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Proteins can catalyze the various reactions with high efficiency and selectivity. These excellent
functions come from their shape and property controlled nanospaces with dynamic conformation changes
as reaction fields. On the other hand, only shape controlled nanostructures could be artificially
fabricated. Recently we have developed the dynamic control of metal nanopattern using hydrogels. In
this research, I evaluated the gap distance changes of gold nanopatterns on the hydrogels and performed
two step surface modification of gold nanostructures for the precise control of the structures and
properties in nanoscale.

First, I prepared gold nanopattens on the hydrogels and exchanged their solvent from water to the ionic
liquid. The gels swollen with the ionic liquid could be applied to the electron microscopy observation.
Optical spectroscopy and electron microscopy indicated that the accuracy on the dynamic structure
control using gels was several nanometer scale. Second, I performed two step surface modification via
breaking of gold structures by large volume change of the gels. Because the break produces new bare
surfaces at the gold nanostructures, local surface properties (in nanoscale) would be changed by the
second modification. I observed a break of gold nanostructures. But I couldn’t confirm local properties
due to the technical problems. Now I'm going to confirm this by tip—enhanced Raman Spectroscopy.




