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The Laboratory for Biomaterials and Bioengineering (LBB) 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.

LBB 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
Institute of Biomaterials and Bioengineering in 1999, and the
research field was extended to biomaterials and biomedical
engineering, besides the dental engineering.

LBB consists of four research divisions, including Division of
Biomedical Materials, Division of Biomedical Engineering,
Division of Drug Discovery Science and Division of Project
Researches. For more than 70 years, LBB 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, LBB has been also developing the
highly professional human resources by participation in education
in the Graduate School of Medical and Dental Sciences, TMDU.
Thus, LBB 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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Research Projects
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MEXT Funds for Function Reinforcement of the Education and Research
v bD—J B[ EAEETEHRAFLR]
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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MEXT Promotion of Development of a Joint Usage/ Research System Project: Coalition of Universities for Research Excellence Program (CURE)
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Multi-Probe, Multi-Target, Multi-Scale Structural Science Platform (M3-Structural Science Platform)
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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
W I—RALEERAT— NIV ERAWV ATER Y X 7 L DORF - B2(k

Development and clinical implementation of the artificial pancreas device system based on the glucose-responsive “smart gel” technology
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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

b MREERDORE - HEICE T BERERHET v TETILOER

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 for Biomedical Engineering (RCBE) unites four leading
research institutes: the Laboratory for Biomaterials and Bioengineering and
the Laboratory for Future Interdisciplinary Research of Science and
Technology at the Institute of Science Tokyo, the Research Institute for
Semiconductor Engineering at Hiroshima University, and the Research
Institute of Electronics at Shizuoka University. By leveraging their respective
strengths, RCBE promotes the development of cutting-edge medical
materials, biosensors, Al-driven healthcare solutions, minimally invasive
treatment and relative technologies.

Through these collaborative efforts, RCBE also focuses on nurturing young
researchers with interdisciplinary expertise, equipping them with the
necessary skills to drive future advancements in medical science and
engineering. We are committed to fostering a sustainable research system
that bridges disciplines and contributes to the advancement of medical and
life sciences.

We sincerely appreciate your continued support and cooperation.
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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” (DEJMA project) was started in April
2021 in collaboration with the Laboratory for Biomaterials and Bioengineering
at Institute of Science Tokyo, 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 Institute of Science Tokyo, 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 DEJPMA 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 research institutes. 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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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 Ochanomizu Research Facility, 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.
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Multi-Probe, Multi-Target, Multi-Scale Structural Science Platform (M3-Structural Science Platform)
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Structural analysis is a cornerstone of fundamental science, providing critical
insights into the organization of matter across scales—from atoms and
molecules to cells, tissues, and engineered materials. Precise structural
information accelerates discoveries in life sciences while also playing a
critical role in materials science, enabling the rational design and optimization
of advanced functional materials, devices, and systems.

The M?-Structural Science Platform is a pioneering interdisciplinary initiative
that unites three leading research institutions to create a new collaborative
framework in Multi-Probe, Multi-Target, Multi-Scale Structural Science. This
platform integrates diverse expertise, scales, and technologies to push the
frontiers of structural analysis and deliver transformative impact across
scientific domains from basic science to advanced materials. The
collaboration brings together:

 The Institute for Protein Research (IPR), The University of Osaka — a global
leader in biomolecular and protein structural research that supports cutting-
edge life science discoveries.

e The Institute of Materials Structure Science (IMSS), KEK — a core center
for structural science, offering a wide array of quantum beam technologies to
investigate material structures at multiple scales.

e The Laboratory for Biomaterials and Bioengineering (LBB), Science Tokyo
— specializing in the design of novel functional molecules and biomaterials,
especially for medical applications.

Together, these institutes form a uniquely comprehensive and synergistic
research environment, fostering joint use and collaborative projects that span
disciplines and scales. The M? platform aims to deliver new analytical
techniques, foster interdisciplinary innovation, and open new research
frontiers in both life and materials sciences.

As a key contributor, LBB leads several initiatives within this platform,
including developing novel functional molecules and biomaterials, designing
unique reactions to enhance and sophisticate structural analytical methods
and comprehensive interaction analysis of protein-material interactions.
Through this collaboration, LBB and its partners are committed to making
scientific discoveries and enabling groundbreaking applications across
biology, chemistry, and engineering.

