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Magneto-mechatronics for biomedical applications

Traditional robots rely on the stiffness of a mechanical arm
to precisely control motion and to apply forces at their tips.

As medical robots become smaller and venture deeper into the
human body along its natural passageways, it becomes imprac-
tical to provide a stiff mechanical coupling to the outside world.
This has led to the exploration of concepts for the wireless
generation of forces to either augment or replace mechanically
transmitted forces.

A magnetically actuated multi-scale robot is one of the re-
markable methods used for minimally invasive treatment in
medicine. In particular, I have been focusing on the magnetic
robot mechanism and precision control for the development of
a novel bio-robot system in medicine. To enhance the scientific
quality, an analysis of the robotic mechanism was conducted by
physical system modeling and magnetic and structural simu-
lation. Through these studies, [ opened up a new research field
magneto-mechatronics. Magneto-mechatronics, which com-
bines magnetic, mechanical, biomedical, and electrical engineer-
ing, is an interdisciplinary approach.

In addition, I am studying new strategies for a functional
blood pump based on wireless control. This study focuses on the
preliminary application of the new driving methods rather than
on hemolysis or thrombosis examinations, which are critical
studies for testing the fundamental functions of an artificial
heart. The focus of the present study was simply to investigate
the functional feasibility of the power transmission without

(?E N meaEsaImEiReS B

cables as a VAD.

Apart from robot and pump systems, [ am studying and try-
ing to develop various magnetic medical applications, as shown
in Fig. 1, such as power harvesting for energy system, magnetic
therapy, and nano-biomedicine based on magnetic phenomena.

Medical robot
system

Pump system A\
Blood pump Magnetic
&

: x Therapy
Microfluid control Magnetic
phenomena

/'\- in biomedicineg
a nostruc'&ure d
Biomagnetics Magnetic

Materials

& Magnetic \ & Magnetic

Biosensors nanoparticles:

Energy system JARIomedi
&

Transducer

Fig. 1 Research fields based on magnetic phenomena
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