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INTRODUCTION

éries prevalence has declined significantly since the introduction of \

fluoridated toothpaste. There

nave 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-

wshing water rinsing in adults.
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METHODS & MATERIAL

Statistical analysis
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Qd non-rinsing groups.

analysis of fluoride concentrations within the different groups 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

different time intervals and within individual groups comparing rinsing

(he predictor effects were considered to be statistically significant at S\

/

RESULTS

Study Design:

Figure 1 represents the Consolidated Standards of Reporting Trials

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

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

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

had significant effects

Time, toothpaste formulation, and post-brushing rinsing routines

Variable Non-Rinsing Group | Rinsing Group | Total P
1 1 TaY 1 . . Sex Female (%) 42 (70 37 (62) 79 (66) 0.22
registered with ClinicalTrials.gov (NCT02740803). on saliva fluoride = Female C2 200 e B
Apge Fange in vears 18- 58 18-60 18-60 0.96
retention (P < 05) Mean in vears (SE) | 27.22 (L.03) 2728 (0.95) 2725 (0.70)
Caries Experience (mean) | DMFET (5D 4 78 (547 4.70{4.91) 474518 [0.93
. . o . » . . . DT (5D) 0.60 (2.20) 0.03 (1.73) 077 (2.03) | 037
Sample Size Calculations and Participants’ Allocation: - Amine fluoride- MT__(SD) 022 (118) 0.12(0.05) 0.17(008) 053
FT _ (SD) 307 (4.10) 3.65 (3.75) 381 (3.07) | 0.66
. . . - S DMES (5D 548 (16.80 7.62 (052 805(16.66) |0.73
Sample size calculations estimated that a sample of 3 participants was containing toothpaste 55 RO fot 03 TooTa e Tod
MS  (5D) 1.05 {5.65) 0.57(1.83) 081{4.19% [0.53
FS  (SD) 6.70 (11.31) 5.07 (7.55) 633 (0.58) | 0.68
needed for each group. It was decided to increase the number of was the only formula [ - — — I—
h h d Wes (%) 17 (28) 16 (28) 332759
L J - that showed statisticall
participants to 10 per group. Block randomisation was used to assign Y Lable 1 Basctine cemmogeaphic nd cineat characecstics or cach group
. . . . S| n|f|Ca ntl hl her — Mean fluoride concentration (SD) at each study interval
each participant to one of the 12 groups. To be included in the study, 5 y hig e Rissing 4% | uvine | Lminte | 15 mes | 30 s | 60 minies | St
Non-Rinsing | 0.106 (0.154) | 0.032 (0.193) | 0.030(0.071) | 0.041 (0.053) | 0.039 (0.060) | 0.041 (0.036)
. . Rinsing 0.129 (0.120) | 0.037 (0.038) | 0.032 (0.049) | 0.023 (0.024) | 0.031 (0.048) | 0.020 (0.030)
. . concentrations of Conel @uorideee) | —— 1o
participants had to: 1. be adults with ASA grades | or II; and 2. have a P [ |75 o[ [ o
’ Non-Rinsing | 0.173 (0.203) | 33.760 (17.507) | 2.784 (2214) | 1.216 (1.044) | 0.500 (0363) | 0.324 (0.221)
Sallva ry ﬂUOrIde at Amine Fluoride (AmF) Rinsing 0.039 (0.058) | 16.865 (9.286) | 1.630(1.168) | 0.361 (0.414) | 0.312 (0.295) | 0.174 (0.160)
. R . F-test 2.900 7.268 3395 3.133 1.614 3.040
reStIng Sallva ry ﬂOW rate Of 20'1 ml/mln' ;;;l;fnsmg ﬁﬁs (0.023) :7?51;01]{18.351} 3U§§2 (2.304) ﬂljz (0.523) JZEQ (0.229) 00?83 (0.085)
[ T ] ﬁi‘jﬁ:?ﬂﬁ:'{'ﬂ"ﬂgg 90 m|n |n b Oth the Sodium Fiuoride (NaF) Rinsing 0.063 (0.043) | 15.104 (9.497) | 1.701 (0.836) | 0.452 (0.210) | 0213 (0.104) | 0.138 (0.096)
.. . (n=230) Ftest 0.969 2743 3748 3546 L159 0.206
Pa rtICIpantS were EXC|UdEd If they were. . . . . igf;;mg 4;_122{0_143} -10292?5(4_3?1) .1[?:35{1_231} gg?{n_m} ﬁﬁgn(n.mn ﬁéiﬁ{n_uﬁz}
?ﬂg{’fﬂié’;ﬂﬂ%usmn crteria (1= 4) rlnS|ng and non-rinsin g Sodium Monofluorophosphate | Rinsing 0.046 (0.043) | 8976 (4.519) | 0.867 (0.578) | 0.260 (0.137) | 0.107 (0.058) | 0.038 (0.029)
o + Declined to participate (n=106) (Na:FP(Os) F-test 7.109 3.269 3461 4 896 3961 6.705
1' EdentU|OUS, 2 a”erglc to any Of the — . Sodintm Floride and Sodi igf;;mg ;leghjﬁ[ﬂ.ﬂﬂj .1085;18(10.1]66) -1?212(1.452;1 ;:gg(n.zgzj ﬁﬁgm.m@ ;2?::35[[].1)86:1
Randomzzd (n=120) grOupS. SOd|um h_;ﬂ';’;ﬂw‘;;f;w:;ate Sqa;m& Rinsing 0.078 (0.080) | 12283 (6.486) | 1.356 (0.840) | 0.443 (0.439) | 0.186 (0.239) | 0.100 (0.120)
. . . Na;FPOs) F::estue 1;395 2373 'IZI_":CI'S& 0134 0175 0.016
matenals USGd N the StUdy; 3. INCa pable [ Allocation ] ;D::lRinsing ﬁj;(n_un .211%;19(11.6??) .1.;§4[U.6?3j ﬁgzm.wﬂg ﬁéfiﬁ[ﬂ.ﬂﬁj 'iggl[ﬂmﬂij
monOﬂuorophOSphate Stannous Fluoride and Sodium | Rinsing 0.087 (0.068) | 17.710 (9.433) | 2.245 (1.800) | 0.306 (0.342) | 0.175 (0.121) | 0.078 (0.042)
* Recevd alocaied v (1 60  Recevd alocsod manenton (r-60) B~ % T T e

