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It is more than 60 years since the first institute for dental engi-
neering was established at Tokyo Medical and Dental University
(TMDU) in 1951. Since then, our institute, the Institute of Biomaterials
and Bioengineering (IBB) has continued to develop, expanding its
research fields from dental engineering to overall fields of bioma-
terials and bioengineering, and has been making great contribu-
tions to academic fields as well as medical and dental industries
through commercialization of several products. One of the unique
features of our institute is integration and cooperation among
medicine, dentistry, and engineering. Research and education at
IBB, TMDU have been carried out based on this framework to
foster young researchers in the interdisciplinary field between
medical/dental sciences and engineering.

Japan is facing big challenges in the fields of energy/environment
and medicine. Our institute will make effort to overcome current
problems, and to realize healthy and secure aged society through
research and education.

We ask for your continuous support and encouragement in the years
to come.
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technology. At the same time, the IBB seeks a comprehensive ap-

proach 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 MEBRIESE ek bEE (BRERERESD)
MEXT Funds for Function Reinforcement of the Education and Research
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Research Center for Biomedical Engineering
B MEHEIEE HeEiRbEE (HLEBERERED)
MEXT Funds for Function Reinforcement of the Education and Research
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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 ~
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AMED Platform Project for Supporting Drug Discovery and Life Science Research
Ev MEEMORRTO— LB DBEILIC L BRIF - EmTlFRRsE
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 Acceleration Transformative research for Medical innovation (ACT-M)
R D A TR C Kk B S35 BRI BB 28 DBEFE
Development of Next-generation Artificial Pancreas for Innovative Therapy of Diabetes
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Cross-ministerial Strategic Innovation Promotion Program
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Development of highly sensitive sensor system
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AMED Medical Device & System Development Program for Realizing Future Medicine
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Development of Diagnosis-Assistance Devices & Systems for Intraoperative Assessment and Decision
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AMED Strategic Promotion of Innovative Research and Development (S-Innovation)
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Biofunctionalization of Metallic Biomaterials —A vital point of supporting long healthy life in musculoskeletal medicine—
B JST BRNRISHAMESSRE ST

JST Strategic Basic Research Programs PRESTO Design of Information
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Design of Information Infrastructure Technologies Harmonized with Societies
Optimization of Surgical Environment using Measurement, Analysis, and Visualization Technologies for Anatomy and Procedure
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Research Center for Biomedical Engineering
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The Research Center of Biomedical Engineering (RCBE) was es-
tablished 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 engi-
neers and medical researchers to revolutionize future medicine
and healthcare through the development of innovative technolo-
gies. The four research institutes have their own core competen-
cies 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 interdisci-
plinary field between medicine and engineering through collabora-
tion 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 mini-
mally 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 charac-
terization, biomarkers, and nano/micro devices.

TR R DAREFROFFH & 2EY

T . N

(42| [vazs] |[zesmt] [EmoR|

F/T79/05— @ROART A VIR, T4 b= i, ERVRTL
HREAS2=T4 IAWEREIZAZTA— gEEIZa=T1

HWE, NS | - h
BRES 2 HRIEAY AKEREHFRF HRER IR
4G A - FJ S RF I 1T/10T B la ™
E:g\ WER
MK 17 N 43 s RREHERAS | JE5 ey
N AMERE AR HRARFITE symmzremmn | | Sam
‘ TAHAN - _ - EFHE. EWEN LaaE T B
g Y e SFARBEERTOULY b HiE. EFG AL
BREXE SFTTERRF . xBTS
A A= VT, KR CEXE ETH
SEH,

#
wasrIyo—y  \ EFE B¢

A A=
] BEREITa=F <

FREIIA=7q &
BENAREFEIASa=-To—: KPP % BOTHER

M1 EHEHEIFHERAUROHUE

4



Biomedical Materials hanawa.met@tmd.ac.jp
EEEEM AL "
wug 15 BX

& &R E B FE 7 o oo Honaws

Dept. Metallic Biomaterials g EH RXF
Assist. Prof. M. Ashida

Bz BR B mm@EIAZOZ7RIV M AVN) B R opoimE FBFE moms o #F
Assist. Prof. P. Chen Assit. Prof. A. Umise  Eng. Official. S. Okano Eng. Official. M. Nakaishi

