4th semester 2010.

Fabrication of a micropatterned PDMS substrates for the alignment of muscle cells in vitro
Supervisors: Leonid Gurevich and Christian Pablo Pennisi (Stem Cell Lab) 

Engineering skeletal muscle tissue in vitro represents an extraordinary challenge. Skeletal muscle is composed of highly ordered fibers of differentiated muscle cells, whose structure dictates functionality. In musculoskeletal myogenesis, aligning myoblasts in preparation for myotube formation is a crucial step. Thus, an approach to engineer muscle tissue in vitro has been to grow myoblast cells on different types of microgrooved patterns. In general, the fabrication of these substrates involves photolithography, which implies a high cost. Continuous sinusoidal wave features have been obtained in polydimethysiloxane (PDMS) substrates using a combination of mechanical stretch and plasma oxidation. The obtained features are comparable in size with the structures commonly produced by photolithography, but involve a much simpler fabrication procedure. By adjusting the PDMS composition and the parameters of the plasma oxidation process it is possible to adjust the size of the produced micropatterns, i.e. the distance between two adjacent wavy peaks and the wave depths. In perspective, fabricating these wave features in PDMS may be useful in engineering aligned muscle, and hence making tissues with more physiologic architectures.
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Required tasks: 
· Fabrication of PDMS slabs and generation of the desired microstructures on the surface by oxygen plasma treatment.  
· Surface characterization
· Evaluation of the ability of the different substrates to align muscle cells in vitro. This will be done in close collaboration with Vladimir Zachar and Cristian Pennisi from the Stem Cell laboratory, at the Department of Health Science and Technology.
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Scanning electron microscope images of 6 and 12 mm sized wavy PDMS substrate showing smooth, continuous features: (a) top view, (b) cross-section of 6 (m waves and (c) cross-sectional view of 12 (m waves (from Ref. 2)








