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Abstract

We have been researching and developing a new scanning system for particle therapy. This is the collaborative research
and development with Osaka University Graduate School of Medicine, Division of Health Sciences. In generally, broad
beam irradiation method is adopted in particle therapy. However, broad beam irradiation involve with scatterers and
collimator to irradiate to the shape of tumor. So, secondary radiation is generated by colliding particles with scatterers or
collimator. On the other hand, scanning irradiation can resolve this difficulty because beam particle is directly irradiated
from an accelerator. But, conventional scanning irradiation method also have the difficulty in the precision of dose
distribution in tumor border. This difficulty is serious when there are vital organ around the tumor which is going to be
treated. To resolve this difficulty, we have been developing “modulated spiral scanning irradiation”. In this method, the
particles are irradiated continuously and along the spiral orbit which is the resemblance in a tumor shape. At first, we
performed a principle proof experiment of modulated spiral scanning irradiation method by means of 5 MeV electron
beam. As a result, we almost succeeded making the dose distribution that was assumed by computer simulation.
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Figure 2: Conceptual scheme of spiral scanning.
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Figure 3: Actual condition of the experiment (top left) and
collimator and electrodes in duct(top right) and drawing
of a collimator and two electrodes (bottom).
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Figure 4: GAFKUROMIC film which put on the
downstream flange (top) and calibration curve which
represent a relation between darkness and dose (bottom).
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Figure 5: Picture of electric wiring.
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Figure 6: Spiral scanning orbit based on data of treatment.
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Figure 7: Result of Constant Voltage irradiation . First
picture is the irradiation with Vx = 0kV and Vy = 0kV and
second picture is the irradiation with Vx = -8kV and Vy =
0kV and third picture is the irradiation with Vx = -16kV
and Vy = 0kV.
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Figure 8: Continuous irradiation on orbit of Figure 6 for
120 minutes (top) and simulation of continuous irradiation

(bottom).
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Figure 9: Deformation of beam spot on the Gafkuromic
film. The first picture is the spot with no voltage. The
others are the spot with Vx = -15kV and Vy = -2 ,-6 , -
10k V. Axis of abscissa and ordinate represent
displacement from coordinate of the particle showed in
first picture (beam spot with no voltage).
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