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This presentation covers three different classes of novel functional polymers which can reveal 
beautiful nanostructures. The first class includes chemically well-defined functional polymers which 
have a strong tendency to self-assemble, producing nanostructures in various types. The second one is 
biomacromolecules (proteins and polynucleic acids (DNA and RNA), which are another type of 
chemically well-defined copolymers that can self-assemble with specific hydrogen bonding and chain 
conformation, forming attractive three-dimensional structures which perform biological functions. The 
final one includes block copolymers which can undergo phase-separation, forming a various types of 
nanostructures.  

We carried out conventional and/or grazing incidence X-ray scattering measurements for 
polythiophene, polyoxyethylene, and polyvinyl derivaties and their blends and block copolymers. The 
measurements were conducted during heating and cooling runs in order to investigate structures and 
their assembly and disassembly mechanisms. Conventional X-ray scattering measurements were 
extended for proteins and polynucleic acids in physiological conditions and in binding with various 
ligands; moreover, their structural changes due to external factors were examined.  
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