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Numerical investigation of transport transition in biological membrane due to
charge and electric field induced by discharge plasma

Uchida, Satoshi
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In this study, the plasma, water layer, and cell membrane hierarchies were
numerically modeled and integrated via interface parameters, and the cellular electrical constants
and membrane transport coefficient variations with respect to membrane charge and membrane potential

were quantified by closely examining current-voltage conditions.

The results obtained include: (1) The induced charge and electric field on the plasma membrane
induced by atmospheric pressure glow discharge irradiation were derived. (2) Molecular dynamics
analysis of the distribution of charged particles at the gas-liquid interface on a dilute water
layer. (3) The charged cell membrane including the interfacial electric double layer was modeled,
and the variation of cellular electric constants was verified. (4) We constructed a model consistent
with the induced charge and electric field distribution among the three layers and derived the
membrane transport coefficients of the cell membrane under an electric field.
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