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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 as the Institute for
Medical and Dental Engineering in 1966, Institute of Biomaterials
and Bioengineering in 1999, and LBB in 2024. Following these
changes, the research field has been 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, Science
Tokyo. 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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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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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 (M?-Structural Science Platform)

AMED &£@#% - BIERAIEEIZEZE(BINDS)

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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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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JST Fusion Oriented Research for Disruptive Science and Technology
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Peptide Modification Enabled by Site-Specific Generation of Reactive Intermediates
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JST Strategic Basic Research Programs, Precursory Research for Embryonic Science and Technology
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Optimization of biomolecule detection by mechanical tuning of chiral surface plasmon fields
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AMED Translational Research Program
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Research toward the initiation of a Phase Il clinical trial of a transscleral sustained-release unoprostone formulation for retinitis pigmentosa
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JSPS Core-to-Core Program Advanced Research Networks
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International Research and Education Center for Living Theranostic Biohybrids
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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” (DEJPMA 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.htmi).
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Drug Discovery and Research Advancement Laboratory

ARFEHEERE

ER PE =18

Prof. Yukihiro Itoh
B3 55 1

Assist. Prof. Yue Ma
BiTiE S 1855 shaE
Eng. Official Hiroyuki Masuno
S e BT

Eng. Official Michiko Nakaishi

By —TRARHEE Tl EFI. w0, HoEBRHAR
FICBIIBER. . £HRFOMEE L. AARAOE
TZEROWMEE EDOREGHHBRIIARORIFEBE LR BEIC
IDFATIBE M L&Y DIRER, BRI S K OEALRZFROZE
ZEHNELTVWET, BERICEF. EEZROAUIFIVES
YOI EMESTEEY S A TS —ZREL TV
FI, Fle. KEHE /KU —F T 72 UT 1 EOHELE
BCELW. YILFE—RFLU—~J—5—Spark (Tecan).
BE5 E# epMotion (Eppendorf) ED AT U —Z T
([CREUreies 7581 - B2 L. FIRBEBDAICEL TERL
ERVWTWETD, &M SA 75U —Z2RVIELDRT
U—ZVIJDYR—rZTSEEBIC, (EEYWERVDEE.
HEWRICEAT DEREZEZIFHITVET,

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 M3-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:

o 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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» Biomedical Materials
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Dept. Metallic Biomaterials

EEREREMERREERRERT /N1 X8R
Developments of metallic biomaterials and their biomedical applications

RS EBMEORREEERET /N1 AIHH
Development of low-modulus metallic materials and their application to medical devices

A ZREFCHEZTEHEIC L 2EERESBMRIO L
Mechanical functionalization of biomedical metallic materials through control of deformation-induced phase
transformations

BEERA=F«7LIY FOE—ESSDRH
Development of medium-entropy alloys for biomedical applications

A E£AANRRIREERRE - EREE NS BSOS
Development of biodegradable metal—bioactive glass composites

Fo{ETE R
ol

AERWT

ATIREFEATNIEKBEDHIE
TU—RMCKBEE

Fixation with a prototype plate of a femur introduced
an artificial defect.
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® Ueki, K. et al. Formation of unique heterogeneous microstructure in
biomedical Co-Cr-W-Ni-C alloys by mechanical milling and heat
treatment processes, J. Alloy. Compd., 1036, 181631 (2025).

® Nakai M. et al., Effects of dimple surface texturing on wear
characteristics of commercially pure Ti in comparison with Ti-6Al-4V
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FHRIATIOVRFOMIFEROH%T
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Development of elastic modulus changeable titanium alloy

ERFREHF/ -

ELI and Ti-29Nb-13Ta-4.6Zr alloys for dental applications, Mater. SAEEME
Trans., 66, 577-583 (2025). ( 0
® Ueki K. et al., Effects of Fe addition on the mechanical and corrosive vs
properties of biomedical Co-Cr-W-Ni alloys for balloon-expandable C : D
stents, J. Mech. Behav. Biomed. Mater., 160, 106714 (2024). TERH At‘éw
® Li Q. et al., Effect of O addition on microstructure and mechanical [SELdEES {EaEESE
properties of Ti-Nb alloys with various @ stability, Vacuum, 215, (3-81) (L2-L3)
112311 (2023). powy— .
® Yimazer H. et al., Investigation of the influence of high-pressure torsion ﬁgﬁig@gﬁ? fmgﬁ**ﬁ ERIERTEH
and solution treatment on corrosion and tribocorrosion behavior of pHRDH
CoCrMo alloys for biomedical applications, Crystals, 13, 590 (2023). aq
® Ueki K. et al., Development of biodegradable Fe-Mn-Mg alloys by N ['PH"“
mechanical alloying and spark plasma sintering, Mater. Today Touo]

