
and co-workers descdbed the absorption of dkanoic acids through 
skin in terms of the so1ubjtStity parameters of the acids (18). Short- 
ly a&er the publication of the 1984 perper, Sloan, Sherertz, and co- 
workers pubfished a sedes of eight a ~ i c l e s  (19-26), starting in 
1986, that used remlar solution theory to expldn the effects of ve- 
hicles and the effect of changes in the physicmhemical properties 
af dmgs cszused by their transient chemical modification Cprodmgs) 
on the delivery of dmgs through skin. The articles by Slaan, 
Sherertz, and co-workers w331 be discussed first, then the initid ar- 
ticle by Gohen and co-workers, dong with two v e v  recent articles 
that have appeared from that gmup, will  be discussed, 

The expedmentd designs used in the work reported by Sloan 
et af. f 19-26) were somewhat different fmrn the predous de s ip s  
used in sirnjtStar experiments ( 18). First, only saturated solutions of 
dmg--vehicle were applied to the membrmes in the diffusion cells 
as the initid part of each expe~ment,  Second, after the injltial part 
of each, experiment a '%econdw application of a standard sdute-ve- 
hicle was made onto the membranes. 

This second application part of each expe~ment enabled the in- 
vestigators to determine whether or not the membranes were damaged 
by the initial treatment of dmg-vehicle by comparing the rate of 
delivev (fXux) of the standard sdute through skin after an initial 
application (pretreatment) of dmg-vehicle , with the rate of delber~t  
of the standard solute without pretreatment. The higher the ratio 
between the t w o  fluxes, the greater the degree of damage to the 
skin and the greater the degree af devliations of the experjirnental 
flux: of drug-vehicle from the theoretical flux predicted by rewlar 
solution theom, Xn this wsy , it was possible to separate the ther- 
modynamic effects (1) of the drug-vehicle interaction or (2) of the 
pf-tysicachernicd prapert;ies of the prodrug on the partitioning proc- 
ess from the chemicd or physical effects of the vehicles themselves 
on the i n t e g ~ t y  of the membranes. 

Saturated solutions of drug-vehicle were used to ensure that 
the dmgs were behg  tested at theis maimurn activity. In addition, 
only at saturation, on a mole fraction concentration basis, does a: = 
a', where a: and as are the activities of the drug (if in vehicle 
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(v) and skin (s) ,  respeictively, Hence, K i  from E q ,  5 can be 
calculated u shg  E q ,  6, but only if saturated solutions of the solute 
in the two phases of interest are bebg  evauated, 

The effect af vehicles an flux of a drug through skin can be 
correlated with regular solution theory through the relationship be- 

s ,  y 
tween permeability coefficient (Pi 1 and partition coefficient 

S, v S , V  s , v  v 
(Ki ). Flux (Si ) is equal to the product of Pi and C: i , so 
from E q .  4, ~f p Y  is equal to the product of the partition coefficient 

'53 
and the diffusion coefficient (Di) divided by the thickness of the 

  




