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Influence of functional groups on biomimetic carbonate apatite coating onto

titanium implants

MATSUBARA MAKOTO”, ADACHI MASANORI?, SUMITOMO SHINICHIRO® and DOI YUTAKA?
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Biomimetic coatings of carbonate apatite (CA) , which more closely resembles bone apatite than hydroxya-
patite, were produced on titanium substrate surfaces using a self-assembled monolayer (SAM) technique. A
metastable calcium phosphate solution containing 60 mM of carbonate, about twice the concentration as that of
the blood serum, was employed as an immersion solution, and functional end groups of sulfonic acid ( —SO;
H), phosphate (—PO,H-) , carboxyl (—COOH) and hydroxyl (—OH) were investigated in terms of their ef-
Sfectiveness at inducing precipitation of CA on the surface. X-ray diffraction and FT-IR analyses confirmed the
deposition of CA on the SAM-Ti surface with all functional end groups. The amount of CA, however, was the
greatest with the sulfonic acid end group when compared after immersion for one day, indicating that sulfonic
acid 1s the most potent end group to induce CA precipitation. With the sulfonic acid end group, a thin, uniform
layer consisting of a single phase of CA was formed on SAM-T1 surfaces after one day in the immersion solution.

Key words: Carbonate apatite coating, titanium implant, self-assembled monolayer, functional end group
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