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In this study, we clarified the problems of shell and core for polymer
micelles that have been proven to be useful as a drug delivery system (DDS), and conducted new
material design and functional evaluation to solve them. Regarding the shell, we have developed a
cancer cell-affinity polymer and a pH-responsive betaine polymer as new materials to replace PEG,
and succeeded in dramatically increasing tumor accumulation of DDS. On the other hand, regarding the

core, we have established a new method for preparing ternary polymeric micelles that can contain
various bioactive proteins by using tannic acid and boronic acid group-containing polymers. The
ternary micelles revealed the prolonged blood circulation and enhanced tumor accumulation as well as
site-specific activation of the incorporated proteins.

DDS



(DDS)

DDS
DDS
20 DDS
DDS
)
PEG
pH
Glutamine(GIn)
PGlu(DET-Car) 2
pH7.4
PEG
(
)
pH
)
(DET)
H-NMR  GPC
)
TA
PEG- (L- )
TA pH
pH
(B -Gal) in vitro
D
(L- )
-Glu) ( 1) PLys(GIn) A

(PEG)
DDS
(RES) (
(PEG) PEG
DDS
PEG
GIn (ASCT2)
pH
pH7
)
(L-
(L- )
Michael
(
( )
- - B -
in vivo
PLys(GIn) PLys(a
SCT2



PLys(a -Glu) GIn o -

~2
] 4.0E+08
2 %

0 4

N 2.0E408

a 0
PLyS ( N?,- OO N? ~,:H (bN)],«.,,o\_,— ~o" O ‘N)"\rn_‘n
ASCT2 §
A549 O;NH M
PLys(GIn) PLys(Gln) PLys(a-Glu) ~ *" -
(DP) ‘_“‘NHJ' ;‘)
DP 262 o "
5 PLys(GIn)  PLys(a -Glu) Fig.1 PLys(GIn) PLys(a -Glu)
(Fig.1(a) PLys-262 )
PLYys(GIn) PLys(a -Glu) PEG PEG10k
20k PEG-PLys(GIn) PEG-PLys(a -Glu) PEG40k
PEG-PLys(GIn)  PEG-PLys(a -Glu) (Fig-1(a))
PEG PLys(GIn  ASCT2
PLYs(GIn) PEG-PLys(GIn) ASCT2 0-
-L- (Bzl1-Ser) PEG40k Bzl-Ser
(Fig.1(b)) PLys(GIn)
PEG20k PEG-PLys(GIn)  ASCT2
A549
PLYys(GIn) PEG
ASCT2 PEG20k-
PLys(GIn) (Fig.1(c)) ASCT2
PEG20k-PLys(GIn) Enhanced
Permeability and Retention(EPR)
PEG20k-PLys(GIn) PLys(GIn)
ASCT2 PLys(GIn)
DDS
ACS Appl. Bio Mater. (4,7402-
7407(2021)) DDS
(@) 204 Bzk-Ser (C) 188400 PLys(GIn)-262
180 17 BOmM B10mM 820 mM +—PEG(10k)-PLys(Gln)-262
450 8 Gin side chain i H 105100 e
£ 140 B a-Glu side chain L;J~ A_‘ n.s % 14E+09 TPE?&DK}}-PL;::Q-EJ:)-ZSO
r:.h 120 4 m 1.2E+09 PLys(GIn)-100
;ﬁﬂ 100 4 N@ 1.0E+00
K 80 4 ;‘E B.OE+08
% :g ﬂ 1) goE+08
&“'\'fug'

