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ABSTRACT : Control of shape/volume, mechanical, optical, electrical, and chemical switching of materials by external stimuli
such as light, temperature, pH, electric field, and pressure has attracted great attention. Among these materials, photo-responsive
materials containing photochromic compounds such as azobenzene, spiropyran, and cinnamic acid groups have been the
subject of intense interest in recent years. In this review, we describe the recent progress in the area of azobenzene containing
polymer materials that can convert light energy into mechanical energy directly. Especially we focus our attention on light-driv-
en actuators such as artificial muscle, motor, and valve. We summarize the photomechanical effects in liquid crystal elastomer,
amorphous polymer, monolayer, and supramolecules containing azobenzene, respectively.
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Figure 1. (a) The product structures for photoisomerization re-

action of azobenzene (hv; =330~380 nm; Av,=>420 nm). (b)
UV-visible absorption spectra of azobenzene.
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Figure 2. (a) Structures of azobenzene LC monomers. (b) Bending and unbending behavior of the LCN film at 90 C in air."*
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Figure 3. (a) Chemical structures of the LC monomers. (b) Precise

control of the bending direction of a film by linearly polarized
light.”
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Figure 4. A light-driven plastic motor with the LCE laminated
film. (a) Schematic illustration of a light-driven plastic motor sys-
tem, showing the relationship between light irradiation positions
and a rotation direction. (b)Serires of photographs showing time
profiles of the rotation of the light-driven plastic motor with the
LCE laminated film induced by simultaneous irradiation with UV
and visible light at room temperature.18
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Figure 5. (a) Series of photographs showing tike profiles of the
photoinduced inchworm walk of the CLCP laminated film by al-
ternate irradiation with UV and visible light at room tempera-
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Figure 6. Chemical structures of the LC monomers and UV-in-
duced coiling of a film in the twisted configuration. In panel (a),
the sample is pictured before UV irradiation, while in panels
(b)-(e) the sample coils under UV intensity of roughly 100
mWem™. In the final panel, (f), the film was moved nearer to
the UV source in an attempt to show the maximum deformation.”
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Figure 7. (a) Photo-mechanical response of the ‘swimming’ CLCP
sample. (b) The shape deformation of a CLCP sample upon ex-
posure to 514 nm light. (c) Schematic illustration of the mecha-
nism underlying the locomotion of the dye-doped CLCP sample.21
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Figure 8. In plane bending and out of plan twisting observed in cantilevers with the nematic director aligned 0°, 30°, 45°, 65°,

and -65° to the cantilever long axis (x) when exposed to 200 mWem™ (442 nm) polarized parallel to x.
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Figure 15. Gel assembly and dissociation. Gel assembly of «-CD gel (blue) with the trans-Azo-gel (orange), and gel dissociation
with irradiation with ultraviolet light. (a) Addition of water to the gels in a Petri dish. (b) Agitation of the gels for several minutes
led to the assembly of an a-CD-gel/Azo-gel. (c) Photoirradiation at 365 nm led to the dissociation of gels,30
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