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PURPOSE

By integrating systems of rate equations, the
Transdermal Compartmental Absorption & Transit
(TCAT) Model in GastroPlus® (Simulations Plus,
Inc) simulates the dynamics of topical and
transdermal dosage forms and the dermato-PK of
compounds delivered from them. As part of an
effort to expand the model’s capabilities, we have
developed case studies for several small
molecules in gel and micro-emulsion
formulations. Here, we describe our work on the
steroid, clobetasol-17 propionate (CP).

RESULTS

Results of our baseline simulation, matched to the clinical dose and applied area, are shown in Figure 3. Calculated unbound CP concentrations in dermis sub-layer 14 (corresponding
to the mean skin depth of the dOFM probes) were within 2 fold of the measured values and tracked the initial rise in mean dermis concentrations fairly well. But, the simulations also
predicted protracted CP delivery, with time to steady state ~ 72h, by which time ~ 0.5% of the dose had been absorbed.

CONCLUSIONS

Using the TCAT Module in GastroPlus, we
developed a model of CP skin permeation.
Through careful determination of input
parameter values, the model simulated
published clinical data with reasonable
accuracy. The Ilimited data precluded
confirmation of the model over broader
spatial and temporal ranges. Nonetheless,
sensitivity analyses of  formulation
parameters indicated greater dependence of

Bodenlenz et al also reported values of dermis CP AUC,_,,, on Day 1 for individual subjects. These are plotted in Figure 4 vs. probe depth, along with predicted CP AUC, ,,, for each
dermis sub-layer. Simulated values passed through the upper range of the observed values, but displayed a steeper slope than suggested by the clinical results. We estimated the
contribution of the sebum / hair pathways to AUC,_,,,,, to be ~ 20%, by taking the difference between the baseline simulation and one in which these pathways were excluded.

As hydrophobic excipients of the o/w ME are varied, CP solubility in the dispersed phase may change. We explored the implications of this for a range of plausible values: Koeg oil, wS
Kyiso,w < Ko, (Table 1). Results are shown in Figure 5. As K, , increased, CP solubility in the formulation as a whole also increased, reducing CP fractional saturation, the driving force
for skin permeation. Further analyses (results not shown) indicated moderate dependence of dermis [CP] on ¢, and slight dependence on D, D, and r ;.. The latter results are

due to CP permeation through the skin being controlled primarily by the stratum corneum.
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Figure 4. Free CP AUC,,;, in dermis sub-layers 1-20 (+)
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skin and CP skin permeability using information
and QSAR models built into the TCAT Model.

[CP] in dermis interstitial fluid on day 1. Sub-layers
12-16 covered skin depths of 760-980 um

plotted along with Day 1 AUC,,, measured for each
subject (®) vs dOFM probe depth

Figure 5. Dermis [CP];, .. vs dispersed phase - water
partition coefficient. Min value = , Max =K, ,
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