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Light responsive shape-changing polymers are able to mimic the function of biological muscles accomplishing mechanical work in response to selected stimuli. A variety of manufacturing techniques and chemical processes can be employed to shape these materials to different length scales, from centimeter fibers and films to 3D printed micrometric objects trying to replicate biological functions and operations. Controlled deformations shown to mimic basic animal operations such as walking, swimming, or grabbing objects, while also controlling the refractive index and the geometry of devices, opens up the potential to implement tunable optical properties. In addition, these materials provide an enormous potential for the development of fully optical neural networks that can be operated without computers or other forms of electronics. 
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Figure 1. Examples of micro robots and actuators made from smart photonic materials. Upper panels (a-f): a micro walker and its surface dependent locomotion behavior. Middle panels (f-h): micro swimmers powered by structured dynamic light. Lower panels (i,l): micro hand structure and its catching a micro-object. The material can be made such that it triggers only upon certain colours and hence a micro hand can be made that automatically grabs particles with specific optical properties [from: Nocentini et al, Adv. Opt. Mat. 6, 2018].
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