\ |

ERETIZORIE B -
? Intermediary between medicine and engineering : Metals
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Development of Zr-based alloys for minimizing MRl artifacts

2. EXLRHNRENIRIC X D EBOEFHEREL

Bio-functionalization of metals with electrochemical surface modification

3. BNIICkZRREF I EEDHFE

Development of titanium alloys by severe working

4. TR —EIMERR DB O

Elucidation of reaction mechanism between metals and tissues
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Spinal fixation devices consisting of zirconium alloy Porous oxide layer formed by anodic oxidation
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®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.

® \Washio K, Tsutsumi Y, Tsumanuma Y, Yano K, Srithanyarat SS, Takagi R, Ichinose S, Meinzer W, Yamato M, Okano, T, Hanawa
T, Ishikawa I. In vivo periodontium formation around titanium implants using periodontal ligament cell sheet. Tissue Eng Part
A 24 (2018) 15-16.

® Ashida M, Morita M, Tsutsumi Y, Nomura N, Doi H, Cehn P, Hanawa T. Effects of cold swaging on mechanical ppperties and
magnetic susceptibility of the Zr-1Mo alloy. Metals 8 (2018) 454.
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o5 REXiR. EEAZEBMAER. BAEEFR. 2010, 278p.

olF KX, K< BN A4~<7J7)L. J0F%t. 2007. 158p.
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Prof. Masakazu Kawashita
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Bioceramics for Treatment of Cancer and Bone Disease
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Development of ceramic micro/nano-particles for local treatment of deep-seated cancer

3. KEET7 NI 1 N DEREESHBOMEA— 9 > NTBREH S Otk —

Elucidation of bone-bonding mechanism of hydroxyapatite — From a view point of protein adsorption —

4. EE—BRESHD S 3RISHEBEM ORISR

Development of inorganic-organic composites for wound dressing
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®Chigama H et al., Evaluation of apatite-forming ability and
antibacterial activity of raw silk fabrics doped with metal ions,
Mater. Trans., 60, 808-814 (2019).

® Kawashita M, Development and evaluation of the properties of
functional ceramic microspheres for biomedical applications, J.
Ceram. Soc. Japan, 126, 1-7 (2018).

@ Kawashita M et al., Surface structure and in vitro apatite-forming
ability of titanium doped with various metals, Colloids Surf. A, 555,
558-564 (2018).

® Kawashita M et al., Effect of fibronectin adsorption on osteoblastic
cellular responses to hydroxyapatite and alumina, Mater. Sci. Eng.
C. 69, 1268-1272 (2016).

® Kawashita M et al., Formation of bioactive N-doped TiO2 on Ti
with visible light-induced antibacterial activity using NaOH, hot
water, and subsequent ammonia atmospheric heat treatment,
Colloids Surf. B, 145, 285-290 (2016).
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Formation of antibacterial and bioactive TiO; surface layer on titanium by surface chemical treatment
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Y20z 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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VX2 tumor growth inhibitory effect of radioactive YOz microspheres
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Effects of Fn adsorption on MC3T3-E1 cell responses of hydroxyapatite and alumina
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Development of titanium with antibacterial activity under visible-light irradiation and bioactivity
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Assoc. Prof. A. Tamura  Assist. Prof. Y. Arisaka

Emerging design of supramolecular biomaterials

1.
2.
3.