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).
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Development of spinal fixation devices using low elastic modulus titanium alloy
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Dept. Inorganic Biomaterials
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Prof. Masakazu Kawashita

HEUR S K2

Assoc. Prof. Taishi Yokoi

BV B& 1935
Assist. Prof. Masaya Shimabukuro
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Specially Appointed Assist. Prof. Risa Miyake

PAVYEBEREDBEBEICEMIANAAELSIZTVvIR
Bioceramics for Treatment of Cancer and Bone Disease

PrREBERESSvIRA70/F /RFDEIR
Development of ceramic micro/nano-particles for cancer treatment

BRZHIET DABRAENAFESZ v I ADEIH

Development of photothermal antibacterial bioceramics for infection control
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Elucidation of bone-bonding mechanism of hydroxyapatite — From a view point of protein adsorption —

O BHEEE Y VE\ ALY D LICE T BTHE

Study on organically modified octacalcium phosphate materials
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Biofuntinalization of metallic biomaterials by surface treatment
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® Usuki S et al., Synthesis of ¢-FexsN particles for magnetic
hyperthermia, J. Funct. Biomater., 16, 203 (2025).

® 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., Compositionally optimized bone
scaffolds based on carbonate apatite and silver phosphate
for osteogenesis, scaffold resorption, and photoactivated
antibacterial activity, ACS Appl. Bio Mater., 8, 10158-
10170 (2025).
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Imparting fluorescence properties on octacalcium phosphate (OCP) by incorporation
of aromatic carboxylate ions
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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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Infection control and bone tissue reconstructuion by mal i ial bi
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Effects of Fn adsorption on MC3T3-E1 cell responses of hydroxyapatite and alumina
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Dept. Organic Biomaterials
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Prof. Akira Matsumoto

B2 Kevin Barthelmes

Assist. Prof. Kevin Barthelmes
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Assist. Prof. Mao Hori
¥5{EBh3 Debabrata Palai ‘

Project Assist. Prof. Debabrata Palai
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Soft Matter Engineering for Biomaterials

El [BE2 21T AT ICLBBRFEILYIaY - AT
“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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y 7 h 9 ; —— 5 ?E} Prof. Ayae Narutaki
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Junior Assoc. Prof. Takaaki Miyamoto ’ ;
Dept. Soft Matter and Biomedical Engineering BV ihE O Y “
Assist. Prof. Hikari Okita
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Development of Biomaterials from Self-Assembled Soft Matter

B AIIVNTEICKZNORATIE - SHEERST A LEMRI ORI
Development of small-diameter vascular grafts and intestinal anastomotic leakage
prevention materials

>/ RFOREECHEBEZ AL MRS

Materials developments using liquid-phase self-assembly of nanoparticles

HENGEEEIRDINURTF RORMRE
Engineering Polypeptides to Control Cellular Organelle Function 1 Lol
BB =AW LRSS ATVt SR L TS 35 77 4 /=
e b Self-assembled nanofibers of artificial protein
Chemical template-directed synthesis of various nucleic acids
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Development of elastin-like artificial protein
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® Aoyama Y et al., Injectable thixotropic hydrogel composed of
elastin-like polypeptide and oxidized dextran for anastomotic

support, NPG Asia Mater, in press. Cooperative self-assembly between organic polymers and inorganic nanocolloids

® Miyamoto T et al., Dual-function nanographene-peptide 4 — T T
conjugates enable super-resolution mitochondria imaging and | @ ,,ZE 36.7:/0
targeted DNA delivery in Plants, Carbon, 247, 120994 (2026). 521 0B gl = e

® Niwa S et al., Shear-induced irreversible gelation of silica &B/E 7/ =R e o oo

) . ) o o F @ JEEE 64.0%
nanoparticle dispersions containing amphiphilic block

copolymer, MRS Commun., 15, 1137 (2025).

