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ABSTRACT

We present a synthesis approach based on topology optimization for design of compliant micro-actuators
for mechanical straining of biological tissues. The designed micro-mechanisms are supposed to provide
induced static- and dynamic strains/stresses necessary for growing and studying live tissue. The opti-
mized mechanisms are to be fabricated via a multi-material 50% (v/v) PEGDA (MW700) stereolithog-
raphy process with high precision 3D printing.

An objective based on least-square error with respect to target strains/stresses is conceptualized and
minimized with the given set of constraints and the appropriate tissue environment. The target uniaxial
strain in the tissue is considered up to 20%. Both, linear and nonlinear mechanical deformation settings
are considered within the optimization and their respective optimized designs and deformation behaviors
are compared.
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