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Titanium Modification by Calcium lon Chelated Polydopamine and Its
Cytocompatibility
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Abstract: Calcium ions chelation platform was successfully obtained on a titanium surface by modification with
polydopamine. The chelation mechanism of polydopamine with Ca®" was studied. The in vitro bioactivity and cy-
tocompatibility of Ca®" chelation platform was assessed by incubation in simulated body fluids (SBF) and cultural
osteoblast cells (MC3T3-El), respectively. The results showed that the functional groups of polydopamine chelated
Ca”" were changed from phenolic hydroxyl to benzoquinone. The titanium surface modified by Ca*"-chelated poly-
dopamine could induce nucleation and growth of hydroxyapatite in SBF. Meanwhile, Cell attachment and viability
assay demonstrated that low concentration of Ca®* chelation possessed good cytocompatibility.
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Fig. 1 XPS full spectra of samples
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Tablel Chemical compositions of the surface layers of samples as analyzed by XPS

S ) Element /at% Ratio
amples
P C (e N Ti Ca N/C
Ti-OH 37.43 4495 0.86 16.76 - 0.023
Ti-PDA 68.56 22.89 8.30 0.25 - 0.121
Ti-PDA-0.1M Ca** 65.19 26.37 7.34 0.51 0.50 0.113
Ti-PDA-0.5M Ca** 62.71 28.33 6.40 - 2.56 0.102
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Fig.2 Surface analysis by XPS showing that polydopamine binds to calcium ion, chelating Ca** in CaCl, solution
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Fig. 3 FE-SEM images(a-d) and mineralization mechanism diagram (e) of hydroxyapatite formation on polydopamine surface pre-
loaded with Ca®" in SBF at 37°C for 0,3 and 7 d
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Fig. 5 Hydroxyapatite structural analysis of mineralization on
Ti-PDA-0.5M Ca®" after 7 d being soaked in SBF
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Fig. 6 (a) SEM images of cells morphology and (b) fluorescence images of live/dead staining of osteoblasts (MC3T3-E1) after
culturing for 24 h (the live cells are in green and dead cells in red)
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