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Salivary retention after application of
fluoride gel using toothbrush or tray:
a crossover trial

Abstract: Currently, there are no studies in the literature evaluating sali-
vary fluoride retention after small amounts of fluoride gel are applied to
children’s teeth. Therefore, the objective of the present study was to com-
pare salivary retention after gel application using a toothbrush or by tra-
ditional application with trays. In this crossover study, children with ac-
tive caries (n = 10) were randomized into one of the following treatment
groups: a) application of fluoride gel using a tray (control), or b) applica-
tion of fluoride gel with a toothbrush (treatment). After a 7-day washout
period, the treatments were inverted. Unstimulated saliva samples were
collected at baseline and 0.5, 5, 15, 30, 60 and 120 minutes after acidu-
lated phosphate fluoride (APF) gel application in order to analyze fluoride
retention in saliva. The area under the curve (AUC) was also calculated.
There were no differences in fluoride retention after application of small
amounts of APF with a toothbrush compared to traditional gel applica-
tion using trays at all time points studied, and no differences in AUC
were observed (Student #-test, p > 0.05). These results suggest that appli-
cation of fluoride gel in children using a toothbrush can be utilized as an
option rather than traditional trays, since the same salivary retention of
fluoride is obtained using a lower dose.

Descriptors: Fluoride; Saliva; Clinical Trial; Cross-Over Studies.

Introduction

Professionally applied acidulated phosphate fluoride (APF) has been
used for dental caries control since the 1970s, and its anticaries effective-
ness has been demonstrated.! The application of APF gel has been recom-
mended as part of dental caries treatment in specific risk situations, such
as compensation for lack of self-use of fluoride products®* or individuals
with caries experience.>*

Fluoride gel has the best cost-benefit relationship when compared
to other types of topical fluorides.” However, adverse effects from fluo-
ride gel have been reported, especially in children.® Depending upon the
method of application, 15 to 31 mg of fluoride might be ingested during
treatment, resulting in gastrointestinal effects such as nausea, vomiting,
and abdominal pain.”!® A lower APF dose can decrease the risk of toxic-
ity and adverse effects, especially in younger children in whom the swal-
lowing reflex is not fully developed.” APF gel is traditionally applied by
dispensing 2 to 5 g per tray.''? The application in adult volunteers of
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3.0 g fluoride gel for 4 minutes in trays, increased
the dose of fluoride swallowed about 10-fold com-
pared to brushing with 0.6 g gel for 2 minutes, al-
though both applications resulted in similar salivary
fluoride levels.'> Therefore, an alternative to APF
use in a tray is to apply fluoride gel with a tooth-
brush, since this method reduces the amount of gel
required, with a consequently reduced risk of toxic-
ity by accidental ingestion.5!?

Another alternative for safe gel use in children is
to reduce the time of gel application from 4 minutes
to 1 minute, since both time periods lead to equally
efficient enamel retention and demineralization re-
duction.!® Fluoride levels in whole saliva can be af-
fected by method of delivery, and generally follows
the same pattern in plaque samples.'* Although sali-
vary retention of fluoride does not necessarily reflect
anticaries effect, this data can provide some indica-
tion of dose-effective methods of topical fluoride ap-
plication."

Fluoride levels in saliva are dependent upon the
method of application. Previous studies that evalu-
ated salivary kinetics after administration of a lower
APF dose were conducted in adult volunteers using
different application times when compared to trays.
Therefore, the objective of the present study was to
compare salivary retention in children after 1 min-
ute APF gel application using a toothbrush or by
traditional application with trays.

Methodology
Study design

The study was approved by the Ethics Commit-
tee of the University Hospital of the Federal Uni-
versity of Maranhdo (UFMA) (process # 33104-
204/2006). Parents or legal guardians of each child
read and signed an informed consent form in which
all procedures, possible discomforts or risks, and
benefits were fully explained. The study was con-
ducted in the city of Sio Luis, Maranhio, Brazil,
and involved a community whose water supply con-
tained < 0.3 ppm fluoride.

