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TO HTLV-| HIRINFHIHERE P FRK THEF RO £ £RERMIC ATLAEE L TITHhNTE L AZT/IFN a HBEEO/EREFE Z A L.
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Main educational goal of this section as part of graduate school is to help students in health care sciences
learn the basics of medical/dental curriculum: educational objectives, strategies and evaluation. This
section is currently involved in the undergraduate dental education as the coordinators of multiple modules:
the courses for global communication, and the electives including various English courses and courses for
international exchansge.
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Comparative study of domestic and international dental education
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Research and development of educational methods in health care professional education
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Research and development of English education programs in health care professional education
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Development of Zr-based alloys for minimizing MRI artifacts

2. ER(ILFHIREWE(C L 2 ERBOEAFIEEL

Bio-functionalization of metals with electrochemical surface modification

3. BNTICk2RBETI G DHFE

Development of titanium alloys by severe working

4. EB7 L LF—AOMIH

Effort to minimalize metal allergy
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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, Tsutsumi Y, Ashida M, Doi H, Hanawa T. Micron/submicron hybrid topography of titanium surfaces
influences adhesion and differentiation behaviors of the mesenchymal stem cells. J Biomed Nanotechnol 13 (2017) 324-336.

® Tsutsumi Y, Niinomi M, Nakai M, Shimabukuro M, Ashida M, Chen P, Doi H, Hanawa T. Electrochemical surface treatment of a
B-titanium alloy to realize an antibacterial property and bioactivity. Metals 6 (2016) 76.

® Ashida M, Chen P, Doi H, Tsutsumi Y, Hanawa T, Horita Z. Superplasticity in the Ti-6Al-7Nb alloy processed by high-pressure
torsion. Mater Sci Eng A 640 (2015) 449-453.
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Development of bioceramic electrets (MM 7054} etc)

2. 987 NI 1 bS5y T RICK B BIFZERHEH

Local control of electrical space by polarized apatite ceramics

3.NIFESZT Y T RICK BHE - BRI

Manipulation of biological responses by bioceramics

L 4
4. NMTAESI Y T RCKBERAT N ZDRIS ‘ ”“ﬂﬁ%ﬁiﬁﬁjﬁﬁﬁﬁﬁ” ‘

Development of implantable devices by ceramic technologies
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Preparation of polarized bioceramics with electrovector effects
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Normal hydroxyapatite:--Day 7
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Comparison of osteoconduction on normal and polarized hydroxyapatite

1. Development of Bioceramic electrets

Some ceramics, such as a hydroxyapatite, are able to be ionically polarized by thermoelectrical treatments.Consequently, the
polarized ceramics have large and time-durable induced electrostatic charges on their surfaces. The effects of the induced
charges profoundly dominate the proximate few millimeter regions. We named the effects Electrovector Effects and develop
Electrovector ceramics defined as ceramics emiting the Electrovector Effects.

2. Local control of electrical space by polarized apatite ceramics

The electrostatic energies of the Electrovector Effects aforementioned dominate the limited proximate areas and can control
reactions locally. Therefore, the Electrovector Ceramics can manipulate biological responses in a target space by both of the
surface character and the electrostatic energies of the Electrovector Ceramics.

3. Manipulation of biological responses by bioceramics
We apply the Electrovector ceramics aforementioned to implant systems, such as artificial bones, bone joints, tooth roots, and
are developing implantable devices with autograft-like osteoconductivities.

4. Development of implantable devices by ceramic technologies
We are extending our researches based on ceramic technologies farther, such as a control of oral environment, an
improvement of oral esthetics, more effective and precise diagnosis systems for clinical laboratory medicine.
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Regulation of cell adhesion and differentiation by dynamic surfaces

2. IS ERERY 09 * 4> OERIGA

Therapeutic applications of intracellularly dissociable polyrotaxanes

3. RUO9FH L ZRWERS FEEHICKD T/ AT 12 VIvH

Nanomedicine applications of supramolecular polyrotaxane-biomolecule complexes

. SRR OY 45 2 2 AW CRERERM I ORE

Design of next-generation dental materials based on biocleavable polyrotaxanes

Emerging design of supramolecular biomaterials
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EERTEEERE (CAIT R CERERTREFE Recovering and reconstrusting sensorimotor functons

