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Abstract

Modern societies rely on a wide range of electronic
and robotic systems, with emerging stretchable and
soft form factors enabling an ever more intimate
integration of the digital and biological spheres.
These advances however often take their toll on our
ecosystem, with high demands on energy,
contributions to greenhouse gas emissions and
severe environmental pollution. Mitigating these
adverse effects is amongst the grand challenges of
our society and at the forefront of materials research.
The currently emerging forms of soft, biologically
inspired electronics and robotics have the unique
potential of becoming not only like their natural
antitypes in performance and capabilities, but also in
terms of their ecological footprint. This talk introduces
materials and methods or soft systems that facilitate a
broad range of applications, from sustainably
powered, transient electronic skins to metabolizable
soft robots. Based on highly stretchable biogels and
degradable elastomers, our forms of soft electronics
and robots are designed for prolonged operation in
ambient conditions without fatigue, but fully degrade
after use through biological triggers. Electronic skins
provide sensory feedback such as pressure maps,
strain, temperature and humidity sensing. Recent
advances in 3D printing of biodegradable hydrogels
enables omnidirectional soft robots with multifaceted
optical sensing abilities. wearable sweat sensors.
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Tackling the challenge of autonomous operation, soft,
stretchable and biodegradable batteries are
introduced that power Pushing the boundaries further,
design concepts that exploit mechanical instabilities
for fast actuation in soft robotics systems to
environmentally friendly cooling systems based on
the giant elastocaloric crystallization effect are
demonstrated.


