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Quantitative Structure-Activity Relationship-Based Model for Predicting
Skin Permeation Coefficient of Chemical Substance
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*Department of Safety Health and Environmental Engineering, National Kaohsiung First
University of Science and Technology

The exposure of skin to toxic industrial chemicals (TICs) poses a threat to health of
workers. However, limited by lack of sufficient data from toxicological testing, health hazard
from skin exposure to TICs has not been effectively assessed. Conventionally the potential of
TIC uptake via dermal route is quantitatively expressed as the rate of TIC permeating through
stratum corneum, the skin permeation coefficient (Kp). The Kp may be determined in vitro
but due to limitations in technique has not yet been so produced steadily. This study aimed to
develop a quantitative structure-activity relationship (QSAR) for Kp estimation. A total of 158
TICs were analyzed for development of molecular descriptors; the descriptors were then
statistically investigated for their correlations with Kp. In the QSAR development, the
molecular structures of chemical were graphically presented and geometrically optimized
using HyperChem® and the corresponding descriptors calculated by DRAGON®. Step-wise
regression was employed to determine the descriptors that were most correlated to Kp
estimation. As the findings show: four molecular descriptors were highly associated with Kp
(p < 0.05; R*= 0.83), including the electrostatic interactions between electric quadrupoles of
van der Waals forces, octanol-water partition coefficient, antincoplastic-like index at 80%,
and frequency of C-N at topological distance of 06. This QSAR model may be used as an
alternative in evaluating Kp when the biologically determined Kp is not available.
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