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Cellular Response on Collagen/HA Composite Coating
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Abstract: In order to improve the surface activity and biocompatibility of the medical porous titanium, sintered fibrous

porous titanium was used as a carrier, the hydroxyapatite (HA) was deposited by alkaline heat treatment and simulated body

fluids, then the water soluble collagen was coated on the HA surface to form collagen/HA composite coated porous titanium

with three-dimensional penetrating pore structure. The surface morphology and chemical composition of collagen/HA compos-

ite coating were studied, the formation mechanism of collagen/HA composite coating was discussed. The cytotoxicity in vitro

was tested and the cell response behavior on porous titanium surface was analyzed. The results show that the collagen/HA

composite coating was uniformly adhered on the surface of the titanium fiber, the microcracks on the surface of HA coating

can be repaired by collagen filling, which improves adhesion, proliferation, differentiation of mouse previous osteoblasts and

the inter-fiber growth. HA/collagen composite coating shows an improved cellular response and an promotion of fixation

between early bone and implant.
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Table 1 lon concentrations of simulated body fluid (SBF) and human blood plasma

Na* K* Mg Ca®* HCO;~ HPO,* S0,* Buffer pH
Blood plasma 142.0 5.0 1.5 2.5 103.0 27.0 1.0 0.5
SBF 142.0 5.0 1.5 2.5 148.8 4.2 1.0 0.5 A 7.25
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Fig. 1 SEM images of the collagen/hydroxyapatite composite coating: (a) cross section, (b) longitudinal surface,

(¢) magnified cross section, (d) HA coating defect
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Table 2 The atomic percents of elements of composite coating

analyzed by EDS(at%)

Element C (] p Ca Ti Totals
a layer 0 0 0 0 100.0 100.00
b layer 28.83  34.07 0.21 2.96 33.93 100.00
¢ layer 22.99 49.00 036 0.62 27.03 100.00
d layer 38.55 53.57 0 0 7.88 100.00
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Fig. 2 The mechanism schematic of the collagen/

hydroxyapatite composite coating on porous titanium

*3 AARALERESILEK MTT RAUKXZE(OD)E
Table 3 Optical density value of porous titanium samples with dif-
ferent surface conditions through MTT test

Sample 0D Value Proliferation rate
Control 0.4054 100%
Activated surface 0.0353 8.70%
HA coating 0.1339 33.03%
Collagen/HA Composite Coating 0.1852 45.68%
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Fig. 3 The morphology of cells in control group after incubating for 5 days (a) , surface morphologies of porous titanium samples with differ-

ent surface conditions after cell incubated for 5 days: (b) surface activated, (c¢) HA coating, (d) collagen/HA coating
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