5 w
Ao o
o

o \.9'*\"1, & g;{ \,c“'\;"'? [l e« V)
@ q@c’.\e‘q'b QQ‘:’\;\‘!:{: o f\,‘f’@“ iﬁg“q e 5 10 |m|(h;'5 0 2
Fig.2 (a)PLys(GIn) PLys(a -Glu) A549 ; (b)PLys(GIn)
Bzl-Ser ; (©)PLys(GIn) PEG-PLys(GIn)
2)pH
pH
(PGlu(DET-Car)) (Fig-3(2)) @ pH7.4 pH5~7 O g, A
pHT.4 2 SN, |
pH6.5-6.8 i 1{1’ L_;g_j‘~"*%- B
NH . @ \=
P ‘_% (; "%
PEG Neutrally —RH NH +° 2 ' m"
Charged Oe Cahomcj\ @
(Fig-3(a) Q@ { ol
PGIU(DET-Car)  PEG 22253 (a)PGlu(DET-Car) ; (b)PGIu(DET-

(Angew. Chem. Int. Ed. 57,
5057-5061(2018)) PGlu(DET-Car)



PGIu(DET-

Car) pH (@) PEGam-AuNPs pmiﬁ:;’far} POIERAa (c)
"é 15E+07
£
PGIu(DET- g =7
EDA) PEG B 0E+07
g BE+0T
( AUNP) (b)  PEGzu-AuNPs Pslﬂieﬁgfan F'GI:&EEIﬁ-SCar] g _—
Eg OE+07
C26 i
o
Qaéﬁﬁ
Polymer-AuNPs + E + Nucleus
Fig.4 AuNP [@®] [(©]
AuNP  PEG
AuNP
Fig.4 PEG AuNP
AuNP
(Fig.4(b))
AuNP w0 ®)
PGlu(DET_Car) @ —4—PGIu(DET-Car)-AuNPs P mg/kg =0.8 mg/kg m2 mg/kg
AuNP  PEG PGIU(DET- sf T [ouComcoriun™ L4 e
EDA) AuNP g g
5 B, %
(Fig.5(a)) o =
PEG = = 7=k B
PGIU(DET-EDA)  AUNP L %5 E
. e WE
T T =S ’ -3 J S
PGIU(DET-Car) ~ AuNP P @ O W W W
eqp“‘ O‘D‘\ G'a‘\"
2mg/kg SR o
320 /g Al
Fig. 5 AuNP (@
i ©)
(Fig.5(b))
AuNP PEG
PGIu(DET-EDA) AuNP PGlu(DET-Car)
AuNP (Fig.6(a))
PGlu(DET-Car) AuNP
(Fig.6(b)) (Hypoxia)  AuNP PEG
PGlu(DET-EDA) AuNP Hypoxia PGlu(DET-Car) AuNP
Hypoxia (Fig-6(h)) Hypoxia
pH PGIu(DET-EDA) AuNP  Hypoxia
PGlu(DET-Car) AuNP
PEG DDS
— (c) Polymer-AuNPs-Cy5
PGIu(DET-Car) ] Pl e |7 -
3 UD’ 30 €0 a0 120 150§
PEG : § o e &
DDS 3 R R T
é % AT, N A ;ﬁ
; ‘Efgg vessel  — PGIU(EDA-Car|-AuNPs| T
; £ wal | —Biood vessel Ol
E ® w0 Ar& Tumor tissus é%
% “gﬁj 3:%—60‘ 79;17 120 150 E:D'{‘
J. Control. Fig. 6 @ ) AuNP( )
Release (346,392~ ; (b) AuNP ; (CHypoxia( )
404(2022)) AuNP( )
pH
( ) pH




