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[Achievement of research]

- Creation of surface layer showing non-cytotoxicity, bone formation, and antibacterial property on
Ti has been succeeded. Bone formation and antibacterial properties are opposite properties, so it
was difficult to acquire simultaneously both properties. In this study, electrolyte composition and
condition of micro arc oxidation (MAO) made it possible to obtain concentration of Ag showing
both antibacterial property and bone formation. Appearance of dual-function by surface
treatment is the first time in the world.

- The possibility of addition of Cu and Zn showing antibacterial property to surface layer of Ti by
MADO is revealed and they truly shows antibacterial property. The possibility of the addition of
various elements due to adjustment of potential, time, and electrolyte.

- A new B-type Ti-Zr-Mo alloys were developed. Influences of Mo content on the crystal structure
and mechanical property was appeared.

- Porous oxide layers were formed on B-type Ti-Zr-Mo alloy and Ti-Nb-Ta-Zr alloy by MAO
treatment and MAO treatment could be applied to all of titanium and zirconium alloys.

- MAO-treated Ti was implanted in rat tibia, the volume of newly formed bone and bonding
strength with bone tissue were evaluated. Finally, it was appeared that porous oxide layer
formed by MAO treatment was excellent of bone formation ability and bone binding.

- Effect of degradation of surface oxide layer formed by MAO treatment on the tissue was
evaluated with TiOz nanometer-level particles. Calcium and phosphate ions were adsorbed by
TiO2 nanometer-level particles, especially on anatase particles.

- Ti-Zr-Mo alloys showed excellent tribocorrosion property that was improved by MAO treatment.

[Achievement of exchange]

- “Agreement on Academic Exchange between Graduate School of Medical and Dental Sciences,
Tokyo Medical and Dental University (TMDU), Japan and The Universidade Estadual Paulista
“JULIO DE MESQUITA FILHO”, Brazil” and “Memorandum on Student Exchange between
Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University (TMDU),
Japan and The Universidade Estadual Paulista “«JULIO DE MESQUITA FILHO”, Brazil” were
signed.

- A post-doctor researcher was stayed in Institute of Biomaterials and Bioengineering, Tokyo
Medical and Dental University and directed on research from February to August, 2016.

- 9th Latin American Congress on Artificial Organs and Biomaterials (COLAOB 2016) was held by
Brazilian side where Prof. Hanawa was invited as an keynote speaker that made it much help to
enhance Brazilian researchers the understanding of Japanese research performance.

- Both Japanese and Brazilian sides are preparing several research papers to submit and the

discussion goes on by both sides.



It is sure that exchanges and collaboration researches with main Brazilian researchers in the

fields of biomaterials and artificial organs continue.

Brazilian side requires Japanese side to accept post-doctors and PH.D. students from Brazil who

may continue collaboration research.

Seminar held by both countries are planned by another funding.
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J. W. Park, D. G. Kang, T. Hanawa: New bone formation induced by surface
strontium-modified ceramic bone graft substitute. Oral Desease 22 (2016), 53-61.
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Hanawa: Electrochemical surface treatment of a B-titanium alloy to realize an antibacterial
property and bioactivity. Metals 6 (2016), 76.
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Biomed. Mater. Res. 104A (2016), 639-651.
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calcification of preosteoblasts cultured on porous calcium- and phosphate-containing
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R. Takada T. Jinno, Y. Tsutsumi, H. Doi, T. Hanawa, A. Okawa: Inhibitory effect of
zirconium coating to bone bonding of titanium implants in rat femur. Mater. Trans. 58
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Yamashita: Electrostatic induction power generator using hydroxyapatite ceramic electrets.
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Phys., 119, (2016) 084903
T. Hattori, K. Igarashi, H. Miyazaki, M. Aizawa, K. Katayama, K. Yamashita, A. Nagai: An
electrostatic field on a bioceramic growth surface suppressed leiomyosarcoma cell
proliferation but accelerated differentiation. Int. J. Metal. Mater. Eng., 2, (2016) 127

K. Ueda, R. Hashimoto, T. Wada, H. Kato, T. Narushima: Formation of Ni-deallyed porous
layer on NiTi by immersion in metallic melts. Journal of the Japan Society of Powder and
Powder Metallurgy 63 (2016) 766—770.
PF. Santos, M. Niinomi, H. Liu, M. Nakai, K. Cho, A. Trenggono, S. Champagne, H.
Hermawan, T. Narushima: Improvement of microstructure, mechanical and corrosion
properties of biomedical Ti-Mn alloys by Mo addition. Mater. Design. 110 (2016) 414—424.
T. Ueda, S. Sado, K. Ueda, T. Narushima: Formation of TiO2 layers on Ti-Au alloy using
two-step thermal oxidation and their visible-light photocatalytic activity. Mater. Lett. 185
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S. Lee, H. Uehara, A.L.B. Macon, H. Maeda, A. Obata, K. Ueda, T. Narushima, T. Kasuga:
Preparation of antibacterial ZnO-CaO-P205-Nb205 invert glasses. Mater. Trans. 57 (2016)
2072-2076.

N. Iguchi, Y. Takeda, N. Sato, K. Ukichi, A. Katakura, K. Ueda, T. Narushima, S. Higuchi, K.
Ogasawara: The antihistamine olopatadine regulates T cell activation in palladium allergy.
International Immunopharmacology 35 (2016) 70-76.

