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Abstract 

Electrolyte and volume balance is fundamental to cell physiology, and its importance is 
increasingly recognized in cell movement and proliferation. After a review of cell volume 
control, we present a PDE model of cell volume and electrolyte balance in the presence of 
moving interfacial membranes. A unified treatment of electrodiffusion, osmosis and cell 
mechanics is made possible by requiring that the model satisfy an appropriate free energy 
identity. We then discuss our efforts in developing a computational method to solve the 
resulting equations, based on the immersed boundary method for fluid-structure 
interaction and cartesian grid embedded boundary method for solute diffusion. This work 
is a collaboration with Chun Liu, Bob Eisenberg and Lingxing Yao.  
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