PEG DDS

( )
2)
TR e B e TWOm
PEG- L) TA PEG-P[Lys(FPBA)] T 3@
(L- ) i“& Self-assembly
B galact(;;f{;;zs in aqueous solution (PE"tZs_‘me )
5 roteinase
(p-Gal) - Y
(GFP) - b % | P-Gal TAPEG-PILys(FPBA) ko
ugresgence o
% Toky:Green(TG)-B~Gal
TG
Biomacromolecules Fig-7 p -Gal
(21, 3826-3835(2020))
B - (B -Gal) B -Gal TA PEG-PLys(FPBA)
40nm (B -Gal/TA/PEG-PLys(FPBA)) (Fig.7)
TokyoGreen(TG)-B -Gal (TG-B -Gal B -Gal
TG ) B -Gal/TA
70% (Vmax )
TG-B -Gal B -Gal
B -Gal/TA B -Gal
(Proteinase K)
B -Gal B -Gal/TA 60%
85%
B -Gal B -Gal/TA (C26
) B -Gal B -Gal/TA
(Fig-8(a)) B -Gal B -Gal/TA
7-8 (Fig.8(b)) B -Gal B -Gal/TA
24 TG-p -Gal 45 TG
B -Gal/TA TG
TG
(Fig.8(c))
ACS Appl. Mater. Inter.
(13, 54850-54859(2021))
(a) (b) (c) _
60 y H, G D-PBS(-) + TG--Gal
% } & p-GalTA g5 T0E+08 B g-Gal + TG-p-Gal
= 5 o B-GallTA/ g Z 6.0E+06 [] © p-GalTA + TG-p-Gal
H 8- GalTAY 54 =PEG-PLys(FPBA) ,_::! %5_0905 H ® B-Gal TAIPEG-PLys(FPBA) + TG--Gal
2.0 1 | \PEG-PLys(FPBA) g 3 T 40E+08
Szo ga _§"§ 3.0E+06
® : ®2 2 g 20E+08
" 14 p- p-GalT 2 108+ |
ol som, S e N
JEE " B - Tumor Spleen Liver Kidney Lung Heart
Fig.8 B -Gal [B -Gal/TA/PEG-PLys(FPBA)] @
® B -Gal ©
TA
(AAY) AAV



22 22 2 3

A. Awaad H. Takemoto, M. lizuka, K. Ogi, Y. Mochida, A.-H. Ranneh, M. Toyoda, M. Matsui, T. 346

Nomoto, K. Hayashi, K. Tomoda, T. Ohtake, Y. Miura, N. Nishiyama

Changeable net charge on nanoparticles facilitates intratumor accumulation and penetration. 2022

J. Control. Release 392-404
DOl

10.1016/j . jconrel .2022.04.025

Y. Honda, T. Nomoto, M. Matsui, H. Takemoto, Y. Miura, N. Nishiyama 13

Sequentially self-assembled nanoreactor comprising tannic acid and phenylboronic acid- 2021

conjugated polymers inducing tumor-selective enzymatic activity.

ACS Appl. Mater. Inter.

54850-54859

Dol
10.1021/acsami -1c20188

H. Guo, T. Nomoto, S. E. Muttagien, X. Sun, K. Komoto, M. Matsui, Y. Miura, N. Nishiyam 18

Polymeric iron chelators enhancing pro-oxidant antitumor efficacy of vitamin C by inhibiting 2021

the extracellular fenton reaction.

Mol Pharm. 4475-4485
DOl

10.1021/acs.molpharmaceut.1c00673

Y. Honda, T. Nomoto, H. Takemoto, M. Matsui, K. Taniwaki, H. Guo, Y. Miura, N. Nishiyama 4

Systemically applicable glutamine-functionalized polymer exerting multivalent interaction with 2021

tumors overexpressing ASCT2.

ACS Applied Bio Materials 7402-7407

Dol
10.1021/acsabm.1c00771




J. Liu, H. Cabral, T. Aoki, N. Nishiyama, Y. Huang, K. Kataoka, P. Mi

15

Nanoprobe-based magnetic resonance imaging of hypoxia predicts responses to radiotherapy,
immunotherapy, and sensitizing treatments in pancreatic tumors.

