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Gel electrophoresis can be used to separate biomacromolecules using an applied
electric field. Although the understanding of the mass transport of biomacromolecules in
nanostructured gels is not fully developed, preliminary work suggests that nanostructured
materials provide means to tailor and improve sieving selectivity of molecules with
dimensions within certain size ranges related to the dimensions of the templated pores.

An area-averaging approach yields elimination of the radial dependence from the
species continuity equation through identification of effective transport parameters.
Previous studies have shown that effective transport parameters (e.g. effective velocity
and effective diffusivity) are dependent on both hydrodynamics and the electrical field.
The geometry of the microchannel can have a large impact on the resulting velocity
profile which in turn impacts the effective transport parameters. An analytical model for
a rectangular microchannel was presented, as well as other geometries of interest. The
study promotes understanding of the role of electrokinetics in micro-electrophoretic
devices (MED) and related applications.
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