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Bio-inspired Self-assembly of Nanomaterials

Self-assembled Functional Nanomaterials
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Nanomaterials not only have novel physical properties that differ from those of bulk materials, but also exhibit even

more novel properties when they are arranged in an orderly manner to form higher-order structures. To successfully
bring out these properties, precise structuring technology of nanomaterials is necessary, but it is not easy to control
the higher-order structure of nanomaterials alone. We are studying crystallization of nanomaterials by controlling the
interaction between nanomaterials and precisely controlling their arrangement and higher-order structures, utilizing
the self-assembling ability of biomolecules such as nucleic acids. By creating novel materials that exhibit physical

phenomena at the nanoscale, we contribute to the development of devices based on completely new principles.
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High-crystallinity Nano-gapped Particle Superlattice was assembled via
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DNA-guided Colloidal Crystallization and isotropic dehydration contraction. Nanoparticle superlattice assembled by DNA-guided colloidal crystallization
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We are developing a method for single crystal structure analysis of crystals with periodic
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structures in the nano- to meso-scale by combining small-angle X-ray scattering and rotational Sample

crystal methods. By analyzing the internal structure of a single crystal in detail, we are optimizing 2D inforrmation

the conditions for assembling high-quality single crystals.
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Due to the in-plane fluidity of lipid bilayers, we have succeeded in two-dimensional crystallization

/1]

t 4\@\%&% ?WH

of DNA-functionalized nanoparticles and control of their structure. The structure can be controlled

: : : DNA-NP assembly on Supported lipid bilayer:
by Changmg the type and concentration of ions. particle formation change by cationic ions
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Porous DNA-functionalized nanoparticle superlattice, that can encapsulate protein molecules and

Protein encapsulation

| %()og\goo\. W/\(,
)\;:’c‘;\-streptavidin

- Interaction
)\W\K}O\MOC.‘ El-\/\(

DNA binding protein

nanomaterials simply by mixing, have been successfully assembled. The application to carriers

for drug delivery system is expected. Colloidal crystal with tunable interparticle
spacing by DNA

MAKE NEW STANDARDS.
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