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Significant progress in developing cell-based biohybrid actuators has increasingly 
been studied. For example, contractile stresses and forces of single cells and cell 
sheets of cardiomyocytes and skeletal myotubes cultured on micro-cantilevers have 
been measured. In this study, the integrated cell-based bio-actuator was fabricated 
by DLP 3D printer and subsequently filling the cell-matrix composed of collagen, 
Matrigel and Myoblasts. In parallel, we prepared a hydrogel actuator consisting of 
two different layers with significantly different stiffness and capacities to uptake 
water in response of the environments. Next, electrical stimulation triggered 
contraction of cells in the muscle band and movement of the integrated cell-based 
actuator. This cell-based bioactuator system could be further developed as a 
integrated cellular machines and systems to provide drug screening, programmable 
tissue engineering, and biomimetic machine design. 
   
This presentation covers the latest works in self-assembly with bio-inspired 
molecules for neovascularization and further in vivo clinical applications. In 
addition, the study of a ‘living’ microvascular stamp that releases multiple 
angiogenic factors and subsequently creates neovessels with the same pattern as 
that engraved in the stamp will be discussed also in this talk. The design 
principles established to assemble the above introduced nano- and microsystems 
would be useful in designing a broad array of bio-inspired materials to create ‘on 
demand’ micro-vascular networks in an organized fashion.    
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