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Boron Neutron Capture Therapy (BNCT) is expected to overcome malignant brain
tumors that develop invasively because it can selectively treat tumor cells biologically using
alpha particles that are extremely effective in killing cells.

In this study, several TSPO-targeted boron compounds were developed as novel boron compounds for
BNCT. High accumulation of tumor cells and anti-tumor effects were demonstrated in a rat brain tumor
model with neutron irradiation study. The experiment confirmed the survival benefit in a rat brain
tumor model. The newly developed "TSPO-targeted boron compound”™ was found to be promising as a new

tumor-targeting agent for BNCT.

(BNCT)
TSPO



BNCT - 10 boron-10, 10B
LET, linear energy transfer
a 10

Binary approach

BNCT
BNCT
BNCT
BNCT
BSH, BPA
“ TSPO”
BSH
BSH “ TSPO DBP-02 BNCT
(18kDa) (translocator protein; TSPO)
TSPO
TSPO
TSPO TSPO
TSPO
TSPO
TSPO
BNCT BSH BPA
BSH BBB
BPA
TSPO DPA-714 BSH
“ TSPO DBP-02 BPA

TSPO

Convection enhanced delivery (CED)

TSPO CED
ICP-AES BSH

PET

BNCT

CED TSPO

BNCT
TSPO CED BNCT

CED (BBB)



CED

bulk flow
CED
BNCT
TSPO CED
BNCT “ TSPO
(1) TSPO @
® 4)
TSPO (0BP-02 )
BNCT
BSH TSPO
DPA-714 DBP-02 BPA
C6 BPA
BSH
BNCT
TSPO (BP-02 ) CED
Fo8 Convection Enhanced Delivery(CED)
TSPO
ICP-AES BSH
TSPO CED
BSH
CED
CED
TSPO DPB-02 (CED)
iv BPA +
TSPO DPB-02 (CED) +
TSPO DPB-02 (CED) +iv BPA +
BNCT TSPO DPA-
714 DPB-02 DPBO5 DPB15 DPB16
TSPO
Convection enhanced
delivery (CED)
Convection enhanced delivery (CED) BBB

CED



BNCT

DPBOS DPB15 DPB16
BNCT
BPA-BNCT
TSPO BNCT
PET

DPB-02

BNCT

TSPO

TSPO

BPA

BNCT

TSPO

BPA

TSPO



4 4 0 1

Kanemitsu Takuya Kawabata Shinji Fukumura Masao Futamura Gen Hiramatsu Ryo Nonoguchi 58

Naosuke Nakagawa Fumiko Takata Takushi Tanaka Hiroki Suzuki Minoru Masunaga Shin-Ichiro

Ono Koji Miyatake Shin-Ichi Nakamura Hiroyuki Kuroiwa Toshihiko

Folate receptor-targeted novel boron compound for boron neutron capture therapy on F98 glioma- 2018

bearing rats

Radiation and Environmental Biophysics 59 67
DOl

10.1007/s00411-018-0765-2

SHIBA Hiroyuki TAKEUCHI Koji HIRAMATSU Ryo FURUSE Motomasa NONOGUCHI Naosuke KAWABATA 58

Shinji KUROIWA Toshihiko KONDO Natsuko SAKURAI Yoshinori SUZUKI Minoru ONO Koji OUE

Shiro [ISHIKAWA Eiichi MICHIUE Hiroyuki MIYATAKE Shin-Ichi

Boron Neutron Capture Therapy Combined with Early Successive Bevacizumab Treatments for 2018

Recurrent Malignant Gliomas ? A Pilot Study

Neurologia medico-chirurgica 487 494
DOl

10.2176/nmc.0a.2018-0111

Takeuchi Koji Hiramatsu Ryo Matsushita Yoko Tanaka Hiroki Sakurai Yoshinori Suzuki 79