2021

ACS Nano

13526-13538

Dol
10.1021/acsnano.1c04263

T. Nomoto, Y. Yao, Y. Inoue, M. Suzuki, K. Kanamori, H. Takemoto, M. Matsui, K. Tomoda, N. 332

Nishiyama

Fructose-functionalized polymers to enhance therapeutic potential of p-boronophenylalanine for 2021

neutron capture therapy

J. Control. Release 184-193
DOl

10.1016/j . jconrel .2021.02.021

S. Muttagien, T. Nomoto, X. Dou, H. Takemoto, M. Matsui, N. Nishiyama 328

Photodynamic therapy using LCST polymers exerting pH-responsive isothermal phase transition 2020

J. Control. Release 608-616
DOl

10.1016/j . jconrel .2020.09.036

X. Sun, T. Nomoto, H. Takemoto, M. Matsui, H. Guo, Y. Sun, Y. Miura, N. Nishiyama* 329

Potential urinary monitoring of the enhanced permeability and retention effect using MMP-2- 2020

responsive poly(ethylene glycol) derivatives

J. Control. Release 513-523

DOl
10.1016/j . jconrel .2020.09.004




K. Komoto, T. Nomoto, S. Muttagien, H. Takemoto, M. Matsui, Y. Miura, N. Nishiyama* 112

Iron chelation cancer therapy using hydrophilic block copolymers conjugated with deferoxamine 2020

Cancer Sci. 410-421
DOl

10.1111/cas. 14607

H. Takemoto, N. Nishiyama 53

Construction of nanomaterials based on pH-responsive polymers for effective tumor delivery 2021

Polymer J. 1353-1360
DOl

10.1038/s41428-021-00542-7

Y. Honda, T. Nomoto, M. Matsui, H. Takemoto, Y. Kaihara, Y. Miura, N. Nishiyama 21

Sequential self-assembly using tannic acid and phenylboronic acid-modified copolymers for 2020

potential protein delivery

Biomacromolecules 3826-3835
DOl

10.1021/acs.biomac.0c00903

H. Takemoto, T. Inaba, T. Nomoto, M. Matsui, X. Liu, M. Toyoda, Y. Honda, K. Taniwaki, N. 235

Yamada, J. Kim, K. Tomoda, N. Nishiyama

Polymeric modification of gemcitabine via cyclic acetal linkage for enhanced anticancer potency 2020

with negligible side effects

Biomaterials 119804
DOl

10.1016/j -biomaterials.2020.119804




T. Nomoto, Y. Inoue, Y. Yao, M. Suzuki, K. Kanamori, H. Takemoto, M. Matsui, K. Tomoda, N. 6

Nishiyama

Poly(vinyl alcohol) boosting therapeutic potential of p-boronophenylalanine in neutron capture 2020

therapy by modulating metabolism

Science Advances eaazl722
DOl

10.1126/sciadv.aaz1722

Y. Hirose, M. Maeda, Y. Konishi, J. Okamoto, S. lkuta, Y. Okamoto, H. Ishii, S. Yoshizawa, S. 10

Umemura, T. Ueyama, S. Tamano, A. Sofuni, K. Takemae, K. Masamune, H. Iseki, N. Nishiyama, K.

Kataoka, Y. Muragaki

Sonodynamic therapy with anticancer micelles and high-intensity focused ultrasound in treatment 2019

of canine cancer

Front. Pharmacol. 545
DOl

10.3389/fphar.2019.00545

H. Takemoto, C.L. Wang CL, T. Nomoto, M. Matsui, K. Tomoda, N. Nishiyama 20

Pyruvate responsiveness based on a -oxohydrazone formation for intracellular siRNA release from 2019

polyion complex-based carriers

Biomacromolecules 2305-2314
DOl

10.1021/acs.biomac.9b00261

S. Watanabe, K. Hayashi, K. Toh, H. J. Kim, X. Liu, H. Chaya, S. Fukushima, K. Katsushima, Y. 10

Kondo, S. Uchida, S. Ogura, T. Nomoto, H. Takemoto, H. Cabral, H. Kinoh, H. Y. Tanaka, M. R.

