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Electroporation Model of Cell Inner and Outer Membrane
Induced by Pulsed Electric Field and Its Simulation of Transmenbrane Potential
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ABSTRACT: A new multi-layer dielectric model of spherical
biological cell, which is based on classic three-layer model and
takes nucleolus into consideration, is presented. Methods for
calculating the transmembrane potentia of plasma and nuclear
membrane induced by DC and time-varying electric field are
also introduced and analyzed in detail. The results reveal that
as pulse duration is decreased, transmembrane potential of
nuclear is enhanced, while as pulse duration is increased, so is
plasma membrane. When pulse duration ranges from 100ns to
500ns, both plasma and nuclear membrane of tumor cells will
be formed opening pores, but normal cells will not be affected.
It is agreeable with experimental phenomena, which provides
theoretical guidance to clinic applications of electroche-
motherapy and el ectrogenetherapy for tumor treatment.

KEY WORDS: pulsed dectric field; cell inner and outer
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Fig.1 Multi-shelled dielectric model of spherical cell
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potential induced by E(t)
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Fig.4 Experimental setup for cell electroporation
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