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In Vitro Cytocompatibility Evaluation of
Osteoblast-like Cells on Bioacitive-treated
Titanium Dental Implants

Yi Lin, Tzu Huang Kuo, Hsien-Nan Kuo

Metal Industries Research & Development Centre, Medical Device Development Division

Abstract

One of the key factors for the success of dental implants is the achievement of close contact
between the bone and the implant surface. This is what is known as osseointegration. Besides
implant design and surgical technique, the rate and quality of osseointegration in dental implants
are related to their surface properties. Osseointegration may be accelerated by modifying the
surface properties with different surface treatments. Surface composition, roughness,
hydrophilicity and sterilization methods are parameters that influence surface properties of
implant-tissue interaction. There were many in-vitro studies reviewed about the influence of
different implant surface properties on osseointegration. However, most of them used treated-
plate models to simulate implant surfaces. Treated-plate models cannot simulate the influence of
implant design upon followed surface treatment and cellular behavior. The aim of the present
study was to investigate the cytocompatibility in vitro directly upon CP4 Titanium dental
implants made by MIRDC using MG63 human osteosarcoma cells as a cellular model. The in
vitro cytocompatibility characterized by cell morphology, adhesion, and proliferation activity
were assessed by comparing the bioactive alkali-acid and heat (AAH) treatment to machined
surface as control. The in vitro study showed the numbers of early attached cells on different
geometric regions of implants were different: macro-screw region > cutting edge region > apex
region > micro-screw region. Enhanced osteoblast adhesion and higher proliferation activity for
the bioactively modified implants compared to the machined-surface implants, especially on the
micro-screw region. In conclusion, the AAH surface treatment on dental implants indeed
enhanced the biological response in vitro, promoting an early osteoblast-like cell adhesion and

proliferation.
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