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Abstract Fluid flow and its coupling to electrodiffusion is involved in many
Body: physiological systems from the kidney to the lens of the eye, where it has been
studied in some detail (Journal of Membrane Biology (2007) 216:1-16). We
formulate a mathematical model that describes electrodiffusion and water flow
in three dimensions with resolution and scale appropriate for analysis of tissues.
The mathematical model presented can be seen as a coarse-grained version of a
model used in (PNAS(2008) 105:6463-6468) to model cellular and subcellular
electrodiffusion. We shall discuss the relationship of the general model to other
macroscopic models in electrophysiology, and show preliminary computations
and applications.
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