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Gene transfer experiments by using a combination of electric pulses
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In electroporation, voltage pulses are used to create pores on cell
membrane, and then genes are expected to be introduced into cells through the pores. A condition of
voltage pulse is very important factor to achieve high efficiency of introduction.

In this study, rectangular voltage pulses with wide range from nano-second to a second were applied
to cells for increasing the membrane permeability.

Two hundred nanosecond pulse seldom used in ordinary electroporators was found to increase the
membrane permeability with lower energy input than ordinary voltage pulses. Combination of the 200
ns pulse as 1st pulse and the low voltage pulse (4 V - 400 V and 10 microsecond - 1 second) as 2nd
pulse were tested. The outcomes of transformation efficiencies were posted in a graph with an
electric field on the perpendicular axis and an input energy on the horizontal axis. The pulse
parameters to achieve high efficiency of introduction were easily found by using this graph.
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