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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 five research divisions, including Division of
Biomedical Materials, Division of Biofunctional Restoration,
Division of Medical Devices, Division of Biomolecular
Chemistry, 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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The Institute of Biomaterials and Bioengineering (IBB) applies an
establishment of basic theory and frontier material generation as an
international research center of advanced medical and dental technology. At
the same time, the IBB seeks a comprehensive approach to progress in
pioneering applied research in the field from drug discovery to biomedical
devices.
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Research Projects

HERMRTEMEMCREE. BZOMRTIOI T~ - HEMAR - HE 7O S LZBHRNICHELTOVEY, CNSRAH
ORFEME - ERMARZEL T, RENZAMOBR - HBICEDHEATVET,

B XERIFEE e s (HaBREESD)
MEXT Funds for Function Reinforcement of the Education and Research
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Research Center for Biomedical Engineering
B XH#EE #eeibiRE (LEmERREES)
MEXT Funds for Function Reinforcement of the Education and Research
E - EREEA VI 7 -4 /R—Ya VR TOY o~
Design & Engineering by Joint Inverse Innovation for Materials Architecture
B XERIZE HEeRLEE (ReeidbiEES)
MEXT Funds for Function Reinforcement of the Education and Research
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Cooperative project among medicine, dentistry, and engineering for medical innovation
~ Construction of creative scientific research of the viable material via integration of biology and engineering ~

B AMED BIRES A TS/ IV AMAZIBEREE
AMED Platform Project for Supporting Drug Discovery and Life Science Research
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Promotion of drug discovery and life science researches through advancement of synthetic technologies for expeditious
development of molecular probes from screening hit compounds
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AMED Science and Technology Platform Program for Advanced Biological Medicine
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Highly bioorthogonal chemistry for multifunctional antibody-drug conjugates
B AMED BIEEEXZBEBX(BIERI—-245—)
AMED Innovative Drug Discovery and Development (iD3) Booster
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Discovery of novel therapeutic agents for modulating intracellular cholesterol in Niemann-Pick type C disease
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KISTEC Research Project for Advanced Technology
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On-skin artificial pancreas project
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MEXT Program for Building Regional Innovation Ecosystems
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Kanagawa“healthcare new frontier”leading project (Theme 1): development of on-skin artificial pancreas device technology
B NERF BN,/ R—23a VElETO9 S5 L (SIP)
Cross-ministerial Strategic Innovation Promotion Program
BeREL VY Y RAT LDMHEHRHE
Development of highly sensitive sensor system
B AMED FoERERERS - AT LASRMARSEE
AMED Development of Medical Devices and Systems for Advanced Medical Services
TR DR HIKT « REZZIET DD DDUIZ IR « VAT LFE
Development of Diagnosis-Assistance Devices & Systems for Intraoperative Assessment and Decision
B AMED EERFEEFEERERAIMES (CICLE)
AMED Cyclic Innovation for Clinical Empowerment (CiCLE)
mRNAEZZ L 2E MR EIE (OA) [CX 3 B A EBEH I AR A DR
Development of innovative mRNA therapeutics for treatment of osteoarthritis
B NEDO loTHERRD=HDEMNE Y IV I HfiimE
NEDO Development of Innovative Sensing Technology to Realize an loT Society
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Skin Volatile Biosensor Based on Nano-Integrated Fluorometry (SNIF)
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Research Center for Biomedical Engineering

