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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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ﬁ% . ﬂ%&ﬁﬁﬂﬂ?ﬁﬁ' (Design of arganic and inarganic functional materials) ﬁ'ﬁﬁ%ﬁﬁﬁ%‘l’ (Design of photonic properties) s +—- E*ﬁ? (Epitaxy and superlattices)
ﬁ:}?i‘ﬂ'/f ~/ (Molecular design) Eﬁ y ﬁﬂﬁ#ﬁﬁgﬁﬁﬁ (Design of electronic and magnetic properties) hE - N?Dﬁﬁ (Homo and hetero interfaces)
SR, 01X (Inorganic synthetic processes) HEMEYYDI4E (Mechanical properties) MR TDEGR (Assemblies of inorganic particles)
EREEBSL (Organic synthesis reactions) ARG S HE8E (Control and function of microstructures) BREAENOII0\ TV R Morohybrids of organios and inorganics)
{EZ 2 SHlfE (Chemical reaction control) FEBEEESR (Functional dyes) DFHERIE - DTFERMR Molecular organisms and assemblies)
SICERHT (Reaction analysis) T/ HEEET (Design of sensors) BEE(L - /ALY AT L (Layered and hybridized systems)
T %+ hZ O AKX — (Photonics polymers) {E=t>/2>/ (Chemical sensing) JNAZF =X T 4 2 (Biomimetics)
WYEREERIE (Control of material structure) HEAEME (Biological activity) Bt EIRR (Selforganization phenomena)
I AT —)Uit#} (Nano-scale materials) RA =42 MEZ: (Hostguest chemistry)

I %?%’Vit (Nano quantum properties) ﬁﬁ%ﬁ%@éﬁ%ﬁg (Organic-inorganic hybrid functions)

A >/BAE (onic liquids)
TR)JLF—44%} Energy materials)
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(High-speed graded index polymer optical fiber (GI POF))

AVoITy hITUYBNIED
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(Inkjet printed electrochemical sensor array) B SR EIC LD DT ARES

(Self-organized helical crystals)

HEEE B3R Bright fluorescent dyes)
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Optical Interconnection / Polymer Optical Waveguide / Fiber Optics ~ §

A1 =0 ISHIGURE, Takaaki
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Professor Ph.D.
MEBRIZSE

Department of Applied Physics and Physico-Informatics
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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.

ishigure@appi.keio.ac.jp https://www.ishigure.appi.keio.ac.jp/
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Nanophosphors / Quantum Dots / Carbon Dots
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Department of Applied Chemistry
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We prepare nanometer-sized luminescent materials through unique liquid-phase synthesis methods.
We focus on highly stable perovskite quantum dots for application to wide color gamut displays,
quantum dots with a function of spectral conversion of near ultraviolet to visible for application to
solar cells, multi-color emitting 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 http://www.applc.keio.ac.jp/~isobe/
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Photo-functional Materials / Nano Materials / Diamond Electrodes
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Professor Ph.D.
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Department of Chemistry

WFRITRIH NS Z & W S 2 8 LOBEEM R ORI, Y% 1T -
TWET, FlAE @BHEPBEEN AR T/ MPEHOUEEE % & 728 720
PROABL 5008, BHEEE (EEEHICALE, CO2 LI X %
AHWEAK AR L) RERICH ERWE - oY) 7L 4 4 A5t L)
IZETHAR [ 24 YT FER] ORZBETS LI, o1kt
RUISIEHETZ 2 U R ORFE S HIGL T E§,

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.

