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membrane (hs) (Eq.  12). If D; is independent of the vehicle used 
and hs does not change much. withh the limits of biologic& vvariabili- 
ity , then D; /h, is a constant and Eq.  12 reduces to Eq . 13 ( 19). 

s , v  
It has already been shown that K i  can be calculated from E q ,  6 or 
?. Thus, to determine whether or not variations in the rates of de- 
livery of a drug from a series af vehicles can be explahed by rewfar  
solution theoq,  ;it is merely necessav to plot the log e&culated 
(theoretical) R y * v  against the solubaity parameters of the vehides 

1 s ,v  
( 6 v),  and determine if the plot of log expedental  Pi versus 6 v 
approximates the shape of the log thwretical lCTPv  versus 6 v  curve 
and is separated from it by a constant amount (D? /hs), 

constant 

There are two reamns why it is useful to be able to calculate 
these theoreticsil partition coefficients based an remlar solution the- 
ory to understand the dermal delivesy pmeess. First, from the 
faregohg discussion, It is obvious that if it is possible to predict 

K Q ? ~  , it is possible to predict permeability coefficients and, hence, 
flux:. The ability to predict the effect of changes in vehicles on the 
solubnity af a drug ;in a formulation and, hence, its Rux is essentid 
for the rational d e s i p  of topical formulations, Second, it is erfuBIX- 
Xy impassfile to o b t ~ n  an acmrate and appropfiate experirnentd 
partition coefficient for a solute dis t~but ing between a vehicle and 
skin. The concentration of a d m g  in a vehgcle is essay detemined, 
but the concentration fn the skin Is difficult to quantitate because 
of the different demees of changes in hydration and of changes in 
other physicocfiemied p rope~ i e s  of the skin that would result if 
samples of skin were dowed to equnibrate with different whicles 
fir extended periods (27).  Thus, a method Tor determining theoret- 
ical K Q p v  would be advantageous because there are serious difficul- 
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ties in obtainbg experimental K i  . 

Conversely, it is possible to calculate theoretied partition coef- 
ficients u shg  other methods. The mast popular method uses frag- 
ment constants far the vadous functional: gmups in a d m g  to cdcu- 
late the iSmgts distribution between water and a water-immiscible 
solvent that serves as a model for the biolo@e& membrane (%9,30). 
UsuaUy , the water-immiscible solvent is octanol , but many other wa- 
ter-immiscible solvents have also been. used. The fragment const~nts 
for a two-phase partitioning system are deAved from expedmexrtally 
determined. partition coefficients for model elzemicdtls in the same two- 
phase system, However, by using the avdlable data, this approach 

  




