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2 FXIAT[93]. Park & Jang 59 75 vt CE FGEs}
fibronectin®  E3A (FGF1—hFNIlls-10)E A3ty F EA9
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Abstract

The study on the effect of bioactive molecules

on dental implant therapy

Joon—Hee JUN
Department of Dentistry
School of Dentistry

Seoul National University

1. Objectives

This review article aims to identify the types and effects of
bioactive molecules that can be applied in dental implant therapy,
which allows to provide scientific evidences for safe installation and
adequate stability of dental implants. Furthermore, improved future
dental implant therapy can be suggested through profound

discussion on complications and possible way of improvements.

2. Methods



Articles published from 1°" of January in 2000 to 31°' of December
in 2013 were searched through PubMed, Scopus, and Web of
science. Keywords used for the search are as follow: dental,
titanium, implant, bioactive, biomimetic, coating, coated. Searched
articles were sorted by predetermined inclusion criteria and
exclusion criteria. Articles were selected 1) if the main material of
study is dental titanium implant(not only commercially available
implants but also experimentally treated implant), 2) if bioactive
molecules were coated onto surface, 3) if they are animal study or
human study, and 4) if they are written in English language. On the
contrary, the articles with following features were excluded:
1)Other types of titanium material (e.g. titanium mesh, barrier, etc.),
2)dental implant not made of titium(e.g. zirconia, composite resin,
ceramic, etc.) 3) dental titanium implant with surface roughness
modification, 4) experimental study, and 5)articles written in other
languages. Through discussion was conducted about articles which

fit in these criteria.

3. Results
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Research upon the types of bioactive molecules coated on dental
implant surface and their actual therapeutic effects was performed.
Bioceramic is one of the bioactive molecules, which has so far been
studied the most, and even developed as commercially available
form. It can be subdivided into hydroxyapatite and calcium
phosphate phases with various crystal structures. These materials
are known to induce long—term osteogenetic effect, or bone—
apposition, which owes to their similarity to bone tissue. On the

other hand, ions including fluoride and phosphates, and so—called

bioactive proteins including growth factor (e.g. BMP, TGF—B, GDF,

etc.) and collagen are found to promote early bone response. These
molecules promote the adhesion and differentiation of
osteoprogenitor cells, and allow implant—surrounding bone to

commence early osseointegration.

4. Conclusion

Bioactive molecules tend to promote early bone response In
general. This suggests their therapeutic advantages with poor oral
environments caused by diabetes mellitus (DM), osteoporosis,

radiotherapy for head and neck malignancies, etc. However, these
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various bioactive molecules have not been commercially available
except for bioceramic and fluoride. Several aspects should be
studied for safe and stable application of bioactive molecule on
implant surface. Above all, bioactive molecules should not be coated
in a way of interfering surface roughness. Secondly, the synergistic
effects of two or more molecules should be considered. Finally, the
measures should be devised to deliver bioactive molecule onto
implant surface in stable manners. By commercialization of bioactive
molecule—coated implant, predictable results of implant therapy

could be achieved.

Keywords: Calcium phosphates, Collagen Type I, Dental implants,
Hydroxyapatites, Intercellular Signaling Peptides and Proteins,

Osseointegration
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