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Structural control and self-assembly of core-shell type nanoparticles
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Core-shell type nanoparticles are composite nanoparticles consisting of a central core
surrounded by a shell. By rationally designing the composition and size of the core and shell,
we can synthesize core-shell nanoparticles with remarkable properties, which have attracted
significant attention in various fields. For example, coating gold nanoparticles with a silica
shell prevents particle aggregation and shape changes in dispersion, enabling the long-term
stability of their properties. Furthermore, by chemically modifying the silica surface of the
resultant core-shell nanoparticles with functional molecules, additional functions can be
imparted, paving the way for applications in imaging, sensing, catalysis, medicine, and optical
devices. In this study, we found that core-shell nanoparticles with complex structures can be
synthesized under specific conditions. We also investigated their self-assembly behavior by
controlling interactions between the nanoparticles.
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