® Shibata Y et al., Electrical conduction mechanism of gels and
films formed by self-assembled elastin-like polypeptide
nanofibers: Implications for tissue regeneration, ACS Appl.
Nano. Mater., 8, 5141 (2025)

® Sugawara-Narutaki A, Self-assembled nanofibers and
hydrogels of double-hydrophobic elastin-like polypeptides
formed via coacervation, Polym. J., 57, 863 (2025).
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E‘\ s :Aﬁ: — b —— Ef Prof. Hirokazu Kaji
sZAois s/ Z T Z_ -%ﬁ #3908 50K 8T
Assoc. Prof. Yuji Nashimoto

Dept. Diagnostic and Therapeutic Systems Engineering B)# Maneesha Shaji

Assist. Prof. Maneesha Shaji
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Micro/nanotechnologies friendly to bio-derived materials and living bodies '
for next generation hiomedical applications

NAAT7 TV —2 3 VHETORHE El {E25EMIRETU NY -2 X5 LORRE
Biofabrication technology Minimally invasive cell delivery system
FAIBARI RS v I FUNU—=FNA ZAORFE O EMERY AT LORFE
Implantable drug delivery devices Microphysiological systems (MPS)
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Human placental organoid

BREDREY TR
o BERBTERE T L —I RL—HR. HMEMREHYE
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KZE - BEREOHEHE

HIERE, RRAR. REAZ, AR, RRELLAY., RE
BT, BREEAE. RAZE. University of Nottingham.
Michigan State University. University of Minho. Queen’s
University, IR, () OvTRBE
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Drug delivery device for posterior eye segment diseases
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® Gongalves IM et al., Long-term hydrophilic PDMS surfaces
using Brij L4: a simple and reliable approach for biomedical
applications. Appl. Surf. Sci. Adv. 30, 100904 (2025).
Bradley B et al., Directed navigation of magnetotactic bacteria
via magnetotaxis in a 3D vasculature-on-a-chip. Adv. Mater.
Technol. 01871 (2025).

® Sharma UN et al., Overview of fabrication of magnetic
hydrogel, its basic characteristics, and potential uses in
biomedical engineering. Bioengineering 12, 1142 (2025).
Nakao Y et al., A human kidney tubuloid model of repeated
cisplatin-induced cellular senescence and fibrosis for drug
screening. Adv. Healthcare Mater. e01795 (2025).

® Ostrovidov S et al., Implantable drug delivery systems for

skeletal muscles and eyes. Adv. NanoBiomed Res.

€20250034 (2025). F/ BEERERRE T B EEERRTY /NU—
® Yuning F et al., Development of a sensor-compatible vascular Minimally invasive cell delivery using nanosheets

microphysioloical system for metabolic monitoring during

drug-induced endothelial injury. Anal. Sci. 41, 1617-1625 oo

(2025). o ‘L

Abe T et al., Retinal pigment epithelium specific metabolic , ——

phenotypes are regulated by high-mobility group protein N1. | [ - )%5:]

Invest. Ophthalmol. Vis. Sci. 66, 70 (2025). Villus Placenta
Hori et al., Alternatives to animal testing for assessing Cytotrophoblast

transplacental transfer. Translat. Regulat. Sci. 7, 1-7 (2025). e

Gongalves IM et al., Placental microphysiological systems: g
new advances on promising platforms that mimic the
microenvironment of the human placenta. Lab Chip 25, 979-
995 (2025).
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Human placental system
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Examples of biomedical applications
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Prof. Masashi Ikeuchi
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Junior Assoc. Prof. Yumi Hoshino

TR Mahmoud Mohamed Abda, Ph.D.

Project Assistant Prof. Mahmoud Mohamed Abda, Ph.D.
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Dept. Precision Biomedical Engineering
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Designing Life Functions with Micro/Nano Devices oo ety

KUY — 3 RITHslnn T

Polymer 3-D Micro/Nano Fabrication Technology

B&EDNAF /Fo./0Y—
Structural DNA Nanotechnology

B XAh/ N AOV-RRDOIHDEFEET 707N R
Integrated Microdevice for Mechanobiology Study

O LEHERED-HDT A 7 OERAOKR Y b
Medical Micro Robot for Assisted Reproductive Technology
HsFOoKRy b

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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Polymer 3-D Micro/Nano
__ Fabrication Technology
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Integrated Microdevice for Automatic Micro-fluidic Culture

Mechanobiology Study System for Regenerative Medicine
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Structural DNA Nanotechnology
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Molecular Robots
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Interfacial mechanochemistry
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Prof. Yoshikazu Nakajima
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Assoc. Prof. Shinya Onogi
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Assist. Prof. Dongbo Zhou
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Dept. Biomedical Informatics
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Life-Scientific Analysis and Medical Synthesis using Living-body Measurement, iR
Mathematical Modeling and Artificial Intelligence Analysis hﬂps;/,‘;:w'mmdla;jp,bmv

Eﬁ?‘_gwﬁe * E;ﬁﬁft High-dimensional and multdicplinary
High-dimensional and Multidisciplinary Integration of Medical Data

