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The Institute of Biomaterials and Bioengineering (IBB) has been
contributing to the development of biomaterials and medical
devices, by cooperation with many researchers in the field of
medical, dental, and biological sciences.

IBB was originally established as the institute for dental
engineering, named as the Research Institute of Dental Materials,
in 1951. The institute was reorganized and renamed twice, that
is, as the Institute for Medical and Dental Engineering in 1966,
and IBB in 1999, and the research field was extended to
biomaterials and biomedical engineering, besides the dental
engineering.

IBB consists of four research divisions, including Division of
Biomedical Materials, Division of Biomedical Engineering,
Division of Drug Discovery Science and Division of Project
Researches. In almost 70 years, IBB has been contributing not
only to fundamental research of biomaterials and bioengineering,
but also to development and commercialization of several
products with clinical utilities. Further, IBB has been also
developing the highly professional human resources by
participation in education in the Graduate School of Medical and
Dental Sciences, TMDU. Thus, IBB will be continuously
promoting the innovative researches and education as the
international research center for biomaterials and bioengineering.
We will greatly appreciate your further guidance and
encouragement in the future.
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Biomedical Materials
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Soft Matter and Biomedical Engineering
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Biomedical Engineering
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Diagnostic and Therapeutic Systems Engineering
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Biomedical Engineering Innovation Research Center
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Drug Discovery and Research Advancement Laboratory
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Research and Development

Biomedical Engineering Innovation Research Center has been organized
under the Institute of Biomaterials and Bioengineering since April, 2022. It
collaborates with Medical Research Institute, M&D Data Science Center,
Institute of Innovation Advancement, the University Hospital and the
Departments for biomedical engineering, biomedical science, medicine,
dentistry, and healthcare science in Tokyo Medical and Dental University. Our
mission is to promote mutual collaboration in the fields of biomedical
engineering and science, to develop practical technologies, and to implement
them in society.

As shown in Fig. 1, the center consists of 2 departments and 4 units. The
administration department promotes joint research through the fusion of
medical, dental, science and engineering, and supports young researchers.
The R&D Promotion Division promotes advanced research on the fusion of
medical, dental and engineering fields through projects focusing on medical
DX.

In order to strengthen the research capabilities of our university, the center
supports efforts to promote interdisciplinary research in cooperation with the
Institute of Research and the Young Investigator Support Center. In 2023, we
provided grants to support joint research that has started between
researchers at the Tokyo Institute of Technology and our university in
interdisciplinary fields, including the humanities and social sciences. When
we called for proposals jointly signed by researchers from the Tokyo Institute
of Technology and our university, we received 37 applications, and 23 of
them were selected. Research funds were subsidized by the Tokyo Institute
of Technology and our university, respectively.

At our center, we will continue to devote ourselves to research and education
with the aim of realizing a safe and secure society. We appreciate your
continued guidance and encouragement.
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Research Projects
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MEXT Funds for Function Reinforcement of the Education and Research
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Research Center for Biomedical Engineering
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MEXT Funds for Function Reinforcement of the Education and Research
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Design & Engineering by Joint Inverse Innovation for Materials Architecture
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AMED Platform Project for Supporting Drug Discovery and Life Science Research
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Support of life science and drug discovery researches through advancement of chemical technologies for expeditious
functionalization of hit compounds
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AMED Commercialization Promotion Project for Medical-engineering Collaboration
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Development and clinical implementation of the artificial pancreas device system based on the glucose-responsive “smart gel” technology
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Practical Application of Verification Project
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On-skin artificial pancreas project
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JST Program on open innovation platform for industry-academia co-creation
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Realization of resilient healthy longevity society led by medicine, engineering and nursing co-creation
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Cross-ministerial Strategic Innovation Promotion Program
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Development of highly sensitive sensor system
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AMED Cyclic Innovation for Clinical Empowerment (CiCLE)
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Development of innovative mRNA therapeutics for treatment of osteoarthritis
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AMED Advanced Research & Development Programs for Medical Innovation
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Elucidation of the mechanisms underlying human placental development and design of a placenta-on-a-chip platform
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Research Center for Biomedical Engineering
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The Research Center of Biomedical Engineering (RCBE) was established in
April 2016 in collaboration with the Institute of Biomaterials and
Bioengineering at Tokyo Medical and Dental University, the Laboratory for
Future Interdisciplinary Research of Science and Technology at Tokyo Institute
of Technology, the Research Institute for Semicondutor Engineering at
Hiroshima University, and the Research Institute of Electronics at Shizuoka
University, with the support of the Ministry of Education, Culture, Sports,
Science and Technology (MEXT). The purpose of the RCBE is to promote
interaction and collaboration between engineers and medical researchers to
revolutionize future medicine and healthcare through the development of
innovative technologies. The four research institutes have their own core
competencies in different areas of science and technology and we aim to
integrate and fuse them in the RCBE to strengthen and enhance them. We
also seek to foster young researchers in the interdisciplinary field between
medicine and engineering through collaboration with advanced research
institutes around the world.

