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The purpose of this research was to elucidate the principles for
accelerating biochemical reactions by light-induced condensation of a wide variety of nano- and
micro-scale bio-related substances, and to create an on-demand "light-induced acceleration system"
that enables rapid and highly efficient bioanalysis and drug delivery with a simple configuration.
Through multi-disciplinary collaborative research in bio-photophysics, analytical chemistry, and
chemical biology, we have elucidated new principles for stable light-induced acceleration of
biochemical reactions and low-damage optical condensation of biomaterials such as nucleic acids and
proteins at the solid-liquid interface. Based on these achievements, we achieved in establishing the

foundation for rapid and highly sensitive bioanalysis technology and highly efficient delivery
technology of bioactive substances to cells, and pioneered a new photo-biotechnology.
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Takuya lida, Mayu Ueda, Yushi Nishimura, Mamoru Tamura, Syoji Ito, Shiho Tokonami,

“ Rapid detection of femtogram proteins under light-induced assembly of photothermal nanopaticles in microchannel”

Pacifichem 2021, (December 16 - 21, 2021, Online)
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Mamoru Tamura, Takashige omatsu, Shiho Tokonami, Takuya lida

“ Theoretical analysis of orbital motion of nanoparticles modulated by spin angular momentum via electromagnetic
interaction”

Pacifichem 2021, (December 16 - 21, 2021, Online).

2021

Kota Hayashi , Yasuyuki Yamamoto, Mamoru Tamura, Shiho Tokonami, Takuya lida

“ Local fluorescent spectroscopy on damage-free optical condensation with bubble-mimetic substrate”

Pacifichem 2021(December 16 - 21, 2021, Online).
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Takuya lida, M. Ueda, S. Hamatani, Y. Takagi, M. Tamura, S. Tokonami

“ Rapid and sensitive detection of proteins at solid-liquid interface under light-induced assembly of photoresponsive
particles in microchannel” 30PS-91

The 9th International Symposium on Surface Science ~Toward Sustainable Development~(1SSS-9), (November 28 to December 1,
2021, Online).

2021

Kota Hayashi , M. Tamura, S. Tokonami, Takuya lida

“ Optical condensation of living bacteria with bubble-mimetic solid-liquid interface” 30PS-98

The 9th International Symposium on Surface Science ~Toward Sustainable Development~(1SSS-9), (November 28 to December 1,
2021, Online).
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Masatoshi Kanoda, K. Hayashi, M. Tamura, S. Tokonami, Takuya lida

“ Development of Plasmonic Surface with Periodic Nano-Bowls for Optical Condensation of Nanoparticles” 30PS-90

The 9th International Symposium on Surface Science ~Toward Sustainable Development~(1SSS-9), (November 28 to December 1,
2021, Online).
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Kana Fujiwara, Y. Takagi, M. Tamura, I. Nakase, S. Tokonami, Takuya lida

“ Specific Detection of Biological Nanoparticles by Microparticles with Molecularly-coated Surface under Optical
Condensation in Microflow System” 29pB-6

The 9th International Symposium on Surface Science ~Toward Sustainable Development~(1SSS-9), (November 28 to December 1,
2021, Online)
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“ Laser processing simulation for Marangoni-driven needle formation under optical vortex”

The 8th Optical Manipulation and Structured Materials Conference (OMC2021), (19-22 April 2021, Online)
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“ Low-damage and large scale optical condensation of useful bacteria with bubble-mimetic substrate”
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Non-thermal rapid protein detection method based on light-induced condensation in microchannel

Joint Symposia on Optics in OPJ2019(Optics & Photonics Japan 2019)
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Kota Hayashi, Yasuyuki Yamamoto, Mamoru Tamura, Shiho Tokonami, Takuya lida

Mushroom-shaped substrate for light-induced assembling of living bacteria

Joint Symposia on Optics in 0PJ2019(Optics & Photonics Japan 2019)
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Kota Hayashi, Yasuyuki Yamamoto, Mamoru Tamura, Shiho Tokonami, Takuya lida

