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Electrostatic interactions between multivalent ions and phase separation in
charged lipid membranes
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We studied the formation of ordered structures in lipid bilayer membranes
which is the basic structure of plasma membrane by experimental, theoretical and numerical
simulation approaches in order to understand spontaneous order formation in plasma membranes. The
main target iIs the phase separation, the phenomenon that all components are not mixed uniformly in
membranes, and we focused on the effects of charged lipids and multivalent ions on phase separation.

In particular, we studied the effects of added salt valence and structure, the ionization state of
charged lipids, the valence of charged lipids, the interactions between charged nanoparticles and
charged lipid membranes, the effects of external electric field on charged lipid membranes and the
addition of hydrophobic molecules to charged membranes. It was revealed that the electrostatic
interaction plays an important role in the spontaneous order formation in lipid membranes.
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