In the course of the collaborative research in the RCBE, we discuss innovative
technologies concerning topics such as biomaterials, medicine, biosensors,
minimally invasive treatment robots, implants, and Al/loT/DX in medicine with
top-level engineering technologies, in order to realize a healthy aging society.
The center also fosters young researchers having highly communication skills
and international activities.
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Design & Engineering by Joint Inverse Innovation for Materials Architecture
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The collaborative research project “Design & Engineering by Joint Inverse
Innovation for Materials Architecture” (DEJPMA project) was started in April
2021 in collaboration with the Institute of Biomaterials and Bioengineering at
Tokyo Medical and Dental University, the Joining and Welding Research
Institute at Osaka University, the Institute of Materials and Systems for
Sustainability at Nagoya University, the Institute for Materials Research at
Tohoku University, the Laboratory for Materials and Structures at Tokyo
Institute of Technology, and the Research Organization for Nano & Life
Innovation at Waseda University, with the support of the Ministry of Education,
Culture, Sports, Science and Technology (MEXT). In the DEJ’MA project, we
design research issues in a research field of medicine, environment, and
energy at “Core Dejima”, and attempt to solve the problems by circulation of
human and knowledge through “Multi Dejimas” at 6 universities. We take a
new research & development approach based on interdisciplinary science for
designed issues to create new technologies and products that cannot be
obtained by conventional technologies or in single academic field, and we
aim to develop socially meaningful innovations quickly and in a timely manner
(- inverse innovation). We also seek to foster young researchers that can
develop innovative materials useful for sustainable society through
collaborative research with advanced research institutes around the world.
Further, by industry-academia collaboration and information dissemination
through “Dejima of Society”, we promote the social implementation of new
technologies and products, and establish new academic fields ranging from
basics to applications. In addition, we build a world-class collaborative
research system that can operates even in coronavirus crisis and post
corona society by improving the research environment for remote control.
Thank you for your understanding and kind support to the DEJI"MA project
(https://www.tmd.ac.jp/ber/inverse/index-e.html).
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Drug Discovery and Research Advancement Laboratory
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Assist. Prof. Yue Ma
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Eng. Official Hiroyuki Masuno

BiliE ha BT

Eng. Official Michiko Nakaishi
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Drug Discovery Promoting Laboratory supports the basic and applied
researches about the development of the bioactive molecules and the clinical
utility, and serves as a bridge for joint research between researchers in
medicine, dentistry, and life sciences, and researchers in the chemistry and
engineering fields. The laboratory owns the chemical compound library
including the compounds developed in our institute, and operates various
instruments for chemical screening with research core center, such as multi
mode plate reader: Spark (Tecan), liquid handling automation system:
epMotion (Eppendorf). We support the chemical screening using our chemical
compound library, and various experiments using natural and synthetic
bioactive molecules integrated joint research.

BIEES — X FRHEEE DIRFE B R— ~MEH

{EEYICEEY % THERK

v BHOFREEWERRLEL
v AEBEMSATS)—EFETRY—

> LEMS AT S —DEE CRH
> BREEMDORITANES AT SYU—DILF

LEM>1735U—

> {EEWZER UL I3 (C
BIGR TEBYR— MEHI 22 (E

O L&MEREEY I
ChemOffice(Windows)/ChemDraw(Mac)
DEFSA L RAEE

O 1t &MY DI R Db iRTE
XHRERIT . TTER A TEHR. AHIEE G
1ERAURFR AT A SciFinderD B E

U HERBRELLL > 20U —= S IRICEUTARYREDT K/ X%
v EvMEEYOEDOFEREATF, O #eeRE{ES TILEY #18,000ME
BIRL =N o BESHRMEERLE-TRIESY
v EEMDERXGGREBOENAZE O HBEEEIH{ES FIL&Y %91,900{E
FMYt=Lr S HFFUNEOEEEEIBMOTHRIEEY
v XBTERShTOAEAME O REEHEHALAUSH LA 1,000
AL TA L o FRFREFRHOELED
v ‘s‘ = &= 7o TMOU Chemical Biology Database
BT SR o S —
= 1= HHRIELTHBED
= Databasel=8#

k&R IY—=25
» A= OFRNRIERES (IS L TULSHN
Y FIAER(BELTHIh. FOFRIAX
> HSMERAFIEOYR— ~
» BRURERD— > BERERE - #3300

§emp ;
—_—

FL—hy—4—

BE5EH BEE




kawashita.bcr@tmd.ac.jp

» Biomedical Materials
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Dept. Inorganic Biomaterials
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Assist. Prof. Masaya Shimabukuro
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Bioceramics for Treatment of Cancer and Bone Disease
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Development of ceramic micro/nano-particles for cancer treatment
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Development of antibacterial biomaterials for bone regeneration and infection prevention
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Elucidation of bone-bonding mechanism of hydroxyapatite — From a view point of protein adsorption —
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Study on organically modified octacalcium phosphate materials
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® Suzuki K et al., Visible-light-enhanced antibacterial activity of
silver and copper co-doped titania formed on titanium via
chemical and thermal treatments, Molecules, 28, 650 (2023).

® Yokoi T et al., Octacalcium phosphate with incorporated
carboxylate ions: A review, Sci. Tech. Adv. Mater., 23, 434-
445 (2022).

® Shimabukuro M et al., No-observed-effect level of silver
phosphate in carbonate apatite artificial bone on initial bone
regeneration, ACS Infect. Dis., 8, 159-169 (2022).
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Y205 microspheres for radiotherapy for liver cancer
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Intra-arterial radiotherapy/hyperthermia of liver cancer by radioactive/magnetic microspheres
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Soft Matter Engineering for Biomaterials

b (83 FATIER] CL3BRBEILIIIY « AF0IY
“On-skin-pancreas” technology for precision medicine in diabetes

ROVEICKBDFREZE IR L =22l b K OSART

Boronic acids-based molecular-recognition chemistry as a platform for diagnostic and therapeutic applications

B REBNENGRERIMEZOREENAFITU P IVETZAOIGE
Development of stimulus-cleavable chemistry and its application to biomaterials science and engineering

B £ARDEIE - BEEE XX 2ECHEBCENBLIENA PO T 1« T7%5F ) MR OB
Bioactive nanomaterials inspired by self-assembly phenomena in living organisms
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RABONAAFITIUFI
Latest Frontiers of Biomaterials

il 225 BEERBBEMH OB REOEICEBNA AT P IFHEEDOREFE

Novel biological tissues with high reliance for regenerative medicine Evaluation method of biomaterials by immune response

(Bloscaffold) EERBIE OE SRS ORI & AR BREAD
S| E BIE L RS ENTSE) - 158 - IERMTOARIRK  Cellular response mechanism on the various extracellular matrix
Specific cell capture device for immunological control

REROERY - ES

® Hashimoto VY. et al. 4-Arm PEG-functionalized decellularized pericardium for effective prevention of postoperative adhesion in cardiac surgery, ACS
Biomaterials Science & Engineering, 8(1), 261-272, 2022.

