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3D hybrid scaffolds for engineering functional tissue replacements

Osteoarthritis is painful and debilitating joint disease that is characterized by pain and degenerative changes
in the articular cartilage and other joint tissues. While a number of techniques have been developed over
the years for the treatment of small cartilage defects, there have been few attempts at tissue-engineered therapies
for end-stage osteoarthritis. Some of the major considerations for this approach include the identification and
characterization of an abundant and accessible cell source as well as the design of biologically and mechanically
functional scaffolds that can withstand joint loading. Here we describe the engineering of large, anatomically-
shaped cartilage constructs using different stem cell sources (adipose stem cells, mesenchymal stem cells, or
induced pluripotent stem cells), combined with mechanically functional cell-instructive scaffolds based on three-
dimensional weaving of biocompatible fibers. These textile processing techniques allows site-specific delivery of
proteins or genes to facilitate the formation of complex inhomogenous tissues from a single cell source.
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