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H-3 80 300 1200 | Co-60 0.5 4 16
C-14 50 100 400 | Cu-67 2 10 40
Na-22 1 4 16| Zn-65 2 10 40
Na-24 1 20 80| Ga-67 37 111 444
Al-26 2 10 40| Ga-68 2 20 80
P-32 150 750 3000 | Ge-68 2 20 80
P-33 50 250 1000 | Rb-86 2 20 80
S-35 50 750 2000 | Sr-90 0.001 0.01 0.04
Cl-36 1 4 16| Ag-105 1 4 16
K-42 1 40 160 | Ag-110m 0.5 4 16
Ca-45 5 40 160 | Cd-109 2 10 40
Ca-47 2 20 80| In-111 37 111 444
Cr-51 10 100 400 | Sb-124 1 4 16
Mn-54 0.5 4 16| 1125 10 80 320
Fe-55 3 40 160 | 1131 5 20 80
Fe-59 1 4 16| Cs-137 0.04 1 4

Co-57 0.5 4 16 | Hg-203 0.4 2
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1. 1FLC»IC

R D 23 ATRIERE L, IEH KR g iin i E o EEMidic d EEEZ 5 2T L
9729, BADOHRECHEEOREICOARAY, BEOEFOYE (QOL) ICKkE RpE
EEZDZEDPHLNTWS, Z I CIRETIE, XVEKFEBEER kKON TED,
ZDOEDH 2020 FICFER] X N7z & v FEH T HiTEEE (Boron Neutron Capture
Therapy : BNCT) Td 5.

BNCT &%, vk (YB) &HtEFoRRISICLXVAEL 2 a MEHwT, BSiHEo
B % FEPICHE I 2 U iEE B 2. Bife, MR KT T3 BNCT fi+ vk
EEGIRA TR =" OB THDEH., ZDEYW7P TH % p-boronophenylalanine (BPA)
(3150 TIRRREEAME W (0.078w/v%).

% ZCHIFHIc B 72 5T, AT AR = "3 BPA OREHBFI E LTy re b =i
WTWBD, ZTNTHERMBEIL30WNVNRETHE. 20w, KEHRENS KL K
D, BE~OHEEAENKE V. X 5 BPA BIESGHIENA~TICT I VB 7 v 2H
—%— (LAT-1) /4L CEMICEY AT S b DD, LAT-1 350HHETH 2 72 0 [EE
HTPRATE S R TRV, 2 D728, WP FHRESRTIC 5 L 72 BPA 2 EES~ L HEl S
MR 3 2 ERRGICHEI S L, BESDROETAEEING.

Z o oHkA R, BEULFEO —D2 L LTA A ik (Tonic Liquids : ILs) & H L,
BPA DAEREE D 72 0 O BIKILIFFE 21T > T & 7=,

AR, EFPYERRT % IS L 7258 BPA 85I BE 3 2 Rfr O 2 03
5.

2. FEERBEEL

ILs OfME & LC, EFREAEORVCIEICK > TN ICEKZAA, /o
ARWE NMR (BRESIEEHT) , FT-IR (7 — Y =& #5550 0560 1) 3 X 8 DSC

ORZEBRBEIE) CXoT, ILsTHBZ & eA L. EonrzILs iIcxfL T,
BPA ZHTH 3 % £ CHEM S ¢, 20 LA %E ICP-AES THIES 2 2L T, %ILs D
BPA &R % TEGR L 7z,

BN IRIRE S b7z ILs (BPA-ILs) % V79379A Mg (F¥ 4 =— X LR & —
FRAEDEMIAE) 1CHEER L, WST assay IC X b IEE A ICN 3 2 B 2 54l L 7=.
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[Ffkic, BPA-ILs % CT26 Ml (= v A MG AMIME) KTHE~ Y RIci&sE L, #%
KPR IS AR N & 7 RIRE % ICP-AES GEEMGA 7' 7 X~FMohr) THlES 2 2 & T,
SR B)IE & R L 7=,

X o, FRICERLL 223 AF T A<y 212 BPA-ILs 25 L 7214, i T-RRigs
AT\, Z OEERR 2 RRFICHIE T 2 2 & CHIEESR 2 R L 7-.

3. EEEE

AREETED B VB R L% v 72 ILs OGBSI L7z, ILs 2K 5 77 54 v 1)
BicA 7NV IvERIIZI VY ERHG, Z200ER2T7 =4 vYEL LTEKET I VP
TVBEMRCS LT, AR~ REPWIRFTE 2 ILs ZHMBEAKT 2 2 LITHIIL
7z.

fRo 7z ILs © BPABREEIZIRA T34 w/vde b 7z b, R7HRm =y "L L TH 10
EOWRMAER EAER I (K1) .