® Kimura T. et al. Tumor growth suppression by implantation of an anti-CD25 antibody-immobilized material near the tumor via regulatory T cell
capture, Science and technology of advanced materials, 22(1), 607-615, 2021.

® Kobayashi M. et al. Effect of luminal surface structure of decellularized aorta on thrombus formation and cell behavior, PLoS ONE, 16(5),
0246221, 2021.

® Kobayashi M. et al. In vitro evaluation of surface biological properties of decellularized aorta for cardiovascular use, Journal of Materials Chemistry B,
8, 10977-10989, 2020.

® Hashimoto Y. et al. Re-epithelialization and remodeling of decellularized corneal matrix in a rabbit corneal epithelial wound model, Materials
Science & Engineering C, 102, 238-246 2019.
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BBty IRV —ICLBEGMHBIR

Development of Biomaterials from Self-Assembled Soft Matter

B AIYVNRIEICKZ/PORATIME - SHILEESAEMH MR ORIR
Development of small-diameter vascular grafts and intestinal anastomotic leakage
prevention materials

H 794 F— s~ cY v O 2BV A HIERORR
Elucidation of life phenomena using designer extracellular matrices

B -/ RFOREESE#EZRL AR

Materials developments using liquid-phase self-assembly of nanoparticles

HEUYVIOEF ) T 7 A N—DRIH
Development of conductive protein nanofibers

ATV ROBHECHEBIELTERT 33/ 77/ /N —
Self-assembled nanofibers of artificial protein
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ISAFVRHALY VIR OEORF
Development of elastin-like artificial protein
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® Sugawara-Narutaki A et al., Elastin-like hydrogels as tissue
regeneration scaffolds, in Hydrogels for Tissue Engineering and
Regenerative Medicine (Eds J. M. Oliveira, J. Silva-Correia, R.
L. Reis), pp.65 (2024).

o [BE¥Ar, VINYI—ELTOMBATRY Y I XD BIH

IREMER, 5T, 73 (3), 101 (2024) . :
@ Natsume K et al., Biological properties of self-assembled I IOE 2k :5”5 54.7%
e@iE I\~ o I 60.0%

nanofibers of elastin-like block polypeptides for tissue-
engineered vascular grafts: platelet inhibition, endothelial cell
activation and smooth muscle cell maintenance, Regen.
Biomater., 10, rbac111 (2023).

® Takahashi R et al., In situ and ex situ studies of ring-like
assembly of silica nanoparticles in the presence of poly
(propylene oxide)—poly (ethylene oxide) block copolymers,
Langmuir, 39, 11379 (2023).
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Cooperative self-assembly between organic polymers and inorganic nanocolloids
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Micro/nanotechnologies friendly to bio-derived materials and living bodies for
next generation biomedical applications

B NAAT 7TV — 3 VRO El (£288@pa 7" U N —Y 27 LD
Biofabrication technology Minimally invasive cell delivery system
FRIBAR RS v IOFUNY —F/NA ZDFHHE EREMY 2T LORF
Implantable drug delivery devices Microphysiological systems (MPS)
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Human placental organoid
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RAZF. University of Nottingham. Michigan State University. BIRIEBEADORS v JIFUNY—F )N X
University Of I\/\inho\ Queen’s University\ }E{E%‘-_ﬁﬁg’%ﬁﬁ\ O— Drug delivery device for posterior eye segment diseases
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® Shibata S et al., Modeling embryo—endometrial interface
recapitulating human embryo implantation. Sci. Adv. 10,
eadi4819 (2024).

® Hori T et al., Trophoblast stem cell-based organoid models of
the human placental barrier. Nat. Commun. 15, 962 (2024).

® Carvalho V et al., Numerical evaluation and experimental
validation of fluid flow behavior within an organ-on-a-chip
model. Comput. Meth. Programs Biomed. 243, 107883
(2024).

® Nashimoto Y et al., Microfluidic vascular formation model for
assessing angiogenic capacities of single-islets. Biotechnol.
Bioeng. 121, 1050-1059 (2024).

® Liu S et al., 3D bioprinting tissue analogs: current
development and translational implications. J. Tissue Eng.
14, 1-20 (2023).

® Ostrovidov S et al., Molecularly imprinted polymer-based
sensors for the detection of skeletal and cardiac muscle-
related analytes. Sensors 23, 5625 (2023). L

® Abe H et al., Mussel-inspired interfacial ultrathin films for
cellular adhesion on the wrinkled surfaces of hydrophobic
fluids. Polymer J. 55, 1231-1236 (2023).

>/ ERERER R I S EREMET YUY —

Minimally invasive cell delivery using nanosheets

rrier cell i
@ Ostrovidov S et al., Bioprinting and biomaterials for dental R Villus Placenta
. . . . Cytotrophoblast
alveolar tissue regeneration. Front. Bioeng. Biotechnol. 11, SDCL E-cad Hoechst
991821 (2023).
SDC1 GFP-HUVEC Hoechst

® Yamashita K et al., Minimally invasive sub-retinal
transplantation of RPE-J cells on a biodegradable composite
PCL/collagen nanosheet. Cell Transplant. 32, —1-16 (2023).