MFIEE - EFA N ZZXLDOANTHIEE (Al) B##R

Artificial Intelligence (Al) Analysis of Human-body and Biological Mechanisms
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Autonomously Organizing Al Platform for Medical loT Applications

A FEHWZEFrEsS—ray - FNA A0
Surgical Assistance Navigation and Devices
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» Biomedical Engineering

ERITFRALMN

STRETFDEH

Dept . Biomedical Sensing and Control

%bb\mﬁﬂﬁlqﬂﬂbtlz\

R—LR— BTV,
=4opn ="y g = . p . E5iE
EFEANDEAFNA AREKICEDL . ERFIEEMTORIL 3
Development of medical control technologies based on sensing-device hnE,;t;n”ab_mg

implementation in biological systems

B &REGEDRHRIV—ZV I CAlF e, EFEBREYZILI A LEAIT 2V YV ITHBIB LU F/INA ADRIFE
Development of sensing technologies and devices for real-time monitoring of physiological and biochemical information toward early disease screening

HAUNEYUT—Ya VB EANDBAICAIT . EFEADDFENEICED < EFS KUNEREMOEIEICR T 2%

Research on the control of biological systems and external devices based on in vivo molecular dynamics for applications such as rehabilitation

El fitpSZB IR EANDIBAICAIF o, [HIE - £bR] 4 X—I VT IC K DEBRZERIMORRE

Development of medical support technologies based on physiological and biochemical imaging for intraoperative applications

B BREFGDOEMICAEIT . FINA ABEEIC X DEFHIEIBOER SN AICET SR
Research on understanding and intervening in biological control mechanisms through integrated device systems for extending healthy life expectancy

HRETZESHREVYEIZFIHFORNZRH. 2026 F4BICEFNIEHULVWAHTT . "EEFSY MREICTEETRRR EZHIEH
I BHICEHARBE PHEERBZRE L. AIE - flfl - BTS2 EWS [5HE] 02V ET b e, BAHRORDEERYRAT L [G14]
NEIRL. BRICREETTEDANMEIZHSZEE LT Y. EXEF. L. #H. S, SREE. THAYE. HHEREDIELL
MRZEEETIETFRMESHRICT FHULWEFYTFIV] ZRIHU. [T R] ZEY. [EERILA] ZEHET,

Physical space Cyber space
Engineering/Device Science Medical Science/Computer Science
People with Digital Twin with
sensing device (multi-sensors) replicated human OS* ‘
» ” <

physiological data
biochemical data

@ mathematical
¥ modelling 00:31:38
‘ Al ERARBHD A X—I VT

Transcutaneous Gas Imaging (litani et al., 2020)

- 00
( recursive cycle toward he
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improvement of

habits
actions

health forecast

in future...
closed-loop drug delivery

“Human 0S: individual's biological system (metabolic pathways, inter-organ networks, etc.)

YAN=T 1 VHIGEETRICE DL [BRFR] &8
Cyber-Physical BCS systems—Based “Health Forecast” Concept E#i’él’iﬂ?é%ﬁﬁ%x W
%ﬁo) '\ t" W 7 Z Electrospun Enzyme String Mesh (litani et al., 2022)
FRPHIVIRRERE (KR) U TTFRZEHELTLET,
® JST - ACT-X U ILVZERZBRHICT 2/\— RO T FOFREK IIRT 1 —X BHEAXAEALRNA T VY EY 1)L OREF)
© JSPS - HIZMRBMMEBHEERARB (OBRAtLY YV IEE Lab in a MouthGuard HiliDBIF)

REDZE

® Best Presentation Award, The 2™ International Symposium on Al Sensors and Transducers, 2025.
o SRIMFRIE, SRERIEAR, 2025. HLU PGHIHRE, RRAIFEAE, 2025.

@ 40 Under 40 Sensors Converge, 2025.

RIEDERR/Y - EZ

® Kenta | et al.,Biofluorometric Acetone Gas Sensor of Sub-ppbv Level Sensitivity., Anal. Chem., 96, 20197-20203, 2024.

@ Kenta |l et al., Tandem Imaging of Breath Ethanol and Acetaldehyde Based on Multiwavelength Enzymatic Biofluorometry, ACS. Sens., 9,
6741-6749, 2024.

® Kenta | et al., Image Sensing of Gaseous Acetone Using Secondary Alcohol Dehydrogenase-Immobilized Mesh for Exhaled Air, Anal.
Chem., 96, 11549-11556, 2024.