Learn more at: https://www.multi3.jp/
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nakai.masaaki@tmd.ac.jp

» Biomedical Materials
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Dept. Metallic Biomaterials
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Prof. Masaaki Nakai
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Developments of metallic biomaterials and their biomedical applications
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Development of elastic modulus changeable titanium alloys for biomedical applications
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Development of biomedical devices using low elastic modulus titanium alloys
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Development of fabrication processing to improve mechanical biocompatibility of metallic materials
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Understanding a relationship between mechanical properties of metallic materials and defect healing

in biological hard tissues

EBEAMBZNHTTE. EBZEPOE UBEREERORE -
AEBICHIF D RTFET. MIEEES L ZNSDEN - BNE{L
[CEDVWTCRIRT 2 ZREICHIE T 3 o DM FIEREHERD
BEOFMR - IO ADRECET DHRICWIBEALTY
F, THIC, E - BRERARATHBFREEN LT, BRIKIC
BIFZFBEP - —AZNEN DIRICEEL. ZNSICHILT D
TeHDMEEZEGS U SBRERT /N ADRIRZBIELTVE
ER

K - BEEOHERRE

RibAZ, E#AR, ABRKZE, BAKZE., LRIEXZ. iR
KE, IVFINEXABEZEMARE LHEIT K Ataturk
University. Yildiz Technical University. () 3.2 LAS31ERR. ()
KOYO #i&ig &

BENDZE
BEEYR BSEREE. KRAZESHZWAM HoHE
HEFIA - HERRERE

REDERR/Y - BEE

® Nakai M. et al., Effects of dimple surface texturing on wear
characteristics of commercially pure Ti in comparison with Ti-6Al-
4V ELI and Ti-29Nb-13Ta-4.6Zr alloys for dental applications,
Mater. Trans., 66, 577-583 (2025).

® Ueki K. et al., Effects of Fe addition on the mechanical and
corrosive properties of biomedical Co-Cr-W-Ni alloys for balloon-
expandable stents, J. Mech. Behav. Biomed. Mater., 160, 106714
(2024).

® Li Q. et al,, Effect of O addition on microstructure and mechanical
properties of Ti-Nb alloys with various B stability, Vacuum, 215,
112311 (2023).

@ Yilmazer H. et al., Investigation of the influence of high-pressure
torsion and solution treatment on corrosion and tribocorrosion
behavior of CoCrMo alloys for biomedical applications, Crystals, 13,
590 (2023).

® Ueki K. et al., Development of biodegradable Fe-Mn-Mg alloys by
mechanical alloying and spark plasma sintering, Mater. Today
Commun., 34, 105465 (2023).

® Takeda S. et al., Improvement of mechanical properties of Co-Cr-
W-Ni alloy tube suitable for balloon-expandable stent applications
through heat treatment, Mater. Sci. Eng. A, 862, 144505 (2023).

® Nakai M. et al., Concept and fabrication of beta-type titanium alloy
rod with parts possessing different Young’s moduli for spinal
fixation, Mater. Trans., 64, 147-154 (2023).

FERER
| sttELE 1&#ﬁ$§
FHOARMTL—

AIAED‘EJ\*’HL*H%@ ﬂ:f’ﬁ
TL—KMC&LZEE

Fixation with a p pe plate of a femur i
an artificial defect.
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Development of elastic modulus changeable titanium alloy
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Development of spinal fixation devices using low elastic modulus titanium alloy
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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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® Sung PC et al., Apatite-forming ability and visible light-
enhanced antibacterial activity of CuO-supported TiO2
formed on titanium by chemical and thermal treatments, J.
Funct. Biomater., 15, 114 (2024).

® Yokoi T et al., LaMer-model-based synthesis method for fine
particles of octacalcium phosphate and related functional
compounds, CrystEngComm, 26, 6008-6016 (2024).

® 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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Imparting fluorescence properties on octacalcium phosphate (OCP) by incorporation
of aromatic carboxylate ions
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Bioceramics for Treatment of Cancer and Bone Disease
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Y202 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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Formation of antibacterial and pro-osteogenic porous oxide layer on titanium surface
with surface modification
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Effects of Fn adsorption on MC3T3-E1 cell responses of hydroxyapatite and alumina




matsumoto.bsr@tmd.ac.jp

» Biomedical Materials

MR FERPT

BREMMMHEFDEH

Dept. Organic Biomaterials

8] fiw 5=

Prof. Akira Matsumoto

Bh% Kevin Barthelmes

Assist. Prof. Kevin Barthelmes /
B 4 B ey
Assist. Prof. Mao Hori \WVoulh .