® Ramalingam M et al., Impact of nanotechnology on
conventional and artificial intelligence-based biosensing

— 200 ym

strategies for the detection of viruses. Discov. Nano 18, 58 b hRRBEES 2T L
(2023). Human placental system
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Examples of biomedical applications
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Designing Life Functions with Micro/Nano Devices

KU — 3RTTHHMT
Polymer 3-D Micro/Nano Fabrication Technology

BEDNAF /7o /09—
Structural DNA Nanotechnology

AP/ NAFOI—RARDI=HOERIEYIoOFT/NA R
Integrated Microdevice for Mechanobiology Study

EIEFBERDIZHDOYAJOERORY
Medical Micro Robot for Assisted Reproductive Technology

B sFOoRy

Molecular Robots
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Microdevice Composed of Membrane Structure
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Medical Micro Robot for Assisted Reproductive Technology
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Integrated Microdevice for
Mechanobiology Study
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Structural DNA Nanotechnology
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Interfacial mechanochemistry
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Life-Scientific Analysis and Medical Synthesis using Living-body Measurement,
Mathematical Modeling and Artificial Intelligence Analysis

I EET—50/KE - &Rt
High-dimensional and Multidisciplinary Integration of Medical Data

NEWBIE - ERADZ X LD ANTEEE (Al BRI

Artificial Intelligence (Al) Analysis of Human-body and Biological Mechanisms

BCHE#AI TSy ~ T4+ —LDBIREEREIoTIOH
Autonomously Organizing Al Platform for Medical loT Applications
FMZEFES -3y - TNA AOFH
Surgical Assistance Navigation and Devices

High-dimensional and mutidscipinary
integration of medical d:

Artificial intelligence analysis of
human-body and biological m

-EI

FREMRETE. T—F0NER. ATHEE(A) B EOFERRIE. BRBEIZLSRICEHIIIZAEOIERMEERE L. O
NEDAEBEZBHD L EHIC, ER-ERCORBIEZEBELTVET, EFEPYIERICHET SRR OAR M4 & OYEMF LT —
IRIHD/INY — VB ESOHETE TR D2 ET. BTV VI LSVICHERT 2TV EY, SBEREGEFESZH0E LIZEH
RitizSEELT I EEDHIC. ENSDOT—IBOBRERFZETINICETRIO TERTIL - 2RTHL. BENICEFTLET, Ins
AVEa—9 941 T REREROEL EERICAHICAIT Y AT LAEREZEDTLETD,

ERT—5DHE « BRI ANFBIE « £EADZXLDANTIHIEE (Al) BT

M TBRRIEE LT KDERTTESNERT — 9 2R3
T:(V)Is. CT/MRI/XIGES7EE, fif] - MRICEESN s REER
BEBOLIANL—YaYy (UBEHE) - fIERMEREL T
Y. T, ZEREBRIDSORREERMZAL. HRA
RJEGRTID S, FHRREDIRTHMR. B BEEZERDR
IORMERFEL TVET, CNSOERT —4 DERTTIEHRIlNIC
KOOI ORERIEDMREE LI TS XY,

RSP St EMIC LD AR, £RETVYD =0
L—yavEiiEial. AMEBE « £ERANZ X LOBRNEIT>
TWET, £REHFFBETEHAL. SHERICIDBEOERET
WEBRLET, TNZERE Y I T DS Uz & iR
LT. AlICKDFEER
B BB, A
BB REETOTL)
F9. BHRORMHER
PR L IERR =
LT, BRICHITD
EwIF—45DSERM
ST ATHEEY 257
LDERICEITTHE
ZTEDHTVET,

ATHBEBNEERETY VI IS K DIREDH

2D-3DLyaAkL—vay

3RTRAREHRAIATRE

BoHEBEAI TSy T3 —LORIKEER 0T FhREFES -3y « TNALADREHE

ERIRSTOM - BROTZOICABSN TV S SRS HREHKED HERIFEB(AR) P TOY 1730w EY D (PM) DRl BE(E

DRSS H R

Burizauibug [edipawolg

SEONBBEAEBERT —4 % AlICEDMENICHESNIET D50
NET—IN—AV AT LOEERZBEELTVWET, KYAT L
[FEGOMIET — 9B EEHAIL I FD [4£] 7—9 EEnENIE
ITRIFLBTACYYDAII—I TV D SBR SN, T—HIR—
2BDWEEHAI VY ICHAAENTZAIT—I TV EEN D~
YPOERICIEC TEERN
IR - fEE L. BER
REEZEHTITVET, e
Z DEAMTIEE R Internet N
of Things(loT) % I3 L &
ELIEEBRZEY AT L
DREELFAiT & LTS
SNTWVET,

EfEloT Y AT I

L. FihOBEENTORESR CMEDMBIREERMICHER
kI ETHFMEZEI DT ET —avI AT LZRFEL T
FY. HMRECHESNIL—T DA REFMFES -3 vy
2T L& 200 BILA EDFICERRBERSNAREZ LIFTUVET,
Floo LORELFMORITEIIRT SI2HIC. EUEFIICLD
B2 DY TN TUPITNA AZREL. S E DR
BERSERR TFMCORMBILZEEL CTRREZEH TV,

ATEBMEFM T/ A 2

PM%thﬂ'L’.b‘ vav




BRI HR

Buraauibug [edipawolg

m.bdi@tmd.ac.jp

» Biomedical Engineering

] oo 1| — i —
EBEIZMIEEM g =M E=
t LN '.U. EI e 5) E% Prof. Kohji Mitsubayashi

a SEET BRE 2K
. . ) . Junior Assoc. Prof. Kenta litani
Dept. Biomedical Devices and Instrumentation B3 I @k

Assist. Prof. Kenta Ichikawa

EVYEIZTRRZES

Advanced sensor technologies for biomedical and health sciences!

