The phase behavior of skin-barrier lipids: An approach of coarse-grained simulations 
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Stratum corneum (SC) is the first line of defense of the skin barrier. The lipid fraction of SC mainly includes ceramide (CER), cholesterol (CHOL) and free fatty acids (FFA)[1–3]. Chemical penetration enhancers (CPEs) can enhance the skin permeability of chemicals with different mechanism. Fatty acid (FA) CPEs are generally believed to affect permeability by changing the fluidity of the stratum corneum. The current study focuses on the effect of lauric acid on the phase behavior of stratum corneum lipid alkyl chain stacking, mobility and conformational order by simulating equimolar ratios of ceramide, cholesterol and fatty acids using coarse-grained molecular dynamics (CGMD) starting from two different initial configurations. We calculated key structural properties including area per lipid, lipid tail order parameters, lipid bilayer thickness. Our SC model provides molecular mechanistic insights into lipid phase behavior and has flexibility in designing composition of different lipids in SC to study the changes in the phase behavior of the skin SC under the influence of different external source FA CPEs.
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