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Development of new radiation therapy using ultra-high dose rate slit beam and
metal nanoparticles
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i i Synchrotron X-ray beams permit the delivery of very high radiation doses to
tumors in short period of time with a single fraction using arrays of micro-slit beam radiation
therapy. In this study, we have challenged to treat multiple metastatic lung tumors by applying MRT
to mouse tumor-bearing right lung with comparing to the broad beam treatment from the same radiation

source.
Synchrotron X-ray beam radiation was performed using BL28B2 beam-line at the SPring-8 facility,

Hyogo, Japan. The animals used were male DBA/2 mice aged 13-15 weeks old, inoculated KLN205 2.5 x 10

cells/mouse 4 weeks before the exposure of the beam. As for radiation techniques,
anterior-posterior 12 x 30 mm windows were set, and either a conventional unidirectional broad beam
or unidirectional array of MRT was used. Delivered dose of the broad beam was 36 Gy while that of
the MRT were 36-120 Gy. The observation period was 27 days after the irradiation.

FLASH



“ FLASH radiotherapy”

TiOXNPs

X
peak X
Valley
DBA/2
1206y 1
366Gy 120Gy
366Gy 120Gy

Comparison between slit beam or broad

beam irradiation

Right

1206y

100 Gy/

Spring-8
FLASH

TiOXNPs

120Gy Slit beam
(Giged)

36Gy Broad beam
(743



Overall survival after the hemi-lung
irradiation
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Occupancy rate of tumor

Irradiated Beam width ~ Beam spacing Occupancy rate (%)

dose(Gy) (1m) (m) Left Right
120 25 200 44 24
72 25 200 63.4 46.1
36 25 200 1.7 5.5
36 25 400 67.4 63.2

36 - - 31.7 17.2
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