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Abstract

In recent years, 3D printing has been increasingly utilized within the medical field as a fast and
repeatable method for prototyping new devices in the field of prosthetics, wearable technologies, and
assistive devices. With the latest advancements in this technology, we are able to integrate multiple
materials with different properties as part of the same additive manufacturing process, using one single
machine [1].

In this work, we aim to reach the full potential of multi-material 3D printing as a fabrication strategy for
multiple medical applications by embodying features such as sensing systems and different material
rigidities within the same component. We present two devices: a fully 3D printed modular hybrid hand
with distributed tactile sensing [1], and a soft sensorized shoe insole for the measurement of 3D ground
reaction forces.

In the case of the robotic hand, by tackling a common manufacturing limitation (i.e., poor bonding of soft
and rigid materials), we developed a novel bonding technique called Repetitive Multi-layer Stacking”
(ReMusSt) to effectively print hybrid parts. Conversely, regarding our sensorized insole, we developed a
novel 3D printed piezoresistive sensor design that was tested on multiple subjects performing both
jumping and walking trials with the aim of detecting all three ground reaction force components.

This research not only demonstrates the feasibility of multimaterial 3D printing as a manufacturing
approach for robotic and medical devices, but also lays the groundwork for future studies into the
optimization of fabrication strategies for a wide range of applications.
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