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D E P O S I T I O N  AND CLEARANCE OF I N H A L A T I O N  AEROSOLS I N  DOGS AND R A B B I T S  
U S I N G  A GAMMA CAMERA 
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A d m i n i s t r a t i o n  of metered-dose a e r o s o l s  t o  a n i m a l s  is compl i ca t ed  by t h e  need t o  
a c t u a t e  t h e  a e r o s o l  a t  t h e  beg inn ing  of i n s p i r a t i o n  t o  o b t a i n  optimum lung  
d e p o s i t i o n  (Newman e t  a1 1 9 8 0 )  and  by t h e  p h a r m a c o l o g i c a l  e f f e c t s  o f  
a n a e s t h e t i c s  used f o r  i n t r a t r a c h e a l  a d m i n i s t r a t i o n  ( P a t r i c k  & S t e r l i n g  1977) 
needed t o  by-pass t h e  f i l t e r i n g  e f f e c t  o f  t h e  n a s a l  pas sages .  
A d m i n i s t r a t i o n  d e v i c e s  p r e v i o u s l y  d e s c r i b e d  i n  t h e  l i t e r a t u r e  ( P o y n t e r  & 
S p u r l i n g  1971; Halpern & S c h l e s i n g e r  1980) have been modif ied t o  a d m i n i s t e r  
n e b u l i s e d  and metered-dose a e r o s o l s  t o  c o n s c i o u s  r a b b i t s  and b e a g l e  dogs.  
After d o s i n g  w i t h  9gmTc- l abe l l ed  p r e p a r a t i o n s ,  t h e  animals were imaged u s i n g  a 
gamma camera f o r  t h e  a s ses smen t  o f  i n i t i a l  aerosol d e p o s i t i o n  p a t t e r n s  and 
c l e a r a n c e  rates. Aerosols f o r  a d m i n i s t r a t i o n  were g e n e r a t e d  e i t h e r  from a 
s h i e l d e d  De-Vilbiss  t y p e  n e b u l i s e r ,  o r  from metered-dose i n h a l e r s .  
E i g h t  expe r imen t s  were conducted u s i n g  t r a i n e d  r a b b i t s  and dogs  by a d m i n i s t e r i n g  
a n e b u l i s e d  s o l u t i o n  o f  s a l b u t a m o l  and sodium p e r t e c h n e t a t e  i n  aqueous e t h a n o l .  
The d i f f e r e n c e s  i n  i n i t i a l  aerosol d e p o s i t i o n  are shown i n  t h e  t a b l e  below: 

5 of t o t a l  body dose  d e p o s i t e d  
l u n g s  stomach mouth 

r a b b i t s  (n=4)  15212 522 8 25215 
dogs  (n=4)  552 9 25214 82 3 

The mass median d i a m e t e r  of t h e  d r o p l e t s  was 6.520.5~m. 
The i n c r e a s e d  l u n g  d e p o s i t i o n  i n  dogs may be e x p l a i n e d  by: 
(i) t h e  a d m i n i s t r a t i o n  d e v i c e  a c t s  as a d r y i n g  chamber, t h e r e b y  r e d u c i n g  t h e  
mean aerosol d r o p l e t  s i z e .  
(ii) t h e  d e l i v e r y  t u b i n g  i s  w i d e r ,  t h u s  r e d u c i n g  wal l  l o s s e s ,  and t h e  end o f  t h e  
t u b e  i s  shaped t o  seal  t h e  t r a c h e a ,  so r e d u c i n g  t h e  amount of aerosol d e p o s i t e d  
i n  t h e  mouth o r  swallowed. 

The F i g u r e  shows a t y p i c a l  r e s u l t  from c o r r e c t e d  103 4[c;;-;- c;; o f  nebulise9 
an experiment  conducted i n  a r a b b i t .  c o u n t s  
The r e l a t i v e  q u a n t i t i e s  and ra tes  o f  

t h a t  t h e  a c t i v i t y  c l e a r e d  from t h e  
l u n g s  and mouth w i t h i n  t h e  f irst  
hour  goes  i n t o  the  stomach, from which 

a e r a s o l  f rom, 

c l e a r a n c e  v a r y  wi th  s p e c i e s  and w i t h  lungs 
a e r o s o l  f o r m u l a t i o n .  The g raph  shows W?, stomach 

.. .... mouth 
2 

x___-Q-x i t  is  s u b s e q u e n t l y  c l e a r e d .  --e - 4 P A  
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Time a f t e r  a d m i n i s t r a t i o n  ( h  ) 

The i n i t i a l  d e p o s i t i o n  p a t t e r n s  are i n f l u e n c e d  by d i f f e r e n c e s  i n  b r e a t h i n g  r a t e  
and t i d a l  volume f o r  example,  s o  t h a t  c a r e f u l  m o n i t o r i n g  i s  r e q u i r e d .  
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