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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
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B XHFEE weeibiRE (LEmnERES)
MEXT Funds for Function Reinforcement of the Education and Research
*y I —UB[HRERTZHERFTNR]
Research Center for Biomedical Engineering
B XEREE Retd bR E B BERES)
MEXT Funds for Function Reinforcement of the Education and Research
28 - EFNSEAMBRS A 74 /R—Y3VIFTUZIIRIREFMREIOI I ~
Interdisciplinary and international project for development of advanced life-innovative materials and human resources
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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 BIEES A JUAM IV AMAZIEEREE
AMED Platform Project for Supporting Drug Discovery and Life Science Research
b v MEEYORETO— T ERIMORELIC L DEIE - EfFlFEMITRIE
Promotion of drug discovery and life science researches through advancement of synthetic technologies for expeditious
development of molecular probes from screening hit compounds

B AMED ZimBY/\1 ZEIRSEBRMRRESE
AMED Science and Technology Platform Program for Advanced Biological Medicine
NIEEYESAOSHE L ZRIRT SERSHAMT = A Y —DOREIL
Highly bioorthogonal chemistry for multifunctional antibody-drug conjugates
B AMED BIEEEXZBEBX(BIERI—-245—)
AMED Innovative Drug Discovery and Development (iD3) Booster
HRRAILZTO-NICERTIMR=-_—V Y « Ev URCESAREDRR
Discovery of novel therapeutic agents for modulating intracellular cholesterol in Niemann-Pick type C disease
B )| R EERME SR (KISTEC) LY —XRFASEER
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 HER BN/ N—2a3 ValETOY S5 L(SIP)
Cross-ministerial Strategic Innovation Promotion Program
BeREL VY Y RAT LDMHEHRHE
Development of highly sensitive sensor system
B AMED RREBZRRIT IEERSE « VAT LRRHAREE
AMED Medical Device & System Development Program for Realizing Future Medicine
TR DOIR IR « REZRIET DD DBUTZIEWER « VAT LRFE
Development of Diagnosis-Assistance Devices & Systems for Intraoperative Assessment and Decision
B AMED BB/ /N—I3 VAIE#ET OIS LA (EBSHRIERRERES) (S-1/1N)
AMED Strategic Promotion of Innovative Research and Development (S-Innovation)
ERJRNAZIT VP IV OEREEEL - EERRERREDE -
Biofunctionalization of Metallic Biomaterials —A vital point of supporting long healthy life in musculoskeletal medicine—
B NEDO loTHERBED=H DEHNE Y YV JH1iiFEHE
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
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The Research Center of Biomedical Engineering (RCBE) was established in
April 2016 in collaboration with the Institute of Biomaterials and
Bioengineering at Tokyo Medical and Dental University, the Laboratory for
Future Interdisciplinary Research of Science and Technology at Tokyo Institute
of Technology, the Research Institute for 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
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Development of titanium alloys by severe working - 5 5 :
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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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® 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.

® Hanawa T. Titanium-tissue interface reaction and its control with surface treatment. Front Bioeng
Biotechnol 7 (2019) 170.

® 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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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 Y20, 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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polymer composite biomaterials with macro-to nano-level
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@ Shibata M et al., Synthesis of iron nitride nanoparticles from
magnetite nanoparticles of different sizes for application to
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Development of titanium with antibacterial activity under visible-light irradiation and bioactivity
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Dept. Organic Biomaterials
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Emerging design of supramolecular biomaterials
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Regulation of cell adhesion and differentiation by dynamic surfaces

HRARSRIERY 05+ 9 Y OERIGA SREsT
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
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Development of mRNA and nucleic acid medicine
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Application of mRNA and nucleic acid medicine for treating 2
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
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Crowley ST, Fukushima Y, Itaka K. et al. Enhancement of Motor Function
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Treatment of osteoarthritis by intraarticular injection of 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
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Regulation of stem cells by controling cellular microenvironments
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Cellular response mechanism on the various extracellular matrix

Wu P. et al. A hybrid small-diameter blood vessel fabricated from decellularized aortic intima-media and reinforced with electrospun fibers, Journal
of Biomedical Materials Research Part A, 107(5), 1064-1070, 2019

Zhang Y, et al. Water absorption by decellularized dermis, Heliyon, 4(4), e00600, 2018.

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.

