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Summary:

Biohybrid devices are systems that combine living cells with soft materials to engineer functions that outperform inert machines.
One example of this new type of devices is the use of muscle cells to power soft robots that perform functions such as swimming,
walking, gripping or pumping. A main goal of our group is the development of a new generation of biohybrid devices based on
folded stem cell tissues under optomechanical control. Thanks to the potential of stem cells, these devices will be able to self-heal,
to self-assemble, to self-replicate, and to generate significant forces such as those that drive early embryonic development. To
achieve this goal, we need computational models that capture the 3D dynamics of stem cell tissues. In this master’s project, the
student will participate in the development of 3D hierarchical vertex models of stem cell tissues. Using a scalable parallel
computational framework, we will describe each surface of each cell in tissues encompassing thousands of cells. We will use these
models to understand stem cell tissue dynamics and to design and test biohybrid soft robots with sensing, actuation and control
capabilities.
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