Light-induced assembling by bubble-mimetic substrate for biological samples without damage

The International Symposium on Plasmonics and Nano-photonics (iSPN2019)
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Mamoru Tamura, Takuya lida

Theorerical Investigation of Optical Assembly of Nanoparticles with Tailored Light

Workshop on Optofluidics and Electrokinetics in Micro and Nanoscale Devices(OEMN2019)
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Light-induced condensation of cell-penetrating peptides around targeted living cells to accelerate membrane penetration
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Tomohiro Oku, Kenshi Yamada, Mamoru Tamura, Ryoji Funahashi, Takuya lida, and Atsuko Kosuga

Theoretical and Experimental Approach to Design of a Photothermal Thermoelectric Material

The 38th International Conference on Thermoelectrics (ICT 2019) and the Asian Conference on Thermoelectrics, (ACT 2019)
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Takuya lida, Mayu Ueda, Yushi Nishimura, Mamoru Tamura, Syoji Ito, Shiho Tokonami

Optical Assembly of Nanoparticles via Proteins on Light-Induced Bubbles in Microchannel

10th International Conference on Materials for Advanced Technologies (ICMAT 2019)

2019

Shiho Tokonami, Emi Shimizu, Mamoru Tamura, Takuya lida

Mixed Bacterial Imprinted Polymer Film for External Field-induced Selective Trapping of Bacteria

10th International Conference on Materials for Advanced Technologies (ICMAT 2019)

2019




Mamoru Tamura, Takashige Omatsu, Takuya lida

Modulation of orbital torque on nanoparticles by spin angular momentum via inter-particle light-induced force

The 6th Optical Manipulation and Structured Materials Conference (OMC2019)
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Takuya lida

Light-Induced Acceleration System of Various Biochemical Reactions for Interdisciplinary and Industrial Collaborations

The 12th NanoSquare Workshop 12 NanoSquare

2018




Mamoru Tamura, Takuya lida

Numerical investigation of optically assembled nanoparticles & Introduction of Light-induced Acceleration system in RILACS

International Congress on Transdisciplinary Nanoscience and Nanotechnology 2018 (ICTNN 18)

2018

2018

2018

Takuya lida, Shiho Tokonami

Development of Light-induced Acceleration System for Various Biochemical Reactions Based on Photothermal Fluidics

Research Seminar @ICFO- The Institute of Photonic Sciences

2018




Yasuyuki Yamamoto, Shiho Tokonami, Takuya lida

Photothermal Assembly Dynamics of Small Objects

Research Seminar @ICFO- The Institute of Photonic Sciences

2018

Takuya lida, Shiho Tokonami

Development of On-demand Light-induced Acceleration System Targeting Various Biological Samples

Research Seminar @Niels Bohr Institute

2018

Takuya lida, Shiho Tokonami

Development of Light-induced Acceleration System for Biochemical Reactions Based on Plasmonic Collective Phenomena

Collaborative Conference on Materials Research (CCMR 2018)

2018

Takuya lida, Shiho Tokonami

Light-induced assembling of metallic nanoparticles exhibiting multipole superradiance toward novel biosensors

2018 International Conference on Material Strength and Applied Mechanics (MSAM 2018)

2018




Mamoru Tamura, Takashige Omatsu, Takuya lida

Modulation of orbital torque on nanoparticles by spin angular momentum via inter-particle light-induced force

The 6th Optical Manipulation and Structured Materials Conference (OMC2019)

2019

Kenshi Yamada, Mamoru Tamura, Yasuyuki Yamamoto, Shiho Tokonami, Takuya lida

Development of Bowl-Shaped Plasmonic Cavity for Optical Guiding-Type Biosensor Based on Template of Self-Assembled
Microspheres

31st International Microprocesses and Nanotechnology Conference(MNC 2018)

2018

Karuna Ohashi , Yasuyuki Yamamoto, Mamoru Tamura, Yushi Nishimura, Shiho Tokonami, Takuya lida