BEANDOBRDATRELENAZA VY [Fr EF VY]
Detachable “Cavitas sensors” as bioinformation monitoring systems at body cavities

HERNTR VY INA AR T 7] EEEMBS ORREETAY 2T A
Biological odor measurement “Bio-sniffers”& imaging system for gaseous components

EBEVCIRIEEZDIODORELZ VY
Immunosensors for medical treatment and environmental medicine

LRI RINF—THENITD BRIV I V] ZAWATRHSE
“Organic engine” based on chemo-mechanical energy conversion

EYYEIZFANH TR BRIEE #HIE. BFTE MHIE ECFEERAVARZERE L. N\ ZF 70/ OI—PIERRI (T)
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BT ZRFEL. MLVERETRAZRELTVET,

ERCREEZOLOHORELE VY

FFEOENRBBREEEZAL. BESBRECEBNZAZE
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SHTOERRIZEEANOEREEDTVET,

EEIRNF—TEHHIT D
BRIV IV] ZRAVEEALRES

SAM modified delay line
Reflector
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Input & output electrode
Quartz substrate
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tamamura.mr@tmd.ac.jp

» Drug Discovery Science

BIERFHEEM

AF4IFWTZAR) -3 5

Dept. Medicinal Chemistry

8}ig B BN

Prof. Hirokazu Tamamura
IR i

Assoc. Prof. Kohei Tsuji

B R e |

Assist. Prof. Takuya Kobayakawa

BIEEBALETSHVASAOD—

Chemical Biology towards Drug Discovery

b BEEEtT Y IL—rDRIEERS YD « T4 XHNY—
Development of constrained templates for drug discovery

EEEHAFORIRETZHINAFAOI—
Development of drug candidates and chemical biology

RITIF REEEME. BEERTFRIAT AV IDER
Synthesis of peptide isosteres and functional peptidomimetics

A SH#E2EERE LEDT - PHTRIE

Development of low-molecular-weight drugs & mid-size drugs based on
organic chemistry

EEUSADOEENT—T (BRHR)

5. BREPEBRO Y H Y REEER ORI

6. IVINVBDINA F A A= VD & HERERRIT

7. 9V IROBDIMEECZICED U HY ROHE - B
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Universe of Chemical Biology
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thosoya.cb@tmd.ac.jp

» Drug Discovery Science

BIERZHEEB

EonARLFDE

Dept. Chemical Bioscience

g Wa =R

Prof. Takamitsu Hosoya

HEHE BE BA

Assoc. Prof. Yuto Sumida

En% EA #F

Assist. Prof. Jumpei Taguchi

iz “IbZ2” ¢

New Chemistry for L|fe Science

B XYP1 YO LWEEE EMAEORE
Novel generation methods and use of benzyne

PIREZEB LTI VWEREARFEORHE
New Azide Chemistry for Chemical Biology Researches

ERRIZERRICERTIH L VWERRY - EXEBORHR

Novel Substrates for Bioluminescence and Fluorescence Systems

MLWAFEBRBEEORREICE D < EZZMLEYORIR

Drug Seed Development based on New Synthetic Methodologies

HERA A=V I DIHDFHLUWPET kL —Y—DHFEET
Designing New PET tracers for in vivo Molecular Imaging
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kage.chem@tmd.ac.jp

» Drug Discovery Science

BIERZMEERM

FFFH

Dept. Organic and Medicinal Chemistry

" RE shiz

Prof. leoyukl Kagechlka
HERE BH Bt

Assoc. Prof. Shinya Fujii

Bhg HHE R#E

Assist. Prof. Ryosuke Ishida

SFOIUGHEEBRED SRIFEN

Drug Discovery Based on Molecular Structure and Function

b LF/ A RBLUBNZRHROEREE
Medicinal Chemistry of Retinoid and Nuclear Receptors

HarBamesaliE

BFEBEEH LU I T IREHIHEIDRIR

Development of Novel Modulators of Gene Transcription or Signaling Pathway for Clinical Application toward Intractable Diseases

Bl FiREEAM T » —< 07 # 7 ORIFIC L DHEBEIE D FORIR

Development of Novel Hydrophobic Pharmacophore and Application to Develop Novel Bioactive Molecules

BERY S S OILFEE HEE s FRIR

Aromatic Architecture Based on the Amide Conformational Properties

EENHTTIE. BREZEERE LT, BSOS
NDISFRZE SHEICHEEMED FOREZT > TLETIFIC.
704 RRIVEVEOESHEEREESZ Y SV T,
ERDEBRRERZTHEBICHEL TVWSERRAT I FILDF
DHEEERERR. HEBE DBEEMDER EBRNDISEDZH
DEZEMMZ, TZANMNAFOI—MREEDHTVET,

LF /AR CEEESZVA) B #HRERNICEEIDS LT
/A VBEREREVSBRAZEEEN LT, MRROAL -
HEIED S W\ IFEL EDEAN G LIRS E B ICHIEL
TWEY, HNHBTREL T/ A FOEERE L TOISHE%ZE
BRIC. B ZR o FEBFeRCARLTERX
L7ze BHTH, AmB0 £ BT TzbENZ. BMURB
B MmAREE L CERRILT S LICRINLEL
Tzo WESHIC, ZOMOERK. FIXIE Hao. DMER
RE. BoRBERE. SREWREL L. BRdztiex
SHRLBEARBOARBRENDERZTOTLE T H .
ENHTHERESNLERLBELT /A RFESRE, EafiE
DOEBHARICHITDHFY — IV & L TERS TIRIE < FIA
SNTVET,