- HEHFENS—

SHMEIEMERE RIF 3hZ

FE, BRTRBRSHOLES. BREREOELEL. EE
FoAlT - HERDOEHRR B L. EEXRBABBRELLE. E
BERDEIREIELSZELTVET, INSOEEZ
BRI DI-DICT - SHIER. BRELR TEER B
SER @EREERZEDMBFENEDSNTESD. 51
TA/NRN=Y 3V HERONRICDIZDMREMSHREE
RIBODOEEAFELTUNBIISNTVLET, ZOR
RO, EREEDOHEST. B, B BR. MR 1t
ZHBOMRE. PENER - £HRZSTICBVBELZER
LTWET, EE - EHRZNETTE. BRELIME - 51l
FHIRECHEE DD VWIEEM Y R EFERWCERICEIDE
2HZE T ICEBL TCHSHETOERIRATIND 120,
BEOEBORBENI AV CHRFARCEEZER IS &N
REgELPBTT, EE - EaRFZETZOREATICHNT,
FLWREZHIL., MRERCRERRAEZE S TLWEF
MREZEML THRICEDH L., LEFEEHRRL TRR
TENHIBHHRZRIRT 201213, ENBREDOEE
MREHE L LSRN E IS 1 -7 « EEHENICIET S
FHIDBERNMBETY, Bomit=CslsaEERZLIE
TSME e YT LORF. ENICLSBEORIPHEER.
QOLDE E. EEEDHIE. EEEEMII YT LDE
BREUIMORRE. EZ3EEVWHENEEE T TLETY,
ERERTZHERRNSSERRERRRAZEEMR TR
M. RRIERNFZRREERMATN. LERFES /T
INA 2« NA FRERZARTFT. BRRAZEF 2R
FNENORAFRMERMELTCRY D=0 ZHA L. 457
FROMFEBTCORBHAFTICMZ T, PR OHEEZD
SAZT 4 COHEMREHET SUFZEITVET, &
FERTIZFHEERFLROMEZR 1 ITRLET, FROE
B ABRZORRICETIVT S IINTNA R A X—

Ity I ORY YT AICEET SHEIMAZHEL
TWET, CNSOHEMEICEDBER - FhHagkiAs/
FNAR, BEEAEAORT 1 v IR, BRBEAA-IY
DIATF L7ZBHELET., Foo HERRZEL CTER TR
BERBICAVTEVWIZT 1=y —Y 3 VEENES DEFHR
EEBRLET,
SHEOHBROEFOSTIE. CHHze L3 L<BSBUEL
FET.

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 Nanodevice and Biosystems 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 minimally invasive treatment,
prognosis and early diagnosis, point of care testing, regenerative medicine,
and personalized medicine, in order to realize a healthy aging society. The
major areas of activity solicited and expected in the RCBE include but are not
limited to: biomaterials, biosensors, medical treatments, diagnostic devices,
drug delivery systems, functional molecules, bioMEMS, robotics, biomedical
instrumentation and systems, simulation and characterization, biomarkers,
and nano/micro devices.
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Prof. Takao Hanawa
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Intermediary between medicine and engineering : Metals
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Development of Zr-based alloys for minimizing MRI artifacts "
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Bio-functionalization of metals with electrochemical surface modification

BITICLDREETF Y VETDRE
Development of titanium alloys by severe working rd
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Spinal fixation devices consisting of zirconium Porous oxide layer formed by anodic oxidation

Elucidation of reaction mechanism between metals and tissues alloy
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@ Hiji A, Hanawa T, Shimabukuro M, Chen P, Ashida M, Ishikawa K. Initial formation kinetics of calcium
phosphate on titanium in Hanks' solution characterized using XPS. Surf Interface Anal 53 (2021) 185-
193.

® Ashida M, Tsutsumi Y, Homma K, Chen P, Shimojo M, Hanawa T. Design of zirconium quaternary system
alloys and their properties. Mater Trans 61 (2020) 776-781.

® Shimabukuro M, Tsutsumi Y, Yamada R, Ashida M, Chen P, Doi H, Nozaki K, Nagai A, Hanawa T.
Investigation of realizing both antibacterial property and osteogenic cell compatibility on titanium surface
by simple electrochemical treatment. ACS Biomater Sci Eng 5 (2019) 5623-5630.