HULHAARSICEALTE,
R—LR—IZTETEL,

V7 I —REE U IR e
Elz i

Soft Matter Engineering for Biomaterials oo o

[BaBEIFALRER] ICKB\RFETLVIay - XFrvYy
“On-skin-pancreas” technology for precision medicine in diabetes
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Boronic acids-based molecular-recognition chemistry as a platform for diagnostic and therapeutic applications
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Development of stimulus-cleavable chemistry and its application to biomaterials science and engineering
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Bioactive nanomaterials inspired by self-assembly phenomena in living organisms
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Development of Biomaterials from Self-Assembled Soft Matter
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Development of small-diameter vascular grafts and intestinal anastomotic leakage
prevention materials
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Elucidation of life phenomena using designer extracellular matrices
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Self-assembled nanofibers of artificial protein
Development of conductive protein nanofibers
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Micro/nanotechnologies friendly to bio-derived materials and living bodies i‘%
for next generation biomedical applications =
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Biofabrication technology Minimally invasive cell delivery system
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Implantable drug delivery devices Microphysiological systems (MPS)
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Human placental organoid
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® Hori T et al., Alternatives to animal testing for assessing
transplacental transfer. Translat. Regulat. Sci. (2025).
DOI:10.33611/trs.2024-009

® Gongalves IM et al., Placental microphysiological systems:
new advances on promising platforms that mimic the
microenvironment of the human placenta. Lab Chip 25, 979-
995 (2025).

® Han X et al., 3D printing for traumatic orthopedics: a review
of current trends and opportunities. J. Biomed. Nanotech.
20, 1385-1407 (2024).

® 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 .,,_,;)‘9
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® Nashimoto Y et al., Microfluidic vascular formation model for
assessing angiogenic capacities of single-islet. Biotechnol.
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Minimally invasive cell delivery using nanosheets
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Structural DNA Nanotechnology

B XA/ N4 70V —-RADHOEEILT A 707 /N( X
Integrated Microdevice for Mechanobiology Study

O &E#BERED DY« JOERORY b
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Artificial Intelligence (Al) Analysis of Human-body and Biological Mechanisms
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Surgical Assistance Navigation and Devices

Au

PEMRETE. F—I 0. ATHEE (Al BKifie EOFEEES. BRBEIFBRSUICEHITEZRENTEEMZEEE L. T
NSDOAREZEH D EEBIC, ER ERETORAIEZEELTVE T, EEPYIERICATET DR LA ZHRR EDYIRAH YT —
IRMDINY —VHHZSCHREIFETIRA D T ET. EFU YIRS VICHERRIZITVE T, SEERABRIETKEZPDE LIS
KifizEEEET DB, ENSOTF—IEDRERZHZET IVICHTIFH TERITE - TRTIEL. HMENICEFLET. NS
AVE1—994 LY ABMEROEL EERLAICHIT Y AT AREZEHTVET,

EET—9IDHE - BRItk MNFIEE - XA D =X LD ATHIEE (Al) BT

EASTRIRIT S ST EHEIC & 2 ARG, M ETUYT V=2
U—aViiEREa U, AMFBIE - EEAXANDZXLDBTZT
TVEY, EFRZIRETEHAL. SHEEICKUBEOERET
IWEBRELE T, TNZERE YT T—Ih St U & LR
LT, AllCKWIRES
RN, B

BEEEUT, KUBRTTESNERT -9 ZRiHET 5
L&)(g CT/MRI/X#REHRSE, fiial - fPICRS SN REER
BEREDOLI AR —Y 3y (UBEEGHE) - SIEGEMZRFEL T
FI. Fle. SERERRIINSORRBEERMZMAL. HIRA
RJEGRIIN S, BBERED 3XTHAR. &, RIFZEEEHA
IRIMERFELTNET, TNSOERT—5 DERIT LIl R,