Electrical Detection of DNA via Nanoparticles under Lightinduced Assembly

31st International Microprocesses and Nanotechnology Conference(MNC 2018)

2018

Shiho Tokonami, Emi Shimizu, Mamoru Tamura, Takuya lida

External Field- mediated Trapping of Bacteria for Rapid and Selective Bacteria Detection

44th International Conference on Micro & Nano Engineering (MNE 2018)
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Takuya lida, Yushi Nishimura, Mamoru Tamura, Keisuke Nishida, Syoji Ito, Shiho Tokonami

Highly Sensitive Rapid DNA Sensor Based on Light-induced Acceleration of Molecular Recognition

17th International Meeting on Chemical Sensors (IMCS 2018)
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Shiho Tokonami, Emi Shimizu, Mamoru Tamura, Takuya lida

Selective Trapping of Bacteria with Molecularly Imprinting Film under External Field

17th International Meeting on Chemical Sensors (IMCS 2018)
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Yasuyuki Yamamoto, Shiho Tokonami, Takuya lida

Quantitative analyses of light-induced assembly dynamics

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)

2018

Mamoru Tamura, Takashige Omatsu, Takuya lida

Dynamics analysis of nanoparticles optically driven by a Laguerre-Gaussian beam with optical spin

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)
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Kenshi Yamada, Mamoru Tamura, Yasuyuki Yamamoto, Emi Shimizu, Shiho Tokonami, Takuya lida

Development of self-assembled plasmonic substrate with bowl cavities toward the light-induced assembly

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)
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Karuna Ohashi, Yasuyuki Yamamoto, Mamoru Tamura, Yushi Nishimura, Shinya Kurita, Shiho Tokonami, Takuya lida

Electrical sensing of DNA accelerated by light-induced assembling of metallic nanoparticles

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)

2018

Yasuyuki Yamamoto, Shiho Tokonami, Takuya lida

High-Density Assembly of MicroDispersoids by Laser-Induced Bubble and Fluid Flow

The 5th Optical Manipulation and Structured Materials Conference (OMC2018)

2018

Mamoru Tamura, Shiho Tokonami, Takuya lida

Optical Properties of Nano-Hole Array with Randomly Designed Surface

The 5th Optical Manipulation and Structured Materials Conference (OMC2018)

2018




Takuya lida

Collaborative Subproject C: Control of chemical processes through selective manipulation of molecules - Theory of Optical
Force in Nonequilibrium Condition-

Nano-Material Manipulation and Structural Order Control with Optical Force The 3rd Project Meeting

2018

Takuya lida

Exploitation of optical forces: Theory for light-induced dynamics of Many interacting nanoparticles toward biomimetic
engineering

Nano-Material Manipulation and Structural Order Control with Optical Force The 3rd Project Meeting

2018

Mamoru Tamura, Takuya lida

Simulation of the optically trapped particles at the liquid-liquid interface

Nano-Material Manipulation and Structural Order Control with Optical Force The 3rd Project Meeting

2018
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Pioneering Rapid and Sensitive Detection Method of Bacteria Cells Based on Nano Microspace

The 12th NanoSquare Workshop 12 NanoSquare
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International Congress on Transdisciplinary Nanoscience and Nanotechnology 2018 (ICTNN 18)
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Takuya lida, Shiho Tokonami

Development of Light-induced Acceleration System for Various Biochemical Reactions Based on Photothermal Fluidics

Research Seminar @ICFO- The Institute of Photonic Sciences

2018

Yasuyuki Yamamoto, Shiho Tokonami, Takuya lida

Photothermal Assembly Dynamics of Small Objects

Research Seminar @ICFO- The Institute of Photonic Sciences

2018

Takuya lida, Shiho Tokonami

Development of On-demand Light-induced Acceleration System Targeting Various Biological Samples

Research Seminar @Niels Bohr Institute

2018

Takuya lida, Shiho Tokonami

Development of Light-induced Acceleration System for Biochemical Reactions Based on Plasmonic Collective Phenomena

