
Aims 
 Estimate fluoride concentrations in 

dental biofilm fluid across six regions. 
 Compare biofilm fluid fluoride 

concentrations with salivary fluoride 
concentration. 

 

Background 
We know little about how fluoride is 
distributed in dental biofilm fluid across 
oral regions. Knowledge in this area could 
help us understand caries distribution 
within the dentition. 
 

Conclusions 
 There is greater variation in biofilm fluid fluoride 

concentration between regions within participants 
than between participants. 

 

 The fluoride concentration in biofilm fluid is 
significantly higher than the salivary fluoride 
concentration by a factor of approximately two. 

Materials and methods 
 42 participants, presenting with visible biofilm, 

recruited among patients attending the 
Department of Dentistry, Aarhus University, 
Denmark. 
 
 
 
 
 
 
 
 

 

 
 Biofilm samples harvested across six regions: 

upper and lower anterior region                                      
and the four molar regions (Fig. 1A). 

 One whole saliva sample collected per 
participant. 

 Samples, biofilm fluid and centrifuged saliva, 
analyzed in triplicate for fluoride using an 
inverted fluoride ion-selective electrode (Fig. 2). 

Table 1. Geometric means of the fluoride concentration 

in biofilm fluid and in saliva. GM (95% CI). 

Fluoride in Jaw Region µM 

Biofilm fluid 

Upper 
 

Right molar 13.6 (11.8; 15.6), n=38 
Anterior 16.8 (14.0; 20.3), n=35 

Left molar 12.1 (10.7; 13.8), n=40 

Lower 
 

Right molar 14.0 (12.3; 16.0), n=42 

Anterior 11.6 (10.3; 13.0), n=38 

Left molar 14.3 (12.4; 16.5), n=42 

Saliva - - 6.4 (5.6; 7.3), n=42 
 

Results 
 

 The concentration of fluoride in 
biofilm fluid from the upper anterior 
region was statistically significantly 
higher than in the lower anterior 
region and the upper left region 
(Figure 3). 

 Analysis showed a statistically 
significantly positive association 
between fluoride in biofilm fluid and 
saliva (Table 2). 

 Biofilm fluid fluoride concentrations 
were statistically significantly 1.8-2.6 
times higher than the salivary fluoride 
concentration (Figure 3 & table 1). 

 Biofilm fluid variance: 
 between triplicates  (negligible) < 
 between participants < between 
 regions within participants (Table 2). 
 Saliva variance: 
 between triplicates (negligible) < 
 between participants. 
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Figure 1C. 
Close-ups of a biofilm sample 
before and after fluid collection, 
respectively; a red arrow points 
at the biofilm fluid drop. 
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Figure 3. Fluoride concentration in biofilm fluid samples across six regions 

(triplicates; blue shades) and salivary fluoride concentration (triplicates; green shades). 
Boxes with the same letter: no statistically significant difference. (Bonferroni, p <0.05) 

Table 2. Three-level mixed effects linear regression of the 

log-transformed values of fluoride concentration in biofilm 
fluid as a function of region of origin of sample, time since 
tooth brushing and salivary fluoride concentration. 

1) Department of Dentistry, Aarhus University, Denmark 
2) Piracicaba Dental School, University of Campinas, Piracicaba, Brazil 

Fixed effects 

Biofilm fluid fluoride 

log10(µM) 

Coefficient (95 % CI) 

Regions (ref = Upper jaw, anterior)   

Upper jaw, right molar  -0.12 (-0.23; -0.13) 

Upper jaw, left molar -0.18 (-0.28; -0.07) 

Lower jaw, right molar -0.14 (-0.24; -0.03) 

Lower jaw, anterior -0.24 (-0.35; -0.13) 

Lower jaw, left molar -0.12 (-0.22; -0.01) 

Time since tooth brushing (minutes) -0.00 (-0.00; 0.00) 

Salivary fluoride concentration (log10(µM)) 0.52 (0.36; 0.68) 

Random effects (var)   
Between participants 0.017 

Between regions in participants 0.055 
Between triplicates in regions in participants 0.003 

Number of observations 
 Triplicates 661 

Regions 235 
Participants 42 

 

Figure 1B. 
Biofilm sample in a 
closed pipette tip 
after centrifuging. 
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Figure 1A. 
The six biofilm 
harvesting 
regions marked 
by blue circles. 
The green outer 
circle illustrates 
the whole saliva 
sample. 
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