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CASCADE IMPACTION:  THE PERFORMANCE OF D IFFERENT COLLECTION SURFACES 

C .  V.  Groom and I .  Gonda, Depar tment  of Pharmacy, U n i v e r s i t y  of 
Aston i n  Birmingham, Gos ta  Green, Eirmingham 84 7ET, U . K .  

I t  has  been known f o r  some t i m e  [Mercer  E S t a f f o r d ,  19691 t h a t  rebound of a e r o s o l  
p a r t i c l e s  f rom c o l l e c t i o n  s u r f a c e s  i n  c a s c a d e  i m p a c t o r s  can  be  a s e r i o u s  
drawback  i n  u s i n g  t h e s e  d e v i c e s  f o r  d e t e r m i n a t i o n  o f  ae rodynamic  p a r t i c l e  s i z e  
d i s t r i b u t i o n s  o f  i n h a l a t i o n  a e r o s o l s .  La rge  errors may r e s u l t  f rom a p p r o x i m a t i n g  
t h e  c o l l e c t i o n  e f f i c i e n c i e s  by s t e p  f u n c t i o n s  whereby each  s t a g e  i s  assumed t o  
r e t a i n  a l l  p a r t i c l e s  above  i t s  ’ c u t - o f f ’  s i z e  a s  s p e c i f i e d  by m a n u f a c t u r e r s .  We 
have t h e r e f o r e  d e c i d e d  t o  e s t a b l i s h  e x p e r i m e n t a l l y  t h e  c o l l e c t i o n  e f f i c i e n c i e s  
f o r  c a s c a d e  i m p a c t o r s  used  i n  o u r  s t u d i e s .  

Monodisperse  p a r t i c u l a t e  a e r o s o l s  o f  d i sod ium f l u o r e s c e i n  ( u r a n i n e )  were p r e p a r e d  
f r o m  m e t h a n o l i c  s o l u t i o n s  u s i n g  a v i b r a t i n g  o r i f i c e  g e n e r a t o r  (Eierglund E L i u ,  
19731. A f t e r  e v a p o r a t i o n  o f  t h e  s o l v e n t ,  t h e  e l e c t r o s t a t i c  c h a r g e  was removed 
w i t h  a a e r o s o l  n e u t r a l i z e r  (TSI 3 0 5 4 ) .  The s i z e  and s o l i d  n a t u r e  o f  u r a n i n e  
p a r t i c l e s  were  examined m i c r o s c o p i c a l l y .  T h e  c o l l e c t i o n  e f f i c i e n c i e s  were 
d e t e r m i n e d  by compar ison  of t h e  amount o f  u r a n i n e  r e c o v e r e d  f rom t h e  c o l l e c t i o n  
s u r f a c e  and a g l a s s  f i b r e  f i l t e r  downst ream o f  t h e  i m p a c t o r  s t a g e .  T y p i c a l  
r e s u l t s  a r e  shown i n  t h e  f i g u r e  t o g e t h e r  w i t h  t h e  m a n u f a c t u r e r ’ s  c a l i b r a t i o n  
c u r v e .  
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The e x p e r i m e n t a l  c o l l e c t i o n  e f f i c i e n c i e s  d i d  n o t  r e a c h  100% f o r  any  o f  t h e  
s u r f a c e s  examined. T h e  most i d e a l  s u r f a c e  a p p e a r s  t o  be  t h e  g l a s s  s l i d e  c o a t e d  
w i t h  s i l i c o n e  f l u i d  [Cow Corn ing  200/600001. 

I t  i s  conc luded  t h a t :  ( i l  u n l e s s  a s u i t a b l e  c o a t i n g  i s  a p p l i e d  t o  t h e  c o l l e c t i o n  
s u r f a c e s ,  t h e  rebound o f  l a r g e  p a r t i c l e s  o n t o  lower  s t a g e s  o f  c a s c a d e  i m p a c t o r s  
w i l l  l e a d  t o  e r r o n e o u s  e s t i m a t e s  o f  a e r o s o l  s i z e  d i s t r i b u t i o n ,  [ i i l  i n  view o f  
t h e  d e v i a t i o n s  f rom t h e  i d e a l  s t e p - f u n c t i o n  b e h a v i o u r  o f  even  t h e  ‘ b e s t ’  s u r f a c e s ,  
t h e  c a l i b r a t i o n  c u r v e s  s u p p l i e d  by m a n u f a c t u r e r s  s h o u l d  b e  used  w i t h  c a u t i o n .  

T h i s  s t u d y  was s u p p o r t e d  by an  SRC CASE s t u d e n t s h i p  i n  c o l l a b o r a t i o n  w i t h  I C I  
P h a r m a c e u t i c a l s  D i v i s i o n .  
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