Anions L-serine L-proline Citric acid  BPA-Fructose
Solubility 19000 18000 4600 1250
(ppm) 34.5 34.8 8.9 2.6
(W/V%) . . . .
ICs (ppm) | 2143 +0.74 18584 + 0.84 — 1181 + 1.14

Appearance

X 1.1Ls DS & F nZF nickt 4 3 BPA IBfEE B X Ol a1 (ICso)

in vitro COMILTHT§ 2 EICBAL T, 747 b —REE L FFED, X DRV
fasEtEZ R L 7=

X512, invivo CORMETEIBSIC X APUEE R, v o — R E i L C i
SR 7 B b, R I 5 © L AL T (
2) .



6000- - no treatment (n=6)

—_ ¥ irradiation only (n=6)
< BPA Fru IPP
E ® 2imgBkg m-3)
) -
E 4000 4 Meg-Ser (BPA) (n=6)
8
£
=
& 2000

0 :

0 10 20 30
time (day)
2.1Ls @ BNCT T X % 1BEshE
4. BbYIC

413, BNCT o B EHORES X REMEZ IS IcED» 3 2 82 HE L
T, FI2v 77U ") —v 272 (DDS) S®IANLEAM 2 A& L L 2 Hld v FZEH o
BAFSICIIE D HL Y FLA T 2. AR TR L 72518 BPA 8| 2 &, BEICHEN R R Y
FIF 2K S L, HOOfimZEELTWwd,. XA HAyREHL2ERLT
25L9, SHROBMELH T TLE 2\,

5. BHERFET B X ORI

[1] BN, GRS, ATNsER, S, BIESE, A 4 vilikx fv 72 BPA 85 X O
BPA % HERIE & 3 % 4 A ViRiE, Frarel 7525094 5,

[2] BINE, W EEE, fTNSER, e, BIIESE, p—Fn )/ 7=V 7T 7= v 2K
rE T B AF VIR, FFRFE 7525095

[3] M. Shirakawa, Chasing New Cancer Treatments: Current Status and Future
Development of Boron Neutron Capture Therapy, x, 144, 871-876, (2024).

(RiHEE]

AW DR 1L, JSPS BHFE: (22K09246, 25K12340) 35 X NS FE AU R 2
WaoEerZICBoNEDDTT, 72, (EREEEEICEAFEHZIET KL%
W22 E, DX DEHERL BT

¥, RO —FMIE MR EES R - OBEH AT O sE IR R 2 FIH L CEi L
F L7
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e  Kataoka T, Kanzaki N, Sakoda A, Shuto H, Yano J, Naoe S, Tanaka H, Hanamoto K, Terato H,
Mitsunobu F, Yamaoka K (2021) Evaluation of the redox state in mouse organs following radon
inhalation. ] Radiat Res, 62(2): 206-216; https://doi.org/10.1093/jrr/rraal29

e  Kataoka T, Shutou H, Naoe S, Yano ], Kanzaki N, Sakoda A, Tanaka H, Hanamoto K, Mitsunobu F,

Terato H, Yamaoka K (2021) Radon inhalation decreases DNA damage induced by oxidative stress
in mouse organs via the activation of antioxidative functions. ] Radiat Res, 62 (5): 861-867;
https://doi.org/10.1093/jrr/rrab069

e  Hiroaki TERATO, Yuka TOKUYAMA, Hiroki NISHIYAMA, Takashi MATSUNAGA, Yuki
YOSHIDA, Satoshi IHARA: (2022) Sterilizing ability of high-voltage pulsed discharge plasma with

cavitation for microorganisms including radio-resistant bacterium in water. Biocontrol Sci, 27 (1):
41-48: https://doi.org/10.4265/bio.27.41

o SHIFE. BLA LY KIRNHTE, TEFEEE, SFREM (2022) RRHEROHIRZTT 5 7 v — 73|
EHOEAL ZOEKD-D DY fHH HARBS IR 28 B, 21(2):64-68:
https://doi.org/10.11269/jjrsm.21.64

e  Midori ISOBE, Hiroyuki MORI, Narufumi OKADA, Yuriko MANNAMI, Hiroaki
TERATO, Shielding Ability of a Novel Iron Ceramic Material for Gamma-Rays, Radiation Safety
Management, 2023, Volume 22, Pages 1-6, Released on J-STAGE December 09, 2023, Online
ISSN 1884-9520, Print ISSN 1347-1511, https://doi.org/10.12950/rsm.230809

e T. Shigehira, T. Hanafusa, K. Igawa, T. Kasai, S. Furuya, H. Nishimori, Y. Maeda, H. Michiue, A.

