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Polyetheretherketone (PEEK) is a prime candidate to replace metallic implants and prostheses in ortho-
pedic, spine and cranio-maxillofacial surgeries. Fused-filament fabrication (FFF) is an economical and
efficient three-dimensional (3D) printing method to fabricate PEEK implants. However, studies pertaining
to the bioactivity of FFF 3D printed PEEK are still lacking. In this study, FFF 3D printed PEEK samples
were fabricated and modified with polishing and grit-blasting (three alumina sizes: 50, 120, and 250 ţm)
to achieve varying levels of surface roughness. In vitro cellular response of a human osteosarcoma cell
line (SAOS-2 osteoblasts, cell adhesion, metabolic activity, and proliferation) on different sample sur-
faces of untreated, polished, and grit-blasted PEEK were evaluated. The results revealed that the initial
cell adhesion on different sample surfaces was similar. However, after 5 days the untreated FFF 3D
printed PEEK surfaces exhibited a significant increase in cell metabolic activity and proliferation with a
higher density of osteoblasts compared with the polished and grit-blasted groups (; p; <0.05). Therefore,
untreated FFF 3D printed PEEK with high surface roughness and optimal printing structures might have
great potential as an appropriate alloplastic biomaterial for reconstructive cranio-maxillofacial surgeries.
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