LF /A VEBZREOMICH, HFeEERNZREITELD
ERICESLTLWSZEMONTED., HDHTEEL
DRAZBEROHEEEZHIET 21EY (VAVE) ORIR
EITOoTCVWET, BIC, RURISRAY—PTA(5% T
RIUhEWDTz, INETOEEREFEELDIBE
/I7—RIATA7EBTDIA—IEUH Y REHZEL
BIEL. HILLWERZOMEZEMAL TLET,

FEEDH TR EEMHITEREAIMRET ST H
SATSVU—ZBRE LERDEECEMLTVLETY,
PIZIE SEREBMREAECEH S AQP2 DEELZEE
EAFZSATSU—DSRVEL. ZOFHMBLIHEER
BlCErltENREEZT>TLEY REERENAE
RREEANCORBEME). £t BRONEZFTS
RyRT DEREFMEZEET SENFERVIZL. BiEK.
SERNCHREZEIORREICOEINILTLEY (BXE
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» Drug Discovery Science

BIERZHFE M mﬁfiiﬁ
Rtk EEE RS B
Bh
Dept. Biofunction Research ﬁfﬁ?;@z ::?;jgg

Specially Appointed Assist. Prof. Yasunobu Mano

HAxBAE BEERICRAIT SXEKNEBRRMFF

Next-generation medical technology for treatment of severe diseases and injuries

mRNAER - IZBRE RO BRIV M

Development of mRNA and nucleic acid medicine JYBO—JUmRNA - *§Fﬁ mRNA
) a d e - al\'é"

MRNAEZ - BERERDXRBIMEEBRNDER 4
Application of mRNA and nucleic acid medicine for treating
diseases and injuries

K 7 -— 4= .' -
BRI & HRAE & ORIE ICET 7ok H “\ D 4
Combination of nucleic acid medicine with cell therapy Eﬂ;'ﬁsﬁﬁﬁrfﬂbimuw% mRNAE’—:_H»- A D mMRNARS
Treatment of osteoarthritis by intraarticular injection of mRNA Administration of mRNA into the brain

B FERORHAZME. STHAREICET o RS
Development of technologies for early diagnosis and treatment

RIEOREY IR

o AMED EFMERAEEMERBIMEE (CCLE) - BREERBLHAR o\, | 7SS
X HNEMREHDZEEORFREEHEL TULET, "

o TMDUH# « R TF REIESaERTR 2> 9 — (TIDEE >4 —). TMDU s B T
BIEES IV Y—YPL (5 LRE - $I1= vy M), RRERE e wNS
RAVY - P L (RADREMAEL= Y ) EHELTOET mRNA AR5 2 ERT 57/ DDS

j($ . ﬁ% t @;;t_lgjﬁﬁ% Nano DDS for in vivo mRNA delivery

BRAZE, KRARZE. J#AZE BERBEAE. BNAZE. RIBAE.
IEREARF. BPARMAZE, BEAZE, RILKZE, EILEE - BEER
Mrtrsy— ENERERRE LYY M. EILBRERA.
ENERRBERHEMT . RBREPRMATA. )IEHEERRETE
FIERA/RN=yaveyy— PUEU—F (). NANO MRNA
(). FERILZE B, PYUER (). 220K () 5L

ZREFERFR

BEARZE, BHSRNARE. YT LRE - BEER. NHEBREE. 100umBICHAMM IS NI=R T T O« RiARIRIEEERE
iﬁ%ﬁﬁ’l‘iiﬁﬁﬂﬁ—?— Eﬁ% 1%??;\ %%%-‘&Fﬁﬂ%ﬁ_\ @Eﬁ%ﬁ‘ 7\7]{_ Micropatterned substrate for spheroid culture

VERZ, SRERIHZENE | BURFRARIRA 7 S T 30T iR
= ey Innovative therapeutics towards type 1 diabetes
RIEDZE &

\__

BANA AT VP NVERFRE, BADDSEZEME (ERK). Fellow,
Biomaterials Science & Engineering (FBSE). BADDSZZKEE. B
FHRRE. AFRRERFIBME. BEARE - BEEFSEFREE.
International mRNA Health Conference Best Abstract Award. igE? .
FUNY—RZB\ERKEE. BENAFYT YU PVZERFER
BERRY—BEHE

RIEQELRY - ES

® Zhang M, et al. Enhancement of bone regeneration by coadministration
of angiogenic and osteogenic factors using messenger RNA.
Inflammation and Regeneration 43:32, 2023.

® Du X, et al. Comprehensive Evaluation of Lipid Nanoparticles and
Polyplex Nanomicelles for Muscle-Targeted mRNA Delivery.
Pharmaceutics 15(9): 2291, 2023

® Koga T, et al. Intracranial Gene Delivery Mediated by Albumin-Based
Nanobubbles and Low-Frequency Ultrasound. Nanomaterials 14:285,
2024.

