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Abstract:
It is well known that bioactive ceramics exhibit specific 
biological affinities, especially in the area of tissue re-gen-
eration. In this context, we report the development of 
an eminently scalable, novel, supercritical CO2 based 
process for the fabrication of hierarchically porous “soft” 
CaCO3 scaffolds on silicon substrates.  Exposure of these 
CaCO3 scaffolds to monocytic THP-1 cells yielded negli-
gible	levels	of	tumor	necrosis	factor-alpha	(TNF-λ)	thereby	
confirming the lack of immunogenicity of the scaffolds. 
ECM protein treatment of the scaffolds showed en-
hanced adsorption comparable to standard control such 
as glass. In vitro studies using osteoblast precursor cell 
line, MC3T3, also demonstrated the cytocompatibility 
of hierarchical porous CaCO3 scaffolds. Moreover, the 
CaCO3 scaffolds stimulated matrix mineralization (calci-
um deposition), an end point of advanced osteoblast dif-
ferentiation and an important biomarker for bone tissue 
formation. Taken together, these results demonstrate the 
significant potential of the hierarchically porous CaCO3 
scaffolds for bone tissue engineering applications
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