Based on a pilot study that evaluated fluoride re-
tention after 15 min using 10 caries-active children,
and a paired t test, assuming a mean difference of
5.2 and a standard deviation of 6.0, 10 subjects per

494 | Braz Oral Res., (Sdo Paulo) 2012 Nov-Dec;26(6):493-7

treatment would be expected to provide 80% power

at a level of significance of 5%. Six-year old children

with normal salivary flow (1.33 + 0.45) were select-
ed for inclusion. They also had at least three active
caries lesions, which were assessed using the Nyvad

caries classification system. In this system, score 1

represents active non-cavitated enamel lesions, score

2 represents active cavitated enamel lesions, and

score 3 represents active cavitated lesions in den-

tins.!'* Exclusion criteria were the presence of deep
cavities that could cause pain during the procedures.

All caries lesions were evaluated by one examiner

(IMCA) by visual/tactile criteria using a dental mir-

ror and dental explorer.

Of the sixty children examined, about seven-
teen met the inclusion criteria; therefore, using a
sequence of random numbers, ten children were
randomized into one of the following two treatment
groups (five per treatment):

a. application of 2 mL APF (1.23% F gel, TopGel,
Vigodent S/A, Rio de Janeiro, Brazil) using a tray
(Biodindmica, Ibipora, Brazil) (control), or

b. application of 0.5 mL APF with a toothbrush
(treatment).

The parents or legal guardians received fluoride
toothpaste containing 1100 ppm fluoride (Tandy,
Colgate, Sdo Paulo, Brazil) to be used by their chil-
dren throughout the study. They were also advised
that the children should appear on the scheduled
day of sample collection after an overnight fast so
that each subject would receive breakfast and brush
their teeth using about 0.5 g of fluoride dentifrice
followed by the rinsing procedure at one time.

One hour after brushing, an unstimulated saliva
sample (baseline) was collected. Next, APF gel was
applied for 1 min as follows:

¢ in the control group, 2 mL APF (25.6 mg fluo-
ride) was applied using disposable trays, and

® in the treatment group 0.5 mL APF (6.4 mg fluo-
ride) was applied with a toothbrush for the same
period of time, using a disposable syringe to
check the volume in both groups.

After a 7-day washout period,! the treatments
were inverted.



Gel application using trays

Children received a 1-min application of fluo-
ride gel using trays. They sat with their head slightly
tilted forward, and were instructed not to swallow
the gel; they could expectorate excess saliva when
necessary.

Gel application using a toothbrush

The children brushed their teeth for 1 min with
0.5 mL gel, under supervision of a monitor. During
treatment, they were instructed not to swallow the
gel, and they could expectorate excess saliva when
necessary. After treatment application, the children
were instructed to expectorate all excess product for
30 s. Unstimulated saliva samples were then collect-
ed 0.5, 5, 15, 30, 60, and 120 min after topical fluo-
ride application for determination of fluoride levels.
For this purpose, the children accumulated saliva in
their mouths and were asked to expectorate into a
plastic container for 60 s. Saliva samples were stored
in plastic recipients with an airtight lid, and labeled
with the child’s identification and time of collection.
The children were instructed to not ingest foods or
beverages for 120 min after application. At the end
of the study, all children were instructed regarding
oral hygiene procedures, and were referred for sur-

gical-restorative treatment at the Pediatric Dentistry
Clinic of UFMA.

Salivary fluoride analysis

Saliva samples were stored in a freezer (Bras-
temp-Whirlpool Corp., Joinvile, Brazil) at 22°C un-
til the time of analysis. For determination of fluoride
ion concentration in saliva, the samples were diluted
in total ionic strength adjustment buffer (TISAB
II, Orion, Thermo Electron Corporation, Beverly,
USA) at a ratio of 1:1. Standard fluoride solutions
were used to construct the calibration curve.* The
quantity of fluoride in saliva was analyzed with a
combined fluoride-specific electrode (Orion, Ther-
mo Electron Corporation, Beverly, USA) connected
to an ion analyzer (4 Star Orion, Thermo Electron
Corporation, Beverly, USA) by one technician who
was blinded to the treatment groups. The values
were obtained in millivolts (mV) and were con-
verted into ppm using Excel software (Microsoft,
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Redmond, USA). The area under the curve (AUC)
of salivary fluoride retention for each volunteer was
calculated using the ORIGIN 6.0 program (Origin
Lab., Northampton, USA).