BDNF mRNA#E(C & B BEM 4R EA
Sw BEPZOYA ~OBDNFHER
BDNF mRNA therapeutics against ischemic neuronal death
BDNF expression in rat hippocampal astrocytes
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Graduate Education

SRR IFRTEFTIE. RERERSPICKFERATTED
REMTEZRENICR T AN, ERFEXIDBIFEDE
DOHE -MEEEZTO>T. AZE. MEHE. 2XE BF A
CHZOELBEHANCEDHLTVWET, BT ERE
BEZ, £otZ0FOZEEM. AZRELHREDHR. =512
BEEICFIEBT DU ANDHE L ESHREERDH L DIcEZ
gL £,
LMEFOBLAZAERERFREM TN TIE. T2
BELTVET, AZFLEF. HOHICOFENHOHIF
CERENOERLTIIZE,

KER - ELFE
(EEFHEMARNERETFRRESER)

LA FEHIORZZELZED D VIIFERABDS. IEF
NEBEFEUEDZNEBETDERBDONIEADNRE TS E
¥, IZEBTERIG2ET. BSTREARMUEBE (ERE.
ERE, ORREZ. 1% B2 fKEZoVInh) ¢,
BLRETIE, i, 2. T2 BHRELESHTRED
FOBEDORIRLTERZENTEZT, 2ZOBHEDHD
EHCMR T, BERAVY—YPLELTEELTVDHE
DKEZFKRZE., LBXZ. ZERAZOBEEZEBEL T, 8
fIETDEHTEFET,

KERE - BLHE
(EEFHREMAREREIERNZERS LUVERSE
BIX)

ERSFREMARHETRRC I, BEETERS L CESH
BELZMUDELD 2DDERN DD T, MERICSWNTH
SAAI-ADOEEHITOTLET,

BT ERNZEEIR
REGBLRIEZEB T HSVWBEBTRAADS. TLEEN
CASULEDENERY & EBOOSNIZHDIERTEET,
FEBTFREIFT. BUSHREAFMURIBLE (T, B,
REFZIORRES) T,

EtgFER

EFE, EFE BEFE DDV IEEFER (6 FHl) 2X%EH
SVWRRERABDS., KEREBLREZETHDVEET
RAADH. FFENEAFULDOFEHEET S EBOS
NIERDERTEEY, BEETFRIFIIFT, BUSHER
FAEFLE (BEF. 8% ZMIEHEERS) TJ.

KERARE

LEFHORZZMEFEINS, FRIENEEASULED
2HhaBITEROSNZAEDNIEE TSI, AERMATE
F3BBLVIBICHEENTON. ABEABZE. BOHFR
MEOBE. t¥DHERLEDHBICERRETT, HEEE
DEESLVOFENHOI/BHE & ODLEABFICKLDEE
SNEY, ARBEEZ 1 ETIN ERFEBFIDEDHT
=9, COHBEMRES L CROON. LEREOBLERE
DEBRBHDEEICSVTERINET,

KERRFERRTRE

LAEFIORZES ZZEINZH. F2EENEEEMULED
SNEETDERDONTEHDNEETEET, BROILED
AIEETC. AFZHEEBE DA, MEEBEE1 AR E6 HE
LIRTY., HEESEODEES LOFLENHOEEHE DO
ERABEZICLDEESINE T, AREBE 1 BEICRDERE
BHETDIENTE, HDIVFA4BERIZ 10BN S KER
MREICYOEZDHBOHTEET, COHEIFIAREEL
TROSN, LROBELFROZHEHDESICSVTERE
=NFEI,

The Institute of Biomaterials and Bioengineering at Tokyo Medical and Dental
University heartily invites you to join the research projects conducting in our
departments as a graduate student (either master’s course or doctor’s
course), or a research student.

Master’s Course (Master’s Program: Health Sciences and
Biomedical Engineering, Graduate School of Medical and Dental
Sciences)

Tokyo Medical and Dental University's graduate programs are composed of
two courses, the Master’s Course (two years) and the Doctor’s Course (an
additional three or four years).

Admission to the Master’s Course requires an entrance examination and the
agreement of the advisor responsible to the department whose research you
want to join prior to taking the exam. Students who have completed the
Master’s Course are granted a master’s degree (Master of Medical Science,
Master of Dental Science, Master of Oral Health Care Science, Master of
Engineering, Master of Science, or Master of Medical Laboratory Science).

Doctor’s Course (Doctoral Program: Biomedical, Life and Health
Sciences Engineering Track, Graduate School of Medical and
Dental Sciences)

Applicants who have obtained, or will obtain, a master’s degree (or who are
recognized as being of academic ability equal to or superior to a master’s
degree), may apply to this three-year doctoral course. Students who have
completed the Doctor’s course receive a doctor's degree (PhD in Science,
PhD in Engineering, PhD in Medical Laboratory Science, or PhD in Oral
Health Care Science).

Doctor’s Course (Doctoral Program: Medical and Dental Sciences
Track, Graduate School of Medical and Dental Sciences)

Applicants who have graduated, or will graduate, from a faculty of medicine
or dentistry, and those who have obtained, or will obtain, a master’s degree
(or who are recognized as being of academic ability equal to or superior to a
master’s degree), may apply to this four-year doctoral course. Students who
have completed the Doctor’s course receive a doctor's degree (PhD in
Medical Science, PhD in Dental Science, or PhD in Mathematical Medical
Science).

Research Student Program

The research student program enables students to enter graduate schools to
study a specific subject or to do research as research students with the
permission of the graduate school. However, such students are not entitled to
receive degrees. Most research students use this program to prepare for
enrollment in regular courses at graduate schools.
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Academic-Industry Alliance

