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Design of Shape Memory Gels Using Molecular Complexes as Reversible Crosslinks
and Their Molecularly Stimuli-Responsive Shape Memory Properties
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We designed molecule-responsive shape memory gels that underwent a change
from a temporary shape to their original shape in response to a target molecule such as bisphenol A
(BPA) and glucose. Gels with cyclodextrin (CD) maintained a temporary shape in the presence of a
taget BPA by forming a CD-BPA-CD complex. However, the gels returned from the temporary shape to
their original shape by the removal of BPA.In addition, the glucose-responsive shape-memory gels
were prepared by copolymerizing a monomer with a phenylboronic acid moiety(PBA), and a crosslinker
in the presence of poly(2-glucosyloxyethyl methacrylate) (PGEMA) and glucose. When the resultant
gels were deformed in a buffer solution without glucose, they maintained a temporary shape due to
formation of the PGEMA-PBA complexes acted as crosslinks. However, the gels maintaining the
temporary shape returned to their original shape in a buffer solution with glucose because the
PGEMA-PBA complexes were dissociated.
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Fig. 1. Mechanism for shape memorization of the BPA- and
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