Kano, Y. Matsumoto, H. Fukuhara, S. Uchida, M. Nangaku, K. Osada, N. Nishiyama, K. Miyata, K,

Kataoka

In vivo rendezvous of small nucleic acid drugs with charge-matched block catiomers to target 2019

cancers

Nature Communications 1894

DOl
10.1038/s41467-019-09856-w




S.E. Muttagien, T. Nomoto, H. Takemoto, M. Matsui, K. Tomoda, N. Nishiyama 20

Poly(N-isopropylacrylamide)-based polymer inducing isothermal hydrophilic-to-hydrophobic phase 2019

transition via detachment of hydrophilic acid-labile moiety

Biomacromolecules 1493-1504
DOl

10.1021/acs.biomac.8b01465

T. Chida, Y. Miura, H. Cabral, T. Nomoto, K. Kataoka, N. Nishiyama 292

Epirubicin-loaded polymeric micelles effectively treat axillary lymph nodes metastasis of 2018

breast cancer through selective accumulation and pH-triggered drug release

J. Control. Release 130-140
DOl

10.1016/j . jconrel .2018.10.035

R. Toshiyama R, M. Konno, H. Eguchi, H. Takemoto, T. Noda, A. Asai, J. Koseki, N. Haraguchi, Y. 38

Ueda, K. Matsushita, K. Asukai, T. Ohashi, Y. lwagami, D. Yamada, D. Sakai, T. Asaoka, T. Kudo,

K. Kawamoto, K. Gotoh, S. Kobayashi, T. Satoh, Y. Doki, N. Nishiyama, M. Mori, H. Ishii

Poly(ethylene glycol)-poly(lysine) block copolymer-ubenimex conjugate targets aminopeptidase N 2019

and exerts an antitumor effect in hepatocellular carcinoma stem cells

Oncogene 244-260
DOl

10.1038/s41388-018-0406-x

X. Dou, T. Nomoto, H. Takemoto, M. Matsui, K. Tomoda, N. Nishiyama 8

Effect of multiple cyclic RGD peptides on tumor accumulation and intratumoral distribution of 2018

IRDye 700DX-conjugated polymers

Sci. Rep. 6077
DOl

10.1038/s41598-018-26593-0




A.-H. Ranneh, H. Takemoto, S. Sakuma, A. Awaad, T. Nomoto, Y. Mochida, M. Matsui, K. Tomoda, M. 57
Naito, N. Nishiyama

n ethylenediamine-based switch to control the polyzwitterion charge at tumorous pH for 2018
effective tumor accumulation of coated nanomaterials

Angew. Chem. Int. Ed. 5057-5061

DOl
10.1002/anie.201801641

T. Nomoto, N. Nishiyama 178

Design of drug delivery systems for physical energy-induced chemical surgery 2018

Biomaterials 583-596
DOI

10.1016/j -biomaterials.2018.03.038

82 17 14

DDS

17 TR

2022

Nobuhiro Nishiyama

142 S29 ~

2022




Nobuhiro Nishiyama

Novel core-shell design for smart polymeric micelles

Materials Research Meeting 2021 (MRM2021)

2021

70 ( )

2021

Guo Haochen, , , Voon Yan Ming,

70 ( )

2021

Cas9 RNP

70

2021




70

2021

Yuto Honda Takahiro Nomoto, Makoto Matsui, Yutaka Miura, Nobuhiro Nishiyama

Construction of sequential self-assembled protein ternary complex utilizing boronic acid conjugated-polymer and tannic acid
for protein delivery

ACS Fall 2021 ( )
2021
Poly(vinyl alcohol) D-4-boronophenylalanine
17 (KKR / )
2021
37 DDS ( / )

2021




37 DDS ( / )

2021
, , , , Liu Xueying, Dirisala Anjaneyulu,
(AAY) AAV/

37 DDS ( / )
2021

37 DDS ( / )
2021

CRISPR/Cas
37 DDS ( )

2021




Guo Haochen,

, , Muttagien Sjaikhurrizal El,

37 DDS

2021

37 DDS

2021

31

2021

Poly(vinyl alcohol)

