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The plasma membrane potential of non-spherical cells has been solved for the spheroidal case analytically
[1,2] and approximated in other cases[3] These solutions become cumbersome for more complex shapes, such
as spheroidal cells with protrusions or rod-like cells. In particular, many microorganisms are rod shaped and a
direct method for determining membrane potential for these cells is valuable for quantifying electroporation
for sterilization. In this presentation, we investigate a geometry-invariant calculation of the plasma membrane
potential using variational calculus and the minimum energy principle. Comparisons to theories for ellipsoid
and cylindrical geometries will be presented. The implications of these solutions for electroporation theory
will be discussed.
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