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Since PEEK (polyether ether ketone) 1is inherently bioinert and does not
exhibit osteoconductivity, orthopedic PEEK implants sometimes lead to loosening or dislodgement when
they are implanted into patients. In this study laser-bonding of apatite on PEEK surface was
examined. Bone marrow-derived mesenchymal stem cells were cultured on the surface of the
apatite-coated PEEK. As for apatite, zinc and/or silicon substituted strontium apatite were prepared
and their effects on growth and differentiation of the cells were studied. Both strontium and zinc
ions synergistically stimulated the growth and differentiation of pre-osteoblastic cells. Enhanced
osteocalcin secretion and considerable deposition of both calcium phosphate and extracellular matrix
composition were observed. Laser bonding of zinc and silicon substituted strontium apatite on PEEK
surface produced an excellently bioactive and osseointegrated PEEK material especially suitable for
spinal implants.
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