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ASSESSMENT OF THE WETTABILITY OF PHARMACEUTICAL POWDERS USING 
COMPRESSED DISCS 
G. Buckton and  J.M. Newton, Depar tment  o f  Pharmacy, C h e l s e a  Co l l ege ,  Manresa 
~ d ,  London SW3 6LX and School of Pharmacy, Brunswick Square, London W C l  WC. 

The wet t ing  of pharmaceutical powders is an important process i n  formulation and 
d isso lu t ion  of dosage forms. A method of assess ing  t h e  con tac t  angle ( 8 )  of a 
powder by p r e p a r a t i o n  o f  a compressed disc  and  measu r ing  t h e  maximum h e i g h t  
attained by a drop of l i qu id ,  w a s  proposed by H e e r t j e s  and Kossen (1967). F e l l  
and  E f e n t a k i s  (1979) observed t h a t  direct measurement  o f  t h e  c o n t a c t  a n g l e  
formed by t h e  l i q u i d  on t h e  compact produced comparable r e s u l t s  t o  t h e  drop 
he ight  method. 
I n  a study of the w e t t a b i l i t y  of amylobarbitone, 5 an diameter compacts were 
prepared, as described by Heertjes and  Kossen (1967) ,  i n  s t a i n l e s s  steel dies  
using a highly polished plnch mounted i n  a hydraul ic  press (Cartec M2501). me 
nomina l ly  f l a t  powder s u r f a c e s  produced stood j u s t  p roud  o f  t h e  die. A 
saturated so lu t ion  of amylobarbitone i n  t r i p l e  distilled water from an a l l  glass 
apparatus, was  added i n  10  pl drops using an  Agla syringe. The drops were added 
to  t h r e e  d i f f e r e n t  p o s i t i o n s  on t h e  powder s u r f a c e  of e a c h  o f  t h r e e  r e p l i c a t e  
beds, which had been s a t u r a t e d  p r e v i o u s l y  t o  p r e v e n t  p e n e t r a t i o n .  To e n s u r e  
consistency, t h e  drops w e r e  photographed immediately a f t e r  being introduced to  
t h e  surface,  this prevented t h e  v a r i a t i o n  of 8 wi th  t i m e  reported by Stanun et a1 
(1984) and others.  The con tac t  angles were m e a s u r e d  from t h e  photographs by t h e  
method described by Neumann and  Good (1979) and  a mean v a l u e  c a l c u l a t e d .  
Standard devia t ions  ranged from 6.0 to 15.7. The procedure was  repeated on beds 
prepared w i t h  compress ion  forces r a n g i n g  f rom 2.5 x l o 5  KN m-2 t o  51.0 x lo5  
KN r2. The contac t  angles  obta ined  are shown i n  f i g u r e  1. 
From t h e  results it can be concluded that t h e  value of 8 obta ined  from measure- 
ments on compressed discs w i l l  vary w i t h  compaction force. There is a l i m i t i n g  
minimum v a l u e  o f  8 beyond which  f u r t h e r  compress ion  p roduces  no f u r t h e r  
r educ t ion .  T h i s  is due to a p l a s t i c  d e f o r m a t i o n  p roduc ing  a ' sk in '  on t h e  

s u r f a c e  o f  t h e  compact. Values  
of 8 obtained from l o w  compress ion  
f o r c e s  seem to  be a f f e c t e d  by t h e  
loose powder  on t h e  surface,  as t h i s  
powder is i n c o r p o r a t e d  i n t o  t h e  
c o m p a c t  a p l a t e a u  i s  r e a c h e d ,  
h o w e v e r  t h i s  is  s i g n i f i c a n t l y  
d i f f e r e n t  to t h e  f i n a l  minimum value 

90 of 8 w h i c h  is  o b t a i n e d  d u e  t o  a 
change i n  s u r f a c e  ene rgy  a f t e r  a 
critical compression fo rce  has been 
appl ied  . 

\ It can  be conc luded  t h a t  v a l u e s  
of 8 obtained from heavily compres- 
sed discs of powder, as used  by 
previous workers, are a m e a s u r e  of a 
d i f f e r e n t  su r f ace  energy to t h a t  of 

-2 t h e  o r i g i n a l  p o w d e r ,  and t h u s  f o r  
many a p p l i c a t i o n s  a re  n o t  a n  

Fig 1. 8 as a f u n c t i o n  o f  
compression force 
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