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Multi-scale modeling of blood cell membrane and clarification of adhesion
phenomenon
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In this study, in order to reveal dynamic behaviors of blood cell in adhesion and
high shear flow, we have proposed: 1) two-layer membrane model including slipping between lipid bilayer
and_spectrin network phase; 2) formulation for osmotic swelling and shrinking of a capsule with a
semi-permeable membrane; 3) inverse analysis model for evaluation of adhesion force in an experiment. We
have uncovered that, in high shear flow, slipping velocity apparently and locally appears on the
membrane, and local difference of the membrane force affects the osmotic behavior of the blood cell.
Moreover, we have showed a feasibility of the inverse analysis of adhesion force evaluation in
experiments that includes a three deformation field.
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