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Feasible Study on Micro-Irreversible Electroporation for Treatment of Periodontal
Diseases by Using Miniature Electrodes
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In this study, we proposed a new contact irreversible electroporation (IRE) by
using comb-shaped miniature electrodes. Prior to experiments, electric fields generated by comb-shaped
electrodes were evaluated by finite element analysis (FEA). FEA showed that ablation deBth was positively
correlated with the applied potential and negatively dependent on the ratio of the gap between the
electrodes to the anode width. In the experiments, the comb-shaped electrode with the optimal geometry
was fabricated by photolithography process. Tissue phantom containing NIH3T3 cells in agarose gel was
contacted on the electrode and subjected to the electric pulses. Fluorescent microscopic observation
showed that the cells located at a depth less than several tens micrometers from the surface were
necrotized by IRE. These results show that the present method is applicable to ablate the outermost
surface layer of targeted tissues by application of electric pulses lower than 50 V.
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