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B IS Development of high frequency high voltage burst pulse generator for cancer

treatment and its effect

The cancer treatment by an ultra-short pulse high electric field is one of new biological applications. It is
shown that cancer is able to be treated by nanosecond pulsed high electric field. This work focuses on the
investigation of suitable frequency for realizing cancer treatment via ultra-short pulsed electric fields. For this
purpose, I developed a pulsed power generator that continuously outputs multiple pﬁlses via a nonlinear
transmission line using magnetic switches. The nonlinear transmission line comprises a ladder of capacitors
and saturable inductors and generates a pulse train by delaying the propagation of each pulse using the
magnetic switch of each ladder. In this study, I achieved a higher output frequency compared to our
previous generator. The frequency was increased from 15 to 150 MHz by employing a coaxial structure
instead of discrete components. In this study, I have investigated effect on a cancer cell by a high frequency
and high intensity burst pulse for cancer treatment. As a result, I demonstrated that the application of burst
pulses to cancer cells is more effective than single pulses under the same conditions. However, as the
pulses in the pulse train are unipolar, they collectively generate a low-frequency component which is
superimposed on the target frequency of the burst pulse. Therefore, it was not clear which frequency was
effectively for killing cells. To avoid this problem, I developed a circuit that generates a bipolar burst pulse
with a single frequency component. Here, I investigated how the low fiequency component supetposed on
the high frequency burst pulse affected cell death by comparing the unipolar burst pulse having the low
frequency component and the bipolar burst pulses no-having the low frequency component. As a result, it
was shown that superposing the low frequency component on the high frequency burst pulse caused the cell
death more effectively than an only high or low frequency .
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