1. MRNARE(C K 3% LU LBIEFaE

mRNA-based therapeutics as a new paradigm of gene therapy

2. BIEFREEERIC L 5BEER

Regenerative medicine using gene and oligonucleotide therapeutics

3. {iREBIEEEICINATREG X 7 01 RifISERE

Cell therapy using genetically-modified spheroid transplantation
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Osseointegrated dental implants by regulating micro/nano structure Treatment of osteoarthritis by intraarticular injection of MRNA Administration of mRNA into the brain
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Nano DDS for in vivo mRNA delivery
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®Lin CY, et al. Messenger RNA-based th erapeutics for brain diseases: An
animal study for augmenting clearance of beta-amyloid by intracerebral
administration of neprilysin mRNA loaded in polyplex nanomicelles. J Control
Release. 235:268-75, 2016

®Uchida S, et al. Treatment of spinal cord injury by an advanced cell

transplantation technology using brain-derived neurotrophic factor- B MR ETE SE T B
transfected mesenchymal stem cell spheroids. Biomaterials. 109:1-11, 2016 10,/ F K
®Uchida H, et al. Synthetic Polyamines to Regulate mRNA Translation through Micro/nano structure for

controlling cell cycle of osteoblasts

the Preservative Binding of Eukaryotic Initiation Factor 4E to the Cap
Structure. J Am Chem Soc. 138(5):1478-81, 2016

®Aini H, et al. Messenger RNA delivery of a cartilage-anabolic transcription
factor as a disease-modifying strategy for osteoarthritis treatment. Sci Rep. 6:
18743, 2016

®Hattori T, et al. An electrostatic field on a bioceramic growth surface
suppressed leiomyosarcoma cell proliferation but accelerated differentiation
International Journal of Metallurgical & Materials Engineering. 2:127,2016;

OIEEE. Xvyvt>P v —RNAEREZZFIRT 2DDSHE S EZBBEADLA. Drug
Delivery System (DDS) 31 (4) : 343-351, 2016
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Latest Frontiers of Biomaterials

ZELBEEEABIBMEORRE

Development of novel tissues with high reliance for regenerative medicine (Bioscaffold)

2. SefEliEZ B8 U -t R - BT o_Im & A
Development of high specific cell capture device for immunological control

3. {HRIELDERIRHIENC & B ErHHAIHIGE S R T LA DREFE

Development of regulation system for stem cells by controling cellular microenvironments

4. BRIFESERFH IR C 53 9 REE DR S EEBEREADILA

Elucidation of cellular response mechanism on the various extracellular matrix
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®Nakamura N. et al, Overview of the Development, Applications, and
Future Perspectives of Decellularized Tissues and Organs, ACS
Biomaterials Science and Engineering, 2017

®Kimura T. et al, Capture and Release of Target Cells Using a Surface That
Immobilizes an Antibody via Desthiobiotin-Avidin Interaction, Sensor and
Materials, 28, 1255-1263, 2016.

®Hashimoto Y, et al. Ultrastructural analysis of the decellularized cornea
after interlamellar keratoplasty and microkeratome-assisted anterior
lamellar keratoplasty in a rabbit model, Scientific Reports, 6, 2016

®Akazawa K. et al. Double-layered cell transfer technology for bone
regeneration, Scientific Report, 6, 2016.

®Suwa VY, et al. Thermal denaturation behavior of collagen fibrils in wet
and dry environment. J Biomed Mater Res B Appl. Biomater. 104(3),
538-545, 2016.
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O Hematopoietic stem cell (HSC)
O Hematopoiesis microenvironment
® Supporting cells (MSC, Osteoblast, CAR
cell...) donation
W Extracellular matrix (ECM)

Avrtificial blood producing
system in vitro for
alternative to blood
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*ECM: extracellular matrix, *BM: basement membrane
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%m*“ﬁﬂ&ga—gt l/ tgﬁmﬁﬂﬂ% Development of medical devices based on mechanical control

1. FHORy NASFIZE2 L —9 ORHE

Development of Forceps Manipulator for Surgical Robot
2. EREILATHZRAVWENT =7 A MNEE
Power Assist Device using Pneumatic Artificial Rubber Muscle
3. FiiOR vy b ORIEIESHT

