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Fig. 4 Picrosirius Red and Safranin O staining of h(BMSC for 6 weeks culture in the
PCL scaffold coated with hydrogel alone and OPK loaded hydrogel. Ellipse fit and
semicircular Von Mises fit were shown for each coating to present the ECM fiber
orientation distribution, where y= mean orientation of fibers, K = fiber dispersion
parameter (anisotropy).

» Hydrogel coating materials were extruded on top of PCL filaments using the MHES
integrated 3D Bioplotter, with adjustments of multiple printing parameters.

= By controlling printing speed, feeding rate, and concentration of hydrogel layer, we
have successfully achieved evenly distributed micro-coating of hydrogel carriers on
PCL strands.

= To induce multi-phase fibrocartilaginous tissues, we applied Oxo-M and 4-PPBP,
fibrogenic small molecules on one side and kartogenin, a chondrogenic cue, on the

___other side. ) DISCUSSION & CONCLUSION

Fib: Fibrin, Fib + Gen: Fibrin cross-linked with genipin, HA-MA: methacrylate hyaluronic acid,
MDPs: multidomain peptides, Oxo-M: Oxotremorine M, 4-PPBP: PPBP maleate, KGN: Kartogenin

( Our data suggest that the chemical properties of the\

Y o hydrogel and the crosslinking agent affect the
k‘ LTN-2 mechanical strength of various coating materials and
X O Kartogenin (KGN) release properties of small molecules.
LTN-1 Hydrogel

p\ = With MSC culture, micro-coating of Fib-Gen loaded
\ HTN with Oxo-M, 4-PPBP, and Kartogenin promoted multi-
\ > phase fibrocartilaginous tissue formation.
\ » Spatial temporal delivery of small molecule is
P vdronel critical for enhanced cellular regeneration.
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18% HA-MA (Alcian blue stained) + 3 mm/s needle Fig. 2 (A) Confocal microscopic image of hydrogel coating (stained with .
° ( . ) FITC) on PCL strand (10x magnification, scale bar= 300 um. (B) Coating Supported by CDM Summer Research Fellowshlp Program and NIH/NIDCR
speed (prlntable) distribution on PCL strand for 0.2 bar extrusion
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Fig. 1 Optimization of hydrogel concentration and needle speed S
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