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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Materials Chemistry / Biomimetic Processing / Self-organization
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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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Conjugated Polymers / Layered Materials / Nanosheet Materials
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Department of Applied Chemistry ~
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Our group focus on synthesis and structure control of 2D organic and
inorganic polymer materials with characteristic structures, such as layered
and nanosheet materials. These functional polymer materials are applied to
energy- and environment-related applications. Small-data materials
informatics combined with data scientific method and chemical perspective is
studied to realize efficient exploration of advanced functional materials.

oakiyuya@applc.keio.ac.jp http://www.applc.keio.ac.jp/~ oakiyuya/jp.html
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. Nanophotonics / Quantum information processing / Topological photonics 4
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Associate Professor Ph.D.
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Department of Applied Physics and Physico-Informatics
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Nanophotonics, which studies the manipulation of light with nanostructures, is vital for
realizing key devices in broad applications including quantum information processing, 5G
and IoT. Our laboratory envisions that, for their realizations, flexible fusion among physics,
functions and materials is indispensable, thus embarking on developing novel hybrid
integration technology. The innovative approach will open the way for new photonics
research, which is free from the restrictions imposed by conventional nanofabrication.
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Electrochemistry / lonic liquid / Battery / Fuel cell
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Professor Dr. Eng.
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Department of Applied Chemistry
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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 https://echem.applc.keio.ac.jp/
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(Bio)Chemical Sensors / Chemical Sensing
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FyFU%,5=IJU CITTERIO, Daniel
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Professor Dr.sc.nat.
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Department of Applied Chemistry

a2 Myt 7 34 Z12FH UL BE BB, i, 234 F 5B OISH
EHIEU 225 & - Ab2EX v = DOi%e 217> T 5, BT O C
k% B HMUR 2 BREIL L. — 2 — 5 — D3RI T & 3500 7 34
2 &R 18T 5, FRER, AWRAAE. AR - BEEA MR
75 EOHHEREEA R T £ 9,

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 modern 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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Magneto-electronics / Nanoscience

BlE =& KAIJU, Hideo
HERIR Et+ (I%)
Associate Professor Ph.D.
MBERIZER i i i
Department of Applied Physics and Physico-Informatics
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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 https://www.kaiju.appi.keio.ac.jp/
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Electrochemistry / Energy conversion & storage / lonic liquids
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Assistant Professor
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Department of Applied Chemistry
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Our laboratory focuses on electrochemistry mainly in non-aqueous
electrolyte (jonic 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, Nobuyuki
#t (IT%)
Ph.D.

serizawa@applc.keio.ac.jp https://echem.applc.keio.ac.jp/
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Polymer / Refractive-index / Ray Tracing
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Associate Professor Ph.D.
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Department of Applied Physics and Physico-informatics
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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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. Inorganic Materials Chemistry / Electroceramics / Piezoelectric Materials

PR 2 HAGIWARA, Manabu
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Assistant Professor Ph.D.
IS

Department of Applied Chemistry
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Properties of ceramic materials highly depend on their crystal structure and
microstructure. Our group aims to develop novel ceramic materials with
superior electrical properties through understanding of the structure-

property relationships. Topics of our research also include development of a
fabrication process of ceramic materials with controlled microstructures.

hagiwara@applc.keio.ac.jp
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Chemical Sensors / Functional Materials / Diagnostic Technologies

I S HIRUTA, Yuki

SR Bt (T%)
Assistant Professor Ph.D.
ISR

Department of Applied Chemistry
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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 http://www.applc.keio.ac.jp/~ citterio/index.html
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Inorganic Nanosheet / Electronic Property / Electroorganic Chemistry

IUA 588 YAMAMOTO, Takashi
S {FEERT Bt (BF)
Assistant Professor Doctor of Science
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Department of Chemistry
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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.html
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. Spintronics / Condensed matter physics. / Electronic properties of materials 4

B K®t

HAKU, Satoshi
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Research Associate(Non-tenured)  Ph.D
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I research new functional properties of electrons by utilizing their charge
and spin degrees of freedom. The spin current, which is a flow of electron
spins, can be used to manipulate magnetization and transport information
without energy loss. My research focuses on the surface and interface of
materials to explore the methods and materials that can efficiently generate
such spin currents and to understand the spin properties.

Department of Applied Physics and Physico-informatics
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. Inorganic Structural Science / Functional Ceramics / Smart Materials 4

g 2 FUJIHARA, Shinobu
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Professor Ph.D.
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Department of Applied Chemistry
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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/