Evaluation of Surgical Robot System

4 . EERATINT ZADEFE

Development of Medical devices
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Surgical robot system with force perception
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Assist Device using Pneumatic Artificial Rubber Muscle
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Development of Forceps Manipulator for Surgical Robot

FirORY NOMREZE LS E22H(IC. BENAEHEEFYZ + ZEIEATHRZAVT. HITPRRBE VST ADTREOESZ
DR <R FDORETEFMEEZTV. FMORY MMIEFH L TEY TYANTBEREDHEAEEITOTVET,
MR EITOTLET,

(o]
Grasp position sensing and
grasping force feedback

Bl Translational Motion
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jl Translational motion

Evaluation of Surgical Robot System
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Development of Medical Devices
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¥5Eﬁiw b) ;E< j- / I\“{ #I? Nanobio-engineering Explores New Medicine

1. &E - RRN—T v MEREIXDNAS — 7 > 2 > T

Bioelectronics for Next-generation DNA Sequencing

2. NARHIZHID =D DEFIRE T /N1 ADEIS SREE

Devices for Early Cancer Diagnosis
3. RESIUONT 7)) 7RERICH S 5 FENREDAZE
Discovering Molecular Dynamics on Bacterial Infection

4. ERIREBED1=H O “ N TR DR

“Artificial Pancreas” to Treat Diabetes

5. BFTpHAIEIC & 2N S MIREEDRF

Quantitative Dental Caries Diagnosis by Micro pH Sensor
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Modeling and Simulation

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

of human-body and blOlO gical mechanisms

Standing-position CT scan Artificial-joint 4Dgtra naIVSIs and surgical planning Human-body modeling

3D-shape endoscopy

Augmented reality(AR) and projection mapping(PM)
in surgical navigation

Body-mounted compact urgical robots
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t /ﬂEI?F**E¥< Advanced sensor technologies for biomedical and health sciences!

1. FEADBHEATTREGNT AL [F v EIREH]

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

2. EALEXA R H NI FRAZT 7 | EERMEMST OTRLEHRIS X7 A

Biological odor measurement “Bio-sniffers”& imaging system for gaseous components
3. EBEVRIEEZD=HDRE LY

Immunosensors for medical treatment and environmental medicine

42T RNF—THENT B [ERI> IV 2RV EALRES

‘Organic engine’ based on chemo-mechanical energy conversion
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BPF (A:490 + 25 nm)
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Chemical Biology towards Drug Discovery

1. BEEELT > FL—bMORIBE RS YT « 71 ZANU—

Development of constrained templates for drug discovery

2. BATO—7 (BEERRSF) ORIRE S IAANIAOD—

Development of bioprobes and chemical biology

3. BBRFPERD ) 5> RIBEER QR

Analysis of the interactions between receptors/enzymes and their ligands

4. FRRT/ L - TET ) ARSERITOBFE & HA

Development of genome and epigenome editing platforms for gene therapy
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Universe of Chemical Biology
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1. RH1 2O LWREEEFIFEOMHTR

Novel generation methods and use of benzyne

2. 7YV MEZ BB LT 3HLVERFHAFEORTRE

New Azide Chemistry for Chemical Biology Researches

3. EGRIFHRICERGH U VWEYFL - EABREORRE

Novel Substrates for Bioluminescence and Fluorescence Systems

4. L LS FEBBEEDRREICE D <EJIRMELEMDRIR

Drug Seed Development based on New Synthetic Methodologies

5. AR XA =T 2 T DI=HDFH L VPET b L —H — D5 FiE

Designing New PET tracers for in vivo Molecular Imaging

New Chemistry for Life Science
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ﬁ?a) j%ﬁﬁt%ﬁgb\ BE‘]%’\ Drug Discovery Based on Molecular Structure and Function

1. LF/MRERUBAZBHOERLE

Medicinal Chemistry of Retinoid and Nuclear Receptors

2. AR BAREERLZBEETFEERUL T FIVEEH HF ORIH

Development of Novel Modulators of Gene Transcription or Signaling Pathway for Clinical Application toward Intractable Diseases

3. R AMEDMAEEERLLU-HIENFREERIEORE

Development of Functional Fluorescent Molecules for Elucidation of Cellular Signaling Pathway

4. FERTIF OIS FRIR

Aromatic Architecture Based on the Amide Conformational Properties
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