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Nano-Medicine merger education unit

Hidetoshi Kotera
Professor
Department of micro-engineering

In recent years, much attention has been focused on
nanotechnology and biotechnology. New materials and micro
devices are being developed in the field of nanotechnology, and a
new industrial field is emerging. In the field of medical science,
nano-technology is used for measuring, simulating, visualizing
and targeting diseases. In order to apply nanotechnology to
medical science, collaboration between engineers and medical
doctors is a key issue. This research field is called ‘Nano-
Medicine!, and there is a need to nurture talented experts who
will become research leaders in Nano-Medicine technology, and
who will develop materials and devices for translational research
/ critical path research and create the next generation industry.

In order to nurture graduate students, researchers, engineers
and medical experts to be talented experts in the field of Nano-
Medicine, a new education system called the Nano-Medicine
Merger Education Unit supported by JSPS was established in
Kyoto University in October 2005. This unit is composed of four
courses: Bionanomaterial course, Nano-device course, Imaging
and Targeting course and Biosimulation (Medical System Biology)
course. In each course, lectures, practice and training programs
for problem-solving skill are provided. In the training program, a
team is composed of students, experts in engineering,
instructors, and clients who provide some unresolved tasks of
the cutting-edge fields in life science. The teams are expected to
challenge these issues and offer clues as to how to solve them.

We hope that those who study the new technology in the
Nano-Medicine Merger Education Unit can lead the way in
creating new medical treatments and new medical industries in
the future. The content of the four courses are as follows:

1) Bionanomaterial course

A bionanomaterial is a fine synthetic, natural or the chimera
substance, other than a drug, which can be used to replace any
tissue, organ or function of the body. The main purpose of this
course is to develop human resources who specialize in
translating ideas into action through research and planning in
the bionanomaterial field. The course is intended to provide
participants with a basic overview of molecular biological
techniques and synthetic nanomaterials for biomedical
applications through participation in basic classes for
biotechnology and synthetic nanomaterials, and "hands-on"
experience. After completing the primary classes, participants
will be prompted to join the advanced classes, where
participants are taught more sophisticated problem-solving skills
in team training programs. The participants are expected to
work as specialists in the nanomedical engineering field.

2) Nano-device course

In the field of NEMS, MEMS and micro TAS, functional micro
electromechanical systems play a very important role in
research regarding the mechanism of nano molecules and nano
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particles. Through the use of these nano devices, even very
minute amounts of materials can be detected. As an application
of nano devices, blood test devices, environment test devices and
bio-nano research devices are being researched and developed.
The aim of this course is to train students to gain capability in
understanding, expanding, and applying the NEMS (Nano
Electromechanical Systems), MEMS (Micro ElectroMechanical
Systems) and mico TAS (Total Analysis Systems) for developing
nano-medicine. The basic technology being developed are
NEMS/MEMS and Micro TAS devices, such as thin film
technology, photolithography and etching equipment. Practical
sessions on micro fabrication process and designing of micro
systems are included in the course.

3)Imaging and targeting course

‘Imaging’ technology is used to visualize abnormal biological
processes such as diseases. ‘Targeting’ technology provides a
pinpoint approach by delivering physical energy or a chemical
agent to the area of interest. These complementary technologies
promise a significant breakthrough in early detection of diseases

(cancer, cardiovascular diseases, Alzheimer's disease) ,
validation or prediction of treatment effects, and application to
regenerative medicine and gene therapy. The aim of this course
is to offer an opportunity to learn the latest technologies for

‘Imaging and Targeting’ of disease-specific biological events in
animals or human beings. The teaching staffs with backgrounds
in engineering and/or medicine cooperate to provide key
knowledge and practical training for this rapidly progressing
interdisciplinary field. Trained personnel will contribute actively
to the progress of life-science research, elucidation of disease
etiology and drug discovery.

4) Biosimulation (medical system biology) course

The biosimulator reconstructs the dynamic functions of cells,
tissues and organs using a computer. Based on the cell
simulator, we can examine heart pumping activity as well as
electrical activity, i.e. the electrocardiogram. The aim of this
course is to train students to gain capabhility of understanding,
expanding, and applying the biosimulator for developing nano-
medicine. The biosimulator will create a common language and
database for dynamic biological functions using mathematics and
informatics, and promote mutual understanding hetween
biomedical and engineering researchers.
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Three Days of Friendship which will Last Forever

QURESHI, Ali Gul
International Doctoral Course
Department of Urban Management

“Will you go on a trip to be organized by the
Engineering Faculty?”, I was asked by Ohashi-san on my
arrival. Without wasting a moment I replied “yes!”,
however, I never imagined that the coming trip would be
such a wonderful and unforgettable endeavor. I was so
excited about the trip that on the fairly chilling morning
of the 28% of November, I reached Kyoto station half an
hour earlier than scheduled. Nevertheless, I was not the
first one there - many participants were already waiting
and others soon arrived. Everyone was anxiously waiting
to experience the Shinkansen as a gorgeous Nozomi
arrived at the platform to take us on a magnificent trip to
Shikoku, Kurashiki and Okayama Area.

The trip was nicely planned and included almost every
feature that a newcomer to Japan might love to see and
enjoy: from the wvery traditional Japanese temple
Kompirasan to the exotic toilet seat made of 24 carat gold,
from making of soft and tender Japanese udon noodles to
hard and strong steel, from a man made gold tower to
serene natural views of Ritsurin-koen Park, from historical
quarters of Kurashiki Bikan and Okayama Castle to the
symbol of modern Japan, the glorious Seto Ohashi Bridge.

Everyone enjoved and appreciated comfortable
accommodations including Japanese traditional Onsen and
delicious Japanese cuisine for dinner and breakfast. The
most exciting part of the trip was our last night at
Shurokuen Hotel facing the breathtaking view of Seto
Ohashi Bridge and a small beach. We had a party that
night and the games we played during the party and later
on the beach were perhaps the most active moments in
the trip, with the udon making party held the previous
day coming a close second.

On behalf of all the participating students, I would like
to sincerely thank the organizers, teachers and staff for
arranging such a fabulous trip and giving us a chance to
enjoy the beauty of Japan and learn about its culture. I
would like to take this opportunity to present a suggestion
which T received from most of the participants before
writing this article, that if an English speaking guide
would have been arranged, perhaps everyone would have
learnt a little more about the sites that we visited.

Our trip ended when m
we returned back to Kyoto, =
again aboard the comfortable
Shinkansen. Everyone was
sad to see the trip end,
but we were warm with
the friendship that we
all shared, and which
will be never ending.
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