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I t  has been reported tha t  vehicles containing polyethylene- glycols (PEG) could 
a f fec t  the  absorption of sa l i cy la tes  through the  skin  (Cotty e t  a1  1960). 
Suggested reasons a re  an increase i n  vehicle viscosi ty  and/or a reduction i n  
thermodynamic a c t i v i t y  due t o  drug-vehicle in teract ion.  We have therefore 
investigated the  i n  v i t r o  and i n  vivo re lease  charac te r i s t i c s  of such systelne and 
the  e f f e c t  of the  molecular weight of the  PEG using methyl s a l i c y l a t e  and s a l i -  
c y l i c  acid. 

In  v i t r o  drug re lease  was followed using a standard dif fus ion c e l l  with a s i l a s t i c  
membrane (Billups and Pate1 1970). A l i n e a r  r e l a t i o n  between release and square 
root time was observed and the higher the  molecular weight of the PEG the lower 
the  releaoe r a t e .  Apparent d i f fus ion coeff ic ients  (DA) were obtained from the 
gradients of the  p lo t s  (Table). Viscosity e f f e c t s  were separated from drug- 
vehicle in teract ions  by measuring the thermodynamic a c t i v i t y  of the drug i n  the 
base, i n  the form of a vehicle-vapour phaoe-partition coeff ic ient .  The technique 
of head space analysis  was employed, using closed containers with PTFE l ined caps. 
Vehicle-drug samples were s tored f o r  40 days before GLC analysis.  Relative 
di f fus ion coef f i c ien t s  (D ) a t  constant themdynamic a c t i v i t y  were derived using 
PEG 200 ao an a rb i t r a ry  saandard s t a t e .  The f a l l  i n  D with PEG molecular weight 
is a t t r i b u t e d  t o  the  viscosi ty  e f f e c t .  I n  vivo absorpaion was followed using a 
rabbi t  e a r  model. The semi-solid vehicle wae applied t o  one ea r  of a lop rabbi t  
and blood samples were col lected from the contTalatera1 s ide .  Plasma sa l i cy la te  
concentrations were determined by HPLC. An increase in  the  s a l i c y l a t e  
concentration i n  the  base gave a corresponding l i n e a r  increase i n  derived pharmaco- 
k i n e t i c  parameters (peak concent. area  under curve). A t  a given concentration of 
drug the amount of s a l i c y l a t e  absorbed (as expressed a s  the area under the plasma 
leve l  time curve (A ))decreased with increase i n  molecule weight of the PEG 
T a b l e .  An excellgnt i n  v i tm- in  vivo c o r n l a t i o n  e x i s t s  between DR and A . The 
absorption of methyl s a l i c y l a t e  was greater  than t h a t  f o r  s a l i c y l i c  acid fog a l l  
grades of PEG. This is due t o  t h e  di f ference i n  drug-base in teract ions  between 
the two molecules a s  well a s  the higher p a r t i t i o n  coeff ic ient  of the e s t e r  over 
that  of the  f r e e  acid.  

Table In v i t r o  and i n  vivo parameters fo r  the  re lease  of methyl s a l i c y l a t e  (10%) 
from PEG (30°) . 

PEG D, cm2;' centra t ion D c '6-l Area under plasma 9 x " 10 c u r v e ( n = 3 )  
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