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Toward Realizing High-Efficiency and High-Accuracy Irradiation System for Heavy-lon Radiotherapy

and Reducing Burden on Patients

HE K /B KA

2l

B ISEKI Yasushi BHANAWA Katsushi

W KURUSU Tsutomu

Rl BENTFRARREORMRBHIATLELTRRAF Y2V IRFVATLERRAE L. RAOEHEELER
BIDICIERZHG E—L TR F—OERFIE (SERHE) PE-LMIEOHEREMZMHEL, SRTHICHEBMRICEHS
T TRHTEIIEN TED. FLBEREOREPRHIHAFRICLDIREDFIRDDY), REREOEREEZRSZIENTES.

BICROFEHMELT, RE5180% 360° MERTEE—LZSHAD SRFFIRERREE N M) ZRELTVS. Y M)DE—
LA VICBEEEHAZERL T N ONRLZRITEHIET, ERERNDERDPHFTES.

Toshiba has developed a high-speed scanning irradiation system as a next-generation irradiation system for heavy-ion radiotherapy equipment,
equipped with both multistage energy control of the accelerator and beam-position feedback control in order to perform more highly precise irradiation.
This system makes it possible to deliver radiation conforming to the three-dimensional shape of the target area affected by cancer, and shortens the
treatment time by eliminating the need to manufacture and install treatment implements.

We are also developing a rotating gantry that can irradiate from many directions by rotating in a 360° circle. By realizing miniaturization of the
gantry using a superconducting electromagnet in the beamline, we expect heavy-ion radiotherapy equipment incorporating this system to be intro-

duced in private-sector hospitals in the near future.
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Overview of scanning irradiation system
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Principle of hybrid scanning
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Time chart of energy-variable depth scanning
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Comparison of planned and measured dose distributions with and without
position feedback control
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Image-guided respiratory-gated irradiation system
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Superconducting rotating gantry for heavy-ion radiotherapy at National
Institute of Radiological Sciences (NIRS)
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Superconducting coil for rotating gantry magnet
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Prototype of superconducting rotating gantry magnet
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