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Abstract - The solution properties of some compounds of pharmaceutical 
interest are described. Attention is drawn to the dependence of solubility 
on chain-length. The prediction of solubility from group contribution 
parameters is introduced. 
relevance for pharmaceuticals described. 

Transfer thermodynamics are outlined and their 

S o l u t i o n s  o f  drugs can a lmost  never be regarded as i d e a l .  
f r e q u e n t l y  i n v o l v e  mixed and heterogeneous s o l v e n t  systems (emulsions, m i c e l l e s ,  1 iposomes, 
t i s s u e / b a c t e r i a l  c e l l  systems, e t c . ) .  Thus d i scuss ions  o f  s o l u t i o n  theo ry  as p r e s e n t l y  
understood, i n  t h e  c o n t e x t  o f  pharmaceut ical  sciences i s  l i k e l y  t o  be o f  l i m i t e d  p r a c t i c a l  
use and t h i s  v iew i s  endorsed by survey o f  t h e  l i t e r a t u r e .  
d i s r e g a r d  o f  s o l u t i o n  theo ry  i s  a p p r o p r i a t e  o r ,  indeed, t h a t  "no good w i l l  come o f  i t". 

Problems abound i n  t h e  s tudy  o f  s o l u t i o n s  o f  drugs - n o t  o n l y  mixed so l ven ts  and 
heterogeneous s o l v e n t  systems bu t ,  i n  p r a c t i c e ,  a l s o  problems assoc ia ted  w i t h  i o n i s a t i o n ,  
presence o f  o t h e r  so lu tes  ( f o r m u l a t i o n  components e t c )  , aggregat ion  phenomena, and i n  v i v o  
t h e  problems assoc ia ted  w i t h  metabolism, t r a n s p o r t ,  e t c .  a r e  p resent .  

Moreover i t  i s  p o s s i b l e  t h a t  i t  i s  n o t  t h e  s imp le  p r o p e r t y  o f  s o l u b i l i t y  t h a t  i s  impor tan t  
b u t  perhaps t h e  r e l a t e d  p r o p e r t i e s  o f  rate o f  s o l u t i o n  and, f o r  s o l i d  drugs, w e t t a b i l i t y .  

There have, o f  course, been many a t tempt  o f  r e d i c t  s o l u b i l i t y  - commencing n o t a b l y  w i t h  t h e  
H i  ldebrand s o l u b i  1 i ty parameter (see Barton:= 

S o l u b i l i s a t i o n  i n  mixed so l ven ts  has become impor tan t  s i n c e  d i s s o l u t i o n  t e s t i n g  has become 
mandatory i n  most pharmcopoeias. 
consequence o f  t h e  poor aqueous s o l u b i l i t y  o f  many drugs. 
se r ious  e f f o r t  made t o  understand t h e  p r e d i c t  s o l u b i l i t y  i n  such s o l v e n t  systems. 
s t u d i e s  o f  T a f t ,  Kamlet and Abraham do n o t  r e q u i r e  any o t h e r  than t h e  pa ramet r i c  va lues  o f  
t h e  c o r r e l a t i o n  equa t ion  i n  t h e  se lec ted  s o l v e n t  system t o  a l l o w  p r e d i c t i o n  o f  s o l u b i l i t y .  
Gould (1984) has a l s o  at tempted some semi - theo re t i ca l  a n a l y s i s .  

S o l u b i l i t y  parameters may be used t o  es t ima te  t h e  c o - s o l u b i l i t y  o f  m a t e r i a l  through s imp le  
comparison o f  t h e i r  6 va lues  e.g. methylparabenab = 11.98 i s  q u i t e  s o l u b l e  i n  bu ty lene  
g l y c o l ,  6= 13.70 and i n  hexy l  alcoho1,b = 10.50 b u t  i s  p o o r l y  s o l u b l e  i n  g l y c e r i n ,  6 = 16.26 
and i n  b u t y l  s t e r a t e  6 7.68. 
some in te rmed ia te  s t a t u s  between two r e l a t i v e l y  immisc ib le  m a t e r i a l s .  

F u r t h e r  a p p l i c a t i o n s  o f  these concepts a l l ows  c a l c u l a t i o n  o f  t h e  ideal mole f r a c t i o n  
s o l u b i l i t y  o f  a c r y s t a l  X as (H i ldebrand and Sco t t ,  1962):  

Moreover t h e  s o l u t i o n s  o f  i n t e r e s t  

T h i s  i s  n o t  t o  i m p l y  t h a t  

The need f o r  mixed s o l v e n t  systems i s  o f  course a 
There has t h e r e f o r e  been a 

The 

C o - s o l u b i l i s e r s  can be i d e n t i f i e d  by t h e i r  occupancy o f  

r 1 

where %usH i s  t h e  en tha lpy  o f  f u s i o n  o f  t h e  s o l i d ;  R t h e  gas cons tan t ;  T, and T a r e  t h e  
abso lu te  m e l t i n g  p o i n t  and T t h e  temperature o f  i n t e r e s t ;  ACp t h e  d i f f e r e n c e  i n  hea t  
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