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Chemical Modification of Titanium Surface by Glow Discharge
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Biocompatibility is the prime requisite for implant material and is determined by the
bulk properties and especially the surface of implant which directly contacting the
host tissue. Even though the relationships and reactions between the surface of
implant and tissue and their long-term integrity and clinical efficacy are still not well
understood, the first biological reaction known to occur after implantation of a
biomaterial is the adsorption of tissue fluid proteins onto its surface and this tightly
proteins strongly influences subsequent interactions of cells with the surface. In
order to optimize the integration of implants, it is desirable to control interfacial
reactions such that nonspecific adsorption of proteins is minimized and beneficial
molecules are selectively adsorbed onto biomaterials prior to their implantation. In
this regard, our goal is to develop a glow-discharge method to functionalize titanium
surfaces by the covalent immobilization of bioactive organic molecules. Titanium
plate first was cleaned by glow Discharge using argon plasma to eliminate surface
contaminants and to produce a consistent and reproducible titanium oxide surface
layer. Then an intermediary allylamine deposition was covalently linked to the oxide
layer by glow discharge, followed by the covalent binding of albumin to the free
terminal NH2 groups using glutaraldehyde as a coupling agent. Surface
morphologies were observed by scanning electron microscopy (SEM) and atomic
force microscopy (AFM). Analyses of surface composition were performed by
scanning electron microscopy energy dispersive spectroscopy ( SEM-EDS) and X-ray
photoelectron spectroscopy (XPS), and Surface coverage by bound albumin was
evaluated by field emission scanning microscope (FEG SEM) visualization of colloidal
gold immunolabeling. The SEM and AFM result showed that the surface
contaminants and roughness were decreased as the treating time of Argon plasma
increased. The deposition thickness of allylamine was increased with the treating
time. The surface textures were changed following different procedures except
allylamine groups and it means that the 30 min deposition thickness of allylamine is
too thin to change the surface contours. The SEM-EDS showed that the content of
surface elements was changed after treated with glutaraldehyde or albumin
indicated that argon plasma only had surface cleaning effect and did not change
surface composition and the allylamine deposition thickness was too thin to show
the difference in SEM-EDS findings. The XPS results confirmed the argon plasma
cleaning effect and revealed that the ratio and the binding energy of surface
elements changed with different treatment procedures and were similar to what
expected to coat on the titanium surface. The binding density of immunolabeling for
albumin suggests that the surface coverage of albumin is in excess of what expected

for inducing biological activity. So the surface characteristics was successful



modified on the titanium plates by glow discharge technology and this method could
offer the possibility of covalently linking selected molecules in order to guide and
promote the tissue healing that occurs during implant integration in bone and soft

tissue.



