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Nonionic sur fac tants  can prov ide an a t t r a c t i v e  way o f  present ing otherwise 
inso lub le  drugs i n  aqueous so lu t i on .  An increase i n  so lub i  1 i s i n g  capac i ty  w i t h  
an increase i n  mice1 l a r  s i z e  was observed f o r  i o n i c  sur fac tants  (e.g. Klevens 1950) 
but  no t  w i t h  nonionic sur fac tants  whose hydrocarbon chains are  l a rge r  than tha t  
present i n  cetanacrogol . (e-g.  Arnarson and Elworthy 1981). A knowledge o f  the 
s i t e  o f  s o l u b i l i s a t i o n  w i t h i n  the m i c e l l e  i s  usefu l  i n  understanding the fac to rs  
governing the s o l u b i l i s i n g  capac i ty  o f  the sur fac tant .  One o f  the poss ib le  
methods o f  studying t h i s  i s  t o  measure the s o l u b i l i t i e s  o f  drugs i n  water, n-hexa- 
decane and dimethaxytetra-ethy lene g l y c o l  (DMTG) . DMTG was chosen t o  represent 
the l oca l  envi  rorment o f  dehydrated pol  yoxyethylene (PEG). 

S o l u b i l i t i e s  were determined, a t  250C, by shaking excess drug and solvent  i n  sealed 
anpoules f o r  2 days, fo l lowed by c l a r i f i c a t i o n  by cen t r i f uga t i on ,  d i l u t i o n  and 
measurement o f  the UV absorbance, a t  X max, o f  the sanples. E x t i n c t i o n  c o e f f i c -  
i en t s  ( ~ 1 %  ) were obtained by measuring the  absorbance, against  an appropr ia te  
blank, of1?!61utions o f  known concent ra t ion  o f  the so lub i  l i s a t e  i n  the d i l u t i o n  
medium (absolute a l coho l ) .  

Table: S o l u b i l i t i e s  o f  t e s t  canpounds i n  var ious solvents a t  250C. 
s o l u b i l i t y  g/100g s o l u t i o n  

Solubi l i s a t e  log  pa water n-hexadecane DMTG- 

Azobenzene 3.82 4.7 x 10-4 12.3 33.5 
Phenylbutazone 3.25 3.4 x 10-3 3.4 x 10-1 16.7 
Cort isone aceta te  2.37 2.8 x 10-3 3.5 x 10-4 2.0 
Tol butanide 2.34 1.1 x 10-2 2.2 x 10'3 18.1 
Menaphthone 2.20 1.6 x 1 0 ' ~  1.5 10.3 
Gr i seo fu l v i n  2,18 9.7 x 1 0 ' ~  3.9 x 10-4 2.2 
Betamethasone 1.99 7.6 x 10-3 2.0 x 10-4 9.7 x 10-I 

a P - p a r t i t i o n  c o e f f i c i e n t  n-octanol/water (Arnarson and Elworthy 1980). 

Apart f ran azobenzene, menaphthone, and pheny l butazone, the drugs have a lower 
s o l u b i l i t y  i n  n-hexadecane than i n  water. I n  every case s o l u b i l i t y  i s  h ighest  i n  
DMTG. The d i f f e rences  i n  s o l u b i l i t y  r e f l e c t ,  i n  general, the d i f f e rences  i n  d i -  
e l e c t r i c  constants (o r  p o l a r i t y )  o f  the solvents and the so lub i l i sa tes .  

Calculat ions show t h a t  i n  m ice l l es  o f  (polyoxyethylene (20) g l y c o l  monohexa- 
decyl e ther1  the hydrocarbon core accounts f o r  less  than 0.1% o f  the t o t a l  so lub i l -  
i t y  observed f o r  the s tero ids ,  tolbutamide and g r i s e o f u l v i n .  For azobenzene, the 
core accounts f o r  about h a l f  o f  the t o t a l  s o l u b i l i s a t i o n .  Excluding azobenzene, 
s o l u b i l i s a t i o n  must occur i n  the PEG mant le o f  the m ice l l e .  

The so lub i  l i t y  o f  g r i  seo fu l v i n  i n  PEG/water mix tures  was shown (Elworthy and Upscanb 
1968) t o  increase exponent ia l l y  w i t h  PEG concentrat ion.  A s i m i l a r  behaviour f o r  
the o ther  t e s t  canpounds i s  expected, based on t h e i r  r e l a t i v e  s o l u b i l i t i e s  i n  DHTG 
and water. The locus o f  s o l u b i l i s a t i o n  f o r  a l l  canpounds except poss ib ly  azoben- 
zene must therefore be the r e l a t i v e l y  dehydrated PEG region c lose t o  the core. A 
s i m i l a r  conclusion was prev ious ly  reached f o r  g r i s e o f u l v i n  (Elworthy and Lipscanb 
1968) and sane s te ro ids  ( ~ a r r ~  and E l  E i n i  1976). 
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