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Titanium plasma immersion ion implantation enhanced cytocompatibility and antibacterial activity of Bio-HPP
materials
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Abstract: Objective Titanium ions were implanted into Bio-HPP materials using plasma immersion ion implantation (PIII)
technology, and the biocompatibility against human gingival fibroblasts (HGFs) and antimicrobial activity against porphyromonas gingivalis
(P. g) to the materials were preliminarily evaluated. Methods The cell experiments and antibacterial experiments in vitro were conducted ,
and the specimens were randomly divided into the modified group and the control group, and the modified specimens were placed in an ion
implantation device and implanted with titanium ions by PIII technology. The morphology of the nanostructures on the surface of the
materials was observed by scanning electron microscopy. The cytocompatibility of Bio-HPP materials was evaluated by proliferation
detection, immunofluorescence staining and cell cycle distribution detection of HGFs. The antibacterial activity of the materials was
evaluated by the detection of antibacterial rate of P. g and the expression analysis of pathogenic gene, and the antibacterial mechanism was
preliminarily analyzed. Results The surface of Bio-HPP in the control group was relatively flat, and the modified group formed nanopores
with diameters of 100 to 300 nm, with smaller nanoparticles distributed in the nanostructures. The cell proliferation rates of HGFs after
cultured for 3, 5 and 7 days in the modified group were higher than those in the control group (P<0.05). After 4 hours of incubation, the
cells spread well on the surface of the both groups, and the cytoskeleton extended further outward, while the spreading area on the surface of
the control group was slightly smaller than that of the modified group. After 24 hours of incubation, the cells on the surface of materials in
the both groups showed elongated spindle or shuttle shape, with good growth. There was no significant difference in the proportions of cells at
stages G1 and G2 between the control group and the modified group (P>0.05). The proportion of cells at stage S in the modified group was
higher than that in the control group (P<0.05). After 24 hours of incubation, the number of colonies in the modified group was significantly
reduced compared with the control group; the antibacterial rate of the modified group was significantly higher than that of the control group

(P<0.05). The relative expression of pathogenic genes fimA on the surface in the modified group was significantly lower than that in the
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control group (P<0.05). Conclusion Bio-HPP materials modified by titanium plasma implantation promotes the adhesion and proliferation

of HGFs,which was conducive to the adhesion of soft tissues around the gingiva,with good antibacterial activity.
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