EFHEIS S SEEE  Resources Strategies

KHT

ISR MRS EF  Design of Environment-Friendly Materials

RIEvEMICHERMI MR TT 0%

iR LER 25

Design of materials harmonizing with environment and life Professor

Masanobu Kamitakahara
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Currently, people use many materials for daily life. From the viewpoint of environmental science, materials design is required to build a sustainable

society. In this laboratory, based on the fundamental science of the relationship between materials and the phenomena of nature and life, the design of

materials that produce harmony with the environment and life is studied from the viewpoint of environmental science. We are developing biomaterials to

repair our bodies and are studying materials for bioreactors and materials to clean the environment.
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Preparation of bone-repairing material
for bone regeneration

We are preparing bone-repairing material that metabolically incorporates
and promotes bone regeneration. Developing injectable artificial bones
that promote bone regeneration is desired. We have prepared spherical
porous calcium phosphate granules that are incorporated into bone
metabolism. By incorporating these granules into calcium phosphate
cement, we are developing a novel porous calcium phosphate cement
with both macro and micro pores that contribute to bone regeneration.
By devising the type of granules and the reactions that contribute to
hardening, we succeeded in creating cement with octacalcium phosphate
(OCP) as the main crystalline phase with high bone regeneration
capacity. Nevertheless, there is a risk of infection during bone repair. To
prevent infections, we are preparing bone repair material with
antimicrobial properties. Silver ion-loaded OCP spherical porous
granules are prepared, and the influence of the loading method on silver
ions’ release behavior is examined.

Study of immobilization method of
microorganisms for bioreactor construction

Attention is being paid to metal recovery and environmental purification
by bioreactors using microorganisms. To construct a bioreactor,
technology to stably immobilize microorganisms is required. As one
approach, we are working on the development of carrier materials that
can control the attachment and detachment of microorganisms. We are
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Fig. 1 X-ray CT image of the calcium phosphate cement
composed of spherical porous calcium phosphate granules.

Fig. 2 Octacalcium phosphate granules loaded
with silver ions.
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Fig. 3 Microorganisms attached on electrode
by electrophoretic deposition.

also studying the immobilization of microorganisms on electrodes using
electrophoretic deposition. We have shown that microorganisms can be
immobilized on electrodes.

Synthesis of iron compounds using
microorganisms and their application
to environmental remediation

Iron-oxidizing bacteria that can oxidize Fe?" to Fe’" can be used to
synthesize iron compounds from solutions containing iron ions. Iron
compounds can remove toxic ions such as selenate ions. By studying the
conditions for synthesizing iron compounds, we are working to develop
materials that efficiently remove toxic ions.

Awards

* Upasana Jhariya (D2): Best Poster Award, International Conference
on New Horizons in Biotechnology (NHBT-2023), Award of Excellence
and Dean's Award of Graduate School of Environmental Studies (DOWA
Award), Sth Academic Forum on Environmental Studies

*Keita Suzuki (MI): Young Researcher Poster Presentation Award,
2023 IEEJ Basic, Materials and Common Division Meeting

*Hayate Hiyama (B4): Best Poster Presentation Award, Young
Scientists' Meeting, The Mining and Materials Processing Institute of
Japan - Tohoku Branch, 2023

*Hiromu Kato (Graduate), Hideaki Matsubara, Sota Terasaka,
Masayuki Takada, Masanobu Kamitakahara: JSPM Distinguished
Paper Award (JSPM Awards 2022), Japan Society of Powder and Powder
Metallurgy

Activities in academic societies

M. Kamitakahara: Committee Member of the Japanese Society for
Biomaterials, Committee Member of Division of Ceramics in Medicine,
Biology and Biomimetics of the Ceramic Society of Japan, The Society of

Inorganic Materials, Japan, etc.
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Fig. 4 Precipitation of iron compound
by iron oxidizing bacteria.
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