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The cartoon book called "Nano Squad: The Smart Polymer Rangers"
is published by MANA and has become a great hit with children.
Dr. Mitsuhiro Ebara's dream is filled in this book. "Smart polymer

rangers" are medicines of the future which are made from the new

material "smart polymers." The "Nano Squad" consists of five kinds
of smart polymers. Squad members enter the bloodstream and while
changing their own shapes and properties, they work together to
search out and brilliantly eradicate viruses.

Dr. Ebara explains his thoughts of this research as follows: "Many
of today's medical technologies cannot be used without the proper
infrastructure. For this reason, we can't do anything in the developing
countries, or even in Japan if a major earthquake strikes. | want

to create medical materials that can be used even under those
circumstances."
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For example, simply rubbing your fingers generates heat that
can provide the energy source necessary for smart polymers to be

in treating cancer, simultaneously releases heat and medical drugs
in response to an external magnetic field in order to attack cancers.
Dr. Ebara's research on this "Anti-cancer nanofiber mesh" has won
_ Leader's Voice
(Nano-Life Field) at the 13th International Nanotechnology Exhibition L . 1 A
| A\ Coexistence /fusion
One other important message is also included in the cartoon book:
"Manufacturing is the product of even small ideas that anybody ™ 'L
can have. This can cure diseases. | want to communicate the fact 3
W

high marks and was recognized by the award of the Project Prize

A\
A .1: of different viewpoints and
/ efforts gives birth to new synergistic effects

F- Makoto Kobayashi

ol —

that materials, and particularly nanosized materials, have enormous
power."

Mitsuhiro Ebara T T —
MANA Scientist, Smart Biomaterials Group,
Biomaterials Unit, MANA Nano-Life Field

Ph.D. in Chemical Engineering. His specialties are

smart materials, biomaterials, and medical devices.
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Asking the Researcher /

(Fig.1) Intercalation reaction and
exfoliation of a single layer of titanium oxide.
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synthesis methods."

Dr. Sasaki joined the National Institute for Research in Inorganic
Materials (NIRIM), which is one of the predecessors of NIMS,
in 1980 and began research on the topic of layered titanium
oxides. Layered titanium oxides are compounds that have a

were able to demonstrate that delaminated single sheets were
dispersed in the suspension (Fig.2)."

The paper announcing this achievement was published in
1996. Since the resulting materials were molecularly thin and
2-dimensional in shape, they were named "nanosheets," in

structure in which layers with a thickness of 1 nm are formed distinction from nanotubes and nanoparticles.
by a network of titanium and oxygen atoms that strongly bonded
in the lateral direction, and these layers are stacked. Because
a binding force between the layers are comparatively weak,
an intercalation reaction occurs. This is a reaction in which
. . . . X-ray diffraction data
guest molecules or ions enter into the interlayer galleries. In Dr. ) .
demonstrating exfoliation -
Sasaki's original research, he made an exhaustive investigation to single layers, showing a Mn02°'4'
of how the structure and physical properties of layered titanium distinctive continuous pattern.
oxides change as a result of the intercalation reaction.
"Synthesis of ceramic materials is often performed at a high
temperature around 1000°C, but the intercalation reaction
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(Fig.2)
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In the nanosheet synthesis method developed by Dr. Sasaki
and his colleagues, basically, swelling is induced by intercalating
certain guest species and solvent molecules (Fig.1). As this

materials, and 20 to 30 types of nanosheets were created,
including manganese, tantalum, and niobium oxides. In that
process, graphene appeared on the stage in 2004, and the

@Interviewer : Akio Etori, Science Journalist
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