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Development and application of root caries model using polymicrobial biofilm
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In the present study using a biofilm model composed of various bacteria,
changes in pH and bacterial flora with culture length and timing of sugar supply were investigated.
Using a polymicrobial biofilm model that simulates the environment of the initial stages of caries,
we confirmed that dominance of caries-related bacteria and periodontal disease-related bacteria
changed due to the presence or absence of a sucrose supply. Because this result of bacterial flora
of a biofilm model of the initial caries-inducing environment may lead to the development of
materials and procedures for the prevention of dental caries, antimicrobial effects of multi-ion
releasing filler eluate on polymicrobial biofilm grown from stimulated saliva were also
investigated. As a results, ions in S-PRG eluate not only suppressed total viable bacteria in the
biofilms but also initial colonizers of the biofilms.
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Fig 1. Diversity of bacterial species in PM biofilms grown in each medium
Total read of Veillonella dispar, V tobetsuensis and H parainfluenzae were suppressed and
Streptococcus salivarius , Streptococcus cristatus were increased in SPRG group. Further,
Streptococcus salivarius and Streptococcus cristatus were suppressed.
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Fig. 2 : Copy numbers of gene amounts of each bacterial species in PM
biofilms grown in different medium
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Fig. 1. Viable cells in PM biofilms grown in each of mediums (n=6).
There are no significant differences of CFU among same letter.

There are significant differences of CFU between group C and other groups
(p<0.05).
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Fig. 2. Next-generation sequencing amplicon analysis of PM biofilms grown in each medium.
There were remarkable differences of bacterial diversity in PM biofilms

between group C and other groups. In group B, S. amginosus increased comparing other
groups and S. gordonii decreased comparing other groups.
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Fig. 3. pH of spent mediums (n=6).
There were remarkable differences of pH between group C and

other groups.
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Fig.4. Analysis of total bacteria (Q-PCR)
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