Title
Spinal Recovery & Posture Vest: A Wearable Monitoring System Based on SEBS/Carbon Black Piezoresistive Smart Materials
Authors
Daniele Lezzi, David-Eugen Baciu, Giuseppe Martella, Sruthilaya Thilagapriya Arulmurugan, Youssef Reda 
Politecnico di Milano, Department of Electronics, Information and Bioengineering (DEIB), Italy
Presenting Author - Sruthilaya Thilagapriya Arulmurugan; sruthilaya.thilagapriya@mail.polimi.it
Abstract
 Post-surgical spinal rehabilitation requires accurate posture control to prevent damage on the surgical site and the development of compensatory pathologies in adjacent segments. Existing wearable solutions rely on rigid inertial sensors that are unsustainable for the clinical appli cation. Posture Vest is a soft wearable garment designed to fill this gap: it monitors spinal curvature in real time during rehabilitation sessions, alerting patients when a clinician-set safe threshold is exceeded and providing quantitative posture data to support proprioceptive re training and track recovery against pre-surgical baselines. The main functional component is the sensing layer, that exploits a SEBS/carbon black piezoresistive composite. This material was selected through a structured process that began with mechanical constraints — the sens ing layer must be lightweight, flexible, and stretchable enough to follow the full range of spinal motion — and converged on SEBS/CB as the best available balance of sensitivity, processabil ity, skin compatibility, and washability. Under strain, carbon black particles within the SEBS matrix move apart, disrupting the conductive network and raising electrical resistance in a mea surable, reversible way. The resulting signal is digitized and relayed to external terminals for threshold-based alerting. Benchmarking against six published systems shows that SEBS/CB specifically addresses the failure modes that limit competing solutions: mechanical stiffness at the skin interface, humidity-induced signal drift, poor wash durability, and regulatory safety concerns. The clinical use case is fully feasible with the proposed architecture. Remaining work centers on long-term cyclic durability testing, on-body calibration, and validation against clinical reference measurements
