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Stimuli-Responsive Polymers in Ionic Liquids
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It is well-known that the certain polymers (linear polymers, block copolymers, and gels) in

either water or common organic solvents exhibit reversible solubility/swelling ratio

changes in response to external stimuli such as temperature, light, and pH. However, it

has been difficult to use the common stimuli-responsive polymer solution as a smart soft

materials under open atmosphere for a long term due to a problem of solvent evaporation.

We apply solubility changes and compatibility of certain polymers in ionic liquids that

possess unique liquid properties such as non-volatility, non-flammability, and extremely

wide temperature range (~400 oC). Smart soft materials with Ionic liquids can be used

under an open atmosphere over extended time periods without concerns about solvent

evaporation and are not limited by operating temperatures or pressure conditions.
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behaviors in ionic liquids such as compatible, UCST-

type, and LCST-type thermal responsiveness.

 Based on the thermal-/photo-responsiveness of
polymers in ionic liquids, non-volatile smart  

materials were proposed.

 Patent: 3

 We found that typical polymers showed prismatic phase    Optical materials    (smart    micro    lens    that  can

automatically control focal length in response to

external stimuli) with the aid of transparency and high
refractive index of ionic liquids and polymers.

soft  Processable plastic electronics materials by self-

assembly of stimuli responsive block copolymers in
ionic liquids.
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Here we show solubility of certain polymers in a typically used hydrophobic ionic liquid(1-ethyl-3-
methylimidazolium bis(trifluoromethane sulfone)imide: [C2mim][NTf2]). High ion conductive, thermally,
(electro)chemically stable polymer electrolyte can be obtained by applying PMMA and the ionic liquid
combination which forms a completely compatible binary system irrespective of temperature and polymer
composition. (M. Watanabe et al., JACS, 2005, 127, 4976. etc.) On the other hand, poly(N-
isopropylacrylamide) (PNIPAm) and poly(benzyl methacrylate) (PBnMA) show high temperature compatible-
low temperature incompatible (UCST)-type and low temperature compatible-high temperature incompatible
(LCST)-type specific phase behavior in the ionic liquid, respectively. In particular, cross-linked PBnMA network
was found to show discontinuous, reversible volume phase transition in the ionic liquid. We recently realized
photo-processable ion gel based on the self-assembly of photo-responsive block copolymers in ionic liquids.
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