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Construction of biological titanium corrosion model by evaluations of biofilm
metabolic activity and surface corrosion
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Streptococcus mutans

pH

Streptococcus mutans cells were used as the artificial biofilm, and pH at

the bacteria-titanium interface was monitored after the addition of glucose with NaF at 37° C for 90
min. In an immersion test, the titanium samples were immersed in the NaF solution for 30 or 90 min.
After incubation with biofilm, pH was maintained at around 6.5 in the presence of NaF. There was no
significant change in titanium surface and elution, regardless of the concentration of NaF. After
immersion in 900 ppm NaF solution at pH 4.2, corrosive electrochemical change was induced on the
surface, titanium elution and discoloration were detected, and gloss was decreased.

NaF induce titanium corrosion in acidic environment in vitro, while NaF does not induce titanium
corrosion under the biofilm because fluoride inhibits bacterial acid production. Neutral pH
fluoridated agents may still be used to protect the remaining teeth, even when titanium-based

prostheses are worn.
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The data are the means of three independent experiments * standard deviations.

The same small letters indicate a non-significant difference; different letters indicate
significant diflerences among groups (p < 0.05) according to ANOVA and Tukey s multiple
comparison.
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