©
2016 2018

Development of thermosensitive multi-layered methacrylate gel having a
self-folding function
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The acetylation of a nonporous cylindrical poly[trigethylene glycol)
monomethyl acrylate-co-2-hydroxyethyl acrylate [P(TEGA-co-HEA)] gel occurred heterogeneously to give
a cylindrical core-shell gel consisting of a fully acetylated shell and an unreacted core. The
semi-cylindrical bilayer gel was obtained from cutting the resulting core-shell gel in two. Although
the obtained bilayer gel can deform between bending and unbending in accordance with water
temperature change, the gel cannot be used practically because their bending is too slow. When
porous cylindrical P(TEGA-co-HEA) gels containing alcohol as a diffusion inhibitor of the acylating
agents was used, the resulting semi-cylindrical acetylated P(TEGA-co-HEA) I gel can be deformed
rapidly between bendin? and unbending in accordance with water temperature change. The interior
structure of the acetylated gel and the acetylation mechanism were determined by the FTIR and EDX
analyses of chloroacetated P(TEGA-co-HEA) gels.
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Scheme 2 Preparation of thermosensitive multi-layer gel with self-bending property from
acylation of P(OEG(M)A-co-HE(M)A) gel and itsthermal reversible deformation in water
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Fig. 1 Equilibrium swelling
ratio of porous fully-acylated
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Fig. 2 Equilibrium curvature of
the semi-cylindrical  porous
acetylated  P(TEGA-co-HEA)
ge in water a 20°C as a
function of acetylation time.
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Fig. 4 Degree of chloroacetylation Fig. 5 Degree of chloroacetylation Fig. 6 The curvature rate of
calculated by the EDX analysis calculated by the EDX analysis the semi-cylindrical acetated
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function of time.
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Table 1 Parameter of chloroacetylation and bending parameter of the obtained chloroacetylated gel

tmax Maximum k Dx1012
1-n-alkanol  Reactiontime  curvature e >
[min] [1/mm] [[(]  [m¥(mol 9)] [m?/s]
Ethanol 30 0.124 - - large
1-Octanol 40 0.294 10 0.74 6.5
1-Dodecanol 60 0.625 10 0.58 49

Reaction of porous P(TEGA-co-HEA) gel swelled in an alcohol with chloroacetic
anhydride in toluene at 30°C.
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