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AFRSCIE T 7 HF e e R A 2 G LI 2R U REA R ~— AR LEL, 25
ENORER SIS,

F1E S TiE. BEROBAOIUR & FRE R QKR O ATREE L LToOR TP
BIEBNCT) DA AMEIZ DUV Ttz sodium borocaptate (BSH)X° boronophenylalanine (BPA) 7z & ™
BEfE DR 7 RIFIF TR OE SR 25 Lo, AU REAIOGE M EXBRBEOMETHDL = L, R,
JEEN CTORAEM M E JEEA~ORIRME ER R U FEAERMAMLETHDL I L 2B TWND,
T, IEERESNTWARYR T /X VT %2R 1L, ZHo0FAMEE BRI XEFEEZ L
TWb, TOET, F"UFEEAL, POSEIERMIELZ AT IR Y ~—i, BEAF BNCT HH|Dqf
JEZ R CE D8 LU BNCT HANC 20155 Z L 2EMB L, RN EGAEENERY ~—DAR LT
o DRl OB F A RS LI, AFFEOAEZRL TV,

H2E IKRUBEAERESENET ) L v LOARK EFHE <iX, EEEEOME ICFET S 100 nm
P A ZAOMKIZIE 100 nm FRE ORI &2 F R 2B RV AT S, &) EPR(Enhanced
Permeability and Retention)ZhFEOFIHIZEH L, 100 nm 1 XORREZFTHRUREARY ~
—F 7 v EAIRLL -, IEEIGEME % Fi poly[ Nisopropylacrylamide] (poly[NIPAAm]) % 4%
& L. acrylamidophenylboronic acid(PBA)Z & U R EREHR L LT, AR INBHZLEEBEI(RAFT)
HAHICKV YT ey 7 ROKRYFEEH R Y ~—poly[NIPAAm-block-NIPAAm-co-PBA] % ARk L7=,
F 7 2, RIREAL R OV TAEE OIRERFIEIL, Z NI AT 6 EFH(UV-Vis), By
JeEELE(DLS) KO 1H- & UB-EZRAR B E (NMR)IC K - CTEHE L 7=, EE R ZE UV-Vis B
W, WOEEEIXIREE BRI TRROMIZED L, 30 CEMZ 5 L AMIZEBT 5 2 ER3ghhoiz,
ZOWMNEENERETHMAY LIZMEE, 155 C& 305 CICHMRKEDHREINTZZI Enb,
poly[NIPAAm-block NIPAAm-co-PBAlIL 2 BtRED FIREESFVAIKIEE (LCST) 2 A LT\ % Z & 23450
ST, ZOREOREREZ DLS JIEICTHR/E A, 16~28 CT5H50~60nm f2E, 32 ~40 CTiX
80 nm BEDTF ) I v AEEKTHZ AR Lz, ULV, AWNLOEEER T 100 nm FLEE DKL
BIZT 7 I BWUETEDHLWAUREAR ) ~—ZAIRT 5 Z LIk LT,

W3 [Ny AR — a2 T 5 ERERIMERY) ~—WEARNE L o XA ANV AT X
—DOEREFHE T, WG A A L, PUBESREST AR b — U AFE LB 5 A E bt
VEA A NAZNRy Z—HVI-E) &2 i & Lz LT 2 s 2 A8 LU=, HVJ-E [ Zsiisirkl &
L ClrEFER SNTWA DS, RiEkE HEGEE L CRIMLAZBISEZTE W) EBRRMENDH D, £
TAETIE, HVJ-E 2R U EEGAEERBANERY ~— Oy L, il 2845 & 3tic, BNCT A3
B~ E2 5B Lz, £XRBMMERY ~—Tbh D 2-methacryloyloxyethyl phosphorylcholine
MPO) % FF# L L, HVJ-E LOR~OEAEMHEZET L0 ¥R —/Li methacrylamide
benzoxaborole (MAAmMBO) % il #3A A 72 4L EH A R U ~ — poly[MPC-co MAAmBO] % & Ji% L 7=,
poly[MPC-co-MAAmMBO] % HVJ-E 73k & bl e B4 TRA - MGESE5 2 & T, HVJ-E L~
AT A L 72 (HVJ-E/p[MPC-MAAmBO)) , &5 2, kxR Y ~—RETCHEL -
HVJ-E/p[MPC-MAAmBO]Z =7 U MEIFIE L IRA L, Wi Z2{T->72& 2 A, 50 mg/mL O
JETlX MAAmBO %&£ 72\ poly[MPClT#¢7 L 7= HVJ-E/pIMPCHIZ B W TIEIEEM LT L £ 9 23,
HVJ-E/p[MPC-MAAmMBO] DA Tl 20 %D IREIMANHEII EA B &7z, MAAmMBO (2 X %R
72 HVJ-E £H~OBHNER SN EEZ BN D, HVI-Ep[MPC-MAAmMmBOlIZ, BNCT & g
EE BB DTN AIRRIEZER LS T /ML e 72D Z L3 if SN D,

o4 E REEREEZ AT 2R UEESAERY ~— O ERHE) Tid, HIEPSERIEE G255
UREGHER) v —E K LTz, BEHBEER Y ~— O T7EI2 X, MPC & butyl methacrylate(BMA)
DIEEER)~v—L, VALV T 4 FEREET IR ~—0 2 FBENFEE L TWEN, 2 EM