4,
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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

RO x> ZAVERERERMEIORE

New directions for the design of dental materials using polyrotaxanes
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Prof. Keiji Itaka
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Associate Prof. Masahito Matsumoto  Assist. Prof. Yuta Fukushima

HakEioE - BEERICRET 3 XHERRTRRE waatmen o sovers issases sna mrios

1. MRNAEZE - REREZE DB

Development of mMRNA and nucleic acid medicine

2. MRNAEE - KEEZEDOKREBIMSLENDERH

Application of mMRNA and nucleic acid medicine for treating diseases

and injuries

3. HEEEEE S HITEE & ORIS (CAT e BiiTRF

Combination of nucleic acid medicine with cell therapy . kit - i
xﬂ/|$E§§ﬁf’&T)Lib%h_ﬂ@'émRNA?ﬁ‘:}h.c}:%: B NDmMRNARS
rr@ﬂﬁﬁi’)lﬂl 5.5%“ ﬁlu”(‘"t?ﬁﬁ]ﬁﬁ% Treatment of osteoarthritis by intraarticular injection of MRNA Administration of MRNA into the brain

Development of technologies for early diagnosis and treatment

BEDREY TR

O XERIFE[FHN 1/ R—2 3V RIH7075 4 (COI STREAM) ], AMED " S enEDDS
RPERFEIARSEE. REMEEREISL S ORIREEEHEL TLET, R SR MRNA N
OTMDUBIEER IV — 3 7 A (S AfRE - #If1=v N) EH#ELTL 2o oRIT=
i@'— (DNA) mRNAZIZ5Y 3 a{‘uﬁ%#;\{%/
o HFUWBIEFA%E
KB . e OHERZS MRNAKEGFRIRS £ EHT 57/ DDS

Nano DDS for in vivo mRNA delivery

RRAZE. KRAZE. BRIFEARZ. [BEREXZE. HEERAZE. RREIER
KF. ABRXZE. BHEERKZ. RGBMIIAFE. TEXZE. FakFE. TE
TR BLREWRA. BALZFAE. #PERIAE. HarvardXZ. Ludwig-
Maximilians-Universitat Minchen. JI|IGEZEIREME -/ EET / N—2 3>
o9 — EBEEU/N\C) T3 29— BRI, AR,
BL#E). BSEER) . 7ANTERNDER) L

FAHEHZR
Hﬁ*ﬂﬂ@%ﬁﬁg%‘“ﬁ LA EREIRRARAT S @ﬁ*ﬁ%ﬁé{%ﬁ‘—?—\ SEhEERE. WERT.
AR—VERE. EREMBIZEDE

100 u MBICHIIMN T SNz R 7 O RfR3RiEERR

Micropatterned substrate for spheroid culture

BENZE 1 BEPRIRDIREZ B89 ERVRBARFE
El KDDS? %7)( .% %ﬁ\ E % % %% ,%'uj\ E 2‘.( %j\jﬁ . %’_:E E ? % 15% }E\%E%\ Innovative therapeutics towards twie‘1 diabetes -
International mRNA Health Conference Best Abstract Award. HZABFHIE :
TERZFRE - RAEME. BT - 7UN -ARREFEREE. OR/NT
AITUT7NERBZEME. BFERII—8. OAEE) ALZRFMELR S

REDERMY « EEE

T w'ruom-mas:ﬁ)

®Lin CY, Crowley ST, Uchida S, Komaki Y, Kataoka K, Itaka K. Treatment Mmm
of Intervertebral Disk Disease by the Administration of mRNA Encoding
a Cartilage-Anabolic Transcription Factor. Mol Ther Nucleic Acids. ¥
2019 Feb 22;16:162-171.

® Yanagihara K, Uchida S, Ohba S, Kataoka K, Itaka K. Treatment of Bone LHRTREN

Defects by Transplantation of Genetically Modified Mesenchymal Stem
Cell Spheroids. Mol Ther Methods Clin Dev. 2018 Apr 18;9:358-366.
®Matsui A, Uchida S, Hayashi A, Kataoka K, Itaka K. Prolonged

engraftment of transplanted hepatocytes in the liver by transient pro-
survival factor supplementation using ex vivo mRNA transfection. J
Control Release. 2018 Sep 10;285:1-11.
® Crowley ST, Kataoka K, Itaka K. Combined CatWalk Index: an improved
method to measure mouse motor function using the automated gait
analysis system. BMC Res Notes. 2018 Apr 27;11(1):263.
® Anraku Y. et al. Glycaemic control boosts glucosylated nanocarrier L A Ve
crossing the BBB into the brain. Nat Commun. 2017 Oct 17;8(1):1001. BDNF mRNAZS(Z & B R yémwltrm S
Ty NBE7ANOYA I\(DBDNF%EE

