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Textile-based technologies are particularly interesting in tissue engineering since they allow
producing finely tuned fibre-based porous structures, offering superior control over the
material design (size, porosity, fibre alignment) and manufacturing. Scaffolds with very
reproducible and interconnected intra-architectural geometry can be processed increasing
the surface area for cell attachment and tissue ingrowth. This work aims to evaluate the
potential of recently developed 3D textile structures based on silk fibroin (SF) to support
human Adipose-derived Stem Cells (hASCs) adhesion, proliferation and osteogenic
differentiation. These cells constitute an emerging possibility for regenerative medicine,
including for bone tissue regeneration. A comparative analysis was performed with a more
stable polymeric system, polyethylene terephthalate (PET). SF and PET yarns were
processed into 3D spacer structures using warp-knitting technology. The obtained complex
3D architectures are composed of two knitted layers assembled/spaced by a PET
monofilament to increase the tri-dimensionality of the scaffold. Cells were able to attach to
the fibres, proliferate and differentiate into the osteogenic lineage. hASCs were able to
deeply penetrate into the scaffold and colonize its interior with great evidences of
extracellular matrix mineralization (Fig.1). The efficiency and high level of control of the warp-
knitting technology together with the interesting structural properties of the resulting
constructs makes this a very versatile and adaptable system to the specific bone tissue
anatomy and function.

Fig.1- SEM micrograph showing hASCs penetration and attachment to the fibres of the
complex 3D spacer architectures.
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