® Chen P, Aso T, Sasaki R, Ashida M, Tsutsumi Y, Doi H, Hanawa T. Adhesion and differentiation behaviors
of mesenchymal stem cells on titanium with micrometer and nanometer - scale grid patterns produced
by femtosecond laser irradiation. J Biomed Mater Res Part A 106 (2018) 2736-2743.
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BER{EZEEA. 2016, 354p.
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Bioceramics for Treatment of Cancer and Bone Disease
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Development of ceramic micro/nano-particles for intra-arterial cancer therapy for deep-seated cancer
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Formation of antibacterial and bioactive TiO2 surface layer on titanium by surface chemical treatment
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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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® Kubota M et al., In-vitro heat-generating and apatite-
forming abilities of PMMA bone cement containing TiO, and
Fe;0,, Ceram. Int., 47, 12292-12299 (2021).

® Yokoi T et al., Incorporation of tetracarboxylate ions into
octacalcium phosphate for the development of next-
generation biofriendly materials, Commun. Chem., 4, 4
(2021).

® Kawashita M et al., In vitro evaluation of doxorubicin-eluting
porous titania microspheres for transcatheter arterial
chemoembolization, J. Asian Ceram. Soc., 8, 10-20 (2020).
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Schematic illustration of transformation of octacalcium phosphate (OCP) and organically modified

OCP into hydroxyapatite mesocrystal under hydrothermal conditions
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Y.03 microspheres for intra-arterial radiotherapy
for deep-seated cancer
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Intra-arterial radiotherapy/hyperthermia of liver cancer by radioactive/magnetic microspheres
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Development of titanium with antibacterial activity under visible-light irradiation and bioactivity
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Effects of Fn adsorption on MC3T3-E1 cell responses of hydroxyapatite and alumina
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Emerging design of supramolecular biomaterials
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Regulation of cell adhesion and differentiation by dynamic surfaces
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Therapeutic applications of intracellularly dissociable polyrotaxanes ‘
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Nanomedicine applications of supramolecular polyrotaxane-biomolecule complexes
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New directions for the design of dental materials using polyrotaxanes
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Next-generation medical technology for treatment of severe diseases and injuries

mRNAER - 2B E RO BRIV MR

Development of mRNA and nucleic acid medicine

mRNAESE - BEEEDKRBIMSEBNDRRA
Application of mRNA and nucleic acid medicine for treating
diseases and injuries
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Combination of nucleic acid medicine with cell therapy
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Development of technologies for early diagnosis and treatment

AMED EEMFRRAAEMERBIREE (CCLE) - BEREEMALMR
¥ NEMRERDSEEORREEZHELTLET,
TMDUBIEEZOVY =Y P L (P LRE - flI1=w ), KXk
ERREEIVY —Y P L (BERZERMBEIZY ) ZH#HEL TV
ESEIN

BRAE., ARAZ. BEEMKR. RREEXY. RBXHE. ER2
RE, BBAERASY. RREUEMAZ. BRAZE. ERERBIUARE.
Harvard K%, Ludwig-Maximilians-Universitdt Minchen, )G EZ
REFEF ERA/NRN—Yavteysy— EIBEEINCUT—
Yaveyy— B BRERRRE VY — REEBPRATA.
BB, () PrimRNA. 3/ F+ U7 (). ER1ES (). (%)
ZOAYNVRT PERERLE

BEARZ. EBRARZE. AT LRE - BEER., RH#RRESE
EiREEERERTE. BRRERES. SHEENZE, HERE. AKR—
VHERNZ, EREFTNEEDE

HADDSZR/KBE. BEHKE., HEXE - BAEZREBFEEE.
International mMRNA Health Conference Best Abstract Award. HZABg
MEBTERIZRE-MARME. E-F-T YN —HASEBEEXREE.
HEANAFIT U TP IIESHZRHE, BFE RS -8, BEERD >V
EERSEMELEE

Li J, ltaka K, et al. Regulation of Chondrocyte Differentiation by Changing
Intercellular Distances Using Type Il Collagen Microfibers. ACS
Biomaterials Science & Engineering. 6: 5711-5719, 2020

Uchida S, Itaka K et al. mRNA as a Tool for Gene Transfection in 3D Cell
Culture for Future Regenerative Therapy. Micromachines 11: 426, 2020
Fukushima Y, ltaka K. et al. Treatment of ischemic neuronal death by
introducing brain-derived neurotrophic factor mRNA using polyplex
nanomicelle. Biomaterials 270: 120681, 2021
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Treatment of osteoarthritis by intraarticular injection of mRNA

