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The Center for Material Design Science is an education and research unit targeting the creation of new functional materials and the
development of fundamental technology for the good of human society through basic research on science and engineering. Research on
materials has long been an important fundamental field of science and engineering. However, in academic environments, it has often been
independently approached from the physics and from the chemistry point of view. In physics, research has mainly focused on the properties
and structural analysis of materials. On the other hand, synthesis of new materials has mainly been the scope of chemistry. We believe that
for a graduate school active in research on materials, it is important to synthesize, to control the properties, and to analyze materials with the
ultimate goal of creating new functional materials and new functions. In addition, we believe that the most important task is to promote
talented persons showing creativity in this area of research. In order to achieve this purpose. an academic environment, in which the barriers
between science and engineering, as well as between physics and chemistry are eliminated, should be built based on the holistic concept of
material design. Thus, we have created the education and research unit referred to as “The Center for Material Design Science” .
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Optical Interconnection technology enabling high-performance computers
with low power-consumption is the principal research topic. Our research
aims are to realize high-speed and high-density polymer optical waveguides
by designing the waveguide structure and by experimental fabrication and
characterization of waveguides. We are also pursuing research topics
introducing the new waveguides into high-performance computing systems.
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ishigure@appi.keio.ac.jp http://www.ishigure.appi.keio.ac.jp
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We prepare nanometer-sized luminescent materials with zero- and two-dimensional morphologies
through unique liquid-phase synthesis methods. We focus on perovskite quantum dots for application to
wide color gamut displays, nanosheets with a function of conversion of near ultraviolet to red and near
infrared for application to solar cells, carbon dots with low toxicity and environmental friendly, silver
ion-exchanged zeolite nanoparticles with visible emission under excitation of near ultraviolet and so on.

isobe@applc.keio.ac.jp hitp://www.applc.keio.ac.jp/“isobe/
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We focus on designing new types of photo-functional materials including
reversible phototunable magnetic materials, e.g., application of a new concept of
composite materials comprising magnet and photoresponsive organic molecules.
Furthermore, we are developing on boron-doped diamond (BDD) materials as
functional electrodes for improving environment and biomedical application.
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einaga@chem.keio.ac.jp http://www.chem.keio.ac.jp/~einaga-lab/
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We mainly focus on development and application of nanometer-sized inorganic
phosphors, which have attracted much attention in various fields due to their high
transparency, excellent stability, and quantum effects. Our research includes
synthesis of fluorescent nanomaterials and fabrication of fluorescent composite films
through wet processes, aiming application to wavelength converters for opt-electronic
devices such as white LEDs, wide color gamut displays, and photovoltaic modules.

iso@applc.keio.ac.jp http://www.applc.keio.ac.jp/~isobe/
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This laboratory focuses on creating new functional materials having hierarchical
architecture for public welfare using biomimetic processing at near ambient atmosphere.
The biomimetic approach, including self-organization for material processing, is required
for developing earth-conscious concepts in the 21st century and creating totally designed
architecture in all length scales. Also studied are new types of magnesium secondary
batteries, catalysts, sensors, and biomaterials using soft chemical approaches.

hiroaki@applc.keio.ac.jp http://www.applc.keio.ac.jp/~hiroaki/
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Our group focus on development of functional organic and inorganic polymer
materials with controlled morphologies from nanoscopic to macroscopic
scales. We generate new functional materials based on conjugated polymers
and metal-oxide monolayers through morphology design and control.

oakiyuya@applc.keio.ac.jp http://www.applc.keio.ac.jp/~ oakiyuya/jp.html
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This laboratory focuses on exploring a new interdisciplinary field, which
covers magnetics, dielectric properties, nanoscience, optics, molecular
chemistry and flexible engineering. This study emerges innovative
electronics, such as highly sensitive magnetic sensors, high-density magnetic/
molecular memories, and flexible magneto-optical devices.

kaiju@appi.keio.ac.jp
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Based on the fundamental studies on how light or photon relates to various polymer
structures going back to its origins, we have proposed “photonics polymer” with novel optical
functions. We aim to realize the Face-to-Face communication by the world's fastest graded-
index plastic optical fiber (GI POF), high definition display with novel optical functional
films with “highly scattered optical transmission (HSOT) polymer” and “zero-birefringence
optical polymer” , which have been achieved by the photonics polymer technologies.