of fasting for four hours; 4. unable to

+ Did not receive allocated intervention (n=0) + Did not receive allocated intervention (n=0) * Statistically significant (PZ.03)

toothpaste did not

Table 2 Comparisons between the mean fluoride concentration {ppmF) at different time intervals between rinsing and non-rinsing groups

[ Follow-Up ]

retain the toothpaste following brushing;

Lost to follow-up (n= 0) Lost to follow-up (n= 0)

result in a significant

Discontinued intervention (n= 0}

or 5. if they had orthodontic |

Discontinued intervention (n= 0)

Study Groups

Control-NR
“=** Control-R
= AmF-NR
~— AmF-R
= NaF-NR

NaF-R

difference compared oo

Analysis ]

Analysed (n=60)
+ Excluded from analysis (n= 0}

Analysed (n=60)
+ Excluded from analysis in= 0}

braces. to the control group at o001

Figure 1. Flowchart showing the selection of the study population

— NaF & Na2FPO3-R
SnF28NaF -NR
= SnF28NaF-R

R= rinsing; NR: non rinsing

The WHO criteria for DMFT, and DMFS scoring were followed. Teeth were any time point, in both

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

calculus. The interventions were to brush with one of the following six groups (Table 2).

Mean fluoride concentration in ppm

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

means of salivary 10007

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

. . . fluoride concentrations
sodium fluoride and monofluorophosphate combined (1450 ppmfF); (5)

T

T
1 mnute 15 minutes

Time

L}
Baseline

(ppmF) for 12 groups o

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

Figure 1 Estimated marginal means of salivary fluoride concentrations (ppmF) for 12 groups at different time

(rinsing and non-rinsing)

intervals with and without post-brushing rinsing

amine fluoride (1400 ppmF).
( ppmF) at different time intervals are presented in Figure 2.

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

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

CONCLUSION

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

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

. , . /1.Sodium monofluorophosphate containing toothpaste was the only \
Then, participants brushed with 1.0 g of one of the six different

_ _ , , , formula that showed statistically significantly higher levels of fluoride in
toothpaste formulations either with or without post-brushing water

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

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

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

. . . 2. AmF-containing toothpaste was the only formula that showed
fluoride ionspecific sensitive electrode.

statistically significantly higher concentrations of salivary fluoride at 90

Qn in both the rinsing and non-rinsing groups. /
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