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Abstract:

Stem cells have demonstrated remarkable potential for tissue engineering and regenerative medicine through their
ability for self-renewal and controlled differentiation. However, the development of optimal three dimensional
(3D) scaffolds that overcome the limitations of 2D cell culture remains an elusive challenge in stem cell research.
Here, we demonstrate the use of direct-write assembly to create tailored hydrogel scaffolds composed of
3D microperiodic architectures for applications with two types of stem cells, human embryonic stem cells (hESCs)
and mesenchymal stem cells (mSCs). Photo-polymerizable poly(hyaluronic acid) (pHA) is synthesized as an ink
for scaffold fabrication due to its demonstrated biocompatibility, biodegradability, and tailorable functionality.
hESCs are cultured on 3D pHA scaffolds as an alternative to traditional culture methods based on 2D substrates
with mouse embryonic fibroblast (MEF) feeder layers. Initial results demonstrate the potential of pHA scaffolds as
chemically defined, biomimetic systems for proliferation of hESCs in an undifferentiated state. 3D pHA scaffolds
are also under development for repair of articular defects using porcine, adipose-derived mSCs. Cartilage
developed from mSCs in vitro on these 3D scaffolds exhibits a morphology that is distinct from that observed on
2D polystyrene controls. Animal protocols are under review for implantation of 3D pHA scaffolds seeded
with mSCs.
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