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UV LEDs and a novel microscope
for observing crystal defect

We aim to realize deep UV LEDs at a long
lifetime by suppressing crystal defects.

Elucidation of disease mechanisms by analyzing
pathological mice models based on genetic analysis
of immune and inflammatory diseases in humans and
mice, and development of optical devices that can
detect blood molecules correlated with the
pathological conditions
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man brain, the hue of which Efforts are underway to realize a prolonged lifespan through the
suppression of internal crystal defects in LED technology, and to exploit
this capability in innovative ways across a wide range of fields, including

medicine, air purification, and cellular research.
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se-specific molecules and
of new diagnostic and therapeutic methods based on single-cell transcriptome
analysis

Elucidation of the
diagnostic and therapeutic methods
3.Elucidation of the pathogenesis of intractable diseases by Raman
spectroscopy and development of new diagnostic methods.

Development of novel endoscopic diagnosis and phototherapy methods for
cancer using special light

Development of fluorescent probes targeting molecules specifically observed in cancer cells,
development of molecular imaging diagnostic methods, and creation of novel light therapy that
cauterizes only cancer cells

Borderless photonics of THz,
optical comb, and medical
photonics  driving  seamless
light innovation.
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HOSAKA Keiichi

Interdisciplinary Research of Minimally Intervention Dentistry and Photonics
Dental caries affects all ages, and resin composite is key for its aesthetic and mechanical benefits.
Effective adhesion is vital for creating a durable 'super-tooth' interface. Using biocompatible
adhesives and photonics, we aim to investigate this interface's mechanics, aiming to innovate
minimally invasive treatments that benefit everyone from children to the elderly, while mitigating
economic impact.
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Research involving a wide range of wavelengths

Co-CRO/Professor
HARAGUCHI Masanobu
Realization of new optical devices using functions derived
from nanostructures

Realization of new compact optical devices for sensing, light control, etc.
using optical localization and the electric field enhancement at the interface
between metal nanostructures and dielectric materials.
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Example: Measurement of mechanical properties of cells with high-specd,
non-contact, and sub-cellular resolution.
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YANO Takaaki
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FUJIKATA Junichi _ "

Phatanics-Electronics Convergence Chip
Functional Optical Devices and Optical Integrated Circuits
‘We are researching optical information processing technology using functional optical devices and
optical integrated circuits to realize high-speed and high-capacity communications and neural
network computing. Furthermore, we are researching optical and THz-waves seamless-connection
technology for Beyond5G next-generation information communications to realize low-carbon and
secure network society.
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Promotion of social implementation for ultra sensitive
optical sensor by developing nanostructure materials

We are aiming to construct the elemental technologies of optical devices
and putting into practical use.
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YANAGIYA Shin-ichiro
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Live-imaging with two-photon
We use two-photon microscopy to study

disease pathophysiology in live mice by _j-psise ms
imaging neuronal and vascular dynamics -.
in real time. This technique, coupled with "*

fluorescent probes, helps us visualize
target cells and molecules.

[

Al i

Research in collaborative fie

Using Al technolagy

L Dats Mining

Bl A ecin et 43 0 Foem g abjects | 85 LA ot 1echne g

Clustering

Dot ez e v |
(Do aflioems B oot |

Professor

Nanomaterials by high-intensity lasers Fhetdmretuon Mahariam
Synthesis of two-dimensional nanomaterials is performed with pulsed laser ablation technology
We aim to control integrated two-dimensional materials and apply them to energy-related devices,

such as optoelectronics and photocatalysts, utilizing metal nanostructures

Associate Professor
KATAYAMA Tetsuro

Elucidation of reaction mechanisms
by spatio-temporal spectroscopy
Development of spatio-temporal spectroscopic measurement technology that can observe all chemical
species by combining pump probe measurement technique and single-molecule spectroscopic
measurement technique that can enable direct observation of chemical reactions.

