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Purpose: Both bioreactor conditions and gene therapy have shown 
to enhance chondrogenesis. The purpose of this study was to 
compare the effects of dynamic compression and shear, alone or in 
combination with retrovirally expressed bone morphogenetic protein 
2 (BMP-2), on chondrocytes in vitro. 
Methods and Materials: Primary bovine chondrocytes were either 
retrovirally transduced with BMP-2 or left untreated. Cells were 
seeded in 3-D polyurethane scaffolds (n=48) and further cultured 

groups were investigated: G1-uninfected, G2-BMP2-infected, G3-

points (d7, d21, d35). Outcome measurements included wet weight, 
DNA-content, glycosaminoglycan (GAG) medium release/scaffold 
content, collagen 1, 2, aggrecan, Sox 9 mRNA, histology and ELISA 
for BMP-2-transgene expression. Values given are normalized to G1 
at d35. 
Results: Wet weight/DNA-content were highest in G4/G2, while 
DNA-content declined over time. GAG release/scaffold content 
and GAG per DNA increased over time and was highest in G4/G3 
(p<0,05). Collagen 1 was lowest in G1/G4, collagen 2 was highest 
in G4/G2 (p<0,05), aggrecan was highest in G3/G4 (p<0,05), while 
Sox9 was highest in G4/G3 (p>0,05). Only collagen 2/aggrecan 

was highest in G4. Histology revealed highest cell density in G4/G2. 
BMP-2-transgene expression was stable through d35. 
Conclusions: When compared to control, in-vitro chondrogenesis 

compression and shear, combined with BMP-2, is applied.
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