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Welcome to the 9th EPM conference

Electromagnetic Processing of Materials (EPM) has been widely applied for improving
properties of materials and it is also expected to be extended to various materials
processes due to unique advantages of electromagnetic interactions. The research field of
EPM covers liquid metal processing, casting and solidification of metallic alloys, induction
heating, fabrication of inorganic / organic crystals, plasma processing, recycling and
separation. This conference is traditionally open for any kind of materials processing
involving electric and / or magnetic fields. It brings together leading academics,
researchers and engineers from industry, and commercial software developers. Any
suggestions on the topics and the session are appreciated for fruitful meeting.

The series of EPM conferences was initiated in 1994 by Prof S. Asai (Japan) and Prof M.
Garnier (France). It takes place every three years alternating between Europa and Asia
(Nagoya 1994, Paris 1997, Nagoya 2000, Lyon 2003, Sendai 2006, Dresden 2009, Bejjing
20712, Cannes 2015).

The venue of the 9th EFPM conference is Awaji Yumebutai international conference center
(Awaji Island, Hyogo, Japan). Awaji Island is the largest island in the Seto Inland Sea, being
connected to Kobe by the longest suspension bridge in the world (Akashi Kaikyo Bridge)
and is also connected to Tokushima by another long bridge (Naruto Bridge). The
conference venue is surrounded by a rich natural environment and has easy access from
Kansai international airport, Shin-Kobe station (super-express trains), downtown of Kobe
(20km), Osaka (40km) and Kyoto (70km).

We are looking forward to welcome you in Awaji Island, Hyogo, Japan.

The EPM2018 Organizing Committee

The 9th International S'y_m_ppgi?m on Electromagnetic Processing of Materials

Home
=

Organizing Committee

Y ,[/ EPM213

Cooperating Organization

Awaji Island, Hyogo, Japan

Schedule at a glance \\ Date | October 14(Sun.) - 18 (Thu.), 2018 =

/ Venve | Awaiji Yumebutai International Conference Center, Hyogo, Japan

Scientific Program
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Novel Microparticle Analysis Method by Magnetophoresis

TEFEN, RIEE MRt T TR)
°Makoto Kawano, Sayaka Mori (KawanoLab,inc.)
E-mail: kawano@kawanoparticle.com

Abstract:

In recent years, various particulate materials have been used in various fields, and its high precision has
remarkable. However, particle size measurement is mainstream in the particle evaluation technology, and
direct observation by image analysis by various microscopic images, indirect measurement by dynamic light
scattering or laser diffraction method, etc. is used It is the present situation. The microscope observation is
inefficient in evaluating many particles and there is a problem such as dynamic light scattering and the like
can calculate only a distribution according to the analytical formula.

On the other hand, Giddings et al. proposed a method of separating particles by giving an external field in
the fluid, and from the volume magnetic susceptibility measurement of single particles using magnetophoretic
method, we measured the solvent adsorption amount of particles and the surface modification amount have
been developed.

Magnetic susceptibility is mainly used for evaluating the physical properties of inorganic compounds, but
our company has focused attention as an analytical index of particles. The magnetic susceptibility is a fixed
physical quantity for each substance, and even a mixture such as a particle shows a value proportional to the
constituent elements and types. Therefore, the magnetic susceptibility of the particle contains the composition
information of the whole particle. Recently, it is adapting to the living cells on our analysis. In this
presentation, we introduce the possibilities widely from analysis of general industrial materials to cells.

Keywords: high magnetic field, magnetic susceptibility, particle analysis
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Thermo-responsive magnetic composite particles
designed for isolation and purification of circulating tumor cells

T EERE (4R TR
°Teruaki Fuchigami (Nagoya Institute of Technology)
E-mail: fuchigami.teruaki@nitech.ac.jp

Abstract:

Analysis of circulating tumor cells (CTCs) is useful in consequently treatment monitoring and metastasis.
Magnetic separation has already been commercialized for a cell isolation, however, non-uniformities in cell capture
and cell loss during rinsing process often become problems for CTCs isolation because of extremely low abundance
of CTCs. Additionally, magnetic nanoparticles remaining on CTCs can affect cell analysis, therefore both high-
efficiency CTC enrichment and purification is still challenging. Thermo-responsive magnetic particles composed
of iron oxide particles, streptavidin and thermos-responsive polymer were fabricated for purification of CTCs.
Controlling an amount of streptavidin on a surface of the conjugates, capture efficiency of CTCs increased from 25
to 60%. Observing the lung cancer cells motion under microscope, the thermo-responsive conjugates captured and
released cancer cells by changing temperature from 37°C to lower temperatures. According to these results, the
thermos-responsive conjugates has an advantageous for the high-efficiency enrichment and the purification.

Keywords: magnetic cell isolation, cell purification, thermos-responsive polymer, circulating tumor cells
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Fig. 1. (a, b) TEM images of the iron oxide nanoparticle-assembly

fabricated by mixing 0.1 mg/ml of iron oxide nanoparticle-  Fig. 2. Fluorescent intensity of the iron
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Volume Reduction of Contaminated Soil by Magnetic Separation
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Shigehiro Nishijima (Fukui University of Technology)
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Abstract:

It is currently a serious problem that a large amount of contaminated soil with the radioactive substances was
discharged. We have proposed a new method to reduce the volume of the contaminated soil by the magnetic
separation. In this study, the possibility of volume reduction of Cs contaminated soil was investigated by using high
gradient magnetic separation (HGMS). It was found that 2:1 type clay mineral that strongly adsorbs Cs shows para-
magnetism whereas 1:1 clay and silt that release Cs easily show diamagnetism. This suggests the applicability of
HGMS for reducing volume of contaminated soil.

Keywords : Magnetic separation, Cesium contaminated soil, Volume reduction, 2:1 type clay,
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