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The pulmonary deposition of  monodisperse aerosols with aerodynamic diameters 
i n  the range 2-4 u m  i n  human volunteers inhaling by ~ o u t h  frequently exceeds 
50% o f  the dose delivered (Chan & Lippmann 1980; Stahlhofen e t  a1 1980). Y e t  
very substant ia l ly  lcwer values of  pulmonary deposition were deduced from 
b ioava i l ab i l i ty  s tud ies  on human volunteers inhal ing medicinal aerosols with 
mass median aerodynamic diameters (MMAD) i n  s imi la r  s i z e  ranges a s  the  mono- 
disperse aerosols (Davies 1975). Condensation growth of  the  p a r t i c l e s  i n  
therapeutic aerosols was suggested t o  be a reason f o r  the  reduced pulmonary 
deposition (Ganda & Byron 1978). It was noticed recently t h a t  aerosol poly- 
dispers i ty  could e i t h e r  reduce (Gonda 1981a) ar increase (Conda 198lb). pulmonary 
deposition conpared t o  monodisperse aerosols. A semi-empirical model based on 
experimental and theore t i ca l  r e s u l t s  fo r  monodisperse aerosols (Gonda 1981b) 
enabled us t o  compute systematically the expected pulmonary deposition f o r  log- 
normally d i s t r ibu ted  aerosols with MMAD = 1-10 Dm and polyCispersit ies character- 
i sed  by geometric standard deviations ag = 1-3.5. The r e s u l t s  i n  f ig .  1 f o r  
t i d a l  volume 2.15 dm3 and respira tory frequency 15 min-1 indicate  t h a t  the 
pulmonary deposition o f  a highly polydisperse aerosol would, indeed, be expected 
to be much lower than the value f o r  a monodisperse aerosol i f  the  MMAD w e r e  
designed t o  be a t  the optimum s i z e  around 3 urn. The opposite e f f e c t  is seen 
a t  MMAD > 5 um. analogous calculation^ fo r  the tracheo-bronchial compartment 

show t h a t  whereas there  is  an 
alrrost 10-fold var ia t ion i n  the 
deposition f ract ion i n  the  s i z e  
range 1-10pn f o r  ~onodisperse  
aerosols,  t h i s  is  reduced t o  
l e s s  than 4-fold var ia t ion fo r  

og = 1 .o - 
2 . 0 .  . ug = 2. The f ract ional  deposi- 
3.5 --- t ion becomes almost independent 

of  MMAD when the  polydispersity 
reaches ug = 3.5 Thus, the 
deposition of  highly polydisperse 
aerosols is  l i k e l y  t o  be l e s s  
sensi t ive  t o  changes i n  WiAD 

s resul t ing from manufacture, . storage o r  qeneration but  it 
cannot be expectec? t o  achieve the 
maximum pulmonary and t r a c h e b  

:O bronchial deposition values 
obtained w i t h  monodisperse 

MMAD (vm) ae roso 1s. 
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