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explore intramembranous ossification. However, skeletal development
can occur by 2 mechanisms: intramembranous and endochondral bone
formation. We hypothesize that a mature cartilage scaffold carries all the
signals to induce new bone formation. To test our hypothesis we created
a cartilage template, in vitro, as the transient model for in vivo
endochondral bone formation. Methods: Chick upper sternal
chondrocytes were cultured on chitosan sponges, and treated with
retinoic acid (RA) to induce maturation. Lower sternal chondrocytes
were used as controls. These cells do not undergo maturation in
response to RA treatment. Cartilage/chitosan scaffolds were then
implanted subcutaneously into nude mice. Tissues were collected every
month, for 5 months after implantation. Chondrocyte maturation in vitro
and bone formation in vivo were evaluated by microscopic, histological,
biochemical, and molecular biology methods, high resolution
radiography, and microCT. Results: Chondrocytes attached and
proliferated in the chitosan sponges. In response to RA treatment, upper
and lower sternal chondrocytes secreted an abundant extracellular
matrix, completely obliterating the pores of the sponges, but only upper
sternal chondrocytes expressed a mature phenotype. After implantation
in mice (non-bone forming region) upper sternal chondrocytes/chitosan
scaffolds caused a time dependent increase in mineral content (visible
as early as 1 month after implantation) and in bone deposition. Lower
chondrocytes/chitosan scaffolds did not induce new bone formation.
Conclusions: The mature cartilage/chitosan scaffold is a suitability
template for endochondral bone formation. This construct induces
vascularizaton and new bone deposition in and around the template.
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Two articles are currently in press:
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Engineering Growing Bone: In Vitro Studies (in press,Tissue
Engineering)
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press, Tissue Engineering)
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