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A fluid-structure interaction analysis of neuronal migration
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We developed a numerical method for the fluid-structure interaction analysis
of the leading process behaviors of neurons. The isogeometric analysis is used for the solid
mechanics of cell membrane, whereas the boundary integral method is used for fluid mechanics. To
represent membrane expansion at the leading process, the deformation gradient tensor is decomposed
into spontaneous plastic deformation due to membrane expansion, and hyperelastic deformation. Our
results suggest that local membrane expansion is required for the growth of the leading process
during neuronal migration.
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