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Creation of functional nanomaterials
based on the self-assembly system
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Metal nanoparticles, which are particles between 1 and 100 nm in size, show a great potential in optical, electronic, and

biomedical applications. Self-assembly of nanoparticles, particularly hierarchical assembly of anisotropic shaped nanoparticles,

is of great scientific interest as it can induce the enhancement and emergence of functions. Our aim is a development of novel

functional materials by controlled self-assembly through the surface modification, focusing on the highly organized bio-systems.
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Development of the controlled self-assembly of gold nanoparticles
and application to the drug delivery system
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Metal nanostructures interact with a specific light and show a surface plasmon resonance (SPR)
phenomenon. Close proximity of metal nanoparticles in the assembly causes a coupling of SPR,
providing a markedly enhanced properties. Thus, assembled nanoparticles have a great potential
for photo-responsive functional devices. In addition, the assembled structures, such as hollow
capsules, play an important roll for applications, such as a drug delivery system. Gold nanoparticle
vesicles are a good candidate for the stimuli-responsive drug delivery carrier.
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Development of functional nano-bio materials
using gold nanoparticles with various size and shapes
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Development of synthetic techniques enabled to prepare gold nanoparticles with various size (from
a few nm to hundred nm) and shapes (sphere, rod, plate, etc.). These nanoparticles revealed that
living cells show a selective uptake of the objects depending on their external form or surface
properties. This insight supports that nanoparticles with a optimized size, shape, and surface
properties can work as a good delivery carrier for drugs and also as bioimaging or sensing
materials due to their plasmonic properties.
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