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Can we stimulate deep regions of the brain using magnetic fields?

*BEFIERT CRAEUKREE)
°Masaki Sekino (The University of Tokyo)
E-mail: sekino@g.ecc.u-tokyo.ac.jp

Abstract:

Transcranial magnetic stimulation (TMS) has been used for a variety of applications such as neuroscience,
diagnosis of neurological diseases, and treatment of mental illness. TMS has advantages is non-invasiveness and
high focality of stimulation. One of the limitations is, however, difficulty in stimulating deep regions of the brain.
This talk begins with fundamental physical principles of electric and magnetic stimulations. Characteristics of
electromagnetics fields generated in a spherical head model are discussed for comparing several modalities of
electromagnetic stimulations. Then we introduce recent studies toward deep magnetic stimulations based on
genetically engineered neurons.

Keywords: magnetic stimulation electric stimulation magnetogenetics
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Separation of micro-plastics by electro-magnetic force

CEPATIE AT (R LR
°Naoki Nomura (Fukui University of Technology)
E-mail: n-nomura@fukui-ut.ac.jp

Abstract:

In recent years, there has been growing concern about the harmful effects of micro-plastic pollution in the oceans
on ecology and humans. In particular, East Asia, including Japan, is a region with high levels of pollution, making
this problem an important environmental issue for Japan in the world. Therefore, in this study, the method of
removing micro-plastics from sea water using electro-magnetic force has been developed. The Lorentz force was
generated in simulated sea water and its reaction force was applied to the micro-plastic to control their motion.
First, the principle of this separation method has already been confirmed by basic experiments. Second, the
parameters such as magnetic field and current density required to separate micro-plastics from seawater were
investigated by simulation.
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High Dispersion of Fillers and Control of Macrostructure in Polymer Matrix

JRF5 K

°Shuta Hara (Kanagawa university)
E-mail: ft102160vg@kanagawa-u.ac.jp

Abstract:

In hybrid polymers, it is necessary to increase the concentration of the inorganic component to make maximum
use of their properties of them. However, the excessive addition of inorganic components significantly reduces the
functions of the polymer, such as flexibility, processability, and shape memory characteristics. On the other hand,
living organisms provide hybrid materials, which form a hierarchical structure of inorganic and organic components,
superior to those above artificial hybrid materials. This research aims to develop a new hierarchical hybrid polymer
composed of inorganic nanoparticles arranged in a micro-unit structure in a polymer matrix (Fig. 1). Specifically, a
hybrid polymer in which an inorganic component is nano-dispersed is prepared and melt-molded. Then, a hybrid
material with a hierarchical structure is created by transferring the structure using a photomask. Previous studies
have shown that materials with hierarchical structures improve not only mechanical properties but also magnetic
properties. In this presentation, 1) the mechanical properties of titania nanohybrid polymer with a hierarchical
structure, 2) the magnetic properties of iron chloride structured by controlled phase separation of iron tetrachloride,
and 3) the hierarchical structuring of nano-dispersed iron oxide nanoparticles in elastomers were reported.

Keywords: hybrid materials, nanoparticle, photolithography, nanocomposites
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Developments of Magnetic Soft Composites with Variable Elasticity
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°Tetsu Mitsumata (Graduate School of Engineering, Niigata University)
E-mail: tetsu@eng.niigata-u.ac.jp

The viscoelastic property for magnetic soft materials dramatically changes in response to magnetic fields and
they have attracted considerable attention since the past few decades. Magnetic soft materials consist of polymeric
soft matrix and magnetic particles. Under magnetic fields, magnetic particles align in the magnetic field and make
a chain structure, resulting in high elastic modulus. We have investigated so far the mechanism of the viscoelastic
change for cross-linked polymers and developed polyurethane-based elastomers demonstrating drastic and
reversible changes in dynamic modulus by weak magnetic fields. In this review, our past studies and the recent
development of magnetic soft materials are reported from fundamentals and applications.

Keywords: magnetic soft material, magnetic elastomer, magnetorheology
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Development of magnetic circularly polarized luminescence (MCPL) systems
induced by an external magnetic field
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°Yoshitane Imai (Kindai University)
E-mail: y-imai@apch.kindai.ac.jp

Abstract:

The potential application of luminescent techniques to various systems, such as electroluminescence (EL) devices
and optoelectronic devices, has attracted considerable attention. Analogous to the chirality associated with
molecules, there exists chirality of light, which is referred to as circularly polarized luminescence (CPL). In general,
CPL is emitted from an optically active luminescent material. That is, chiral structure is usually essential for
luminescent materials with CPL property. In contrast, it is difficult to introduce a chiral structure into luminophores.
In this topic, magnetic circularly polarized luminescence (MCPL) systems are reported as one of non-classical CPL
(NC-CPL) systems without chiral structure. By applying an external magnetic field, an optically inactive
luminescent material is able to emit MCPL. This MCPL system is beneficial in developing versatile CPL systems
from various achiral or racemic luminophores, covering a wide range of UV—VIS—NIR region in the future.

Keywords: magnetic circularly polarized Iuminescence (MCPL), magnetic circularly polarized
electroluminescence (MCPEL), magnetic circularly polarized organic light-emitting diode (MCP-OLED)
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Cancer Hyperthermia Using Functional Magnetic Nanoparticles
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Abstract:

Magnetic nanoparticles (10-20 nm) including magnetite (Fe3O4) generate heat under an alternating magnetic field
(AMF, 100-200 kHz), and cancer hyperthermia utilizing heat generated by nanoparticles is an effective local tumor
destruction method. We have developed a various type of functional magnetic nanoparticles, such as magnetite
cationic liposomes, melanoma-targeted magnetite nanoparticles and mitochondria-targeted magnetite nanoparticles,
by using techniques for drug delivery system (DDS). Magnetic hyperthermia has the potential to achieve tumor-
targeted heating without serious side effects if magnetite nanoparticles can be specifically delivered to the tumor
tissue. The technique consists of targeting magnetic nanoparticles to the tumor tissue by DDS and then applying an
external AMF to induce heat generation by the magnetic nanoparticles. Recent years have seen the remarkable
advances in magnetic hyperthermia; both functional magnetic nanoparticles and AMF generators have been
developed. Currently, some researchers have begun clinical trials, suggesting that time has come for clinical
applications.

Keywords: magnetic nanoparticles, magnetite, alternating magnetic field, cancer therapy, hyperthermia
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Abstract:

Energy storage is one of the most important issues for using renewable energy resources. Although liquid
hydrogen is expected as a main energy storage carrier, at the present, a gas compression cycle cooling technique
for liquefaction of hydrogen requires high operation costs. Magnetic refrigeration using magnetocaloric effects is
known as an alternative refrigeration technique. In this talk, we introduce the outline of magnetic refrigeration
using magnetocaloric effects caused by magnetic entropy changes with changing a magnetic field. Next, the
features of magnetocaloric effects in paramagnets are discussed as refrigerants for adiabatic demagnetization
refrigerator working at very low temperatures. Then we note the characteristics of magnetocaloric effects in
ferromagnets as refrigerants for air conditioner operating at room temperatures. Finally, the potential of
magnetocaloric effects indued by order-order transitions in various magnetic materials is considered as
prospective refrigerants for hydrogen liquefiers working in the intermediate temperature range.

Keywords: magnetic refrigeration, magnetocaloric effect, metamagnetic transition, liquefaction of hydrogen
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