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Strategies for medical implant surface modification
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Background. Currently, more than 1300 types of oral implants varying in form, material, dimension, 
interface geometry and surface properties are commercially available. Based on the available results of rand-
omized-controlled trials, no evidence that any particular type of dental implant showed superior long-term 
success. Besides other parameters, implant surface characteristics are factors affecting the rate and extent 
of the implant bone response as well as the mechanical quality of the bone/implant interface. Two main 
factors, affected postoperative success are quality of osseoinegration and bacterial infection that can cause 
implant failure and even loss. 

Aim. This review aimed to analyze strategies and method for implant surface modification for increasing 
success after oral implantation. 

Materials. The PubMed database was used with the key words – bone implants, dental implants, surface 
topography, surface modification, micro-roughness, nano-roughness, osseointegration, bone integration, 
bacterial adhesion -  used in different combinations. Both experimental and clinical studies included into 
analysis. 

Results. Two main strategies currently used for surface modification – mechanical and chemical treat-
ment. The firs one aimed to make roughness om micro- and nanolevel. Chemical strategy tries to mimic 
the extracellular matrix of bone and at the same time prevent bacterial adhesion. Major experimental 
and review articles have been shown importance of surface roughness on a micrometer to cell and tissue 
response, but pointed high bacterial viability on such type of surface. Machining/micromachining, sand-
blasting, acid etching, electropolishing, anodic oxidation, and plasma spraying currently used for commer-
cial implant system with high clinical success, but with up to 10% of postoperative complication, including 
bacterial infection. Possible influence of nanostructured surface has been indicated but still not published 
any clinical evidence of nano-roughness success. Despite the micro-roughness, nano-level modification can 
prevent bacterial adhesion and biofilm formation with good biocompatibility and cell response.Chemical 
modification includes deposition of inorganic (Ca and P) and organic components of bone matrix as well 
as including some molecules that prevent bacterial adhesion. The main problem for development effective 
coating – the same mechanism in adhesion for prokaryotic and eukaryotic cells. Other way – including of 
active antibacterial agent and nanoparticles that will inhibit pathogen growth but will not affect osteoblast 
proliferation.

Conclusion. Commercially available dental implants have good clinical success but postoperative com-
plications push scientists for developing new effective surfaces that increase osseointegration and prevent 
bacterial adhesion. 
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