Title- Soft Multifunctional Materials for Soft Robotics and Wearable Elec-
tronics

Abstract- Biological systems exhibit a unique combination of intrinsic func-
tionalities that seamlessly integrate sensory perception, coordinated movement,
energy management, and self-repair mechanisms. Engineering soft-matter coun-
terparts that emulate the mechanical compliance and versatility of these systems
requires new classes of soft materials and manufacturing techniques. This work
aims to extend the range of physical properties and capabilities in multifunc-
tional systems towards bridging the gap between traditional rigid systems and
biological counterparts. In this talk, I will present several new techniques to cre-
ate multifunctional soft materials that exhibit embodied sensing, actuation, and
energy harvesting functionalities. This includes progress in the development of
novel material architectures that contain room temperature gallium-based lig-
uid metal alloys for passive thermal management, mechanically robust circuity,
and the ability to steer cracks. Next, I will present recent work on direct ink
writing 3D printing strategies to control liquid metal microdroplet microstruc-
ture in-situ to program mechanical, electrical, and thermal behavior to create
robust soft multifunctional systems. Lastly, I will describe efforts to create in-
tegrated soft material systems with a bioinspired nervous system to detect and
manipulate diverse underwater objects.
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