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Development of Boron Carrier for BNCT by Precision Polymerization Technique
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Boron neutron capture therapy (BNCT% is a promising cancer treatment using
neutron and boron-containing drug. This modality uses a nuclear reaction of boron with neutron to
destroy malignant cells. Recently, accelerator-based neutron source have been developed, but
boron-containing drug is very limited. Hence new boron-containing drug and drug delivery system are
highly desired. In this study, we have developed polymer micelles containing many boron clusters by
means of sophisticated polymer synthesis technique. Finally, we found novel amphiphilic block
copolymer which can holds plenty of boron clusters.



(BNCT) (*°B)
a “Li
(BSH) (BRA)
BNCT 20 35 ug °B/g
(DDS) DDS
@ m-
H /Ny M g~ OTBS  H /A\\ OoTBS ;: :'sccl'[,CT::fléHzmz QTN NH,
M BrU’LI M 3. NaN3, DMF .@.
O/ Cgl 4. Hy, PtO,, CH3OH f
m-Carborane 1
m-
m- 1
m-
TBS 2- TBS
PtO,
@ PPFPA-b-PPEGA
PFPA PEGA o)
S SC12H25 AIBN S\, -SCizHzs
CF3 CDSP—» Y N a n \ﬂ/
BTMSB
1,4-dioxane F3C 0 1,5—2?2?:% F30/©/\ o0 O
60°C, 12 h F 60°C, 6 h F Jg
PPFPA, macioCTA  F F F Qeo
F
o
FCDSP < \ Se_SCioHas PPFPA,-b-PPEGA,,
PPFPA -b-PPEGA,
(PFPA)
(PEGA)
PPFPA-b-PPEGA, MnNMR IH NMR
CHORUS BENMR
(SEC)
Mhn,sec Muw/Mp
(©) PPFPAm-b-PPEGA, m-
PPFPA -b-PPEGA, m-
PPFPA -b-PPEGA, m 1 (DMF)
40°C 24
m-
P(mCarA)m-b-PPEGA, 1 19F
1B NMR SEC



PPFPA,;-b-PPEGA,

PPFPAwb-PPEGA,

(4) P(mCarA)n-b-PPEGA,

TEA, DMF
40°C, 24 h

(0]
S_SCq2H
F3C HN™ ~0 % 0]

AN O
TA\RT < 8-9

P(mCarA),-b-PPEGA,,

m-

P(mCarA)m-b-PPEGA, DMF (PBS)
PBS 3
(CMO) ICP
@ m-
PtO, nido
m-
PtO,
m-
&) PPFPA-b-PPEGA
PFPA  CFs-CDSP RAFT (
PPFPA DP, Morris CHORUS
BENMR 22 NMR
Mnonvr 5800
(SEOC) Mnsec 4700 Mw/M,  1.06
DP,
RAFT
PPFPA PEGA RAFT 61%
lH_lQF lH
19F NMR PPFPA  DP, 19 PPEGA DP, 79
( ) Mnnvr 43000 Mnsec 14300
Mw/M, 135 MnnmR Mn.sec SEC
PPFPA-b-PPEGA  PPEGA
(©) m-
PPFPA-b-PPEGA m-
m DMF 40°C 24
m PFPA 3
m-
BF NMR
1B NMR m-Carborane ( )
NMR PEGA unit m-Carborane
(4) P(mCarA)-b-PPEGA
P(mCarA)-b-PPEGA
25mg L™
PEGA ( )
P(mCarA)22-b-PPEGA 4 /PBS 650 ppm
T98G
[1]
[2] m-



(a)

(b)

i
.k

(©
()

| \
0 10 0

-120 -160 2 -10
ppm ppm
PPFPA-b-PPEGA (a)
P(mCarA)q-b-PPEGAm((b) @) FC ) uB( ) NMR
®)
RAFT
PENMR
2( ) PPEGA
CF3 O
o N N,
Br\)lxH H/\[N'N
AcO 0
AcO
AcO
OCHj3
2
PFENMR
6) m PSt-b-PPEGA
m- T—T

\ I |
-20 30 -40

m ©

m-Carborane



5 5 0 0

Fadlan Arif Tanimoto Hiroki Ito Tatsuya Aritomi Yusuke Ueno Maho Tokuda Masaya Hirohara 26

Shiho Obata Makoto Morimoto Tsumoru Kakiuchi Kiyomi

Synthesis, photophysical properties, and photodynamic activity of positional isomers of TFPP- 2018

glucose conjugates

Bioorganic & Medicinal Chemistry 1848 1858
DOl

https://doi.org/10.1016/j .bmc.2018.02.031

Takahashi Masaki Enami Yusuke Ninagawa Hayato Obata Makoto 43

A novel approach to white-light emission using a single fluorescent urea derivative and 2019

fluoride

New Journal of Chemistry 3265 3268
DOl

http://dx.doi.org/10.1039/¢c8nj05105d

Obata Makoto Tanaka Shuto Mizukoshi Hiroshi Ishihara Eika Takahashi Masaki Hirohara Shiho 56

RAFT synthesis of polystyrene-block-poly(polyethylene glycol monomethyl ether acrylate) for 2017

zinc phthalocyanine-loaded polymeric micelles as photodynamic therapy photosensitizers

Journal of Polymer Science Part A: Polymer Chemistry 560 570
DOl

10.1002/pola.28929

Obata Makoto Yamai Kouta Takahashi Masaki Ueno Shintaro Ogura Hiroya Egami Yasuhiro 191

Synthesis of an oxygen-permeable block copolymer with catechol groups and its application in 2020

polymer-ceramic pressure-sensitive paint

Polymer

122281 122281

DOl
10.1016/j .polymer.2020.122281




Yazaki Kohei Takahashi Masaki Miyajima Naoya Obata Makoto 44
Construction of a polyMOF using a polymer ligand bearing the benzenedicarboxylic acid moiety in 2020

the side chain

New Journal of Chemistry 5182 5185

DOl
10.1039/C9NJ06394C

68

2019

http://www.ccn.yamanashi .ac. jp/~mobata/index.html

(HIROHARA Shiho)

(70413804)

(55501)