D-4-boronophenylalanine

70

2021




pH

69 ( )
2020
69 ( )
2020
Guo Haochen, , , s

Effect of polymeric iron-chelators on high-dose vitamin C therapy

36 DDS ( )
2020
36 DDS ( )

2020




SUN Yudi, , s , s

ASO-PEG ASO

36 DDS ( )

2020

DDS

36 DDS ( )

2020

Guo Haochen, , , , , s s s

69 ( )

2020

I Dewa Agung Panji Dwipayana, Yuto Honda, Takahiro Nomoto, Hiroyasu Takemoto, Makoto Matsui, Yutaka Miura, Nobuhiro
Nishiyama

Development of a versatile drug delivery system using tannic acid and boronic acid-conjugated polymer

69 ( )

2020




, Sjaikhurrizal ElI Muttagien,

69 ( )

2020

, , Yao Ying, , ,

69 ( )

2020

Sun Yudi, , , s s

ASO- PEG

69 ( )

2020

pH

69 ( )

2020




SIRNA

69

2020

BNCT

2020
DDS
162
2020
pH
5 MRI

2020




15

2020

Nobuhiro Nishiyama

Shell and core design of polymeric micelles for delivery of biopharmaceuticals

A3 Foresight & 5 Star Alliance Joint Workyoushop (Online Meeting)

2020

Noburhiro Nishiyama

Design of functional polymers for smart nanomedicine

Liposome Research Days (LRD2019) in Sapporo, Hokkaido University, Sapporo, Japan

2019

DDS PDT

PhotoDynamic Medicine 2019 (PDM2019)

2019




2019

Takahiro Nomoto, Yukiya Inoue, Ying Yao, Minoru Suzuki, Kaito Kanamori, Hiroyasu Takemoto, Makoto Matsui, Keishiro Tomoda,
Nobuhiro Nishiyama

Metabolism-controlled boron delivery systems composed of biocompatible polymers and boronophenylalanine for neutron capture
therapy

he ACS Spring 2019 National Meeting, Orange County Convention Center, FL, USA

2019
pH
35 DDS
2019
35 DDS

2019




35 DDS

2019

35 DDS

2019

, , Yao Ying, ,

p-boronophenylalanine

16

2019

68

2019




-SiRNA SIRNA

68

2019

pH

68

2019

, Sjaikhurrizal ElI Muttagien, , ,

pH -

PhotoDynamic Medicine 2019 (PDM2019)

2019

41

2019




, , Yao Ying, , , s s

41

2019

Takahiro Nomoto, Xuebo Dou, Hiroyasu Takemoto, Makoto Matsui, Keishiro Tomoda, Nobuhiro Nishiyama

Photosensitizer delivery to tumor cells and tumor-associated vasculature using functional polymers

7th International ALA and Prophyrin Symposium (IAPS7)

2019

68

2019

-SiRNA SIRNA

68

2019




pH

68

2019

68

2019

-SiRNA

SIRNA

35 DDS

2019

41

2019




41

2019

Takahiro Nomoto, Yukiya Inoue, Ying Yao, Minoru Suzuki, Kaito Kanamori, Hiroyasu Takemoto, Makoto Matsui, Keishiro Tomoda,
Nobuhiro Nishiyama

Poly(vinyl alcohol) for enhancing therapeutic effects of p-boronophenylalanine in neutron capture therapy

International Symposium on Biomedical Materials for Drug/Gene Delivery, Alumni House, University of Utah, UT, USA

2020

Yuto Honda, Takahiro Nomoto, Makoto Matsui, Hiroyasu Takemoto, Yuka Kaihara, Yutaka Miura, Nobuhiro Nishiyama

Development of intracellular pH- responsive protein delivery system utilizing boronic acid-conjugated polymer and tannic
acid

International Symposium on Biomedical Materials for Drug/Gene Delivery, Alumni House, University of Utah, UT, USA

2020

Kana Komoto, Takahiro Nomoto, Hiroyasu Takemoto, Matsui Makoto, Yutaka Miura, Nobuhiro Nishiyama

