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In the recent surgical operations, various types of “ energy devices” have
been employed. They can realize resection, suture and hemostasis (stop bleeding) of biological
tissue by one device. In addition, they can realize two operations simultaneously such as resection
and hemostasis. For these reasons, the energy devices are indispensable to modern surgical
operations. However, there are several problems to solve. For example, tip of the electrical scalpel

will be high temperature and it induces tissue carbonization. Then the carbonized tissue generates
smoke. On the other hand, in the microwave heating, biological tissue will be heated by dielectric
heating. Therefore, tip of the microwave device will not be excessive high temperature and will not
generate the smoke. However, the microwave device cannot cut the biological tissue by itself.
Therefore, in this study, techniques of the electrical scalpel and the microwave are combined for
development of new energy devices.
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