SAEA mRNA
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Administration of mRNA into the brain
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Nano DDS for in vivo mRNA delivery
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Micropatterned substrate for spheroid culture
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Innovative therapeutics towards type 1 diabetes
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BDNF mRNA therapeutics against ischemic neuronal death
BDNF expression in rat hippocampal astrocytes
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Latest Frontiers of Biomaterials

ZETBEERRABEMHORRE
Novel biological tissues with high reliance for regenerative medicine
(Bioscaffold)
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Specific cell capture device for immunological control

Kobayashi M. et al. In vitro evaluation of surface biological properties of decellularized aorta for cardiovascular use, Journal of Materials Chemistry B,

8, 10997, 2020

Wu P. et al. A hybrid small-diameter tube fabricated from decellularized aortic intima-media and electrospun fiber for artificial small-diameter blood
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Evaluation method of biomaterials by immune response
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Cellular response mechanism on the various extracellular matrix

vessel, Journal of Biomedical Materials Research Part A, 7(5), 1064-1070, 2019

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.

Kimura T, et al. Capture and release of cells using a temperature-responsive surface that immobilizes an antibody through DNA duplex formation. J

Biomater. Sci.: Polym.Ed. 28, 1172-1182, 2017.

Nakamura N. et al, Overview of the Development, Applications, and Future Perspectives of Decellularized Tissues and Organs, ACS Biomaterials

Science and Engineering, 3, 1236-1244, 2017.
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Artificial ECM with BM structure
*ECM: extracellular matrix, *BM: basement membrane
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Dept. Bioelectronics
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Nanobio-engineering Explores New Medicine
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Bioelectronics for Next-generation DNA Sequencing
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Devices for Early Cancer Diagnosis
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Development of Viral Particle Measurement System for Virus Detection
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“Artificial Pancreas” to Treat Diabetes
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Quantitative Dental Caries Diagnosis by Micro pH Sensor
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Life-Scientific Analysis and Medical Synthesis using Living-body Measurement,
Mathematical Modeling and Artificial Intelligence Analysis
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High-dimensional and Multidisciplinary Integration of Medical Data
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Artificial Intelligence (Al) Analysis of Human-body and Biological Mechanisms

High-dimensional and multidisciplinary Artificial intelligence analysis of
integration of medical data human-body and biological mechanisms
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Autonomously Organizing Al Platform for Medical loT Applications b=t ; g
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Surgical Assistance Navigation and Devices
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Dept. Biomedical Devices and Instrumentation
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Advanced sensor technologies for biomedical and health sciences!
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Detachable “Cavitas sensors” as bioinformation monitoring systems at body cavities
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Biological odor measurement “Bio-sniffers”& imaging system for gaseous components
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Immunosensors for medical treatment and environmental medicine
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“Organic engine” based on chemo-mechanical energy conversion
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Chemical Biology towards Drug Discovery
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Development of constrained templates for drug discovery
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Development of bioprobes and chemical biology
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Analysis of the interactions between receptors/enzymes and their ligands

BREZERE LIEDF - AR FRIE
Development of low-molecular-weight drugs & mid-size drugs based on
organic chemistry
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New Chemistry for Life Science
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Novel generation methods and use of benzyne
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New Azide Chemistry for Chemical Biology Researches
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Novel Substrates for Bioluminescence and Fluorescence Systems
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Drug Seed Development based on New Synthetic Methodologies
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Designing New PET tracers for in vivo Molecular Imaging
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Drug Discovery Based on Molecular Structure and Function
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Medicinal Chemistry of Retinoid and Nuclear Receptors
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Development of Novel Modulators of Gene Transcription or Signaling Pathway for Clinical Application toward Intractable Diseases
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Development of Functional Fluorescent Molecules for Elucidation of Cellular Signaling Pathway
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Aromatic Architecture Based on the Amide Conformational Properties
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Graduate Education
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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, or PhD in Medical Laboratory 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).