Professor
YAMAMOTO Tetsuya

Associate Professor
SAKANE Ayuko

Basic research aimed at elucidating disease pathogenesis and creating optical
devices leading to innovative diagnoses and treatments

Aiming to elucidate the pathogenesis of various diseases, we develop new integrated research with
photonics scientists, and promote the development of new light sources and devices.

Research and development of new cancer

diagnosis technology

Establishment of auxiliary morphological diagnosis methods combining
Al and machine learning, and development of rapid diagnostic methods
for heteromorphic cells using Raman scattered light analysis/mass
spectrometry with the aim of improving the quality of cancer diagnosis

1. Automatic detection for atvpical cells L Applying analytical technology to cancer diagnasis
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Development of Next-Generation Antibodies

Development of metamaterial fabrication technology that combines

nano processing and mass production

Elucidation and application development of novel phenomena derived from
metamaterials

Elucidation of novel phenomena such as negative refractive index, optical magnetism, and complete
light absorption, and the application to various sensors
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Development of electrochemical/electrochemiluminescence (ECL) biosensor for
the detection of cardiac troponins and inflammatory marker (CRP) with
improved sensitivity in biological fluids.

Hybrid nanostructures combined with a sandwich immunocomplex significantly enhance the
sensitivity of biomarker detection. Electrochemical sensors are highly efficient, offering rapid
response, simple operation, ease of miniaturization and direct electrical readout make them especially
well-suited for point-of-care (POC) diagnostics.
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KAWATA Yoshiki

Medical imaging and computing

This field is related to medical imaging and medical image analysis. We are working on three-
dimensional CT image processing algorithms, which are the core computer-aided technology mainly
based on three-dimensional CT images, and high-performance computer-aided technology that
supports lung cancer detection, differential diagnosis, and prediction of malignancy and prognosis
from three-dimensional CT images.
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Development of multifunctional LEDs and light sensors using sub-wavelength
nanostructures

Development of an integrated LED/optical sensor device focusing on single-layer sub-wavelength
nanostructures having a period slightly smaller than the wavelength of light for the wavelength range
of ultraviolet to visible light.

Professor
OISHI Masatsugu

Development of ceramic phosphors

Researches on the environmentally friendly-energy
conversion devices such as fuel cells, storage batteries and
solid-state lightings, with the goal of contributing to the
global environmental problems.
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Development of deep ultraviolet to visible range optical devices using high

refractive index sub-wavelength periodic structures

Development of novel optical elements, sensors, and light-emitting devices in deep ultraviolet to
visible light regions using a high refractive index subwavelength periodic structure (SWS) with

periods smaller than optical wavelengths.

' microorganisms in the food and medical fields

Associate Professor
SHIRAI AKihiro

LV-A LED

Sterilizing power can be improved with UV plus a (substances with weak
antibacterial activity, addition of low concentrations of antimicrobial agents)
Synergistic sterilizing power with light plus natural products
Used to control pathogenic microorganisms and spoilage-causing

Disruption
membrane

Physical properties of &
medical nanomaterials
Development of photothermal

AI-Driven 3D Agents with Volumetric
Projection for Interpersonal Support
Continuously interactive and customizable, with
potential applications in industry, healthcare,
education, and welfare.
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SHISHIBORI Masami

Development of multimedia systems utilizing Al technology

This research focuses on the development of diverse next-generation antibodies, including VHHs,
VNARSs, human single-domain antibodies, and human scFvs. In particular, advanced phage display
technology is employed to establish antibody selection systems based on library methods that do
not require animal immunization. This strategy enables the efficient generation of antibodies with
high affinity and specificity, promoting their application in diagnostic and therapeutic fields.

Integrate optical filter Development of nanoscale optical devices/structures

for highly sensitive optical sensing and imaging composite-materials and devices
Plasmonics and metamaterials for nanoscale manipulation of light in DUV, visible, infrared and THz for nanosurgery applications.
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Microscopic optical evaluation
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LR Development of intelligent multimedia systems such as cytology systems that detect cancer cells from

medical images (cell images) using Al technology, and detection systems of foreign objects in food
using optical technology and deep learning model.
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