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Summary of the Research Project
Project A2 focuses on the development of a mechanically soft composite magnetoelectric multisensory system for wearable devices. The aim is to explore the potential of bio-magnetic applications in self-powered wearables while fabricating hybrid sensors with enhanced functionality. The project builds upon successful hybrid sensor designs from the current funding period and incorporates various components such as flexible magnetic composite structures, magnetostrictive composites with integrated energy harvesting, micro magnetostrictive composites, and flexible (self-polarized) electret thin films for pseudo piezo materials.
The proposed future work builds upon significant achievements in the current funding period, specifically in flexible magnetic composite structures and flexible (self-polarized) electret thin films. Extensive research has enhanced sensor performance through integrated energy harvesting in magnetostrictive composites. Highly stable corona-charged thin film electrets and tuneable pseudo piezoelectric soft materials have also been developed. This solid foundation enables refinement for more advanced mechanically soft composite magnetoelectric multisensory systems in wearable devices.
The research project recognizes the huge application potential of unexplored bio-magnetic applications in self-powered wearable devices. It aims to cooperate with application projects from the B area: It could support B9 for the analysis movement disorders through multi-sensory devices. Furthermore, the project will investigate the feasibility of implantable devices (in exchange with B10) and development of a positioning system for minimal invasive surgery, potentially utilizing a self-powered (electro-)magnetic transmitter (B11(N)).
To achieve its objectives, the project will follow a comprehensive work plan. It will ensure the biocompatibility of the developed materials, e.g. focusing on fluorene-free solutions. The project will integrate multisensory input/output functionalities into the system and develop encapsulation techniques for reliable packaging. It will also involve the integration of magnetic and piezoelectric components, along with the design and fabrication of readout structures and wireless ME-EM (Magnetoelectric-Electromagnetic) transducer structures. Close collaboration with the simulation (A10) and microstructural characterization (A6) ensures a comprehensive understanding of the developed mechanically soft composite magnetoelectric multisensory system in theory and microstructure. 
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