Iron chelation cancer therapy using functional polymers targeting tumors

International Symposium on Biomedical Materials for Drug/Gene Delivery, Alumni House, University of Utah, UT, USA

2020




45

2018

DDS

34 DDS

2018

56

2018

35

2018




Nobuhiro Nishiyama

Smart nanomedicines based on the design of functional polymer

International Conference on Emerging Healthcare Materials 2018 (I1CEHM2018)

2018
2018
2018
, Ranneh Abdul-Hackam, , , , , ,
67
2018
Yao Ying, , , , , s ,

Tumor-targeted delivery of BPA using functional polymers for boron neutron capture therapy

34 DDS

2018




, Dou Xuebo, , , ’

IRDye 700DX RGD
34 DDS
2018

Hiroyasu Takemoto, Abduhl Hackam Ranneh, Takahiro Nomoto, Makoto Matsui, Keishiro Tomoda, Nobuhiro Nishiyama

Ethylenediamine-based betaine structure switches the neutral net charge of polyzwitterion into cationic at tumorous pH
toward effective tumor accumulation of the coated nanomaterials

256th ACS National Meeting & Exposition

2018

Sjaikhurrizal El Muttagien, Takahiro Nomoto, Hiroyasu Takemoto, Makoto Matsui, Keishiro Tomoda, Nobuhiro Nishiyama

Novel design of pH-responsive polymer for targeting acidic microenvironment of tumor

256th ACS National Meeting & Exposition

2018

s , Yao Ying, , , , s s

15

2018




67

2018

Development of gemcitabine-conjugated poly(amino acid) and its evaluation using pancreatic tumor model

67

2018

Takahiro Nomoto, Yukiya Inoue, Ying Yao, Minoru Suzuki, Hiroyasu Takemoto, Makoto Matsui, Keishiro Tomoda, Nobuhiro
Nishiyama

Metabolism-controlled boron delivery systems composed of p-boronophenylalanine and poly(vinyl alcohol)

18th International Congress on Neutron Capture Therapy

2018

Ying Yao, Takahiro Nomoto, Yukiya Inoue, Minoru Suzuki, Makoto Matsui, Hiroyasu Takemoto, Keishiro Tomoda, Nobuhiro
Nishiyama

Enhanced tumor-targeted delivery of p-boronophenylalanine using fructose-functionalized polymers for boron neutron capture
therapy

18th International Congress on Neutron Capture Therapy

2018




Takahiro Nomoto, Yukiya Inoue, Ying Yao, Minoru Suzuki, Kaito Kanamori, Hiroyasu Takemoto, Makoto Matsui, Keishiro Tomoda,
Nobuhiro Nishiyama

Metabolism-controlled boron delivery systems composed of boronophenylalanine and functional polymers for neutron capture
therapy

The 12th SPSJ International Polymer Conference (1PC2018)

2018

Tumor cell-targeting glutamine-derived polymer that can interact with high density glutamine transporter based on aberrant
glutamine metabolism

The 12th SPSJ International Polymer Conference (1PC2018)

2018

Development of poly(amino acid)-based carrier that loads gemcitabine via reversible linkage and its evaluation using
pancreatic cancer model

The 12th SPSJ International Polymer Conference (1PC2018)

2018

Hiroyasu Takemoto, Abdul-Hackam Ranneh, Takahiro Nomoto, Makoto Matsui, Nobuhiro Nishiyama

Ethylenediamine-based polyzwitterion that becomes cationic at tumorous pH for effective tumor accumulation of the coated
nanomaterials

The 12th SPSJ International Polymer Conference (1PC2018)

2018




2019

DDS

2019

2018

DDS

2-4

2019-083250

2019

PCT/JP2020/ 21301

2019




http://www.bmw.res.titech.ac.jp
http://www.bmw.res.titech.ac.jp

http://www.bmw.res.titech.ac.jp

(NOMOTO Takahiro)

(00734732) (12608)
(TAKEMOTO Hiroyasu)
(10709249) (12608)