koike@appi.keio.ac.jp http://www.koike.appi.keio.ac.jp
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This laboratory investigates electrochemistry in room temperature ionic
liquid (molten salt) systems, with the primary purpose being to apply
electrochemical reactions in systems used in energy storage/conversion
(battery and fuel cell) and material design (plating and synthesis).

katayama@applc.keio.ac.jp http://echem.applc.keio.ac.jp/
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This laboratory focuses on finding a new function suitable for engineering
applications associated with condensed matter based on physical properties,
with particular interest aimed at physical phenomenon unique to materials
having complex properties observable under nanoscale structures or non-
equilibrium conditions. Development and fabrication of a new functional
devices is the ultimate goal.

satoh@appi.keio.ac.jp http://www.az.appi.keio.ac.jp/satohlab/
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Our laboratory focuses on electrochemistry mainly in non-aqueous
electrolyte (ionic liquid and molten salt) systems to develop the energy
conversion and storage processes (battery and electrolysis) with high
efficiency. Our interest is especially concentrated on in-situ analysis of
electrode reactions at the interface between the electrodes and electrolytes
for rechargeable lithium batteries and electrodeposition.

serizawa@applc.keio.ac.jp http://echem.applc.keio.ac.jp
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My current research is devoted to the development of (bio)chemical sensors with focus on
low-cost devices for medical, environmental, food and biological applications. By
functionalizing various substrate materials with the help of moder printing techniques, we
fabricate highly reproducible sensing devices applicable by ordinary users. Additionally,
we work on the design and synthesis of functional materials, such as functional organic
dyes, substrates for bioluminescence-based assays and organic/inorganic hybrid materials.

citterio@applc.keio.ac.jp http://www.applc.keio.ac.jp/ " citterio/index.html
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This laboratory focuses on developing new refractive-index distribution-type
optical elements and optoelectronic devices. Research includes evaluation of

physical properties of optical materials consisting of polymer/organic
materials, and design of a new light control element, characteristic
simulation, and production based on obtained results.

eisuke@appi.keio.ac.jp http://www.appi.keio.ac.jp/nihei/
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We focus on the development of analytical technology aiming at medical,
biological and environment applications. We design and synthesize new
functional organic and inorganic materials, and apply them to the
development of chemical sensors, environmental screening and medical
diagnostic technologies beyond chemistry, medical science, and
pharmaceutical science.

hiruta@applc.keio.ac.jp
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I'm doing research on the conversion of carbon dioxide into value added
products which can be used as fuels. I focused on using boron-doped diamond
as an electrode, which is a carbon-based material. By optimizing conditions
used in the electrochemical process, such as the electrolyte and the electrode
material, I'm trying to obtain different reduction products.

tomisaki.m@chem.keio.ac.jp
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This laboratory aims to develop novel functional materials utilizing dielectric, ferroelectric,
piezoelectric, and optical properties of electroceramics through understanding of
relationships between these properties and crystal and electrical structures of ceramics.
Topics of our research also include fabrication and characterization of microstructured
ceramic materials with enhanced electrical and optical functions.

hagiwara@applc.keio.ac.jp
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This laboratory focuses on nanostructured metal oxide, hydroxide, and
inorganic-organic hybrid materials prepared using chemical solution methods so
as to develop functional ceramics and smart materials with various electronic,
optical and photonic functions. Also studied are their practical applications to
phosphors, luminescence sensors, and electrodes of photovoltaic devices.

shinobu@applc.keio.ac.jp http://www.applc.keio.ac.jp/~shinobu/
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My research project is to develop a multilayered system composed of an
inorganic nanosheet, in which electronic properties can be controlled upon
photoirradiation. In addition, I focus on developing a novel reaction and
synthesizing a biologically active compound by electroorganic chemistry.

takyama@chem.keio.ac.jp http://www.chem.keio.ac.jp/"einaga-lab/index.htmi
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