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Influence of single shell model parameters on cellular dielectric spectra

LIAO Congl, wu Jia—yingz, SUN Meng—xial, CEN Li-chao', MA Qingl*
( 1.Medical School, Ningbo University, Ningbo 315211, China;
2.Ningbo Hospital of Traditional Chinese Medicine, Ningbo 315010, China )

Abstract: In order to investigate the effect of nine parameters (&, ko, €m» Km» €in» Kin, R, d, @) of the single
spherical model on the dielectric spectrum of cell, we used the method of observing the changing behaviors of
dielectric spectrum with eight parameters fixed and only one parameter variable. The results show that the
parameter &, mainly affects the low frequency and high frequency permittivity (e, €n). %, mainly affects the low
frequency and high frequency conductivity (x|, k). &y mainly affects the low frequency permittivity (g;), the
permittivity increment (A¢) and the characteristic frequency (f;); ¥, mainly affects the low frequency parameters
(e, ) and the increment (Ae, Ax); &, mainly affect (xy), %, mainly affect the high frequency conductivity(xy),
conductivity increment (Ax) and characteristic frequency (f.) ; R and d mainly affect ¢ , Ae and f;, but the effect
is opposite between the two parameters; volume fraction @ mainly effects the low frequency parameters (g, x;)
and increment (Ae, Ax) and . The rules of parametric variation of the single spherical shell cell model are
elucidated, which is beneficial to extract the electrical parameters (cell membrane and cytoplasm), and to explore
the electrophysiological mechanism of the cancerous cells.

Key words: single spherical shell model; dielectric spectrum; permitivity; conductivity; complex plane plot



