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Metamaterials are engineered structures designed to achieve unique physical properties through their geomet-
ric architecture. By integrating monitoring capabilities directly into these structures, self-sensing metamate-
rials can autonomously detect their own mechanical state. These technologies have important applications in
soft robotics, smart medical devices, and structural health monitoring.

This work presents the development of a fully 3D-printed metamaterial featuring integrated sensing capabili-
ties. Specifically, the system exploits the capacitance effect to sense the applied pressure during deformation.
The project combines numerical simulations to optimize sensitivity and structural response, followed by ex-
perimental tests to validate the performance of the structure.

This research represents a step toward the development of smart metamaterials. Future work will focus on
integrating actuation mechanisms within the architecture, aiming to realize fully autonomous smart metama-
terial capable of closed-loop sensing and response.
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