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	Title Line: Fabricating Bone Scaffolds Using PEEK Incorporated with Hydroxyapatite and Carbon to Enhance Mechanical Properties
	Finalist Name(s): Mariah Collins
	Abstract: The purpose of this experiment was to research if an artificial scaffold could be engineered using a thermoplastic for the purpose of facilitating bone regeneration in patients who have severe tissue damage. This was tested by creating eight different scaffolds using the polymer polyetheretherketone (PEEK) bonded with the mineral hydroxyapatite, which is a mineral found in bones and teeth that promotes cell growth, incorporated with 0.5%, 1.0%, and 2.0% carbon fibers (CFs) and carbon nanotubes (CNTs). Samples were manufactured using various methods and leaching of pure sodium chloride was used to create a porous biocomposite, while pore size and porosity percentage was observed using micro-CT scanning, and compression tests using a Universal Testing Machine were conducted to analyze mechanical properties such as compressive strength and flexural yield modulus.  The scaffold that had the biocomposite PEEK+HA+CNT 0.5 % had the highest compressive strength of 245 MPa and the highest flexural yield modulus of 4.5 GPa. All scaffolds were engineered with a porosity of 75% or higher with the biocomposite of PEEK+HA having the highest of 81%. Through the addition of carbon nanotubes at 0.5% there was an increase in compressive strength of 89.1% and a 136.8% increase in flexural yield strength from PEEK alone. The results support the scaffolds using PEEK, hydroxyapatite and various concentrations of CNTs and CFs as viable options for artificial scaffolding needs in patients with significant tissue damage in order to promote osteogenesis. 
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