BDNF mRNA therapeutics against ischemic neuronal death
BDNF expression in rat hippocampal astrocytes
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Dept. Material-based Medical Engineering 5t EE EH*
Prof. Akio Kishida

e AR @l py BE RF

Assoc. Prof. T. Kimura  Assist. Prof. Y. Hashimoto

E-iﬁﬂ-&ia)l \‘\{ 71- 77_- IJ 7)[’ Latest Frontiers of Biomaterials
1. RELGBEEERABIEMEIORRE 3. HHRRELAIRISHIE C & B EFHERaRIE S X T LA DS
Novel biological tissues with high reliance for regenerative medicine (Bioscaffold) Regulation of stem cells by controling cellular microenvironments
2. feEHliElZ B8 U - MRS =AM - iRl 4. BERFEBEDEEZNZE DRI S HBEBEADRLA
Specific cell capture device for immunological control Cellular response mechanism on the various extracellular matrix
KRNGRY - S

®\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 v, et al. Water absorption by decellularized dermis, Heliyon, 4(4), e00600, 2018.

eKimua 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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REBBICHLLONIAYTUTLORIEEBEEL TV 3. SECEREGHZE T 2HMBIRILERZ [ CHE LT, REWEEMIC LD RE
. ERHEHIE S S L (FEAEBEEREREZHE T 27ERC DOV TR EZED TH .. FTLWEBBERANI AT T U7 IICHRSE S,
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Dept. Biomechanics

EnE EH St

Assoc. Prof. T. Kanno

iRl e Bi& e U - ERpaEmFE

kkawa.bmc@tmd.ac.jp

gz IS 2RI

Prof. Kenji Kawashima
B B BB mx )IIEE Fsh

Assist. Prof. T. Miyazaki  Assist. Prof. T. Kawase

Development of medical devices based on mechanical control

1.

2.

NISHRZETE. FIETZ. ORY NIZPRETFEEBRE L. BR(N\-R) E2Ia2L—23>0FO75A (VTN BEICEIERE.

FiiORy NA#HFY_Ea1 L —5 O
Development of Forceps Manipulator for Surgical Robot
EREILATIEHZRWVWENT -7 A NEE

Power Assist Device using Pneumatic Artificial Rubber Muscle

NVINTIFAI-IOREREEERRAT/NT ANDER

Development of Soft Actuators and its Application to Medical Devices

- FilTORY b ORIE4ETE

Evaluation of Surgical Robot System

EFESEAVEORY b OEREEE

Teleoperation of Robots using Biological Information

YRIAL—T—HFEIORY NEF

Master - slave integrated surgical robot

TREEFPEE. ABEBWEEDT > T7L—2 3> (@E) (CREBMNEERKSE YT 2 X NEBOWMREED TVET,

FERORY MIFYZE 2L —9 DBIFE

Development of Forceps Manipulator for Surgical Robot

FMOARY NOMREDE L BREEOILARZBE L. BEN4IE
HEHFCZ DR BHFORS EHIEZITV. T OFHEHRR
ZITO>TWET,

- - ” Prcusmatic bellows
VI RTIF1T—9EBVEERAT/N1T ADBIFE

Development of Medical Devices using Soft Auctuators

EIEFFBDOHRTHD. XOMTZELTWD. HFEISEL
TWa. BEICKZDREINTTRETH 578 EDFIREFERUILER
7 NA ZDMFFEFHEHEL TVET

PRETLATIHERWET Y X MNEB
Assist Device using Pneumatic Artificial Rubber Muscle
ER/ETLANIHZERVT, HITEEOTROERE 7SI NT
BPREOHEZTOTCVET, ZREITAAIHOEANELDLS
STRNERATZ 7N TV ALERET B ET. HEBOL
SHLREERRL. KPTOKL—Z2 7 ANOREZETREE L
T