NV (O ES A p a7l e s A M G S I EETELIRZITO T
Y. EHOFMTHER
PIRRZER R E

BUT. ERCBIIS
By 75— DiERs
SUICATHIEY R 5
LOERICHE THR
EEHTLET, AT

2D-3DL YR ML=V a3V 3 RTTRAREHAIPIRER %ﬁtEW’ETUJOIu&%ﬁﬁE’“Hﬁ

BoEBEAI TS Y b T+ —LDRIREERE oTILA FiiZEFES—Y 3y - FINA ADFHRE

EERIS TRl - SBEDHICFIATN TV S ES R KED HERIERFKX(AR) P OV T 7Y 3 VR v EV T (PM) Dl 2 8K

BRI EH R

Bunssuibu3 edipawolg

SESNDHARBERT—IZ ALK UHRNICHSNIET 540
BT —INR—RI AT LDOBRZEELTVET, AVAT A
[FEGEPHBET — IR ESTAILIEEFD [4] 7—9 EZ2N=NE
ITRRLBTOEYHDAI I -V TV MHSEREIN, T—IR—
ABDVEEHRI VY ICHMFAFNZAIT—Y TV METH I —
HOERITIHEU TEEN
[CHEE - #BE L. HER
WIBZEETITLE T,
ZD#EbTFEE Internet
of Things(loT)Z (3 U s
EUREBXEYRT A
DHIRE b3xdiT & U THAfF
INTVLET,

E&EIoTYRT L

fEL. FlihDBERFNTOREE PITEDUBER N Z BT
FULIT BT ETFMEIET DT ES —YaV I RT LAZRRELT
WET, SAZETHESNL—YHA REFF 25—y ay
DT L& 200 B EDOFTICERRERSNRRZ LIFTVET,
Fle. KURERFMDZFITZSHET DI, EUEFIEICKY
BIMZET DY TR TUZILTINA RZRR L. FHRG EDEAE
Bz SIEER TFETCORALZEE L CRAZED TLET,

TBMEER/NA 2

PM¥{1‘&7’I:7 vav




BRI

Buuizauibug [edipawolg

m.bdi@tmd.ac.jp

» Biomedical Engineering

EEIZiRREP g =M s
~ ﬂ. ;Im 5 ) E§ Prof. Kohji Mitsubayashi

t J — 5 | . iﬁpﬂiﬁ Egﬁ ﬁ?:&
unior Assoc. Prof. Kenta litani

Dept. Biomedical Devices and Instrumentation B3 Il G2k

Assist. Prof. Kenta Ichikawa

HULRARSICEALTIE,
R—LR—IETETE,

EVHETZTRRESEL E 7

Advanced sensor technologies for biomedical and health sciences! oo b

FEEANDBRITREBNAF VY [FvEIREVY]
Detachable “Cavitas sensors” as bioinformation monitoring systems at body cavities

HEEXAR VY INAFRAZT 7] EEFREERD OTRESRAY AT A
Biological odor measurement “Bio-sniffers”& imaging system for gaseous components

EECREEZDOHOREE Y

Immunosensors for medical treatment and environmental medicine

A {E2IRILF—THEITS (BRI IV] ZAVALRES
“Organic engine” based on chemo-mechanical energy conversion
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tamamura.mr@tmd.ac.jp

» Drug Discovery Science

RIEM 2 AR

AF4IFIWTZZAMNI—7E

Dept. Medicinal Chemistry

BIEZEQAUTZAILNAFOI—

Chemical Biology towards Drug Discovery

BEEELT Y L—hDRIHE RS YD - Fo RANU—
Development of constrained templates for drug discovery
ERRFOFORIMET=AILNAFOY—
Development of drug candidates and chemical biology
RTF FEEEMEF. BEERTFRIXAT v IDER
Synthesis of peptide isosteres and functional peptidomimetics
BREEEERE UEDF - Do FRIE
Development of low-molecular-weight drugs & mid-size drugs based on
organic chemistry

ERUADEFNT — < (BHERZ)

5. BEEPEROUHY RMEEFRORIT

6. IVINTEDINA A A A=V T L HEHERAT

7. 9V NTEDIHMBELRICEIUHY RORE - &

=i DN

BT —< (AR -KERZEI—5'v )

Hh. ZILYNA T —BIERANE,. HIV. SARS-CoV-2 FRRIEDE
REALEBEULAIRRE ~7 TN VEBHCXCRA, 707
A VFF—EC. P04 RRTFFREEI—Hw LT~

iR 4 810
Prof. Hirokazu Tamamura
HERUR & #HE
Assoc. Prof. Kohei Tsuji eSS
B MR $Eth
Assist. Prof. Takuya Kobayakawa
FULLIRARABICRALTIE.,
R—LR—=IZETETFEL,
[=] g2 ]
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[m] e

https://tamamura-tmd.sakura.ne.jp/

Universe of Chemical Biology
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hosoya.t.fa7@m.isct.ac.jp

