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The w e t t i n g  o f  a powdered material by water i s  fundamental  i n  many processes  in 
pharmacy. The c l a s s i c a l  measure of  w e t t a b i l i t y  is t h e  c o s i n e  of t h e  c o n t a c t  
a n g l e ,  '3, which,  f o r  s o l i d  s u r f a c e s ,  can  be  measured g e o m e t r i c a l l y .  T h i s  
approach is o b v i o u s l y  n o t  p o s s i b l e  w i t h  f i n e  p a r t i c l e s  u n l e s s  t hey  are  
agglomerated e . g .  by compact ion (Kossen & Heertjes, 1965) .  However, t h e  surface 
formed may have p r o p e r t i e s  d i f f e r e n t  from t h o s e  p o s s e s s e d  by a s i n g l e  c r y s t a l  of 
t h e  m a t e r i a l .  involve 
measurement e i t h e r  o f  t h e  r a t e  o f  p e n e t r a t i o n  o f  a f l u i d  i n t o  a bed of  t h e  
powder (S tudebake r  & Snow, 1955)  o r  of  t h e  p r e s s u r e  r e q u i r e d  t o  p r e v e n t  e n t r y  
f l u i d  i n t o  t h e  powder bed ( B a r t e l l  & O s t e r h o f ,  1927) .  I f  water w i l l  no t  
p e n e t r a t e  t h e  bed,  n e i t h e r  o f  t h e s e  methods is  a p p l i c a b l e .  The p r e s e n t  work 
d e s c r i b e s  an  a d a p t a t i o n  o f  t h i s  t y p e  o f  t e c h n i q u e ,  i n  which t h e  p e n e t r a t i o n  rates 
of mix tu res  o f  water and a m i s c i b l e  l i q u i d ,  c a p a b l e  o f  w e t t i n g  t h e  powder,  
are measured. The d e r i v e d  v a l u e s  f o r  t h e  c o n t a c t  a n g l e s  are t h e n  e x t r a p o l a t e d  
t o  z e r o  c o n c e n t r a t i o n  o f  t h e  w e t t i n g  l i q u i d .  

T o  tes t  t h e  p r i n c i p l e ,  i n i t i a l  expe r imen t s  w e r e  unde r t aken  w i t h  powder beds of 
lactose which cou ld  be  w e t t e d  by b o t h  s o l v e n t  ( e t h a n o l )  and w a t e r .  Con tac t  
a n g l e s  fo r  water and w a t e r / e t h a n o l  mix tu res  w e r e  d e r i v e d  from t h e  ra tes  of 
p e n e t r a t i o n  r e l a t i v e  t o  p e r f e c t l y  w e t t i n g  s o l v e n t s  ( e . g .  hexane ,  t o l u e n e ) .  The 
v a l u e s  o f  cos  8 ( 0 , 8 1 0 )  o b t a i n e d  by e x t r a p o l a t i o n  t o  z e r o  e t h a n o l  c o n c e n t r a t i o n  
are t h e  same o r d e r  o f  m a p i t u d e  as t h e  e x p e r i m e n t a l l y  de t e rmined  v a l u e  (0.840)  
and as t h e  l i t e r a t u r e  v a l u e  (0 .866)  (Lerk & o t h e r s ,  1 9 7 6 ) .  

T h i s  t e c h n i q u e  w a s  t h e n  a p p l i e d  t o  a hydrophobic  powder,  g r i s e o f u l v i n ,  i n t o  a 
bed o f  which,  wa te r  a l o n e  w i l l  n o t  spon taneo i i s ly  p e n e t r a t e .  The e x t r a p o l a t e d  
v a l u e  o f  cos  8 was dependen t  on t h e  p a r t i c l e  s i z e ,  b e i n g  - 0 . 2 0 5  f o r  p a r t i c l e s  
o f  a v o l u m e t r i c  mean d i a m e t e r  d = 8 . 3 5  urn and -0 .167  f o r  d = 5 7 . 7  pm.  
N e i t h e r  o f  t h e s e  v a l u e s  a g r e e  wY?h t h a t  o f  0 . 5 4 5  de te rmined  by g e o m e t r i c  
o b s e r v a t i o n s  o f  d r o p s  on  compacted g r i s e o f u l v i n  s u r f a c e s  ( Z o g r a f i  & Tam, 1976) .  
T h i s  d i sag reemen t  c o u l d  a r i se  from t h e  inadequacy o f  t h e  Washburn (1921) 
e q u a t i v n  on which p e n e t r a t i o n  methods are based ,  y e t  t h e  n e g a t i v e  v a l u e  
de t e rmined  by s o l v e n t / w a t e r  p e n e t r a t i o n  i s  more i n  keep ing  w i t h  t h e  obse rved  
hydrophobic  p r o p e r t i e s  o f  powdered g r i s e o f u l v i n .  

E s t a b l i s h e d  methods i n  which t h e  powder f o r m  is r e t a i n e d ,  
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