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Rﬁsponse of radiation resistance tumor to micro-slit beam high-dose radiation
therapy
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Synchrotron X-ray beams permit the delivery of very high radiation doses to
tumors in a single fraction using arrays of microplanar X-ray beams. Microplanar beam (MPB) radiation is,
at present, an experimental approach that has produced, in single exposures, exceptionally high tolerance
in the normal tissues while preferentially damaging malignant tumors.

SPring-8




SPring-8
X
Microplanar

beam Radiation Therapy: MRT

MRT
X
SPring-8
25y m
mm

MRT:microplanar beam radiation

therapy
X pm
gm
1 Gy

beam irradiation
beam irradiation
Slit beam irradiation

(LDsor90)

8 C57BL/6JJcl

4%

X Broad
Slit

SPring-8
X
120Gy/sec

Broad
beam

Slit

beam

25u m



Mortality rate (%)

200p m

(LDs0/00) 500Gy

v
o

k= '*. _
1
[[Broadbeam 1 [25/100
I | !
L i |
1
—————— : ———— ———— —
L { i
- [] .
[]
1] @ Broadbeam
- 4 O slitbeam .
] (25/100pm)
= .' O sitbeam
P (2512004m)
B o-¢ 4 mm h
0 50 80 100 180 500700 000
Irradiated dose (Gy)
2.
120Gy
3. bar 500um

4. bar 500um

1 200pm

2
1.Mukumoto, N. Nakayama, M. Akasaka, H.
Shimizu, Y. Osuga, S. Miyawaki, D. Yoshida,
K. Ejima, Y. Miura, Y. Umetani, K. Kondoh,
T. Sasaki, R.
Sparing of tissue minimizes neurotoxicity
when using micro-slit beam versus broad
beam radiation therapy.
Journal of Radiation Reserch, 2016 in

press.



2_Hiroaki Akasaka, PhD, Ryohei Sasaki, MD,
PhD, Daisuke Miyawaki, MD, PhD, Naritoshi
Mukumoto, MS, Nor Shazrina Binti Sulaiman,
MD, Masaaki Nagata, DVM, Shigeru Yamada,
MD, PhD, Masao Murakami, MD, PhD, Yusuke
Demizu, MD, PhD,and Takumi Fukumoto, MD,
PhD

Preclinical Evaluation of Bioabsorbable

Polyglycolic Acid Spacer for Particle

Therapy
International Journal of Radiation
Oncology Biology Physics.
2014;90(5):1177-1185

3
Naritoshi  Mukumoto, Masao Nakayama,

Hiroaki Akasaka, Ray Cory Uchida, Keiji

Umetani, Nobuteru Nariyama, Takeaki

Ishihara, Daisuke Miyawaki, Kenji Yoshida,
Yasuo Ejima and Ryohei Sasaki
Response of multiple lung-metastatic
tumor to microplanar beam irradiation

28
2015/11/19-21
Naritoshi  Mukumoto,

Masao Nakayama,

Hiroaki Akasaka, Daisuke Miyawaki, Hideki
Nishimura, Keiji Umetani, Takeshi Kondoh,
Ryohei Sasaki
Effects of the synchrotron X-ray microbeam
spacing on mouse normal brain tissue

28
2015/11/19-21
Hiroaki Akasaka,

Naritoshi Mukumoto,

Masao Nakayama, Yasushi Miura, Daisuke

Miyawaki, Keiji  Umetani, Nobuteru
Nariyama, Kunio Shinohara, Takeshi Kondoh
and Ryohei Sasaki

Tolerance for Micro-slit beam X-ray
radiation to Central Nervous System

15th International Congress of Radiation

Research 2015/5/25-29

@
MUKUMOTO Naritoshi

70634278