FMOR Y N OBRIEMEHT

Evaluation of Surgical Robot System

RRIFEAZ EHERFEZT > TOWBFMEHEORY MBISE. &
FPEABOH R T, BIFECBNEORELIERET 5610,
AlGEZFRLIZORY DR EDIARETO>TUVET,
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Dept. Biodesign

- B
gug Pt 55 l\

Prof. Ryoichi Nakamura ’

cPEFROTIRIE « DIRICE DI UVABBEBDBIRL o s s msameratve nformation

1. (BISERFMICH T B FMITIR - FREERT

Surgical Workflow Analysis and Skill Assessment on Minimally Invasive Surgery
2. T8 - BEEEFET3FES -3V Y RAFA - ORF1 TR

Surgical Navigation and Robotic System with Automatic Control of Surgical Workflow and Procedure
3. FVINT—IZRAVWEEBENL—Z2 0 AT A

Surgical Training System with Digital Analysis and XR Technologies

4. ETEFAESIC K 2R ERNDHRRE

Medical devices and equipments development in collaboration with medicine and industry

NA AT A DB TEMPEROTRIL - SR EERE Ure. [FHICHT BBREMEWEERD 1> 9575 3> - 51 VI
£ BFBEIZERN - WSOMAFAREEEL TVET. BRERERLES L OERBERS 27 APRO-OOHALS (BREETE.
ORY hI%) - EIFEERTETIC. € - MHATRETERINSEEY 2T ACYERER - #H - EROBSS ZT LTH > -
BIET P R OWREREET>T L E T
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Surgical Workflow Analysis and Skill Assessment on Minimally Invasive Surgery

I &%‘E%.ﬁ%d’%ﬁ't’r PEP P SN DTT’( TR
Surgical Navigation and Robotic System with Automatic Control of Surgical Workflow and Procedure
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Surgical Training System with Digital Analysis and XR Technologies

ETEASEIC KB ERRERFA

Medical devices and equipments development in collaboration with medicine and industry
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EBET/NT AHAEM
NTIFAILI7bOZTRAHEH A
Dept. Bioelectronics St EE —

Prof. Yuji Miyahara

#nE AT = omx SH EER g B0 #E Foa7rSvoss BE £

Assoc. Prof. A. Matsumoto  Assist. Prof. T. Goda  Assist. Prof. Y. Horiguchi Assist. Prof. M. Tabata

%ﬁEﬁEw L) E < j- / l\“{ #I? Nanobio-engineering Explores New Medicine

1. & - BANL—T"y MEREIXDNAY — 47 > 2 > TR

Bioelectronics for Next-generation DNA Sequencing

2. WARHIZK D =H DESRET /N1 ADEIH SEeE

Devices for Early Cancer Diagnosis

3. RESIUNT T 1) 7RERICH S 53 FEIBDAREA

Discovering Molecular Dynamics on Bacterial Infection

4. FERWBBED =) DN TEHE" DR

“Artificial Pancreas” to Treat Diabetes

5. BFRpHAIEIC & B8N S MIREEDBIF

Quantitative Dental Caries Diagnosis by Micro pH Sensor

NAFRTUDRIICELD
EEDFREDBRR

BRMTE. BRTENSHD2RIMEDERIRZBIEL. DNA - 9> /N T8 - il CEREBN T MBS . FEEMEL - 7/N1 2
BECDIEEMERZIESMC L. ERDTFEZTOREERETDRIE - ESERDOANZXAICET BWRETOTND, Fio. T/ AMEE
ERDFEOBEIERPESEREBEZASHC L. EADFRARIGS LUHRINESOMIVEELZBREICHRET 2 REOMRZIT> TV
%o INSNTHABDT - BATIE - FEAREMZRE UMb/ 1 7 TN ZGITEAM - Z—LT 7ERE - BREERES AT AZERT S
Bfi e UTHIFSNTL B,
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Prof. Yoshikazu Nakajima

g RETE  wui2H B85
(2019%6A%K#E)  Assist. Prof. T. Sugino

$1$E+;ﬂ“ t%g%ﬁ{ﬁ{ 7_-“ IJ >9“ o :/ s J_ l/_ a > I[ife-Sckljer;“uﬁ’\iI Analysis anle\/Ied\caI ;S?\/Ant:ieﬁ\s usn;g
—-— — - t,
ICKBERY AT ALAEBREEESIE Simulation with High-performance Computation

