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Objective

The aim of study was to evaluate the effect of chemically surface modification with hydrophilicity on various
physiochemical parameters which involved with in vitro osteogenesis.

Results

1. Protein and platelet response on CA is much higher than SA

Materials & Methods

1. Preparation of titanium disks
Two types of commercially pure titanium (Grade 3) disks with12mm in diameter and 1mm in thickness were
prepared.
1) SA surface : Hydrophobic surface by Sandblasting with Al2O3 and and acid etching with HCl/H2SO4

2) CA surface : Super-hydrophilic SA by reducing atmospheric carbon contamination and storing in a solution
of calcium.

2. Surface characterization and in-vitro evaluation
After surface treatment, we verified the surface topography, chemical composition and blood-wettability between two
surfaces by SEM, EDS, contact angle measurement. The biological efficiency of chemically activated surface is
evaluated by various in-vitro tests such as protein adsorption, platelet activity, osteoblastic cell behavior.

SA surface CA surface SA surface CA surface

Albumin adsorption, [OD]

1.5

1.2

0.9

0.6

0.3

0.0

Protein adhesion

SA

0.1

CA

1.1

120

100

80

60

40

20

0

120

100

80

60

40

20

0

Protein adhesion

SA

72

CA

100

Platelet adsorption, [%]

SA

31

CA

100



75Volume.0774 PAPERS

3. Hydrophilic CA surface accelerate ALP activity and Mineralization

Morphology of MG63 osteoblast-like cell
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Conclusions

In this study, we verified the chemistry and wettability of titanium surface were important variables in determining
protein and osteoblastic cell response. Albumin adsorption, platelet adsorption and activation on chemically
activated CA surface was dramatically enhanced compared with hydrophobic SA surface. Also, these super-
hydrophilic CA surface showed higher osteoblastic response such as cell adhesion, proliferation, ALP activity,
mineralization.
Therefore, chemically activated and hydrophilic CA surface may play roles in stimulating the bone formation and
ultimately enhanced bone-implant contact compared with hydrophobic SA surface.

2. Hydrophilic CA surface enhances the cell spreading behavior.


