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Caries prevalence has declined significantly since the introduction of 

fluoridated toothpaste. There have been several developments regarding 

specific active fluoride ingredients but there is  not enough evidence to 

support one over the other. The purpose of this double-blind randomized 

controlled trial was to compare salivary fluoride concentrations of different 

fluoride formulations in the form of toothpaste with and without post-

brushing water rinsing in adults. 

I N T RO D U C T I O N

Study Design:

Figure 1 represents the Consolidated Standards of Reporting Trials 

(CONSORT) flow diagram of this randomised trial. The trial protocol was 

registered with ClinicalTrials.gov (NCT02740803).

Sample Size Calculations and Participants’ Allocation:

Sample size calculations estimated that a sample of 3 participants was 

needed for each group. It was decided to increase the number of 

participants to 10 per group. Block randomisation was used to assign 

each participant to one of the 12 groups. To be included in the study, 

participants had to: 1. be adults with ASA grades I or II; and 2. have a 

resting salivary flow rate of ≥0.1 ml/min. 

Participants were excluded if they were: 

1. edentulous; 2. allergic to any of the 

materials used in the study; 3. incapable 

of fasting for four hours; 4. unable to 

retain the toothpaste following brushing; 

or 5. if they had orthodontic 

braces. 

The WHO criteria for DMFT, and DMFS scoring were followed. Teeth were 

also visually examined for the presence or absence of supra-gingival 

calculus. The interventions were to brush with one of the following six 

different toothpaste formulations: (1) fluoride-free (0 ppmF); (2) sodium 

fluoride (1450 ppmF); (3) sodium monofluorophosphate (1450 ppmF); (4) 

sodium fluoride and monofluorophosphate combined (1450 ppmF); (5) 

stannous fluoride and sodium fluoride combined (1450 ppmF); and (6) 

amine fluoride (1400 ppmF). 

Participants were instructed to fast for at least two hours before the 

appointment, and refrain from brushing their teeth on the day of sample 

collection. At the start of the study, participants were asked to drool 

(unstimulated saliva sample) into a 15 ml sterile tube for two minutes. 

Then, participants brushed with 1.0 g of one of the six different 

toothpaste formulations either with or without post-brushing water 

rinsing. Saliva was collected at six different times (baseline and at 1, 15, 

30, 60, and 90 min/s post-brushing). Samples were analysed using a 

fluoride ionspecific sensitive electrode.

M E T H O D S  &  M AT E R I A L

The predictor effects were considered to be statistically significant at ≤ 

5% level. Mauchly’s sphericity test was used to validate the repeated 

measures analysis of variance (ANOVA). Two-way mixed ANOVA with 

Tukey’s post-hoc test and Bonferroni correction were used for the data 

analysis of fluoride concentrations within the different groups at 

different time intervals and within individual groups comparing rinsing 

and non-rinsing groups.

S tat i s t i c a l  a n a l y s i s

- The demographic characteristics of the participants (Table 1) were 

not significantly different among the groups (P > .05). 

Time, toothpaste formulation, and post-brushing rinsing routines 

had significant effects 

on saliva fluoride 

retention (P < .05). 

- Amine fluoride-

containing toothpaste 

was the only formula 

that showed statistically

significantly higher 

concentrations of 

salivary fluoride at 

90 min in both the 

rinsing and non-rinsing

groups. Sodium 

monofluorophosphate

toothpaste did not 

result in a significant 

difference compared 

to the control group at 

any time point, in both 

rinsing and non-rinsing 

groups (Table 2). 

- Estimated marginal 

means of salivary 

fluoride concentrations

(ppmF) for 12 groups 

(rinsing and non-rinsing) 

at different time intervals are presented in Figure 2.

R ES U LT S

1. Sodium monofluorophosphate containing toothpaste was the only 

formula that showed statistically significantly higher levels of fluoride in 

the non-rinsing group at 15-, 30- and 90-min time intervals compared to 

the rinsing group.

2. AmF-containing toothpaste was the only formula that showed 

statistically significantly higher concentrations of salivary fluoride at 90 

min in both the rinsing and non-rinsing groups.

C O N C LU S I O N
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