\'I

High- and multi- dimensional medical imaging Artificial-intelligence (Al) analysis, modeling and synthesis
of human-body and biolog

-u="ﬁ4

T

Augmented reality(AR) and projection mappin
in surgical navigation

‘ .. e
Physical schemes and interfaces § ’ i\

- = & 5
Body-mounted compact surgical robots

EAREHRAICHERBETET VT - 2321 —2 3 Y OREICKBERY AT LRI - BEGSUICERSIE

EHAlEETVYT « 2al—YarafaUEBBRN7 ’0—FIC&D
&S AT LADOFEN - Bff & FDEBRIEADGLA
ANHF Tl ERSTARIMESHABRICEIDERET T - 22— a UEMERELT. @ RT
Regional Society LADAHZZALDENESOCIERREBIELE T, £HEIREBRTHAL. SHERICLVEBEOEFETIL
s EMELET. TNEEBL Y 77— 9D SR U
BT ATHREIC K WREEMRE. WK, 8
individual {*

Global Society F

BEHEIURETVET. S50 ZORRKRTT - LRITRE
GEATEED LT, STEEAZE MR EEZ/a L.
ERCSICFMOSEZTVET . CNSEFEHAITIES
SUICHHERBZEERE Utd®m s AT LABRBADK
BHSBRA@A D7 O—F T, —H. BFNT S
O—FORBHNEREGEE LT T, LoD/ EHRKEE
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MU TEELBERZ L TWETH. ZOREAHIETS
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Dept. Biomedical Devices and Instrumentation g :** ;E_
Prof. Kohji Mitsubayashi

Junior Assoc. Prof. T. Arakawa  Assist. Prof. K. Toma

tUHEIZETEREZEL
? Advanced sensor technologies for biomedical and health sciences!

1. (FEADBHEATTREGNT A LB [FvEIZXEH]

Detachable “Cavitas sensors” as bioinformation monitoring systems at body cavities

2. HERHX AR OB INAF AT 7 | LERMEB S OTREEHAIS 27 A

Biological odor measurement “Bio-sniffers” & imaging system for gaseous components

3. ERVPRIEEZD=HNREL >

Immunosensors for medical treatment and environmental medicine

4RI XNF—TRE T3 [ERI IV ZAVEATRESE

‘Organic engine’ based on chemo-mechanical energy conversion

TUHEIZNH TR BREF. BRI 8FIF. MRIZ. £ERQOBAVAREREE L. N1 77/ 09— PIERESN(T) %
HAEGDE. N1F e - NAFFTT A TR - NAAMEMS 7 EDZBEREBROAREED TVET . BRI E T/ X$dli 8
AEE. EIFNH COINAZBEE LIRS <EFBERICBNI Y S VI TNA REBRLTVET,
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EZ2IXNF—TEENT B [BHRI > V] AV AT

Input & output electrode SAM modified delay line
Reflector
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Der f1 A2 7NIH

. 122
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BEGOFESES 7 LIS Der f ) BEELEFNICHATZF  CERTIZIERIO IV ZRFEL. HUVWRECEDIINTF
EEWELTOET, FINA ZADFRET>TVET,

_________________________________________________________________________________________

HPHMERGEZMABLIEREL Y ZHFEL. EEPOTRY.

