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' Nanotechnology in the Surface Treatment of Titanium Implant.

Department of Dental Biomaterials, College of Dentistry, Wonkwang University
Seunghan Oh, PhD

Tissue engineering has been enhanced by advance in biomaterial nature, surface structure and design. In this paper, I report
specifically vertically aligned titania (TiO,) nanotube surface structuring for optimization of titanium implants utilizing
nanotechnology. The formation, mechanism, characteristics of titania nanotubes are explained and emerging critical role in tissue
engineering and regenerative medicine is reviewed. The main focus of this paper is on the unique 3 dimensional tubular shaped
nanostructure of titania and its effects on creating epochal impacts on cell behavior. Particularly, I discuss how different cells
cultured on titania nanotube are adhered, proliferated, differentiated and showed phenotypic functionality compared to those
cultured on flat titanium. As a matter of fact, the presence of titania nanotube surface structuring on titanium for dental
applications had an important effect improving the proliferation and mineralization of osteoblasts in vitro, and enhancing the bone
bonding strength with rabbit tibia over conventional titanium implants in vivo. The nano-features of titania nanotubular structure
are expected to be advantageous in regulating many positive cell and tissue responses for various tissue engineering and

regenerative medicine applications.
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TI21 1. Titania nanotube structuring at titanium surface. (a) Schematic illustration of anodization and experimental flow chart
to form titaniu nanotube layer. (b) Scanning electron microscopy (SEM) image showing vertically aligned titania
nanotube layer on a titanium sheet. (c) Cross-sectional transmission electron microscopy (TEM) image.
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2! 2. (a) SEM micrographs of self-aligned titania nanotubes with different diameters. (b) Table with the average
pore size distribution, roughness (Ra), and surface contact angle of titanium and 30~100mm titania nanotube
surfaces. (c) SEM micrographs of osteoblast cultured on different sized nanotube surfaces after 24 hour
incubation. (d) Bone building functionality represented by alkaline phosphatase activity of osteoblasts cultured

on the different sized nanotube surfaces.
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TJ2! 3. Rabbit implant test process and result, (a) Sample positioning on rabbit tibia, (b) mechanical testing
arrangement, (c) test fixture for tensile loading, and (d) comparative rabbit implant strengths by tensile pull

out test.
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