» Drug Discovery Science

RIERFHRER Hig e F¥FR7

’. _Aﬁ*%{ tm E§ Prof. Takamitsu Hosoya
== 0p %ﬁ #RiE ME EA
Assoc. Prof. Yuto Sumida

Dept. Chemical Bioscience BI3 HO @

Assist. Prof. Jumpei Taguchi

.

oz “IL2" I3

New Chemistry for Life Science

NUYA VDU WREEEFREDHTE

Novel generation methods and use of benzyne
PIMMEREREE L TIHMUVERERRFEDORRE

New Azide Chemistry for Chemical Biology Researches

EMBRARICHRGBIHUVEMFRSY - SXEBEORRE

Novel Substrates for Bioluminescence and Fluorescence Systems

#FUWLWDFEIBESEEDRFEICE D < FRRMILES YOI

Drug Seed Development based on New Synthetic Methodologies

EFEAARXA—=I VT DIHDFHUWPET L —H—D53FEEE
Designing New PET tracers for in vivo Molecular Imaging
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kage.chem@tmd.ac.jp

» Drug Discovery Science

RIEM 2 AR

FEEFDE

Dept. Organic and Medicinal Chemistry

iR R 3hz

Prof. Hiroyuki Kagechika
BV BS F=KEB

Assist. Prof. Kotaro Ochiai m

S FOILFEFYE EEED SRIEA

Drug Discovery Based on Molecular Structure and Function

LF /A RBIURAZSEOEE(LZE
Medicinal Chemistry of Retinoid and Nuclear Receptors

#akrFaBEeEAUELFEES LUV I FIVGETIEFI ORI
Development of Novel Modulators of Gene Transcription or Signaling Pathway for Clinical Application toward Intractable Diseases

RSN T 7 —V 07 + 7 DRRIC & BHEEEED FOREISY

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

HBIRT = FOIFFE SRS FRIS

Aromatic Architecture Based on the Amide Conformational Properties

EFDHTIF. BEZZEEE LT, AIRPHERE
ADIGAZ RIEICKEEE D FOBIRZIT > TLE T 45T,
2704 RRIVEVEPEEEEBEEIZ V&V e,
BROEBRRZEEEICHEHLUTVWBRERAY T FILDF
DIEEERRIA. KEEDEEMEDIBR SBBEANDIRADZSH
DEZELZE., TZHILNAFAOIV—AREEDTNET,

LF /4R (BEEIZVA) . MREAICEFEEID LT
JAVERBHREVWSBRAREFZT LT, a0t -
5B B W\ FFELETR EDEARNIRE IR Z B [CHIfE U
TVWEY, HRHFTRELF /A FOERERE UL TDILAZ
BWIC. a2 MEER > [cFEHEECARLTER
Ulco BNTH. Am80 &I FcbE¥Z. RS
BEIkMEMmGERES UCERERET ST EICHIILEL
oo WETSIC. ZOMOBER. BIZE. Hh. DIMER
R, BCRERER. #REHRERE, BRESMER
DR IBEIBREBDERENDRAZT O CTVE I & /e,
LUNFCTHESNIARCRUTF /1 RESEE, Eafl?
DEFIARICHIF B0 FY—ILE UTERN TIEIL < FIA
TNTVET,

LF /A VBSBEOMICE., BeBRASSHDTELD
FERICES LTV ZENHSNTHY . HRHTIFES
DRAZFEEOEEZHIEHT DEEY (UAHAY R) OIS
ZTO>TVET, I, RORISRI—PTAFR - I
YIOLEVOfe, INFTOERREFEL ERDEIE
/I7—XRIATF37EHBHIDIZ—TRUHY REHZL
BIEL. HFULERLZO\BZRIELTVET,

KIHDHFTIE. EFEMHTERARIMRETSTIAIL
SATSU—ZBBE UVEELESCERULTVET,
BIR X, SERME MR ICEID 5 AQP2 DiEMILZE
KEDFESATSU—DSRNEL. ZOFMIIHRER
BICEIF T L EYRBZEIT > TLE T (RERIZERFRI
BRAE & OHBERR). Koo BRDINEZSS RyR1
DEBSHEZREIZEDFERVEL, FEHE. &F
ROGHRFEERIDOBRFEICORILTVET (BREXE
EFEEDHEAR). CDXSIC. BEEFEEREL.,
fAEEIRR DB EEE T BT EICK 2T HRERREE
R EEYDRIEZIT O TVE T,