EFEMR IEZMRFI T, ZOMRRETHDEETS /O
I—ZEENICREICEIRL. FTLLEEZDBIEPEREAD
FMRHESIEETD LT, EEPRBEDEEICERT S
ZEFEBELTVWET, 0D, 2022 F(ICHICERE
TREMEA /N—Va vy —%#BEL. 2FEHTD
DIEMEMIE. a1 /N—Ya VEEEET S ET.
MRBEBOREREHERECH DT RMOEIZEBL ET,
KIAFRFTH L OMEDIAFERE P EEL EORMY — B LV
ZFRANDBR-—AZIBEL TCHEOY v F VI 72D E L
HIZ. INSDOEBAFRDRRICEDEFEHEBPEERKA
EL BHDIDDEHOREME - ERLHAREEANDER
DEZEZETVWET, NSO - BERVY —ZFR L.
BB EC 22 - BWEOSHE. =5 ICEFERRKRA
BBROERRBECZZIET IAFNEREITVET,

o - EMAEE
AFHA-XMAEIA NWE)
TR ERT SRR

WHIRAS RRERENHRA
B BT TEHART

F—RIL NIRRT 7R HL R D FE

The IBB aims to help activate industries and the economy through the
positive transfer of research products and technologies to companies to
create new industries and support technological developments. IBB newly
established Biomedical Engineering Research Innovation Center, that will be
helpful for these supporting activities, by cooperation with Institute of
Research and Institution of Innovation. We intend to employ superior
technologies and original ideas from out institute, the other research
institutions and commercial fields to satisfy the challenging clinical needs
with fruitful joint research, and the research resource would be effectively
utilized for the safety and efficacy assessment of medical products, the non-
clinical test under regulation schema, and the application to obtain the
approval of PMDA.
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— KRER EFHR TR {ELERF2 Master’s Program ]
Graduate Schools Graduate School of TS
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EEERERIAS Faculties 18 1-E8F2 Doctoral Program
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sl i Uity College of Liberal Graduate School of Medical and Dental Sciences

Arts and Sciences Health Care Sciences A aETERRNSEY
Biomedical Sciences and Engineering
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and Bioengineering
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Medical Research Institute
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Research Staff of IBB

M ZERZEER

Biomedical Materials

BIBEEMEZDE norganic B

#2 )IITF BF— (Prof. M. Kawashita) «

iomaterials

R REFHF RS (assoc. Prof. T Yokoi) «

BEEEMEIESER organic Biomaterials
B1% Kevin Barthelmes (assist. prof. K. Bartheimes) . Bh#0 3 ELE (Assist. Prof. M. Hori)

Hi® ATT 52 (Prof. A Matsumoto) «

MJEEI&"?}E} Material-based Medical Engineering

% BK (Prof A Kishida) «

8% ¥BAN B 5 (assist. Prof. Y. Hashimoto)

VIRII—ETZESE Soft Matter and Biomedical Engineering

2 IBRE FEAR (Prof. A, Narutaki)

ERITZHFEM

Biomedical Engineering

Bh3r BBE% ISR (assist. Prof. M. Shimabukuro)

DHCARY AT LET 5

iz ﬂ% ?,L\*l] (Prof. H. Kaji) . JEEZIIR iuzg *ﬁ_J(Assoc Prof. Y. Nashimoto) «

BEETZDE Precision Biomed
#iE SR B (prof. M. Ikeuchi)

Diagnostic and Therapeutic Systems Engineering

ical Engineering

580 A AEH (unior Assoc. Prof. D. Ishikawa) «

BERETZ5EF Biomedical Informatics

#E HE FH (Pror. . Nakaiima) «
YU EIFZSHE Biomedical De

BB =R 5 (Prof. K. Mitsubayashi) «

BIERZ 5T

Drug Discovery Science

HEE INEFAR BEER (Assoc. Prof. S. 0Onogi) «

vices and Instrumentation

8% 3B B (Assist. Prof. T. Hori)

B EFF HHSE (Assist. Prof. Y. Hoshino)

Bh# A2BF EHB (Assist. Prof. . Sugino) « BNEX JB) BRTE (Assist. Prof. D. Zhou)

e BRE BEA (unior Assoc. Prof. K. litani) « BNZE T3 1] K (Assist. Prof. K. Ichikawa)

AFAIVFIWITZARY—5EF Medicinal Chemistry
S I I (assoc. Prof. K. Tsuji)« BHEL NN $AH (assist. Prof. . Kobayakawa)

SEHEHEEDEF chemical Bioscience

s B BEH (prof. H. Tamamura) «

% S ZF o1 Hosoya)« R FBH B A (Assoc. Prof. Y. Sumida) «

E(LZHEF organic and Medicinal Chemistry
S BB T (assoc. Prof. S.Fuii)« BV EH ERBH (Assist. Prof. R. Ishida)

ERIRBEESDEF Biofunction Research
E7e5] 11% %93 (Prof. K. Itaka) « B3 FFE %z (Assist. Prof. H. Nakanishi)

#1% B2 ShRZ (Prof. H. Kagechika) «

EHEETRSHIEA

IN=3vEVH—

Biomedical Engineering Innovation Research Center

BhE HO FET (Assist. Prof. J. Taguchi)

vy —& BEE BhZ (Prof. H Kagechika)
SRR E‘.E *’ﬁ_ (Specially Appointed Prof. Y. Miyahara) « FHEBEN LL]D 1}21\ (Specially Appointed Assist. Prof. K. Yamaguchi)

IR JREF ZEFF (Specially Appointed Assist. Prof. M. Tsuno) «

BIRY —ARRHERE (2FHEFIAMRER)

Drug Discovery and Research Advancement Laboratory

HEMFRE JIANG PEI (Project Researcher)

ZEE 8 5hRZ (Prof.H. Kagechika)

. B3 BS |5 (ssist. Prof. Y. Ma)
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TOKYO MEDICAL AND DENTAL UNIVERSITY Institute of Biomateriats and Bioengineering
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101-0062 RRAB T HEHXHHEETE2-3-10
EEE 1 03-5280-8000 FAX:03-5280-8001 E-mail : zaikensoumu.adm@tmd.ac.jp

Tokyo Medical and Dental University (TMDU)

Administration Office, Institute of Biomaterials and Bioengineering
2-3-10 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-0062, Japan
TEL:+81-3-5280-8000 FAX:+81-3-5280-8001

www.tmd.ac.jp/ibb/  www.tmd.ac.jp/ibb/en/
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