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Figure 1. hMSCs on micropillar arrays in a hexagonal arrangement. Fluorescence images of the
actin cytoskeleton (green) and nucleus (red) of hMSCs on flat epoxy, and on a hexagonal array
of pillars (epoxy) at a height of 2,4, and 6m.

Morphology is often an important indicator of lineage commitment in stem cells. The interplay
between biochemical signals and mechanical cues at the cell-substrate interface that result in
changes in cell morphology is not well understood. The goal of the research project is to
develop methods and/or materials to systematically vary the stiffness, chemistry, topography,
and materials properties of a surface to understand their effect on cellular morphology. Our
group has recently found that micropillar arrays made in stiff materials such as Si and epoxy
result in the differences in cell morphology. To decouple the effect of topography and stiffness,
our group will work on making the micropillar arrays in softer materials.

The working hypothesis of our research is that surface geometry, in addition to the stiffness of
the surface, can have a pronounced effect on the morphology of cells and to their overall
capacity for differentiation. The elasticity of human tissues is on the order of 1 kPa for brain
tissues to 100 kPa for bone; consequently, the aim of this research study is to demonstrate that
the geometry/spacing of the micropillar surface affects the morphology of human mesenchymal
stem cells (hMSCs), even when the structures are produced in softer, biocompatible polymers
such as poly(HEMA-co-DMAEMA) and polydimethylsiloxane (PDMS) using our developed
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protocols.
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