B ED&K S ICELZNHF T, IMEOERES (BHTHE)
DEMEERE LT, EERIECRIDEEYDRIR (i
BRE) #T>CTVERVEZEITVET,
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» Drug Discovery Science

RIERFHRER B Pk =148

ézﬁ ZE{ t?ﬁ;; Prof. Yukihiro Itoh

Dept. Biological and Pharmaceutical Chemistry

(E2OFHhSTERmERY . EZEIS
Controlling Life Through Chemistry — Toward Drug Discovery

TR VN BRREFABEDORR

Discovery of targeted protein degraders 5

JUyIT =2 MU —ZEFIA LB LS fo —
Medicinal chemistry based on click chemistry o .
H BEEREhnc B0 < [EERER s
Discovery of enzyme inhibitors through enzyme inhibition kinetics PR EERRELE SatREEHIET S BEEELT
_ . BIEA HWE M BEEIRAS FORIL ER~DIGH
B RIEEFE LU ERIEROBES K U RIGEHRE
Development of chemical theories and reactions aimed at drug discovery
WEE(LFESF CE. (ERZDFHSZFEST, Eﬁiﬁ%&’&jy
I\D—)b?’éﬁ?’isﬂib ZNEZH - T - BEDOIEHOE Ve —
iuut bt[ﬁﬁﬁ’g’% & %EE’J[&.EH?‘LEEE@ L/tb\gfg-o q%(v:\ protein degrader
ER2ABEICEDVT, HULLAREROBROHEREMEL. Z AN
N5EFERTBIET, TNFTICRVNEHNGRIERES FO %‘ \. g
BREHHIPTVNET, @ _ ?OI dagra_dat_m_n_
(indirect POl inhibition)
E3: ubiquitin ligase

POI: protein of interest v
P! pharmacological effects

BRI VNI BRRFERORIE : gny v N TBECHEETIUAY RED
EEFUUA—PEIICRETBUHY REER LLIESWIIENS Y /{TED 1L
FFULEETNCHELTOF 7Y —LRREFELET.

Q assay-based U

’ screening X—NH /

N“‘N‘ X=- OCH;CH;)J
N X =+(CHz)g-,

screening hit L ) e C“" 1(0.2 M) 2(0.2 uM)

JUy I =2 N —EFAULBIRIERHRRDO—F] : sueicem
AAY (M+) ZHDOEBRL (in situ) T MBI U Y IRIGZRET DT & &F
AUk insitu Uy ITZAMU—CL>T. HRWICEWERCHT ZEEF
ERHTTENTEFT,

3 Pat Sed
Representative images showing N2a cells treated with
compounds 1 and 2 for 72 h.

Thermodynamics Kinstics UYYBAFIEBRKDMS (S T 5 SBFEE : kovis Humus

c ._, a c . a FREMROMEEFELET,

enzyme inhibitor ~ E-| complex protein inhibitor  E-| complex
7= oy

- "
koff "\6:‘ Protein .
1 Kinetics N o T
< ko" H physiological @;-E—H"-“"“o
E /f'\\ thermodynamics a“l":'iv?":i‘;'e condition / "
PKan = NH =7~8
< E+L E-l / E+l E-l N’G“H C-He=+0 hydrogen bond formation
\complex K; complex }:_N

N+-C-H--OKFEE DT : C-H-- O KRGS —BOBKRBS TN,
- N =0 e _ - FERICHB L BIERDPBFICH T REEYRFICEFEAETHEINTLEEA LD L,
BRBECSHII BMAFLRER : BRLMEROAEFAICE. ANFN | | ESFENOBERTCHIET 5C-HEOKERTF LS Y /NI BPORERT &
AE S EERONEN 5 & T EEOBRAEROANFR T MNZICEE L. BOKEEEN. 9V X0E-UAY RBEACSNTEEGRIERLT £ 2
BEERORRZITVET., —A. B}, BAOERITRL, BEEROEELT. ZBNFET, TI T, feBE NT-C-H--OKFBEDRIRICHIFT2EEH =R
BERICES < EERRETCUET, ELTLFT.
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Graduate Education

