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Abstract 

Active matter is characterized by an ability to convert energy to another form. These matters 

present unique features such as locomotion, manipulation, and secretion activities. These 

active matters include living cells and catalyst-based materials. Our group has been 

engineering various active biohybrid matters that can assemble, transport, maintain, or 

destroy multicellular tissues of interest. This talk will introduce the design rules of a few active 

matters we invented recently. These include (1) colloidal particles and crystals that can drive 

stem cells to secrete exosomes desirable to promote injured tissue repair and (2) a self-

locomotive antimicrobial microrobot that can remove bacterial biofilm in confined space more 

efficiently than conventional biofilm-cleaning tools. In parallel, I will discuss biological 

emergence in response to these active matters.  
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