Fujimura, Particle and Heavy lon Transport Code System-Based Microdosimetry for the
Development of Boron Agents for Boron Neutron Capture Therapy. Adv. Theory Simul. 2023, 6,
2300163. https://doi.org/10.1002/adts.202300163

e Tianyun Zhou, Kazuyo Igawa, Tomonari Kasai, Takuya Sadahira, Wei Wang, Tomofumi

Watanabe, Kensuke Bekku, Satoshi Katayama, Takehiro Iwata, Tadashi Hanafusa, Abai

Xu, Motoo Araki, Hiroyuki Michiue, Peng Huang: The current status and novel advances
of boron neutron capture therapy clinical trials. American Journal of Cancer Research
2024;14(2):429-447.

o SH # WL ALY, K A, PR CEM, 6E EE (2024) RN R
I3 B NERIREE > X 7 L OFAFERF] BB RK 2E B2 A5, 23(2): 78-82
https://doi.org/10.11269/jjrsm.23.78

e Tianyun Zhou, Kazuyo Igawa, Tomonari Kasai, Takuya Sadahira, Wei Wang,
Tomofumi Watanabe, Kensuke Bekku, Satoshi Katayama, Takehiro Iwata, Tadashi
Hanafusa ,Abai Xu, Motoo Araki, Hiroyuki Michiue ,Peng Huang (2024) The current
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status and novel advances of boron neutron capture therapy clinical trials. American
journal of cancer research ,14(2): 429-447. https://doi.org/10.62347/HBBE6868

(25 X OTRRNBRESE] (202 44)

PR AEHREE, B0 AEY IR RE, BHEE, B B [P RRICEoTAED
% DNA 815D K SAMAENT | AR K FE AR SRR IR AT S 58 BTl 2 2024 4F
1 A 31 H-2 A1 H CKHAFAEELHT)

Takanori Wakita, Kazuyo Igawa, Miyu Kaneda, Naoshi Ikeda, Hiroaki Terato, Yuji Muraoka,

Takayoshi Yokoya. "Visualization of boron distributions in cancer cells dosed with a boron
delivery drug." The 28th Hiroshima International Symposium on Synchrotron Radiation,
Hiroshima, Japan. March 14-15, 2024.
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AN DR ZO AR BIOICFIRIED Fh 6 - 6B TR I LA B AR
PSS 2024 AERZE RS 2024 4F 3 H 18-21 H (on line)

A WS, DA E D KEENTE, fEEEE. SFRZZH TNORM HHERIE D
22Ph/212B1 ¥z A L — & — & W 72 IEE E U RIS T HE 0 R R EEE ) 45 5 Bl H
AR 2 P « AARREY S ERIRES, 2024 412 H 16 H~18 H (K
B
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https://doi.org/10.62347/HBBE6868

AR #EE

TERX A (U B E B IE R ). DTFEalE

SHNTEE | SH2EE | SHN3EE | SH4EE | SHLSEE
FIEEH 145 4 133 4 188 4 171 4 163 4
RBEEH 38 1 31 1 311k 25 11 24 1
Z N (BE) BiEfE oS
AERZESEOHR (MBq)
P-32 H-3 C-14 [-125 Rb-86 [-131
S T EE 124.29 9.25 0 156.11 0
S 2 EE 337.56 0 0 153.53 0
S 3 &R 347.083 181.752 0 438.09 0
S 4 FE 322.152 0 0 424518 0
S 5 FE 327.824 0 0 1613.507 0
Sr-90 In-111 Ga—-67 Mo—-99 Tc—99m [-123 Zn-65
S T EE 0 370 148 925 2090 148 0
S 2 EE 0 0 37 0 3219 592 0
S 3 &R 0 0 74 0 1110 666 0
SF 4 EE 0 0 148 0 5476 148 0
S 5 FE 0 0 666 0 0 333 0
ROPOUIED B 4B (MBq)
C-11 F-18 Cu—64 Zr-89 0-15
S T FE 112000 24990 222 6730 0
S 2 EE 2580 137850 0 5319 0
S 3 FE 323600 84410 0 5925 18800
S 4 FE 286400 74100 0 11119 0
S 5 FE 73500 97541 0 9575 0
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