EARME TR ClE, KEBRER S VICKE BRI FRE Y
KM REZRBNICRTAN, ERFZEXRDETFDE
DHE -HREEZITOC. K. HRAKE. £F BTG
EHEDBRLBBEINEEIHLTVET, BTHE EEE
BEZR. £attEnF0FE. KERELFEEDTS. T5IC
FEEICFBY 2HRADTRESHBERDALDINEZE
BOULET,
SMEFRORDIEZRERERAEGH TR TIE. UTZ
SELTVET. AZREEF. b UHARENHOHE
SIS B LT IZE L,

AZEk - ELRIE
(EEFHEHARESETREFZER)

A FHIDORZLZEZZEZEDH D VFERRAHDT, KfclFE
NEAEULDOFNZETDERDONCANRRTER
9, BEETERIF2HET. BUSTREREMIFELT (BRI,
wRZ, O FEz2. 1% B2 f#EFondnm) ©7.
ELFRETIE. Eafl (B2 T2 BRERESHKED
FOFERRNDOSBRU TR ENTEFRT . FZORHHD
BRICNMAT, RRIVY Y7 LELVTEELTVDHR
DAKZFRLE, LERZ. FERAZOERZEELTC. &
UETBTEHTEFRT,

Kb - -LERiE
(EESHEHRNEREIERNS RS S UEES
%)

ERFHEGHRAHETZFRICE, SEETERSLUIET
BERFMDRGD 2 DDFRNHWEY, MEHICSNTH
EANAI-RADEEBTOTVET,

B TERRS
RERELFREZETHDVFETRAHDT. FieldZn
CRAFULDFNZEETDERDONCANRRTEFT,
FAEETERIF3F T, BUSTRERAMIFELE (T2, B2
REFFFORRES) TY,

EESEH

EZFE. mFER. BMEZE DD WV IEEZE (6 Ffl) =Xz
HDIWVWEERIAB DT, KZHRELTREZE T HDWVHE
TRIAHDT. FEFZNEFEFULDZNZET S LD
SNIEHNRBCETT, FEETERIF4FT, BUSTRE
BREMUFEL (BZ. . PHRCEHIEERS) T,

P
AEBIDRSEBEEESNS, FEZNERZED
FNEEITDEROONCAPECEFTT, KFRFRE
#3BBEVIBICEENTON, NDABRE, HOWR
HEDEE. PEDHEREDHDIGEIAETT ., HEEE
DBEES IUHLEDFOIREHS - DOBEABEICL ) E
ENFET, HRHPBIF1FETIN, EREZBFIDEHT
TFT, COHEIFARES UTERD SN, EEEDiFEEFE
DZBBHOEEICBVNTEESINE T,

KB
ATEBI DRSS EELEINLS, FFETNEFELULD
FHEETDEROONEANRECEET, BROIGEN
TaET. AZBEFEAOYH. WRE-EE 1 HBM E6HA
YANTY. HESEOSEESSUREHTOEEREE DO
BEAEEFELCLUBREINT T, WHREBIE1OICRYIERZ
BEITDIENTE. HBDWVIE4BFRIE 10 AL 5 KE6
MREICYIEZ2BBFDLTETEIT.,. JOHBIFHARES L
TRO5N. LROBLREOSRBHOBECHTESE
INFEI,

The Laboratory for Biomaterials and Bioengineering at Institute of Science
Tokyo 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)

Institute of Science Tokyo’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

SRR TEWERClE. ZOMERERTHIEETT /O
V- RENICEBICEERL. FTUWEEDREIHPEEAD
RMRAESZEZITD LT EEPRBEDEMHLICEMT 2
CEZEBEBLTVWET, ZDMe. 2022 F(CHICICESRE
TRIEIHRA /R—=Ya vty d—%=2REL. 2FEBTH
DU —FF ROV TAY NEE BEA/RN— 3 U
BEEHET 2 ET WRMRORRGHARZERICE T2
DiEHZEEEUE T ARRITS KOOI R P REER
EDFEIMTY —ZAB LUZHADIRE - — X ZER L CEHED
RYFUIT#ENDEEDIC. INSOERFFRORECED
<EEEBEPEERBE. DI UDRHDREFEWE - £
BIEHRBRENDEBRDZEZTVET, INSDOWE -5
FY—2AEFERL. SERAICE U L2 - B EOTHE.
T SICIFFEERRA RS L OEDPRBE CHZIET DT A
ATWVWERT,

