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In this contribution we present recent results obtained with novel stimulus-responsive materials based
on ionic liquids. Our results suggest that these materials offer unique capabilities hitherto inaccessible
using conventional materials. In particular, we will focus on photo-actuation, magnetic-actuation and
solvent driven motion of small structures as examples of the fascinating behaviour of these exceptional
materials and their implications in flow control in microfluidic devices.

Polymers which contain spiropyran moieties exhibit photo-actuation behaviour due to changes in
overall charge and solvent uptake/release that accompany switching. The actuation behaviour can be
enhanced by using an ionic liquid medium to produce hybrid materials called ionogels. We have
integrated these hybrid materials into microfluidic valve structures, and demonstrated very effective
photonic control of liquid flow using low-power, low-cost LEDs [1].

Moreover, magnetic ionic liquids can be photo-polymerised within different polymeric structures for
the generation of novel ionogels which retain their magnetic properties and that can be used to control
flow and for moving objects in microfluidic structures in a control manner.

Finally, a surprising degree of movement has been demonstrated using photo-lithographically
structured ionogels. The gels were soaked in ethanol and then transferred to water, where they moved
spontaneously through expulsion of the ethanol from the ionogel [2].
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