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Introduction

The topography of titanium implants has been identified as an important factor affecting the osseointegration
of surgically placed dental implants. Further modification to produce a hydrophilic micro-rough titanium implant
surface has been shown to increase osseointegration compared with micro-rough topology alone. 

Purpose

The objective of this study was to determine whether SOI implants could significantly enhanced early
osseointegration compare with SA implants. 

Materials & Methods

For this study, sand-blasted and acid-etched titanium implants with lengths of 8.5mm and diameters of 3.5mm
were prepared. Some of these implants were treated with alpha and humectants coating prior to surgery. 
The strength of osseointegration generated by these implants was evaluated using a biomedical implant
removal torque test in micropig tibia model. A micro-CT scanner was used to monitor peri-implant
osteogenesis at 16 days post-operatively.

Results

The aged SA surfaces shown hydrophobicity, were activated into hydrophilic surface and these activated
surfaces were maintained by humectants coating. The adsorption of protein and osteoblasts during an initial
culture period were higher in humectants-coated surfaces than in aged SA surfaces. Removal torque values
for the SOI implants were 30~50% greater than those of the aged SA implants at 16 days of healing.
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Fig. 1. Initial hydrophilicity and blood protein adsorption in humectant-applicated titanium surfaces. 

Fig. 2. Blood-philicity and blood clot formation in humectant-applicated titanium surfaces.
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Fig. 3. Osteoblast adhesion and spreading in humectant-applicated titanium surfaces.
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Fig. 4. The effects of humectants application on the strength of bone-implant integration and new bone formation in micro-pig. 
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Conclusions

In this investigation, SOI implant substantially enhanced the early osseointegration capacity of titanium implant
created by combination of sandblasting and acid-etching. These results suggest that SOI surfaces maintained their
hydrophilicity and resulted in a continuous retention of bioactivity and osteoconductivity. 
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