TIEHEAIE LCOBMAMEICRARN S o7, ZITRETIIINOLEAMEG L, FUREALEEGRY <
—HBETALT 4 REBERT LT AR =P ROIFHA ) ~—2 AT 52 L 25 LT,

MPC, MAAmMBO X O BMA O /) ~—% RAFT EHIC L > THRE L=, R ~—Kiix 7 F /v
TIvTTF ALz, BonA Y ~v—i% 1H-& UB-NMR KON 7 — U =B HIRI 05 I 5
FTIRICE o THE L=, FT'IR 2BV T, 2,500cm Ui F A —VIEH kDO v — 7 2R L2
D, FA—IAEBEIT L TWA Z ERALMNE o Tz, PANLT 4 REHEARIZLH>TT AT =
VERAEAMAE L2, TH & UB-NMR KON FTIR (k- CTHIE LR, BEFBRMERY) v—
poly[MPC-co BMA-co MAAmMBO]-S-Arginine DA ik % il L 72, & D%, HepG2 il v Tz
WEBATZFE L72L 2 A, YALVT 4 REBBOFESMNBITEEZBIICENIEL 2L KO
RN~ —ITMRRE DO 2 TR~ EBITT 5 Z LB LNIRoTe, ZORY ~—%F|
M3 %2 & T, @R D ERE RS ~DO R U RIEHT U ANY —RNA[RRIC/R D LS D,

FHE [FES) T, FREICBWTELNIEREZRIGE L, KinXofme L,

%« FSCEEIE, IS 2000 52 & 9830 300 54 LRI ORINT 50y, b L<IEIE3C 800 B4 L EPHRIH L TS 72E 0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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This thesis entitled “Creation of Multi-functional Boron-containing Polymer for Boron Neutron Capture Therapy” is
composed of 5 chapters.

Current status of cancer treatment in Japan and effectiveness of boron neutron capture therapy (BNCT) for cancer treatment
was reviewed in chapter 1. To overcome current issues related with BNCT, it was determined that the objective of this
thesis is to create boron-containing multi-functional polymer materials for BNCT agent.

In chapter 2, a thermoresponsive boron-containing poly[N-isopropylacrylamide (NIPAAm)] diblockcopolymer,
poly[NIPAAm-block-NIPA Am-co-3-acrylamidophenylboronic acid (PBA)], was synthesized and the physicochemical
properties were evaluated by using various spectroscopic techniques. Ultraviolet-visible spectrophotometry and dynamic
light scattering measurements revealed that poly[NIPAAm-block-NIPAAm-co-PBA] showed two step phase transition, and
the nanoparticles having ca. 80 nm, which is adoptable for inducing enhanced permeability and retention effect, could be
formed above the lower critical solution temperature of the polymer in an aqueous solution.

In chapter 3, hemagglutinating virus of Japan envelope (HVJ-E) coated by biocompatible and sugar binding boronated
copolymer composed of poly(2-methacryloyloxyethyl phosphorylcholine) (MPC) with methacrylamide benzoxaborole
(MAAmMBO), HVIJ-E/p[MPC-MAAmMBO], was created by a living radical polymerization method. In vitro cytotoxicity and
cellular uptake of the copolymer was demonstrated, and hemolysis suppression by 20 % could be archived by coating the
copolymer onto HVJ-E surface compared with natural HVJ-E.

In chapter 4, cellar membrane penetrative boron-containing polymer, which consists of poly(MPC-MAAmMBO) and
poly(disulfides) blocks, poly[MPC-co-BMA-co-MAAmBO]-S-Arginine, was synthesized, and the in vitro membrane
penetration ability was evaluated. The results indicated that the poly[MPC-co-BMA-co-MAAmBO]-S-Arginine enabled
efficiency to penetrate into cell membrane rather than the polymer without poly(disulfides),
poly[MPC-co-BMA-co-MAAmBO]-SH.

In chapter 5, I summarized the results obtained in each chapter. Consequently, in this thesis, I succeeded to create
boron-containing multi-functional polymer materials and to evaluate its potentials as novel BNCT reagents.
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