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[Abstract] Excellent mechanical properties and biocompatibility resulted in titanium and titanium alloys being wide-
ly used in the medical field. However, the biological activity of atitanium surface will gradually fade with increasing ex-
posure time, which affects its final osseointegration. As an effective surface modification method, ultraviolet (UV) photo-
functionalization does not change the surface morphology of implants and is a suitable surface treatment for many
brands of implants. This article summarizes the research progress on the effect of UV photofunctionalization technology
on the characteristics of titanium surfaces, biological activity and implant osseointegration, as well as its current clinical
applications. Studies have shown that the superhydrophilicity of the titanium surface and improved biological activity en-
dowed by UV photofunctionalization can accelerate and enhance bone formation, resulting in a higher success rate of im-
plant surgery. Therefore, UV photofunctionalization has great potential for clinical chairside applications.
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Table 1 ~ Changes in titanium surface before and after UV photofunctionalization

Before UV photofunctionalization (aging titanium)

After UV photofunctionalization

Characteristics of

titanium surface carbon content of 35%-55%"*""

Biological Early cell adhesion was reduced to 1/4 to 1/2 of fresh pre-
activity pared titanium surface, and cell proliferation was reduced by
half. The cell shape of osteoblasts was round and the forma-
tion of cytoskeleton was inhibited. The alkaline phosphatase
activity and mineralization were reduced by half, while bio-

logical activity of titanium surface also decreased!”

Implant BIC was 40%-70%", early success rate was 28.6%"" and the

osseointegration healing time was long

Hydrophobic and negatively charged surface with average

Super - hydrophilic, super - lipophilic and positively
charged surface with carbon content of less than 20%
and more hydroxyl"*”

Cell adhesion and proliferation were enhanced. The
cell shape of osteoblasts was gradually stretched, multi-
angled and significantly larger in volume. Alkaline
phosphatase activity and mineralization of osteoblasts
was enhanced, and osteoblast gene expression was up-
regulated. Platelet adhesion and activation improved.
Biological activity increased. No cytotoxicity

BIC significantly improved to more than 90%!'". At ear-
ly healing stage, implant stability increased by 4

times™ and accelerated osseointegration

UV: ultraviolet; BIC: bone-implant contact
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