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Microscale Tissue Engineering and the Bottom-up
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Abstract: Since most living tissues are composed of repeating micro-units with highly complex organizational structure
one of the major challenges in tissue engineering is to reproduce the architectures and functional properties of these micro-
units in vitro. Microscale tissue engineering is a new emerging field which can precisely control the cellular microenviron-
ment by the regulation of the microscopic geometry of scaffold using modern microfabrication technology. Accordingly, the
simulation of natural tissues with non-homogeneous and isotropic heterosexual artificial can be directed and promoted on the
microscale level. Through fabricating the micro-units and assembly by the “bottom-up” approach, construction of the en-
gineered tissue with complicated structure became possible. Therefore the mciroscale tissue engineering could provide us
with a new pathway and idea for the tissue engineering. In this paper, an overview of microfabrication technologies and
construction approaches commonly used in microscale tissue engineering were presented, and the future applications and
challenges of this field were discussed. Meanwhile, a bottom-up approach to direct the assembly of cell-laden microgels to
generate tissue constructs was illustrated.
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