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
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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. The Medical
Innovation Promotion Center and the Industry Alliances Division of our
university will be helpful for these supporting activities. We also intend to
employ superior technologies and original ideas from other research
institutions and commercial fields to satisfy the challenging clinical needs
with fruitful joint research. The Incubation Laboratory which constitute the
above mentioned MIPC is directed by the professor of our institute and thus
the research resource of the institute 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 Staff of IBB

ERE R HZTER

Biomedical Materials

EREMGMEIZSTE Metallic Biomaterials
2% 35 BEK (rof. T Hanawa) . BIZX EEHH 3RF5 (assist. Prof. M. Ashida) . BN# PER B (Assist. Prof. P Chen) . BNZL SEBIRR SR (assist. Prof. A, Umise) «

BIREEMEIZDEF norganic Biomaterials
#42 )IITF BF— (Prof. M. Kawashita) . FEHIE  REFHF AR (Assoc. Prof. T Yokoi)

BEREEMEEDEF organic Biomaterials
i BRF BB eor ). ERIE A B (assoc. Prof. A Tamura) . BIZX B3R BEHC (assist. Prof. Y, Arisaka)

S (AR BES1EERFTERPT

Biofunctional Restoration

R NLE BESE (Prof. K. taka) . EZIE AN {E{Z (Assoc. Prof. M. Matsumoto) . BPZX fRES THEK (Assist. Prof. . Fukushima) . BNZ FRPH 35 2Z (Assist. Prof. H. Nakanishi)

% FH B3R (oA Kisnida) . JEZEE ARF B (Assoc. Prof. T.kimura) . BIEE 1BAS B35 (Assist. Prof. Y. Hashimoto)

2021 F10BMETE

EEH

EET /N1 AHRFEEF

Medical Devices

NAFAITLIROZIZASE Bioelectronics
B ZIE B (Prof. Y Miyahara)« JEHIE FATT 52 (Assoc. Prof. A Matsumoto)« BI#H 3R] SAIES (Assist. Prof. Y, Horiguohi)« BN%X  FHXH SEZE (Assist. Prof. M. Tabata) «
8% KHAN Thahomina Tareq (assist Prof. K T. Tareq)

INA FIEER5TEF Biomedical Information
% HE ZFH oy Nakajima) . HEZIE INBFAR B ER (assoc. Prof. S Onogi)« B JIEE FBL (Assist. rof. T. Kawase) . BNZ8 A2EF & BH (Assist Prof. T. Sugino)

T UYETESDE Biomedical Devices and Instrumentation
B =W SE (Prof. k. Mitsubayasni) « S8BT Foe) || 2518 (Junior Assoc. Prof. T. Arakawa) « BPER B IFR JE5T (Assist. Prof. K. Toma)« BPEL BREY FEIK (Assistprof K litani)

S {F1RBESD FERFTERPT

Biomolecular Chemistry

AFLIFIWTZARY—3EF Medicinal Chemistry
#38  EA BEFD (prof. H. Tamamura) . BIZL 3T FHYE (Assist. Prof. K. Tsuj)« BHZER NN 3R (Assist. prof. . Kobayakawa)

S B SE chemical Bioscience
Hi5 B ZTS (oo THosoy) B0 EH FHESFE (Assist. Prof. J. Taguchi)

BEBLZHE Organic and Medicinal Chemistry
#4E B BhZ (Prof. H. Kagechika) . 235 BEFF T (Assoc. Prof. S.Fuii)« BNEX 33i% BEER (Assist. Prof. M. Yuasa)

17 |

IR | S

49| JO JJe1s yoleasay



T VIIAHE

Campus and Access

IEREBAL
Entrance of Mu ng Gerage

TMDU S&itiX

TMDU Yushima Campus
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TMDU Surugadai Campus
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TMDU Yushima and TMDU Surugadai Campuses
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Institute of Biomaterials and Bioengineering
TOKYO MEDICAL AND DENTAL UNIVERSITY

B XFEAN RRERERKZEEHH T 2MAM B
101-0062 REAFRXEX#EAE 2-3-10
EEE : 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/