14



Biomolecular Chemistry tamamura.mr@tmd.ac.jp
E(FERED FIRFAERPT
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Prof. Hirokazu Tamamura

Bz MR Bt pmEZ S

Assist. Prof. T. Kobayakawa  (2019F6R&%)

EIJEEI:‘EIE.I lJTC:b- s ﬁ }l’l\“‘r 71- D :/“_ Chemical Biology towards Drug Discovery

1. BEEELT > 7 L— b ORIBE RS YT « T AN —
Development of constrained templates for drug discovery Universe of Chemical BiOlOgy

2. X707 (BEERZRDF) ORIRETIAMNIFOT—

Development of bioprobes and chemical biology

3. BRHPERD ) 12 RIEEEROER

Analysis of the interactions between receptors/enzymes and their ligands

4. BREZ 2 BB L ULBEDF - POTFRIE

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

BREF RTF REE

LSO EFN T — 7 (BEEHTT)
5. R7F NSEEMF. BEERTFRIXAT 1 IDER
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8. FIRMRICLBHIVI 7 F > DBl

9 L

BT —< (CERE—EREI—T v N) Bl
BhA. ZILYNAT—BISRENEE. VU YFREEIR. T4 ADBEREEILH =
BHiIEUZRIEWR ~7 Eh1U2BMHCXCR4A. FOF 7 >»+F+—+FC.
tILI—PEREI -4y LT~

BREHSILAN

EHFERS B | tagprobe |
= [ Emie | Q {;“w 8
(f“‘\:\ . Ho. _R H* . . o c1 .I|
{ 3~ NN (}E”/ """ Ny g T
“enNL N - i
N9 Gy T -
\ 7 7 HaN 7 g | GPCR=flRIU A K |
CXCRAEHAI ——
| e | aHEmy |

| 7—YKian

1.6

HO™ 'N

_RyT N
P
O

0

EDFCDAZI VY

15



Biomolecular Chemistry
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FmARILF D EH

Dept. Chem|cal Bioscience

Gz LE 95

Assoc. Prof. S. Yoshida

thosoya.cb@tmd.ac.jp

e e F7E

Prof. Takamitsu Hosoya

#xE SH B pxEZED
(201956 5531E)

igh

New Chemistry for Life Science

1.

2.

NIHA1 2 DL WREEEFIREDRTR

Novel generation methods and use of benzyne

7Y RER BB ET ML VERZHAFEDORFE

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

IWcBEOMREZZD
BFIBEBNMULET BNAFERERS
N3
EFEAEDFERWS
NFEREEERR
N3
DT BT B
el Dy “LETD DEEERFANS
. HFILD
FTNTUy s
R v
#’rﬁ%m :
Eliﬁiﬁ‘?\" INRF F‘J% ﬁ@h
@ : oo
- ==t Lo
FIR 2 FEMECEE | O \
- SHHFOHL ESSE %“’ ' —
™ o k2 H133
KBHF A0 wimR
Om BAEAFEEVNILT
N N
| | OH A
N O — X
HO Ph A .
BARRARARE o
— FLWAAEEDRR LAV A

16

&L WHARASCEL T,
HEMEZEOR—LR—IEZZETZ W,
(RREREE #e ThRE!)
http://chembiolab.sakura.ne.jp/

je 8
NC

RRBRIGEERTS
PIRBERR

"

‘\

{REBUBECLEDST
Badn o e

YREDHULWAIEZHER |
-

U WREEMED T O
BIEIA

MSEDHE “BB” BF

N—N

QtluB : 1ICH,

PETAX—Y VI ICHERR
#FwLWEEMERRE

- E~OHERTO

LT OBEEAND



Biomolecular Chemistry kage.chem@tmd.ac.jp
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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 proj-
ects 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 supe-
rior 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 de-
velopments. 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 in-
stitute and thus the research resource of the institute would be ef-
fectively 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
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Biomedical Materials

SBEFMRIZEDE Metalic Biomaterials
B2 1{‘] B&f(Prof T. Hanawa) ~ Bh3 ]:EEH EE?% (Assist. Prof. M. Ashida) « Bh3 I‘ﬁ m% (Assist. Prof. P. Chen) « iEE |E]¥§ %%(Eng Official. S. Okano)
TS EF'E ﬁ? (Eng. Official. M. Nakaishi)

