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[Abstract] Objective To investigate the effect of different decontamination methods, including photodynamic thera-

py, sandblasting and titanium curette, on titanium surface morphology and bacterial adhesion for the treatment of peri-
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implant disease. Methods  Porphyromonas gingivalis (Pg) and Fusobacterium nucleatum (Fn) were inoculated on the
surface of polished titanium specimens, and titanium specimen surfaces were treated with different decontamination
methods after incubation. The titanium specimens were divided into a no-treatment control group, photodynamic group,
sandblasting group and titanium curette group according to different decontamination methods. The changes in titanium
surface roughness were observed by atomic force microscopy (AFM), and the remaining bacteria on the titanium surface
were observed by scanning electron microscopy (SEM) and live/dead bacteria staining tests. After reinoculation of Pg
and Fn, bacterial readhesion was observed on the surface of decontaminated titanium specimens. Results The AFM re-
sults showed that the surface roughness of the titanium curette group was significantly higher than that of the no-treat-
ment control group, photodynamic group and sandblasting group (P < 0.05), and there was no statistically significant dif-
ference between the no-treatment control group, photodynamic group and sandblasting group (P > 0.05). The results of
contact angle measurement showed that the surface contact angle of each treatment group was smaller than that of the no
-treatment control group (P < 0.05). The SEM results obtained after the titanium specimen surface was decontaminated
showed that the number of bacteria on the no-treatment control group surface was higher and the bacteria were relatively
concentrated. The bacteria on the surface of the photodynamic group, sandblasting group and titanium curette group
were scattered and distributed in small numbers, and most bacteria on the surface of the photodynamic group were rup-
tured. The results of the live/dead bacteria staining experiment showed that the percentage of dead bacteria on the sur-
face of the photodynamic group was significantly higher than that of the no-treatment control group, sandblasting group
and titanium curette group (P < 0.05). The remaining bacteria on the surface of the sandblasting group and titanium cu-
rette groups were mainly live bacteria. The remaining bacterial adhesion on the surface was significantly reduced for the
sandblasting group compared to the no-treatment control group and the photodynamic and titanium curette groups (P <
0.05). SEM and live/dead bacteria staining results of bacterial readhesion on the surface of titanium specimens showed
that there was an aggregation of Pg on the surface of the titanium curette group, and its surface bacterial adhesion was
significantly higher than that of the no-treatment control group, photodynamic group and sandblasting group. Conclu-
sion In mechanical decontamination, sandblasting machines are a better option than photodynamic therapy and titani-
um curettes; however, sandblasting does not remove all bacterial contamination. For sterilization, photodynamic therapy
is more effective than sandblasting and titanium curettes. A combination of sandblasting and photodynamic therapy
methods for the treatment of peri-implant disease may be considered in clinical practice.

[Key words] peri - implantitis;  Porphyromonas gingivalis; — Fusobacterium nucleatum; — photodynamic therapy;
sandblasting; titanium curette; implant; roughness; plaque; debridement; bacterial adhesion
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P=0018 The titanium specimens were divid-
ed into a no-treatment control group
(NC  group), photodynamic group
(PTD group), sandblasting machine
group (SB group) and titanium cu-
rette group (TiC group) according to
different decontamination methods.
Bar = 5 pm. a: NC group, smooth
surface of titanium specimens with

TiC G uniform scratches; b: PTD group, no

PTD SB

significant change was observed in the titanium surface after photodynamic decontamination treatment; ¢: SB group, no significant change

was observed in the titanium surface after erythritol sandblasting treatment; d: TiC group, titanium curette leaves deep scratches on titanium

surface after decontamination treatment (as arrow showed); e: roughness measurement results: Sq: the root mean square height

Figure 1 ~ Surface roughness change of titanium surfaces observed under atomic force microscopy after different

decontamination treatments
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(TiC group) according to different decontamina-
tion methods. a: NC group; b: PTD group; c: SB
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ment. e: contact angle measurement results

Figure 2 Contact angle change observed by contact angle measuring instrument on titanium surface after different

decontamination treatment
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