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Crosslinked liquid-crystalline polymers (CLCPs) are a class of materials that show 

macroscopic deformation in response to actinic light [1]. In these materials, the alignment 

of LC molecules (mesogens) is strongly coupled with a conformation of a single polymer 

chain as well as a macroscopic shape of the material. Upon exposure to light to disorganize 

the alignment of mesogens, deformation of the material occurs. CLCPs as photomobile 

polymer materials have been intensively studied due to their large photomechanical effects, 

which have enabled the fabrication of unique devices such as motors [2], inch worm [3] and 

robotic arms [3]. Although a variety of 3-dimensional movements of materials based on 

CLCPs have been demonstrated, there still remain several issues to be challenged: 1) 

mechanical properties of these materials should be improved; 2) fabrication processes of 

these materials should be improved; 3) responsive properties should be improved.  

In this work, aiming at improving the mechanical properties of CLCPs, we examined the 

photoresponsive behavior of interpenetrating polymer networks (IPNs) composed of 

CLCPs incorporating azobenzenes and crosslinked polymethacrylates that show excellent 

mechanical and optical properties [4]. Furthermore, we developed remoldable CLCPs with 

exchangeable crosslinks based on dynamic covalent bonds, which will significantly 

improve the fabrication processes of CLCPs [5].  

 

 

Fig. 1. Photomobile liquid-crystalline elastomers with rearrangeable networks. 
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COMMUNICATIONS

Robotic Systems

  L.   Hines ,  K.   Petersen , 
 M.   Sitti * ...................................3690–3696 

Infl ated Soft Actuators with Reversible 
Stable Deformations

 Most soft robotic systems  are cur-
rently dependent on bulky compressors 
or pumps. A soft actuation method 
is presented combining hyperelastic 
membranes and dielectric elastomer 
actuators to switch between stable 
deformations of sealed chambers. This 
method is capable of large repeatable 
deformations, and has a number of sta-
ble states proportional to the number of 
actuatable membranes in the chamber.

COMMUNICATIONS

Photodetectors

  Z.   Jin ,  Q.   Zhou ,  Y.   Chen ,  P.   Mao ,  H.   Li , 
 H.   Liu ,  J.   Wang ,*  Y.   Li * ...........3697–3702 

Graphdiyne:ZnO Nanocomposites for 
High-Performance UV Photodetectors

 Graphdiyne (GD), a novel carbon al-

lotrope  with a 2D structure compris-
ing benzene rings and carbon–carbon 
triple bonds, is successfully integrated 
with ZnO nanoparticles by a wet chem-
istry method. An ultraviolet photode-
tector based on these graphdiyne:ZnO 
nanocomposites exhibits signifi cantly 
enhanced performance in comparison 
with a conventional ZnO device. GD 
may have diverse applications in future 
optoelectronics.

COMMUNICATIONS

CO 2  Reduction

  H.   Zhang ,  T.   Wang ,  J.   Wang ,  H.   Liu , 
 T. D.   Dao ,  M.   Li ,  G.   Liu ,  X.   Meng , 
 K.   Chang ,  L.   Shi ,  T.   Nagao , 
 J.   Ye*  ........................................3703–3710 

Surface-Plasmon-Enhanced Photodriven 
CO 2  Reduction Catalyzed by Metal–
Organic-Framework-Derived Iron 
Nanoparticles Encapsulated by Ultrathin 
Carbon Layers

 Highly effi cient utilization of solar 

light  with an excellent reduction capa-
city is achieved for plasmonic Fe@C 
 nanostructures. By carbon layer coating, 
the optimized catalyst exhibits enhanced 
selectivity and stability applied to the 
solar-driven reduction of CO 2  into CO. 
The surface-plasmon effect of iron par-
ticles is proposed to excite CO 2  mole-
cules, and thereby facilitates the fi nal 
reaction activity.

COMMUNICATIONS

3D Printing

  E.   Fantino ,*  A.   Chiappone ,*  I.   Roppolo , 
 D.   Manfredi ,  R.   Bongiovanni , 
 C. F.   Pirri ,  F.   Calignano  ..........3712–3717 

3D Printing of Conductive Complex 
Structures with In Situ Generation of 
Silver Nanoparticles

 Coupling the photoreduction of a metal 

precursor with 3D-printing technology  
is shown to allow the fabrication of con-
ductive 3D hybrid structures consist-
ing of metal nanoparticles and organic 
polymers shaped in complex multilay-
ered architectures. 3D conductive struc-
tures are fabricated incorporating silver 
nitrate into a photocurable oligomer 
in the presence of suitable photoinitia-
tors and exposing them to a digital light 
system.
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