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ABSTRACT: 
 
The fluid-structure interactions in cellular membranes inevitably involve three ingredients: a self-
enclosing elastic membrane, a poroelastic medium for the (cross-linked) filaments immersed in 
a viscous fluid, and active stresses from motor proteins.  In this talk I will present some of our 
work on each of these three types of fluid-structure interactions.  (1) We propose a new model 
for the lipid bilayer membrane beyond the Helfrich free energy. (2) We present a two-phase flow 
model for the poroelastic flow inside a deformable elastic network and apply it to a poroelastic 
particle under linear flows. (3)  We study the effects of confinement on an active suspension, and 
investigate how the drop deformation couples with the activity inside the drop. 
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