d e t e r m i n a n t  o f  t h e  s i t e  and e x t e n t  of 
a e r o s o l  d e p o s i t i o n ,  t h e  l a s t  column i n  t h e  t a b l e  s u g g e s t s  t h a t  c o n d e n s a t i o n  
growth  may have a l a r g e  e f f e c t  on t h e  b e h a v i o u r  o f  i n h a l a t i o n  a e r o s o l s  c o n t a i n i n g  
t h e  t e s t e d  d r u g s .  
f rom t h o s e  c a l c u l a t e d  assuming i d e a l  s o l u t i o n  b e h a v i o u r  ( F e r r o n  19771. 

21 sample  t o o  s m a l l  f o r  g r e a t e r  a c c u r a c y  31 v a l i d  f o r  D 8 De>0.3um 

T h e  v a l u e s  f o r  D e / D  and D ~ , / D a e  a r e  s u b s t a n t i a l l y  d i f f e r e n t  

Vapour pressure osmornetry a l s o  r e v e a l e d  t h a t  w a t e r  a c t ' v i t i e s  of aqueous  s o l u t i o n s  
o f  sodium c romoglyca te  r e a c h  a p l a t e a u  a t  0.13 mol kg-* ( 2 5 O C 1  and  0 . 2 3  mol k g - l  
137°C),  i n  ag reemen t  w i t h  t h e  phase  d i ag ram p u b l i s h e d  by Cox and  o t h e r s  ( 1 9 7 1 1 .  
F u r t h e r m o r e ,  a t  25OC t h e  w a t e r  a c t i v i t y  a t  t h e  p l a t e a u  i s  h i g h e r  t h a n  t h e  v a l u e  
f o r  i s o t o n i c  s a l i n e ,  whereas  t h e  c o n v e r s e  i s  t r u e  a t  37OC. I t  i s  t h e r e f o r e  
recommended t h a t  s i m i l a r  measurements  f o r  o t h e r  d r u g s  s h o u l d  b e  made a t  
p h y s i o l o g i c a l  t e m p e r a t u r e s .  
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