Statistical analysis

The data for salivary retention of fluoride at all
time points studied and AUC were compared for
both APF treatments. After application of the Shap-
iro-Wilk test, the data showed normal distribution,
so the results obtained were compared by the Stu-
dent t-test for paired samples. BioEstat 3.0 software
(IDMS, Belém, Brazil) was used for statistical analy-
sis, and the level of significance was set at p < 0.05.

Results

All 10 volunteers completed the two phases of
the study and no saliva samples were lost. Table 1
shows the mean and standard deviation value of flu-
oride retention in saliva obtained for the two groups
at the different time points studied. Paired analysis
revealed no difference in fluoride retention between
the group receiving 0.5 mL APF applied with a
toothbrush (treatment group), and the group receiv-
ing 2 mL APF using a tray (control group) at any of
the time points studied. There were no differences
between groups when AUC was analyzed (Table 1).

Discussion

Although previous studies have determined sali-

Table 1 - Fluoride retention in saliva (ppm) after application
of APF gel with a toothbrush or tray.

Thne Treatment groups

(min) | With a tray (2 ml) | With a toothbrush (0.5 ml) | P
Baseline 0.54 + 0.13 0.47 + 0.3 0.18
0 75.02 + 68.24 7490+ 4512 0.40
5 23.71 £ 27.61 32.14 + 33.53 0.30
15 7.74 £ 6.53 8.95 £ 8.37 0.30
30 534 £ 249 7.84 £ 9.60 0.28
60 3.53 £ 1.90 3.62 £ 1.61 0.28
120 2.03 + 1.19 226 + 1.50 0.37
AUC | 116.08£102.78 131.84 £ 90.24 0.40

Results are reported as mean * standard deviation (n = 10).
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vary kinetics of fluoride following utilization of
small amounts of gel with a toothbrush compared
to use of trays, they were conducted in adult volun-
teers, using a gel application protocol for 2 minutes
with a toothbrush!?> and 4 minutes with a tray.'>!
Our results provide comparative analyses on the re-
tention of salivary fluoride in children using a proto-
col of gel application for 1 minute, which has been
studied in Brazil.’® Salivary fluoride retention after
APF gel application in children’s mouths seemed to
be more affected by the residual gel remaining in
the oral cavity than by the amount applied, since a
lower fluoride dose used with a toothbrush resulted
in the same salivary retention as traditional applica-
tion with a tray using a four-fold higher amount of
gel.

Only children with active caries lesions were in-
cluded in the present study. Knowledge about the
activity of the disease must be taken into account
by the professional when using fluoride gel.'®'* Con-
secutive application of fluoride has been suggested
for patients with disease activity in order to increase
fluoride reserves.??!' In this respect, the dose of flu-
oride application able to produce maximum caries
reduction with minimal risk or adverse effects needs
to be determined.”!® Fluoride application with a
toothbrush permits a reduction in the amount of gel
that is used compared to trays for four consecutive
applications. This approach could be more effective
because it saves on cost of trays. In addition, it could
be an excellent opportunity to reinforce brushing
habits for children during application of APF with a
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toothbrush.?? The fluoride dose used in this experi-
ment on a toothbrush (6.4 mg fluoride) was much
lower than a dose that could cause acute toxic-
ity (5.0 mg fluoride/kg)?® in a child weighing about
20 kg. Therefore, gel application with a toothbrush
offers more safety, especially because it has been in-
dicated for public health programs,?* such as school
programs.?’ In fact, even preschoolers, a group that
demands a high level of care due to fluoride intake
risk, can benefit from this method.?*

Although we were unable to make conclusions
about anticaries effect, since the amount of “CaF,”
deposits on the tooth surface?® was not evaluated
in this study, they can provide an indication that
gel application using toothbrush is a dose-effective
method, since salivary fluoride retention in children
was not affected when a lower dose was used.

Conclusion

These results suggest that application of fluoride
gel with a toothbrush seems to be a dose-effective
method, especially when used in public health pro-
grams involving children.
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