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Molecular_mechanism of global molecular transport in colloidal dispersion
systems with lipid membranes and micelles
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Free energy analysis based on all-atom molecular dynamics (MD) calculations
was carried out for the diffusion process of solute molecules in a complex colloidal dispersion
system containing micelles and lipid membranes.The diffusion coefficient of solute molecules within
the membranes, micelles, and bulk regions, and the binding-dissociation constants associated with
transport to different regions were evaluated using free energy calculations and diffusion
coefficient measurements. The molecular mechanism of the diffusion process of the solute from the
bulk to the lipid membrane via the micelles in the solution was evaluated. Based on the physical
properties obtained here, we constructed a coarse-grained simulation of global molecular transport.
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