Collaborative Conference on Materials Research (CCMR 2018)
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Takuya lida, Shiho Tokonami

Light-induced assembling of metallic nanoparticles exhibiting multipole superradiance toward novel biosensors

2018 International Conference on Material Strength and Applied Mechanics (MSAM 2018)

2018

Mamoru Tamura, Takashige Omatsu, Takuya lida

Modulation of orbital torque on nanoparticles by spin angular momentum via inter-particle light-induced force

The 6th Optical Manipulation and Structured Materials Conference (OMC2019)

2019

Kenshi Yamada, Mamoru Tamura, Yasuyuki Yamamoto, Shiho Tokonami, Takuya lida

Development of Bowl-Shaped Plasmonic Cavity for Optical Guiding-Type Biosensor Based on Template of Self-Assembled
Microspheres

31st International Microprocesses and Nanotechnology Conference(MNC 2018)

2018

Karuna Ohashi , Yasuyuki Yamamoto, Mamoru Tamura, Yushi Nishimura, Shiho Tokonami, Takuya lida

Electrical Detection of DNA via Nanoparticles under Lightinduced Assembly

31st International Microprocesses and Nanotechnology Conference(MNC 2018)

2018




Shiho Tokonami, Emi Shimizu, Mamoru Tamura, Takuya lida

External Field- mediated Trapping of Bacteria for Rapid and Selective Bacteria Detection

44th International Conference on Micro & Nano Engineering (MNE 2018)

2018

Takuya lida, Yushi Nishimura, Mamoru Tamura, Keisuke Nishida, Syoji Ito, Shiho Tokonami

Highly Sensitive Rapid DNA Sensor Based on Light-induced Acceleration of Molecular Recognition

17th International Meeting on Chemical Sensors (IMCS 2018)

2018

Shiho Tokonami, Emi Shimizu, Mamoru Tamura, Takuya lida

Selective Trapping of Bacteria with Molecularly Imprinting Film under External Field

17th International Meeting on Chemical Sensors (IMCS 2018)
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Yasuyuki Yamamoto, Shiho Tokonami, Takuya lida

Quantitative analyses of light-induced assembly dynamics

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)

2018




Mamoru Tamura, Takashige Omatsu, Takuya lida

Dynamics analysis of nanoparticles optically driven by a Laguerre-Gaussian beam with optical spin

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)

2018

Kenshi Yamada, Mamoru Tamura, Yasuyuki Yamamoto, Emi Shimizu, Shiho Tokonami, Takuya lida

Development of self-assembled plasmonic substrate with bowl cavities toward the light-induced assembly

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)

2018

Karuna Ohashi, Yasuyuki Yamamoto, Mamoru Tamura, Yushi Nishimura, Shinya Kurita, Shiho Tokonami, Takuya lida

Electrical sensing of DNA accelerated by light-induced assembling of metallic nanoparticles

The 12th International Conference on Excitonic and Photonic Processes in Condensed Matter and Nano Materials (EXCON 2018)
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High-Density Assembly of MicroDispersoids by Laser-Induced Bubble and Fluid Flow

The 5th Optical Manipulation and Structured Materials Conference (OMC2018)
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Optical Properties of Nano-Hole Array with Randomly Designed Surface

The 5th Optical Manipulation and Structured Materials Conference (OMC2018)

2018

Takuya lida

Collaborative Subproject C: Control of chemical processes through selective manipulation of molecules - Theory of Optical
Force in Nonequilibrium Condition-

Nano-Material Manipulation and Structural Order Control with Optical Force The 3rd Project Meeting
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Exploitation of optical forces: Theory for light-induced dynamics of Many interacting nanoparticles toward biomimetic
engineering

Nano-Material Manipulation and Structural Order Control with Optical Force The 3rd Project Meeting
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Mamoru Tamura, Takuya lida

Simulation of the optically trapped particles at the liquid-liquid interface

Nano-Material Manipulation and Structural Order Control with Optical Force The 3rd Project Meeting
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10th International Peptide Symposium
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