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Fabrication of light-driven soft actuator and
its information security application
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Abstract: Objectiveln order to improve the security and reduce the leakage of information, and further
broaden the application fields of information privacy, this work reported a novel information cheating tech-
nology based on a light-driven bimorph soft actuator. MethodFirst, the as-prepared gold nanorods with dif-
ferent aspect ratios were uniformly dispersed into the polypropylene/polyimide system by means of mask
depositing and coating, and then a photothermal biomorph soft actuator was fabricated, after that, the ob-
tained bimorph soft actuator was selectively cut. Herein, we defined the state presented by the bimorph
soft actuator without external light stimulation as the first information; only when triggered by the corre-
sponding laser, this soft actuator could display second type of information, which we defined as the second
false information; since the highest photothermal conversion of gold nanorods only occurred under the laser

with corresponding wavelength, the temperature of different areas observed by the infrared camera showed
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the new information, which played an important role in information cheating. ResultsThe experimental re-

sults showed that the soft actuator kept in flat state without illumination, and the cutting area of bimorph

soft actuators reached a bending angle of at least 50° under the stimulation of corresponding laser, thus the

displayed information can be clearly observed by the naked eye; while the difference of photothermal area

and non-photothermal area can only be observed in the infrared camera, where the gap of temperature was

at least 10 “C, and the displayed real information could be clearly seen. ConclusionThe combination of the

soft actuators and the information cheating is novel and effective, which provides a new strategy toward de-

velopment and future of information cheating.
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Fig.1 The Synthesis of gold nanorods based on seedless
method
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Fig.2 The fabrication process of bimorph soft actuators
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Fig.3 TEM images showing the gold nanorods with different aspect ratio (a) 45+6:30%5 nm; (b) 22+4: 54+2 nm;

(c) 35+4: 64+2nm
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Fig.4 Characterizations of different gold nanorods (a) Normalized absorption spectra of gold nanorods with different as-

pect ratio; (b) Simulation of electric field enhancement of three different gold nanorods; (¢) Maximum temperature

of gold nanorods with different aspect ratio under the stimulation of different lasers.
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Fig.5 The stimulation of soft actuators based on gold
nanorods. (a) The scheme showing the mecha-
nism of bimorph soft actuator; (b) Repeatable ac-
tuation of bimorph soft actuator under the 808 nm
laser. (c¢) Photographs showing the burdening
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tion cheating technology; and (b) a series of pho-
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