® Kenta | et al., Biofluorometric Gas-Imaging System for Evaluating the Ripening Stages of “La France” Pear Based on Ethanol Vapor
Emitted via the Epicarp, ACS Sens. 9, 5081-5089, 2024.




tamamura.mr@tmd.ac.jp

» Drug Discovery Science

BIZERI 2R ERFT
)\ L —
ATV FWITEAN =55 B8 EH Bl
-~ Prof. Hirokazu Tamamura
Dept. Medicinal Chemistry R o BT L - 4
Assoc. Prof. Kohei Tsuiji ‘j?
BULARABICEL T,

BIEZERULTIAILNAFOI—

Chemical Biology towards Drug Discovery

| BEEELT Y L— hDRIBE RS YD - Fo XANY—

Development of constrained templates for drug discovery

ERRESFORRETZAILNFOT—

Development of drug candidates and chemical biology

RTIF REEHF(MIE. BEERTFRIXAT v IDEM

Synthesis of peptide isosteres and functional peptidomimetics

B AL EEEE UEDT - 5 FAIS

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

organic chemistry
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Bh. PILYNAT—BIERENAE. HIV. SARS-CoV-2 ERPEDA
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https://tamamura-tmd.sakura.ne.jp/

Universe of Chemical Biology
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» Drug Discovery Science

RIERIFIRAER

FmBEHLF0EH

Dept. Chemical Bioscience

#]iE Wiy £52

Prof. Takamitsu Hosoya

AR BEHBA

Assoc. Prof. Yuto Sumida

Eng B0 #F

Assist. Prof. Jumpei Taguchi

EDDE ll{bn\-\-ﬁ"

New Chemistry for Llfe Science

NUYA DU WREEEFIREDRT
Novel generation methods and use of benzyne

7Y MERZRE L T BH UVWERERRFEORRE
New Azide Chemistry for Chemical Biology Researches

EBIFHRICHRGBH ULLEYFY - 2XEEORRE

Novel Substrates for Bioluminescence and Fluorescence Systems

B # LWL FERBFEEORECE D < EFIRMILSMDRIR

Drug Seed Development based on New Synthetic Methodologies

EFRA A—I VT DIzHDFHULWVWPET b L—Y—D 53 F&5
Designing New PET tracers for in vivo Molecular Imaging
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» Drug Discovery Science

RIERFRAER

ot N T s e

Assoc. Prof. Kazuya Kanemoto

Dept. Medicinal Organic Chemistry

REBELBDFEMTRIZEL BN IKWERZD

Developing precise chemical reactions for drug discovery and chemical manufacturing

IR FERBRR IO &1L L ZDOISESIH Me untouched
Innovative molecular transformations and precise stereochemical control °2»\}:0 /_/_/NHz o
RITF RO "B TIGEFRFE T " {E2EEH T B #iilT & BB D ERF v ) N~
Precise chemical modification of peptides at defined sites Naoritgs &

(modified)

JRIT 1 FIBEICHFEEFHAGFEE, YUBELTERY YV A—~DEH "
Molecular incorporation into disulfide frameworks and its application to cleavable linkers | STTENKBEROA T
B ERR 0T EEEICRI DR ROMR "

Development of practical and versatile reagents for industrial applications

BEDREY IR
o BIRMARSIESLE (JST). RSHEERYSLE S DREEEHELTVET,

KE - BELEOHEPHE
RRAE, BFEFERARE. SRR, pRAE, FitKE, UEEE, BEFEHFT. Molecular Catalyst Design X &tt7a &

RIEDERR/NY - BE

® Kanemoto K et al., Dithiofunctionalization: a versatile approach for constructing complex disulfides from alkenes and alkynes,
Org. Chem. Front., 13, 1299 (2026).

® Kanemoto K et al., Precision synthesis of peptide chimeras through site-specific azomethine ylide-dehydroalanine cycloaddition,
Org. Chem. Front., 13, 1317 (2026).

® Kanemoto K et al., A versatile entry to unnatural, disulfide-linked amino acids and peptides through the disulfuration of azlactones.
Chem. Sci. 16, 2777 (2025).

® Kanemoto K et al., N-Terminal-Specific Dual Modification of Peptides through Copper-Catalyzed [3+2] Cycloaddition,
Angew. Chem. Int. Ed. 63, 202320012 (2024).