#%iﬂ‘ﬁﬁff—ﬁﬁ Inorganic Biomaterials
IR JIT F— (prot. M. Kawashita)« HEZBIR EZ FIE o1956851)

ﬁ%$1$$3*4$ﬁ5 Organic Biomaterials
iR EH# {aag(Prof. N, Yui)~ HEEIR Eaﬂ %I:’C,:\(ASSOC. Prof. A. Tamura) ~ BIE ﬁﬂi %ﬁE(Asswst. Prof. Y. Arisaka)
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Biofunctional Restoration

EW*Z*##E‘F‘]‘EEﬁﬁE} Biofunction Research
% {ﬁiﬁi @E(Prof. K. ltaka)« HEZIR *ﬂz& ?IE{: (Associate Prof. M. Matsumoto) B E% Eﬁj( (Assist. Prof. Y. Fukushima)

WEEIQ“-%E} Material-based Medical Engineering
E2 65 EEH IEIEE;E(Prof. A Kishida) « TEXIR 7K7FJ ﬁm(Assoc. Prof. T. Kimura) ~ B3 *‘EZK E??(Assist Prof. Y. Hashimoto)

l\“(?}'X h=7 Zﬁ;} Biomechanics
#iE IS A erot. k. Kawashima)« EHIE BEF BHE (Assoc. Prof. T kanno)« B BEF FER (assist. Prof. T Miyazaki)« BIEX JIE8 FUBL assist. Prof. T. kawase)
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Medical Devices

/\“1’71'1 L7 I\D:7Zﬁ§§ Bioelectronics
R '—E‘._‘J? *’6: (Prof. Y. Miyahara) BEEHR E*g %ﬁﬂi(PrOf H. Mimura) « IR *L\TL-: 58 (Assoc. Prof. A. Matsumoto) ~ BhEk SE EEB (Assist. Prof. T. Goda)
B ﬁ uﬂl]|:| (Assist. Prof. Y. Horiguchi) s 7~ — 177 NS EEWEH %% (Assist. Prof. M. Tabata)

N‘fﬁ"fﬁ?ﬁﬁﬁ Biomedical Information
E2 653 EP-% ﬁ*D(Prof Y. Nakajima) B3 */E} EEE (Assist. Prof. T. Sugino) HEBR E%%ﬂz_ (201956 RT)

t/ﬂl::l:?ﬁﬁ Biomedical Devices and Instrumentation
BiIR —** JE— (Prof. K. Mitsubayashi) « SBEM ﬁ“l ﬁT@(Jumor Assoc. Prof. T. Arakawa) ~ BIZX "“‘ﬁ (Assist. Prof. K. Toma)
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Biomolecular Chemistry

x?‘f DT)L’T\Z |\ U ﬁiﬁ Medicinal Chemistry
BiR 35*1 R*D(Prof H. Tamamura) ~ B3 /J\EJ” ;Em (Assist. Prof. T. Kobayakawa) « BhE L%EP (201956 F1R7E)

Eﬁﬁ%{tﬁﬁgf Chemical Bioscience
R ,‘ﬁEH§ %ﬁ(Prof. T. Hosoya) « HERIR :EE 1% (Assoc. Prof. S. Yoshida) ~ BIEX E%EP(ZOWQEBFJL%E)

E1t$ﬁ¥§ Organic and Medicinal Chemistry
iR ,ﬁﬂ '__:‘]bz (Prof. H. Kagechika) AR E;:F I’m (Assoc. Prof. S. Fuijii) Bh# ;';: ﬂ%_ (Assist. Prof. S. Mori)~ BIE ;%5% EE(ASS\SL Prof. M. Yuasa)
TS 1B%F ShSE (Eng. Official H. Masuno)
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BhE 5§/iﬁ %(Asswst, Prof. A. Umise)
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TOKYO MEDICAL AND DENTAL UNIVERSITY

EIAFEAN REREMERKRZEMME TZ2RAREHE
101-0062 REBTAHXWHETE2-3-10
&55:03-5280-8000 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/