"T. Shinno, T. Ishimoto, M. Saito, R. Uemura, M. Arino, K. Marumo, T. Nakano, M. Hayashi:

Comprehensive analyses of how tubule occulusion and advanced glycation end-products
diminish strength of aged dentin. Scientific Reports (2016) srep19849."

A. Matsugaki, T. Nakano; Control of cellular arrangement by surface topography induced by
plastic deformation..Crystals, 6 (2016) 73

K. Hagihara, T. Nakano, K. Sasaki: Anomalous strengthening behavior of Co-Cr-Mo alloy
single crystal for biomedical applications. Scripta Materialia 123 (2016) 149-153.

K. Hagihara, T. Nakano, H. Maki, Y. Umakoshi, M. Niinomi: Isotropic plasticity of B-type
Ti-29Nb-13Ta-4.6Zr alloy single crystals for the development ofsingle crystalline B-Ti
implants. Scientific Reports 6 (2016) srep29779.
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high-entropy alloys for metallic biomaterials. Scripta Materialia, 129C (2017) 65-68.

J. Wang, T. Ishimoto, T. Nakano: Unloading-induced degradation of the anisotropic
arrangement of collagen/apatite in rat femurs. Carcified Tissue International (CTIN) (2017)
87-94.

A. Sekita, A. Matsugaki, T. Nakano: Disruption of collagen/apatite alignment impairs bone
mechanical function in osteoblastic metastasis induced by prostate cancer. Bone, 97 (2017)
83-93.
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Advanced researches of additive manufacturing for medicine in Japan, HEEAfFi#EH, T
Hanawa, 10th World Biomaterials Congress (WBC2016), Montreal, Canada, May 2016,
Hh.

Development of new alloys, manufacturing process and surface modification techniques for
dental use, MEEAFF#EE, T. Hanawa, Special Symposium of KNU-IBRD “A recent trend in
dental metallic materials and technology”, Daegu, Korea, Jun. 2016, [E4}.

Mesenchymal stem cell differentiation on nano pattern fabricated by femtosecond laser,
International Conference on Small Science 2016 (ICSS 2016), HEA#EfF:%E, T. Hanawa,
Praha, Czech, Jun. 2016, [E4}.

Morphological modification versus chemical modification in metallic implants, [ SEfATFa#{HE,
T. Hanawa, The 9th Pacific Rim International Conference on Advanced Materials and
Processing (PRICM9), Kyoto, Japan, Aug. 2016, [E .

Variety of differentiation of hMSC on nano pattern fabricated by femto second laser, HHHA
ffafii, T. Hanawa, 2nd Bone and Biomaterials Workshop, Inari, Finnland, Aug. 2016, [E4}.
Research and development of metallic biomaterials meeting clinical demand, HFAZ:FHEIH,
T. Hanawa, 9th Latin American Congress on Artificial Organs and Biomaterials (COLAOB
2016), Iguaz, Brazil, Aug. 2016, [E4}

Biofunctionalization of metals meeting clinical demand, M 5H 4 #F i#, T. Hanawa,
Biomaterials International 2016, Kenting, Taiwan, Oct. 2016, [E4}.

Surface modification of biomedical metallic materials, HEEfA%F#, Y. Tsutsumi, The 1st

International Symposium on Creation of Life Innovation Materials for Interdisciplinary and
International Researcher Development GLIM-1), Osaka, Japan, Oct. 2016, [EA.

Surface treatment and modification of metals to add biofunctions, HUEHA{Fé#, T. Hanawa,
International Dental Materials Congress 2016 (IDMC2016), Legian, Bali, Indonesia, Nov.
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Apatite orientation and material property of bone are enhanced by artificially elevated load,

M8, T. Ishimoto, J. Wang, K. Kadota, T.'W. Kim, T. Nakano, International Conference on

Processing & Manufacturing of Advanced Materials (THERMEC 2016), Graz, Austria, May.

2016, [E4t.

BB 2 & AT B HERAE, PEARAEER, 8 i, 55 36 B AFEERITS, S,

2016 46 A, [EN.

B ORI E AW 2VETRE - B C B 2 2 5%, NEE, AN, FEFEE, BB EH, 5

36 [a] H AV TR EH EJ%K, ik, 2016 45 6 H, [FEA.

Development of Biomimetic anisotropic metals by additive manufacturing, HEEfAFF#EEH, T.

Nakano, % 5 [f1] AMED-CNPq Project seminar & meeting, Sapporo, 2016 4 9 H, [EWN.

RSB EIO R R )58 & 2 OIS, DBEFEARER, DI EH, AR FT~T U TV
PR HEGER 2, G, 2016 49 A, [FEM.

GRA 7T MRANICE b2 ) BEMMEIR T ZE), QI AaAsES, HPER, DI E,

H AR JE A2 2016 KGR 159 BDFEHANZ, B, 2016 42 9 7, [EN.

FHEERMICLD A= NVA VAT, DEEBAEE, DB W, 5§ 31 BIHAREEIARY

BT, RN, 2016 4F 10 A, [EN.

(3) TEERE DR « Hfrdahittz ) (x4 20 A

L

(4) Frafii

L



