電化學方式形成不同氧化膜層厚度及孔徑大小於鈦金屬表面對類骨母細胞之影響
Cellular response to electrochemically treated titanium surfaces in varied oxide thickness and pore sizes
中文摘要

迄今為止，許多的文獻及研究都顯示，純鈦金屬及鈦合金作為人體的植入物 (implant material) 都具有相當良好的生物相容性(biocompatibility)，此種性質和其表面獨特的氧化鈦膜性質有關， 也因而和骨頭產生了骨整合 (osseointegration) 的關係。 另外的一些研究及文獻也顯示，植入生物體內材料表面的孔徑大小/ 粗糙度和細胞初始的攀附行為、增殖、分化有關。本篇研究主要目的即在探討鈦金屬表面不同氧化膜層的厚度及表面不同的孔徑大小/ 粗糙度對類骨母細胞(osteoblast-like cell) MG-63 行為的影響，而此結果可能對縮短種植於骨內的植體，如人工牙根的骨整合癒合時間有所助益。因此，本實驗分成兩大類組，即氧化膜層組及孔徑大小組，二者皆以電化學方式(陽極氧化) 形成，在所給予不同條件的材料製備完成並在無塵室加以清洗、消毒、分析後，即以這些鈦金屬試片進行細胞培養，經特定的時間分別對細胞的攀附，增殖作不同的測試，並加以比較不同條件下這些測試的結果。 

結果顯示，一旦鈦金屬之氧化膜層厚度增加時，同時也造成及金相結晶結構，氧/鈦原子組成比例，表面接觸角或表面能的改變。 

在細胞初步的附連 (attachment) 行為在校正表面積因素後，似乎有某種程度的關連性。在細胞增殖行為上，40及80 nm氧化膜厚度的細胞濃度吸附值最高並有統計上顯著差異。在細胞增殖的後期 (8,12天) 則顯示兩種的machine surfaces (rough & smooth) 及10μm孔徑大小的細胞濃度都較50及100μm孔徑大小的細胞濃度為高。　
　　　
英文摘要
Many literatures have shown that titanium with excellent biocompatibility is due to its passive oxide film. The surface characteristics of titanium implant (pore sizes/roughness) are related to initial cell behaviors or osseointegration, however, the optimal surface design of dental implant for enhancing the rate and result of osseointegration remains unknown. The purpose of this study is to investigate the effects of the varied thicknesses of the titanium oxide and pore sizes/ roughness (micrometer range) on the initial attachment and proliferation of the osteoblast-like cell (MG-63) to the implant surfaces in vitro. The experiment is designed in two catagories: A) thicknesses of the titanium oxide and B) pore sizes/roughness. The Grade II titanium discs (10x10x3mm) are formed in varied textures and topography on their surface electrochemically. Different current densities, voltages and times to control the thickness of the titanium oxide and to creat different pore sizes on titanium discs are studied. Mechanical stylus (2D) combined with scanning electric microscope to measure the surface topography, and SIMS to detect the thickness of titanium oxide are also employed. Cell cultures are performed on the titanium discs with different conditions after materials are prepared and cleaned. The MTT test is used to investigate the cell attachment, proliferation at different time periods (4 hr,1 day,2 day,4 day, 6 day, 8 day, 12 day). The machine surfaces (rough, smooth ) are used as for comparisions. The results show that the anodizing oxide layer contained TiO2 in different phases (anatase, rutile or brookite) and with Ti3O5 on 120 nm thick oxide. The optical density from MTT test show that cells have significant proliferation on titanium samples except with 50 μm, 100 μm pore size after 48 hours. Titanium oxide with thickness of 40 and 80 nm show higher level of the cell proliferation with statistical significant difference at 8th, 12th day. The titanium discs having 100 μm pore size show the greatest optical density at initial cell attachment and with statistical significant difference compared with that of 10 μm pore size. Smaller pore-sizes and smooth surface present more proliferation than larger ones but no statistical significant difference is shown at 8th and 12th day. Surface roughness to increased surface areas is considered, when the relationship between contact angle and cell attachment level is investigated in this work.
