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A bioplotted 3D in vitro enthesis model was developed to investigate tendon-to-bone
interface regeneration. Bio-plotting enables the precise, layer-by-layer deposition of
cell-laden 3D hydrogels. In more detail, hydrogels were functionalized with human
Tendon Stem/Progenitor Cells (hTSPCs). To further enhance the complexity and
functionality of the engineered microenvironment, nanocarriers based on poly(lactic-co-
glycolic acid) (PLGA) were developed and characterized through microfluidic
nanoprecipitation. These nanocarriers were designed for the sustained release of
specific growth factors: GDF-5 to promote tenogenic differentiation and BMP-2 to
induce osteogenic commitment. By providing controlled, spatiotemporal delivery of
bioactive molecules, they mimic the dynamics of the native extracellular matrix (ECM).
In addition, a standardized protocol was established to functionalize collagen- or gelatin
methacrylate-based hydrogels with both nanocarriers and stem cells, enabling the
creation of a biologically relevant, compartmentalized 3D environment that
recapitulates the enthesis structure and supports interface-specific regeneration.
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