Minoru Ono Koji Miyatake Shin-lchi Kuroiwa Toshihiko Kawabata Shinji

Boron Neutron Capture Therapy for High-Grade Skull-Base Meningioma 2018

Journal of Neurological Surgery Part B: Skull Base S322 S327
DOl

10.1055/s-0038-1666837

Miyatake Shin-Ichi Kawabata Shinji Hiramatsu Ryo Kuroiwa Toshihiko Suzuki Minoru Ono Koji 32

Boron Neutron Capture Therapy of Malignant Gliomas 2018

Progress in neurological surgery 48 56

DOl
10.1159/000469679




20 2 7

S. Kawabata, R. Hiramatsu, Y. Fukuo, M.Furuse, T. Kuroiwa, Y. Sakurai, H. Tanaka, M. Suzuki, K. Ono, S-1. Miyatake

Phase Il Clinical Study of Boron Neutron Capture Therapy combined with X-ray Radiotherapy/Temozolomide in Patients with
Newly Diagnosed Glioblastoma

The 58th Annual Conference of the Particle Therapy Co-Operative Group

2019

FBPA PET

16

2019

BPA BNCT

16

2019

TSPO BNCT

16

2019




PET

78

2019

F98

78

2019

PET

37

2019

BNCT

37

2019




Shinji Kawabata

Successful result in Overall Survival from Phase Il Clinical Study of BNCT with XRT/TMZ in Patients with Newly Diagnosed
Glioblastoma

18th International Congress on Neutron Capture Therapy

2018

Shin-Ichi Miyatake, Shinji Kawabata, Ryo Hiramatsu, Toshihiko Kuroiwa, Hiroki Tanaka, Minoru Suzuki, Koji Ono, Koki Uehara,
Takemi Sato

Results of phase 1 clinical trial of accelerator-based BNCT for recurrent malignant gliomas

18th International Congress on Neutron Capture Therapy

2018

Masao Fukumura, Naosuke Nonoguchi, Shinji Kawabata, Gen Futamura, Koji Takeuchi, Takuya Kanemitsu, Takushi Takata, Minoru
Suzuki, Oltea Sampetrean, Hideyuki Saya, Shin-ichi Miyatake, Toshihiko Kuroiwa

5-aminolevulinic acid can sensitize malignant glioma to boronophenylalanine-based boron neutron capture therapy

18th International Congress on Neutron Capture Therapy

2018

Takuya Kanemitsu, Shinji Kawabata, Masao Fukumural, Gen Futamura, Ryo Hiramatsu, Fumiko Nakagawa, Takushi Takata, Hiroki
Tanaka, Yoshinori Sakurai, Minoru Suzuki, Ono Koji, Toshihiko Kuroiwa, Shin-Ichi Miyatake, Hiroyuki Nakamura

Evaluation of folate receptor targeted novel boron compound for boron neutron capture therapy using rat brain tumor model

18th International Congress on Neutron Capture Therapy

2018




35

2017

Shinji Kawabata and Shin-Ichi Miyatake

Boron neutron capture therapy (BNCT) for brain tumor

The 14th Meeting of the Asian Society for Neuro-Oncology

2017

55

2017

76

2017




BNCT

76

2017

FBPA-PET

14

2017

S. Kawabata R. Hiramatsu Y. Matsushita G. Futamura T. Kanemitsu H. Shiba K. Takeuchi N. Nonoguchi T. Kuroiwa H.
Tanaka Y. Sakurai K. Akita M. Suzuki K. Ono S.I. Miyatake

REACTOR-BASED BORON NEUTRON CAPTURE THERAPY (BNCT) FOR THE PATIENTS WITH RECURRENT MALIGNANT GLIOMA

XXI11 World Congress of Neurology

2017

BNCT

26

2017




(Hiramatsu Ryo)

(40609707) (34401)
(Furuse Motomasa)

(70340560) (34401)
(Nonoguchi Naosuke)

(70388263) (34401)