® Kanemoto K et al., N-(Morpholine-4-dithio)phthalimide: A Shelf-Stable, Bilateral Platform Molecule Enabling Access to Diverse
Unsymmetrical Disulfides, Angew. Chem. Int. Ed. 62, €202219156 (2023).
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Angew. Chem. Int. Ed. 2024, 63, €202320012.
(FLRYY—ZR, BEHFEBTH, Chem-Station ARy kF1 ~hUH—F)
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BEREFTER Angew. Chem. Int. Ed. 2023, 62, €202219156.
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» Drug Discovery Science

RIERZRFERP BT PEk F40
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Assist. Prof. Hiromasa Yoshioka

Dept. Biological and Pharmaceutical Chemistry

(E2DFHSTERZRY . EZRS

Controlling Life Through Chemistry — Toward Drug Discovery

BH9 v IND BHEAEREDEIR

Discovery of targeted protein degraders ch‘yop e,
JUw I =2 MU —ZFIF LRI M m—
Medicinal chemistry based on click chemistry g oy
EETRERA R CE D < ISR %29 S
Discovery of enzyme inhibitors through enzyme inhibition kinetics eERBEERBLELL ) BEEELT
RIS HRERAA BEE S FORIH EHRADIEA

n E‘J%’E:ml‘] L Tdtf?"-ﬂ?ﬁ@ﬁ%a? X U"‘iiﬂf\ﬁﬁ%

Development of chemical theories and reactions aimed at drug discovery

EREREZDHF TR, (ER2DFHSZELT. élzn‘ﬁﬁ%& av

rO—ILI 2D FZRIRU. ZNZEHT - T - BEDIHDE Q"‘Or”—\

Ennt bfﬁiﬁﬁ?é;t%ﬁﬂ’]lv_ﬁﬁn%ﬁﬁﬁ btb\iﬂ'o ﬁ[C‘ protein degrader

{EFMBECEINT, HULVAIROEZCHERZREL, £ %
NSZEFATBTET. INF TICRVEFNGRIERHEI FO %’

HERERIFTVET, POI degradatlon

(indirect POI |nh|hmnn)
E3: ublqumn ligase
POI
Ol proteln of interest harmacufoglcal effects

BHNIVNIBLBFAERORH : mny v N rHECBETZUAY R

EFXFUUA—PE3CRETIUAY REEZUEEYFENI VINTBDIE
N N\ Y FFUEEEFNCHELIOTF 7Y —LDBEFELET,
: m o

N
\
azide and alkyne target alkyne activation by the metal ion
in situ click chemlstryf \Y
N

U X-NH /
IX:-OCHCH;} m-
2:X = (CHy,

ctrl 1 (0.2 uM) 2(0.2 uMm)

assay-based

{ screening

Y0

screening hit

JUw I =2 MY —ZFRAUERIRERRAD—F : Zudicem
A4 (M+) ZHDOBRL (in situ) T MYHIJU Y IRGZ{RET 3 &7
AU in situ Uy IT5ZRAMU—ICK>T. HENICENFERICHTZEER

ZRET T ENTEE .
Representative images showing N2a cells treated with
compounds 1 and 2 for 72 h.
Thermodynamics Kinstics UV VRAFIVEBEFRKDMS IC3 T 2 5 RFHEE | KDMS SBFEuR
- off FHREIROMEZFELET.
L < ok L0 oLk
enzyme inhibitor = complex protein inhibitor E-l complex
T= 1Koy
K (N3
off C~
! __— Kinstics — A s S,
v, < s
o off H siologi
g N thermodynamics aighaticamine. PR " '
c E L/\ PKa = 10 \n=7~s HeF /
@ + E-l // E+l E-l H\N/C*H C-H0 hydrogen bond formation
complex K; | ~ \complex @;;}_H

N+-C-H--OKFIEE DRI :C-H O KFBA . — BB KFBS LA,

- e _ - FRBICHEL BIERIBFCHBF2EEMRCEFLAETREINTLEEA LML,
BRESICHD MNP LEER  srcEEROBIFACE. AP | | BHFENOBERTCHIET 5 C-HEOKERT & 5 /(0 ROOBERT LD

Al EEROAEN S F T BREOBRBERORIMNHARTIE BNZICEB L. BOXFRBEED, SVNTE-UAY MEEERICBVTEERREZRIETEE
BERORREZTVET. —A. FafcBld. BARRITRL, FEROZELT. A5NET, ZIT. leBE N+-C-H-OKRBEDRIRICB I 2EEMZR

BERICEDIHSERRET>TVLET, ELTVET,
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Graduate Education

EPRME TR ClE. KEBRER S TICKRERRIZTE»
BERMREZRBNICRIIAN. EEEZXADETIZENE
DHE -MAFEZT>T. K2 WAKE. &% BEF R
EHEDHRLBBEIENEEIHLTWVET, BITH, EER
BER. £atZoF0OFE. KFRELIRIEDS. T5IC
FERICFAIBI BHBADHRESHRIERDA R DIGHEZ
#FLUET,

