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Abstract：Oral microorganisms is one of the key factors leading to corrosion of 

titanium and its alloy implant materials. Currently, microbial-influenced corrosion (MIC) 

related to dental implant materials mainly focuses on bacteria. However, MIC 

associated with oral implant materials involves inherent interactions between fungi and 

bacteria, directly related to the formation of mixed biofilms. This suggests that fungal-

bacterial interactions have potential clinical significance in MIC related to oral implant 

materials. In this study, we evaluated and compared the corrosion effects of 

Streptococcus mutans, Candida albicans, and mixed bacteria on implant materials 

pure Ti and Ti-Zr alloy. The results showed differences in biofilm structure, corrosion 

behavior, and mechanisms between single and mixed bacteria. The cross-kingdom 

interaction between Streptococcus mutans and Candida albicans enhanced biofilm 

maturity and acidity, providing necessary conditions for pitting corrosion. Candida 

albicans played a dominant role in the interaction between Candida albicans and 

Streptococcus mutans. Furthermore, we found that the addition of Zr to titanium-based 

alloys improved the alloy's biocompatibility and corrosion resistance. The results of this 

study provide a basis for better selection and application of oral titanium implant 

materials from the corrosion point of view, and provide ideas for evaluating the 

biocompatibility of oral implant materials. 

Keywords: dental material; cross-kingdom biofilm; microbiologically influenced 

corrosion; acidogenicity; 

Reference 

[1] S. Li, L. Li, Q. Qu, Y. Kang, B. Zhu, D. Yu, R. Huang, Extracellular electron 

transfer of Bacillus cereus biofilm and its effect on the corrosion behaviour of 



                                                                                         

159 

 

316L stainless steel, Colloids and Surfaces B: Biointerfaces, 173 (2019) 139-

147. 

[2] F. Zeng, Y. Li, K. Chen, G. Li, C. Liu, L. Wang, L. Li, Q. Qu, Adsorption of 

Candida albicans on Ti-6Al-4V surface and its corrosion effects in artificial saliva, 

Bioelectrochemistry, 148 (2022) 108248. 

[3] S. Li, Q. Qu, L. Li, K. Xia, Y. Li, T. Zhu, Bacillus cereus s-EPS as a dual bio-

functional corrosion and scale inhibitor in artificial seawater, Water Research, 

166 (2019) 115094. 

[4] F.G. de Carvalho, D.S. Silva, J. Hebling, L.C. Spolidorio, D.M.P. Spolidorio, 

Presence of mutans streptococci and Candida spp. in dental plaque/dentine of 

carious teeth and early childhood caries, Archives of Oral Biology, 51 (2006) 

1024-1028. 

[5] Y. Zheng, Y. Yang, X. Liu, P. Liu, X. Li, M. Zhang, E. Zhou, Z. Zhao, X. Wang, 

Y. Zhang, B. Zheng, Y. Yan, Y. Liu, D. Xu, L. Cao, Accelerated corrosion of 

316L stainless steel in a simulated oral environment via extracellular electron 

transfer and acid metabolites of subgingival microbiota, Bioactive Materials, 35 

(2024) 56-66. 

  


