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Nonequilibrium effects of water molecules on biological phenomena
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1. Assuming the equilibrium distribution of solvent particles, we have developed
a theoretical method for calculating dynamics of a solute particle, combining the Fokker-Planck equation
with the potential of mean force. The method is applied to the entropic insertion system of a large
spherical solute into a cylindrical vessel comprising biopolymers. It is found that the solute is
inserted along the central axis of the vessel cavity and trapped at a position where the entropic
potential takes a local minimum value. We calculate the trapping time.
2. We have applied a theoretical method for studying the solvent particle dynamics around the moving
solute to the same system as that studied in 1.
3. We have developed a numerical method for calculating an axial-symmetric time dependent density
functional theory. The method has been applied to microrheology. In addition, we have formulated a theory
of viscosity in a dilute solution considering the solute-solvent interaction.
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