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Abstract (300 word limit)
Material surface is an important and versatile avenue for manipulation of cell-material interaction which eventually leads to modulation of cellular behavior. In our laboratory, we work on surface patterning to modulate cellular morphology with the hypothesis that cellular morphology has an intimate relationship with the cellular behavior. We also study the physical cues including physical stiffness, coupled with surface patterning in modulating stem cell differentiation. In particular, we found that micropatterning micro islets on polymeric substrate could directly modulate stem cell fate. Here we will show the stem cell differentiation into skeletal muscle lineage through micropatterning. We have designed patterns of 1 by 7 micron that are attached with ITG-β1 antibodies. hMSCs were then cultured on this biofunctionalized patterned substrate. After 2 weeks of culture, myotubes were observed and the relevant markers were positively exhibited. This micropatterning technique could also be adopted as a generic method to steer cellular behavior such as cell migration or polarization in wound healing applications.
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(a) Schematic illustrating top- and cross-section view of micropatterned substrate.(b) Phase contrast image of fabricated gold micropatterned substrate (Scale bar: 10 µm). (c) Confocal image of PEG passivated gold micropatterned substrate displaying precise immobilization of ITG-β1 antibodies to the gold micropattern lanes (Scale bar: 20 µm). (d) Immunofluorescent staining of F-actin (red) and β-MHC (green) from both cell groups validated the myotubes formation on patterned substrate (Scale bar:100 µm). 
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