SMEFOED D AEZAZRERAESH R ClE. Tz
BEULTVET, AZREER. KO0 UHHRENHFOHIE
EEHEERDERUTLIEE 0,

KZF - BELHE
(EEFHRESRARIESEE TR EFER)
AFFHORZZEEZES DVIEERAHDS., FldZ
NEBEULEDZENZEEITZEROSNICADRBRTER
9, BEETHERF 2FC. BUSTREBAMIFELT (ERIE.
Rl DREREZ. T2 BR fREZOoVIn,) ¢,
ELERIETE. £HmMlR (2. T2 BRELRESHLED
FOBENOBRUCEITENTEFTT . AZORHHD
BRICNMATC. RRIAVY—IT7LELTEELTVDHHR
DRZFRZ, LBERF. FERARZOBERZRELT. &
fIETBHIEHTERT,

AFbh - BLFRE
(EEFHEHAREGRETIEERZERB LUEES
LK)

ERFHREMREHETZREICIE, FEETERSLURST
BEIRFAIDRIED 2 DDEHHNHWE T, MEWICHNTH
EARI-RDEEBTO>TVET,

BT EREHMFER
KRERELREZETHDVRETRAHFDA. FilFZn
EAFEULDFEHEEITDERDONEANRBRTERT,
BREETERIFIF T, ST EL (TF. BE.
REFZECIFORRES) T,

EEFEH

EFE. WP, BMEFE DD WV IFEZE (6 FH) ZX %
HIVFERRIAHDT. AFRETREZETHIVIHME
TRAHDT., FFENEAFULOZNZET D ER
SNIEADRRTETET, BEETFRIFAFT. ST
BREEEL (BF. 2. FiEcIEEERE) T,

P b
AFRDRZZEEZREINICH. FlelFZFNEAFELLED
FHEETDERDOONEADRETEET, KPR E
F3IBBLVIBICEENTHN. HEANBZRE. tODIAR
KEDEE. CEODHEREDHBINETETY ., HEEME
DEBSFUFEFHOEREHE DOOEABEFIC K E
INFI, HEPBEF1ETID, EREZEPFFEITDEDHT
TFEY, COHBIARESE LTED SN, LEDBELHE
DOZBRBHDEERICBVWTEBINETD,

KEGEMRRE

4 FHRDORPEERWEZEESNICTS. FTFZNEEFU LD
FNEBITDEROOSNICANNECEEFT . MBIFOINEN
OgECc. AFBEFEADYB. BB 1 HBMU E6 A
BINTY, HESHEOEES LFUOFEHIFOEEHELD0
BEABFICKVEEINE T, MR 1 OICRY ERE
BEIDIENTE, HBDWVEF4AFIF10BNOKRFR
MELECUNEBAD2PFDTETIT, COMBISTHRESL
TRHSN, LEDBEHREODRRBADEERICENTER
SNET,

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
enroliment in regular courses at graduate schools.
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H KEEEER
z Organization
— 2T {&LEF4Z Master's Program ]
Scheol ESEE TR
— ERZER} EESE SRR Health Sciences and Biomedical Engineering
Graduate Schools Graduate School of {82832 Doctoral Program
. Medical and Dental Sciences
RREZEXZE —— %8 EHEFEY
Institute of Science Tokyo Faculties Medical and Dental Sciences
aniE TEERISFEH
Biomedical Sciences and Engineering
— tR%EhE HEHFR SR TR

EEIEES

Academic-Industry Alliance

EEMEIT2RRACTlE. ZOMARRTHZEETT /O
J—ZBRBHICRBICEERL. FTUVWERXRORIEPEEAD
BORAESEZ{TD LT EXEPREDEMLICERMT D
CEZEBEULTVET, TDfeth, 2022 F(CHifcICEHRE
TRIGHRA /RN—y3vtErId—=ZREBL. 2FHEBTH
DUT—FF ROy FAY MR, BFRA/N—Y 3V
BEEHET DT ET. MEMROIDRGHRSRE(CHF T
DB ZERIBELE T ATATS K UMD PR
EOEAT Y —XBRUTZPRNDIRR = — X ZHBIE L THED
RyFUITERDEEDIC. TNSOEBHROMRICED
<EEESFECEERRE, BOIUDIHDBEFRME - £
RILIRRRENDRRDSEZTNE T, TNSOWE - B
FUY—RZER L SERHICE U T2 - BEOFHE.
ESICIFFERARERD FORBBFEX CEXIET DHAHIZE
ATVET,

