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(J) of the drug through the stratum corneum can be stated in terms
of the diffusion coefficients from Eqs. 1 and 2, as follows:

J = (Apr + A PDL) CW/L [3]

L

where Ap and Ay, are the area fractions of the polar and lipophilic
pathways, respectively; P is the partition coefficient of the nonpo-
lar phase; C,, is the drug's water solubility (in mg/ml); and L is
the thickness of the stratum corneum (in cm). Berner and Cooper
suggest that Ap = 0.1 and Ay, = 0.9. The octanol/water partition
coefficient is used for P, and a value of 0.0015 e¢m is suggested for
the thickness of the stratum corneum. Using these values for the
parameters, J will have the units mg/cm? « hr.

Berner and Cooper have also proposed a three—parallel-pathway
model (4), which combines not only the polar and lipophilic pathways,
but also an oil—water multilaminate pathway (2). Use of the same
values for I, D1, Dp, and Ap as for the two—parallel-path model,
and decreasing the value for AL from 0.9 to 0.5, the equations to
calculate the upper (JUpgax) and lower (JLpgx) bounds of the max-
imum flux through the stratum corneum are given in Egs. 4 and 5.
The values for JUpay and JLpax have been averaged in this evalu-
ation to provide a single value for the three—parallel-path model.
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In the heterogeneous structural model (model 3) described by
Michaels and associates (5), the barrier function is treated as a dis-
persion of hydrophilic protein in a continuous lipid matrix through
which the drug migrates by dissolution and Fickian diffusion. Giv-
en this reasonable assumption about the structure of the stratum
corneum, the simplified flux equation is where P is the lipid/protein
partition coefficient, which in the original paper, is set equal to
the mineral oil/water partition coefficient. The octanol/water parti-
tion coefficient has also been successfully used.
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