AR

SERF R - SRR (NWE)
[EHERTEARATRAR]

R

RAHERE RREERENHRT

F—=RILAIWRTTHRRILRDHES

The LBB 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. LBB newly
established Biomedical Engineering Research Innovation Center, that will be
helpful for these supporting activities, by cooperation with Research
Development Center and Center for Medical Innovation. We intend to employ
superior technologies and original ideas from us, 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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Institute of Integrated Research

Laboratory for Biomaterials
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| 22



PR3 E S

Research Staff of LBB

PR ERR

Biomedical Materials

BRBEFMEIEDEF Vetallic Biomaterials
#3% ik IEBB (Prof. M. Nekai)

%%ﬂEﬁiH’ﬂ?ﬁE} Inorganic Biomaterials
#3% )T J§— (Prof. M. Kawashita) . JEZIE FEFE ACSE (Assoc. Prof. T.Yoko)) . BIE 2L Y8/ (Assist. Prof. M. Shimabukuro)

BREAERFEIFESDEF organic Biomaterials
% FATT 52 (Prof. A Matsumoto) . B2 Kevin Barthelmes (assist. rof. k. Bartheimes) . 120 Y ETHE (assist. Prof. M. Horl)

VI RII—ETZESEF Soft Matter and Biomedical Engineering
%1% BEE 248 (Prof. A Nanutaki) . 5561 =N ERBA unior Assoc. T. Miyamoto) . B2 S T M b (Assist. Prof. H.Okita)

BRI FRZEM

Biomedical Engineering

STV AT LETE5EF diagnostic and Therapeutic Systems Engineering
%9% 18 SLhF0 (Prof. H.Kaj)) . IR FYZS $T] (Assoc. Prof. Y. Nashimoto)

FEBETFSEF Precision Biomedical Engineering
1% A BE (Prof. M. keuchi) . S5ET ) 1| ASER (Junior Assoc. Prof. D. Ishikawa) « Bh2 BB HHSE (Assist. Prof. Y. Hoshino)

1BIRETEEF Biomedical Informatics
#1% thE 0 (Prof. Y. Nakajima) . EHIR  INEFAR EEER (Assoc. Prof. . Onogi)« BN J&) BRI (assist. Prof. D. Zhou)

TUYETIZFESEF Biomedical Devices and Instrumentation
1% =K J&E (Prof. K Mitsubayashi) . BT BREF BEAS Wunior Assoc. Prof. K. litani)« BNZ T 1| BEAS (assist. Prof. K. Ichikawa)

RIFEERIAIZRERRT

Drug Discovery Science

AF 4 IFIVTZA MU —2FF Medicinal Chemistry
%1% FAF BEFO (rof. H. Tamamura) . AEZR 3T FHIE (Assoc. Prof. K. Tsui) . B2 JINER) 1| F5H3 (assist. Prof. T Kobayakawa)

EMBREFDE chemical Bioscience
%1% S FEFE (Prof. T Hosoya) . IR PBEE B (Assoc. Prof. v, Sumida). B2 B $HSE (assist. Prof. J. Taguchi)

FE(LEEF organic and Medicinal Chemistry
% %ﬁ EL\Z(me, H. Kagechika) . BhE Eﬁ $KEB (Assist. Prof. K. Ochiai)

Eﬁg'};{ L’,#ﬁﬁ Biological and Pharmaceutical Chemistry

1% (PRI T2 (Prof. Y. loh)

EHEETHESIHESA / XN—Ya vty 9—

Biomedical Engineering Innovation Research Center

Y9I —K B 5LZ (Prof. H. Kagechika)
SRR EJ? *‘Iﬁ\: (Specially Appointed Prof. Y. Miyahara) « TR I_LII:I {Eﬂ (Specially Appointed Assist. Prof. K. Yamaguchi)

HHEBNE JREF FETF (Specially Appointed Assist. Prof. M. Tsuno) 45 EBI% MAHMOUD MOHAMED ABDA (Specially Appointed Assist)

By —XHFEHEE (FHEF AR

Drug Discovery and Research Advancement Laboratory

FR B 5hZ (Prof. H. Kagechika) . BIZ B 154 (Assist. Prof. Y. Ma)
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Campus and Access
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Building 23
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Surugadai Campus
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Yushima and Surugadai Campuses
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Multi-story Parking Garage
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