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• PCLF scaffolds with large pores
• 3D printing technology used to create PCLF scaffolds
• Chondrocytes attach to scaffolds via dynamic bioreactor
• Cells remain viable, infiltrate into pores and throughout body of
scaffolds over 2 and 4 week culture periods.

• Scaffolds for cartilage regeneration
• Chondrocytes retain phenotype on scaffolds

• 3D environment inhibits de-differentiation??

Conclusions

Cartilage injuries are very difficult to treat due to
their poor regeneration potential and propensity to
develop degenerative changes. Promising
regenerative strategies combine natural or synthetic
scaffolds with biologic manipulation of stem cells
differentiation cascades to regenerative articular
cartilage.

Strategies to regenerate cartilage focus on:
• Scaffolds: decellularized, natural or synthetic

polymers
• Growth factors:  Sox 5/6/9, TGF-β, RunX2
• Stem Cells:  adipose or bone marrow derived

Introduction Cell Viability Assay

Figure 2.  Live/Dead Staining. Cells were seeded on scaffolds were cultured in fetal bovine
serum (FBS) for 14 days.  Green- viable cells, Red- apoptotic cells.
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The purpose of this study was too create a novel
composite polymer cartilage “plug” seeded with
progenitor cells that would be able to regenerate
native cartilaginous tissue.

Purpose

Scaffold Synthesis

Figure III. Live Immunostaining. Chondrocytes and Fibroblasts were cultured for 4 weeks and
stained for 2 chondrogenic differentiation markers: collagen II and Sox 9, and osteogenic
differentiation marker collagen I  Red- positive stain for marker;  Blue- Dapi nuclear stain (marker for
live cells).

Glycosaminoglycan (GAG) Assay

Pore Size Wall Size Theoretical
Porosity

Actual
Porosity

750µm 750µm 64.3% 70.5%

MicroCT Porosity Analysis

Figure 2. MicroCT porosity analysis of scaffolds after printing using 3D printer, processing
and sterilization.  Scaffolds retained their porosity after extensive processing.

Figure 1.  The synthetic polymer PCLF scaffolds were designed
using CAD software and printed using a novel 3D printing
technology.

Figure 4.  Total Collagen Assay.  Chondrocytes cultured in the presence of fetal bovine serum (FBS) or
platelet lysate (PL); either on 1) flat culture plates (control);  2) 2D PCLF sheets;  3) 3D PCLF scaffolds.

Figure 5.  GAG Assay.  Chondrocytes cultured in the presence of fetal bovine serum (FBS) or platelet lysate
(PL); either on 1) flat culture plates (control);  2) 2D PCLF sheets;  3) 3D PCLF scaffolds.


