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Light-heat conversion tyﬂe photoresponsive ?els can autonomously oscillate
by light irradiation. This is because the light-heat conversion ability of the shrunk gel is lower
than normal. The temperature hysteresis of the volume transition (difference between contraction
temperature and swelling temperature) is important for the gel beating. In this study, we attempted
to prepare a hydrogel capable of autonomous pulsation under sunlight. We formed various gels and
irradiated them with white light. In all the prepared gels, a rapid temperature rise, reaching the
contraction transition temperature (36 ° C), and a shrinkage of the gel were observed under an LED
light. Some conditions shrink the gel and lowering the gel temperature, and then promoting
re-swelling. These conditions then take the small re-raise in temperature. These re-shrinkage
conditions were close to 20 °© C as environmental temperature. This result was in good agreement
with that obtained by the numerical simulation.
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Fig. 1. Sequential images of the

microcapsule (upper fig.) and time course of
the capsule area (lower fig.) when the
temperature was raised from 28 °C to 40 °C
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Fig. 2. Temperature-swelling ratio phase
diagrams of various PNIPAM-co-AAc gels.
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Fig. 3. Time courses of swelling area of
hydrogels with temperature hysteresis (red
curve) and without emperature hysteresis
(blue). under laser irradiation.
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Fig.4. Swing behavior of the gel tip
Fig.5. Swing period and amplitude at the
given temperature.
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Fig. 6. Time courses of shrinking ratio
1 T. Narita, et .al. Chem.Commum., 2013, 49(9), (red) and the surface temperature (blue)
919-92. of the prepared gel under LED light
2) A. Suzuki, et al., Nature, 1990, 346, 345. irradiation.
3) S. Nakamura, et al., Polymer, 2017, 116, 534.
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