HEFAAFARERANWE)
(kB T3 FTRAA]

RRAERE REERBHRTEF

F—ZIL NIRRT 7 RRBL R DFES

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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Research Organization

Institute of Integrated Research Laboratory for Biomaterials
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Research Staff of LBB

AR IRZRERRT

Biomedical Materials

EBEMMEIFEDEF Metallic Biomaterials
#%9% (i TEBE (Prof. M. Nakai) . IR HEAS SYEER (Assoc. Prof. K. Ueki)

#%Eﬁiﬁ#—l#ﬁﬁ Inorganic Biomaterials
42 )T F— (Prof. M. Kawashita) . IR FEFE ATSE (Assoc. Prof. T Yokoi) . B2 B4 J5F5/R (Assist. Prof. M. Shimabukuro)

ﬁ%iflﬁjﬂ%"—ﬁﬁ Organic Biomaterials
%1% FRTT 55 (Pof. A Matsumoto) . B1E Kevin Barthelmes (assist. prof. K. Bartheimes) . Bh#2 3@ B (Assist. Prof. M. Hori)

VI NII—ETEDEF Soft Matter and Biomedical Engineering
%1% [BHE 7248 (Prof A Narutak) . 5560 EB2S ERBH (Junior Assoc. T. Miyamoto)« BhZX SHPER UM F) (Assist. Prof. H.0kita)

EERT AT

Biomedical Engineering

SEmAEY AT LET S diagnostic and Therapeutic Systems Engineering
Hi & ShFD (ot H. ki) HEHIE A FAT] (Assoc. Prof. Y. Neshimoto) . 3128 Shaji Maneesha (assist. ProfM.Sheji)

FBEET S EF Precision Biomedical Engineering
%1% A BE (Prof M. keuchi). 58T ) 1| ASEH (Junior Assoc. Prof. D. Ishikawa) . B BB HHZE (assist. Prof. Y. Hoshino)

BIRE TS 5EF Biomedical Informatics
g B 0 (Prot. V. Nakajima) . HEZIE INEFAK EZE (Assoc. Prof. S. Onogi) . BHE JB) BE18 (Assist. Prof. D. zhou). BHE ) 1| BRAC(Assist Prof K Ichikawa)
FOVII MR =M S5 (Project Prof. K Mitsubayashi)

ET%EI?&}E} Biomedical Sensing and Control
HEER BRE BRI (AssocProf K itani)

RIFEH AR

Drug Discovery Science

AF 4 IFIVT =R MY —FF Medicinal Chemistry
BiR E*‘J Efﬂ (Prof. H. Tamamura) . IR ;i i#qz(/-\ssoc. Prof. K. Tsuji)

ERBEEIEFTEF chemical Bioscience
#1% HES ZEFE (Prof. T Hosoya) . HEHE BBER BB (Assoc. Prof. Y. Sumida). Bh2X EHL] $HSFE (assist. Prof. J. Taguchi)

Eiﬁﬁﬂ:iﬁﬁ Medicinal Organic Chemistry
HEHIE TS FIH (Assoc.Prof K Kanemoto)

HEHREZFE(LEDEF Biological and Pharmaceutical Chemistry
2% (P 4B (Prof. Vo). B TS JI3 A (Assist. Prof. H.Yoshioka)

EEEITRSHRS / X—Y3avery9—

Biomedical Engineering Innovation Research Center

tr9—& S ZFEFE (Prof. T Hosoya)
BERIE BIER $8 (Specially Appointed Prof. Y. Myanara) . 4EBIZL LLICT 2 (Specially Appointed Assist. Prof. K. Yamaguchi)
IR =55 TR (Specially Appointed Assist. Prof. R. Miyake) . 45EBZ MAHMOUD MOHAMED ABDA (Specially Appointed Assist Prof. A. Mahmoud)

BIZEY —XFFEMER (£2FHEFIRAMREER)

Drug Discovery and Research Advancement Laboratory

=& (Fi% T Cof. Vioh). B1E B 15 (Assist. Prof. Y. Ma)
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SCIENCE TOKYO 4 {1l T 25
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EEE:03-5280-8000 FAX:03-5280-8001 E-mail : zaikensoumu.adm@tmd.ac.jp

Institute of SCIENCE TOKYO
Research Institute Administration Department,

2-3-10 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-0062, Japan
Yushima Research Institute Administration Division, TEL:+81-3-5280-8000 FAX:+81-3-5280-8001
Surugadai Administration Group

www.lbb.iir.isct.ac.jp www.lbb.iir.isct.ac.jp/en/




