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Abstract

While advancements in manufacturing have led to the development of numerous innovative devices,
replicating the complex functions of living organisms—such as molecular recognition, material production,
and self-organization—remains a significant challenge. To address this, we have developed biohybrid devices
that integrate biological components with engineered systems. These devices can be classified into four
categories: (i) biohybrid sensors, capable of highly selective and sensitive detection of target molecules, (i)
biohybrid reactors, which mimic biological reactions and are valuable for applications such as drug testing and
tissue transplantation in cell therapy, (iii) biohybrid actuators, which achieve highly energy-efficient motion,
and (iv) biohybrid processors, which enable low-energy and highly parallel computing, similar to the human
brain. In this talk, I will present some of our recent findings, focusing on biohybrid sensors and actuators, and
discuss their potential impact on future technologies.
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