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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
with high 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 (Fig.1). Aiming to develop a bioresorbable cement, we prepared
calcium phosphate cements mixed with a water-soluble bioresorbable
polymer and clarified the effect of the bioresorbable polymer on the
properties of the cements.

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 of microorganisms (Fig.2). We are also
studying the immobilization of microorganisms on electrodes using
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- Upasana Jhariya (D3) : The 2025 Fall Meeting of the
European Materials Research Society (E-MRS), 2nd
Prize in PhD Thesis Competition

- Indra Jaya Budiarso (D1) : WET2025, WET Excellent
Presentation Award
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electrophoretic deposition. We have shown that microorganisms can be
immobilized on electrodes. In addition, we succeeded in developing a
method to uniformly support live microorganisms inside a carrier at a
relatively high density using calcium phosphate-based cements.

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. In order
toremove selenate from water, jarosite synthesized using microorganisms
was examined as a removal material. By controlling the pH of the culture
medium, we succeeded in producing jarosite that exhibits selenium
removal capacity equivalent to that of schwertmannite, which has been
reported to have a high ability to remove selenate ions. We showed that
jarosite synthesized using iron-oxidizing bacteria can be a stable and
efficient material for removing selenate ions from wastewater.

Events

* Associate Professor Silvia Spriano from Politecnico di Torino visited,
and a colloquium was held (Fig.3).

* Professor Koji Ioku from Keio University was invited, and a colloquium
was held (Fig.4).

Awards

* Upasana Jhariya (D3) : The 2025 Fall Meeting of the European Materials
Research Society (E-MRS), 2nd Prize in PhD Thesis Competition
* Indra Jaya Budiarso (D1) : WET2025, WET Excellent Presentation Award

Activities in academic societies

* M. Kamitakahara: Committee Member of Division of Ceramics in
Medicine, Biology, and Biomimetics of the Ceramic Society of Japan,
Committee Member of the Japanese Society for Biomaterials,
Committee Member of The Society of Inorganic Materials, Japan,
Committee Member of Japanese Association of Inorganic Phosphorus
Chemistry, etc.

Fig. 1 SEM images of fracture surfaces of calcium phosphate
cements containing OCP.

Fig. 2 Control of microorganism adhesion on titania film by UV pre-irradiation.

Fig. 3 Lecture by Prof. Silvia Spriano

Fig. 4 Lecture by Prof. Koji Ioku
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