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=Abstract=
A Basic Study for the Development of Electrio-Cell Fusion Device and
Performance-Improvement

Sang Hoon Lee*

Electrofusion of cabbage protoplasts was performed with a developed equipment which consists of a
parallel wire electrode, a AC field generator, and a pulse generator. Exposure of protoplasts to an
alternating current field of 450 KHz causes attraction to each other which leads to chains of protoplas-
ts extending from the electrode. Intra-specific protoplast fusion was effectively induced within the
pearl chains by the additional application of a single high-intensity DC square wave pulse of 1 KV/cm
for 1-3 msec. To improve the performance, micro fusion electrode fabricated from the semiconductor
technology and microcontroller based field and pulse generator was proposed.

The viability of protoplasts after an application of electric field at optimum condition was reduced
by only 5% compared with that of pre-application. A prototype of fusion electrode, which consists

of insulator-structure, was successfully fabricated by using photosensitive polyimide.
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Fig. 4. Schematic diagram of microelectrode for cell fusion
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Table 1. Effect of AC field's intensity on the cell

50 - - - -

70 - + - -
90 + ++ - -
120 ++ ++ + -
150 ++ +++ ++ +
200 +++ ++4+ +++ ++
250 ? ? ? +++
* movement: —;almost not, +;slow, ++:fast, +-++;very fast
rotation: - ;almost not, +;afew, -+ ;many,
+ -+ ;almost— No. of Protoplast
deformation: —;almost not, +.afew, -+ :apart,
++ + :almost
lysis: = ;almost not, +;afew, -++;many, +++:al
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