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Polymers constructed by dynamic bonds

Polymer with novel environmental functions are developed by using dynamic bonds such as 
reversible covalent bonds and hydrogen bonds. By coordinating phase transition behavior  
(crystallization/melt) with reversibility of the dynamic bond, we dynamically change the multi-level 
structure, which induces various novel functionality of polymers. 
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Achieve a good balance between 
remendability and material performance by 
designing reversibility and molecular mobility. 

Control of the sequencing of cross-linking and 
crystallization

cross-
linking

crystalli-
zation

We successfully obtained a long-range ordered nanoscopic lamellar morphology in polymer blends 
by using directional crystallization onto crystalline solvent. This method using polymer blends 
instead of block copolymers may serve as a low-cost facile way to produce nanoscale lamellar 
orientation in thin films.

Nano-ordered patterns by polymer blends

Crystallizing the solvent dissolving polyA and polyB induces (1) solidification of the polymers, (2) axial 
crystallziation of polyA and (3) freezing of the non-equilibrium structure, sequentially but instantly, to give 
the nano-ordered structure.
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