Development of porous bioceramics

Porous bioceramics are the material of choice for non-load bearing bone implants. Calcium phosphates are widely used because they possess excellent biocompability.  
The primary function of porous bioceramics is filler for bone defects. Today, besides filling bone defects, porous bioceramics often have two additional tasks – act as a tissue engineering scaffold and as a drug delivery device.

If porous bioceramic implant is used as a drug delivery device it must have certain microporosity. A bone tissue engineering scaffold should have an interconnected macroporous network with pore size larger than 100 µm so that the bone tissue can grow inside the implant. 
In this research methods for obtaining porous ceramics from hydroxyapatite/ tricalcium phosphate and silicone carbide were studied. 

Three different processing methods to obtain macroporous calcium phosphate ceramics were investigated: pressing of ceramic powder with burn-out additives (open porosity – 25%; non-uniform pore size), ceramic slip infiltration into polymeric pore precursor (65 to 75%; uniform pore size), and foaming of ceramic slip (65 to 75%; non-uniform pore size; very brittle). 
The possibility of using calcium phosphate glass as a sintering aid for porous calcium phosphate ceramics was researched. From hydroxyapatite and calcium metaphosphate glass hydroxyapatite-tricalcium phosphate ceramic material can be obtained.

Microstructure of several kinds of wood is investigated and discussed as perspective biomorphic SiC ceramics precursor for biomaterial purposes. Obtained SiC ceramics can be used as tissue engineering scaffolds.

Obtained porous hydroxyapatite bioceramics were loaded with drugs using drug-water solution vacuum impregnation. Drug loaded bioceramics were investigated in vitro and in vivo.
High porosity bioceramics are very brittle because micropores and macropores act as structure defects and promote cracking. Therefore in fabricating porous bioceramics it is important not only to obtain large amounts of porosity, but also to choose proper processing conditions to improve the mechanical properties.

