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Subiject of this talk is the mathematical modelling of ionssing through a mem-
brane channel. Motion can be described in terms of stochast partial differ-
ential equations. In both cases the treatment of finite sizbeoparticles is of
utmost importance.

lon channels are proteins with a hole down their middle, Whiegulate the
movement of inorganic ions (mainly NaK*, CI~ or C&") through the imper-
meable cell membrane. They are found in all biological membés of human,
plant, animal and bacteria cells and play an important noldiverse processes
like nerve and muscle contraction or the regulation of blpoabsure.

We introduce an effective model for ionic channels basedtochsstic ap-
proaches for differently charged particles and derive éesyf nonlinear cross
diffusion equations. We investigate the transient probl@hich is a gradient flow
with doubly degenerate diffusivity for an appropriate epy functional, as well
as the stationary system in the case of applied externagmlt We investigate
the modified Poisson-Boltzmann equations at equilibriumiattdduce modified
Slotboom variables, which allow to analyze the linearmat@round equilibrium
and to compute conductances efficiently.
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