Negishi J. et al, Evaluation of small-diameter vascular grafts reconstructed from decellularized aorta sheets, J. Biomed. Mater. Res. A, 105, 1293-
1298, 2017.
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Nanobhio-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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Discovering Molecular Dynamics on Bacterial Infection
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“Artificial Pancreas” to Treat Diabetes
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Quantitative Dental Caries Diagnosis by Micro pH Sensor NAFRS
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Life-Scientific Analysis and Medical Synthesis using Living-body Measurement,
Mathematical Modeling and Artificial Intelligence Analysis

Il EET—9DHKE - BRI
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
integration of medical data

Artificial intelligence analysis of
human-body and biological mechanisms
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Surgical Assistance Navigation and Devices
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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

ER2IRINF—TEHET D [BRIY IV ] ZAVALEE
“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
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Development of low-molecular-weight drugs & mid-size drugs based on
organic chemistry
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Universe of Chemical Biology
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New Chemistry for Llfe Science
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Novel generation methods and use of benzyne
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New Azide Chemistry for Chemical Biology Researches

ERPZRRICERTR L VWERFRY - EXEBORHR

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

BEBRT I EOIFEFE & HEEND FRIR
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.

uoieaNp3 alenpeln ‘ I SESTHES




B

S KR

uoneziuebig ‘

2duel||y Asnpul-diwspedy

EFE5

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) «
e P B (Eng. Official S. Okano) « FAITERE EF‘E ﬂ?(EngOﬁlmal M. Nakaishi)

EEEMEEDEF norganic Biomaterials
#% )T $F— (Prof. M. Kawashita) . JEZE  HEFF ASE (Assoc. Prof. T. Yokoi)

BREEMEZDE organic Biomaterials
R EEI# 1$E(Prof.N.Yui) HEHIR Eﬂ"} %u_,\ (Assoc. Prof. A. Tamura) . BI%X ﬁﬂi Eﬁ'}ﬂ (Assist. Prof. Y. Arisaka)

S F IR BESTEERFTERPT

Biofunctional Restoration

565 1_LE QE (Prof. K. ltaka) « /EEZNIR *’AZK {E1_ (Assoc. Prof. M. Matsumoto) . BIZK *E.% EEj((Assist. Prof. Y. Fukushima) « BHZH EPE §Z(Assist. Prof. H. Nakanishi)

2% EH B (Prof A Kishida) . EHEE ARKF [ (assoc. prof. T.kimura) . BNZX HBAR B 55 (Assist. Prof. Y. Hashimoto)

B’EHR

EER

E&ET /N1 AHRFEERF

Medical Devices

NAFAILISOZIZASE Bioelectronics
E565] EE *"ﬁ\: (Prof. Y. Miyahara) « TR Mb_l', :-E'-.__, (Assoc. Prof. A. Matsumoto) «
BE B SAIES (Assist Prof. Y. Horigueh)« 7 =37 =5 w7 B% HIE SEIE (Assist. Prof. M. Tabata)

INA FIEER5TEF Biomedical Information
2 B FH ot v Nakejma) . ZEHIE I IB R (Prof. k. Kawashima) . EZIR  /NEFAR ELE (Assoc. Prof. S. Onogi) «
Bh%8 )18 FIIBA (assist. Prof. T. Kawase) « BIEX FZBF BB (Assist. Prof. T. Sugino)

TV ETIZESDEF Biomedical Devices and Instrumentation
Eesd _1‘7}: /n_(Prof K. Mitsubayashi) « SBEM ﬁ)” %T@(JuniorAssoc. Prof. T. Arakawa) « BNZX Elﬁ icntg_‘ (Assist. Prof. K. Toma)

S FIRBES FHRFTEBPT

Biomolecular Chemistry

AFAIFIWTZARY—3FF Medicinal Chemistry
#% ER BEFD (Prof. H.Tamamura) « BNER 3t FHIE (assist. Prof. k. Tsuj) « BIEL ZNER) | 33 (assist. Prof. T. Kobayakawa)

EHBEREEDEF chemical Bioscience
E56] %Hﬁ % © (Prof. T. Hosoya) « HEHIR :’:E E (Assoc. Prof. S. Yoshida) « BN EHD %IE:F (Assist. Prof. J. Taguchi) « B ﬂiﬁﬂ Eiﬁ (Assist. Prof. Y. Sakata)

;ﬂ:g—ﬁ‘ﬁ Organic and Medicinal Chemistry
H9Z B BIAZ (Prof H.Kagechika) . HEEIE BEFH T (assoc. Prof.S.Fuji)« BDEL TR 18— (assist. Prof. 5. Mor) . BIZX 353% BEER (Assist. Prof. M. Yuasa) «
RieE 3EEP SAZE (eng. Official H. Masuno)
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Campus and Access

TMDU BEitX

TMDU Yushima Campus

1058
Building 10

v ﬁlﬁﬁﬁ

TMDU EaAiX
21388, 22588

TMDU B&a&X

TMDU Surugadai Campus

e
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TMDU EE++ V/IZX - TMDU EA&a++ v/t

TMDU Yushima and TMDU Surugadai Campuses
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Institute of Bi ials and Bioengi ing
TOKYO MEDICAL AND DENTAL UNIVERSITY
BN KFEEN RRERERXZERMH IEZMAREED
101-0062 ER&ATFRXEHXHEELTE 2-3-10
5L 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/
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