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Abstract:

There is arelationship between the use of fluoride, the reduction of dental
caries and the increase of dental fluorosis. The purpose of this study was to
anayze the fluoride kinetics in saliva after using two commercialy available
chewing gums with fluoride, which contains (3.38) mg of fluoride as marketed
Sodium monofluorophosphate (NaMFP) and sodium fluoride (NaF) which are
the two most common sources of fluoride used in currently fluoride dentifrices.

Fifteen 7-9 year-old volunteers were instructed to chew the fluoridated
gums. Tota saliva was collected, at O, 3, 6, 9 and 15 minutes after 3 minutes
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starting chewing. Salivary fluoride was analyzed with a fluoride-specific
electrode (201 Fluoride E. HANNA instruments) after acid hydrolysis.

The fluoride amount in the saliva samples after the use of chewing gum
which contains Sodium monofluorophosphate (NaMFP) was 0.4 mg which
higher than after the use of chewing gum contains sodium fluoride (NaF) which
was 0.041mg in all experimenta periods,

The high fluoride presence in sdiva after the use of chewing gum of
(NaMFP) is significant to prevent dental caries and this should be evaluated in
clinical researches. On the other hand, children at an age of risk for dental
fluorosis should avoid the use of thiskind of chewing gums.
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monofluorophosphate, sodium fluoride, fluorosis

| ntroduction:

Dental cariesis a multifactorial disease and one of the main public health
problems. As a result of several studies carried out to understand the denta
caries process as well as its risk factors, dental treatment emphasis has been
moved from corrective to preventive methods. Fluoride is an extensively proven
effective agent for the control of dental caries. Its cariostatic effect is related to
its presence in the agueous phase of the apatite crystals ™ # ¥ which inhibits
demineralization and activates remineralization'.

There are many studies supporting the frequent and repetitive use of low
concentration and self-applied fluoride agents®®, stimulating the search for
alternative devices to apply it in the mouth, such as professional products, at
high fluoride concentrations (solutions, gels, pastes and varnishes) or through
home care products, like toothpastes, mouth washes ,fluoridated mucoadhesive
tablets, and, more recently,fluoridated chewing gums'"#.

The use of chewing gum increases the salivary flow, which helps to clean
the oral cavity!®. Chewing gums have been also introduced as useful vehicles for
fluoride, calcium, phosphate and chlorhexidine delivery!'®. Fluoride-containing
chewing gums increase salivary and dental plague pH, calcium and phosphate
concentration and also act on enamel remineralization™".

The chewing gums of (NaMFP) and (NaF) were recently introduced in the
marketplace as an additional agent to prevent dental caries. Each piece of the
product contains 3.38 mg of fluoride as monofluorophosphate or sodium
fluoride, despite the possibility of helping to prevent dental caries, a concern
arises about its contribution as an additional source of fluoride intake when
consumed by children in the age of risk for dental fluorosis.

Dental fluorosis is a health condition caused by a child receiving too
much fluoride during tooth development. The critical period of exposure is
between 1 and 4 years old is more risky than children over 8 yearsold 3. In
its mild form, which is the most common, fluorosis appears as tiny white streaks
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or specks that are often unnoticeable. In its severe form it is characterized by
black and brown stains, aswell as cracking and pitting of the teeth!*?,

The severity of dental fluorosis depends on the amount of fluoride
exposure, the age of the child, individua response, and nutritional and other
factors 4. Although water fluoridation can cause fluorosis, most of this is mild
(0.7- 1.2 mg of fluoride/ L) and not usually of aesthetic concern™. Severe cases
can be caused by exposure to water that is naturally fluoridated to levels well
above the recommended levels, or by exposure to other fluoride sources such as
brick teaor pollution from high fluoride coal 1**,

According to the centers for diseases control, 32% of American children
now have some form of dental fluorosis, with 2 to 4% of the children having the
moderate to severe stage (CDC 2005 USA).

Thus, the aim of the present study was to anayze the amount of fluoride
released in sdliva after chewing the gums of (NaMFP) and (NaF) in Iraqi
subjects.

Q
Na' ‘o—FI>—0‘ Na’
F

Chemical Structure of Sodium monofluor ophosphate

Materialsand Methods:
Experimental design:

The study was carried out with fifteen 7-12 year-old children. All of them
had good genera health; the children chewed the fluoridated gum, each piece
containing bb (4.2) mg of fluoride as monof|uorophosphate or sodium flouride.

The saliva was collected in cooled plastic containers at (0, 3, 6, 9, and 15
min) after 3 minutes starting chewing gum. During this period, the volunteers
remained seated and were not allowed to have any food or drink. The samples
obtained were stored in freeze at -5 °C until fluoride analysis.

Fluoride analysis:
Acid hydrolysis:

The acid hydrolysis of fluoride was done because the samples of chewing
gums contain fluoride as monofluorophosphate and sodium fluoride which form
complex with some of saliva components. The method used was adapted from
the method proposed by Cury™ modified by Orth et al.l*” for the analysis of
monofluorophosphate and sodium fluoride in saliva after using a dentifrice
containing both these fluoridated compounds. To 0.25 ml of each saliva sample,
0.25ml of 2 mol L™ hydrochloric acid (Aanalytical reagent,Gainland chemical
company,UK) was added, and the samples were kept for 1 hour at 45°C under
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agitation in water bath. Then, neutralization was accomplished with 0.5 ml of 1
mol L™ sodium hydroxide (Analtical reagent,Gainland chemical company,UK).
Fluoride measurement

Fluoride was analyzed by the direct method, using a fluoride specific
electrode (201 Fluoride E. HANNA instrument, China) and an ion analyzer.
Prior to the samples analysis, a set of standards (ranging between 0.025-3.2 ppm
F) was prepared in triplicate, using seria dilution from a 100 ppm NaF stock
solution (E.Merck, Darmstadt, Germany). The millivoltage potentias were
converted to ug F using a standard curve.

Fluoride released (mg) in saliva with time after
chewing the gums
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Figure-1: The kinetic released of fluoride (mg/g) in saliva from chewing
gum of NaM FP and Naf respectively at different periods (min).

Result:

Figure-2 shows the mean total fluoride released (mg) with time. The
comparisons showed that the chewing gum which contains (NaMFP) released
significantly higher amounts of fluoride when compared to chewing gum which
contains (NaF), up to the 15 min collection time. The amount released decreased
with time.

Table -1 represents the total amount of fluoride released in saliva (mg),
during the whole experiment, for the two gums, a significantly higher amount of
fluoride was released when chewing gum which contains (NaM FP ) was chewed
(0.4) mg of fluoride when compared to chewing gum which contains NaF
(0.041) mg of fluoride.
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Collection Fluoride conc. Fluoride conc.
period (min) Released from Released from
NaM FP chewing NaF chewing
gum(mg) gum(mg)

0.0 0.26 0.025

3 0.06 0.007

6 0.004 0.005

9 0.003 0.003

15 0.001 0.001

Total 04 0.041

Table-1l: The concentration of fluoride which released in saliva from
fluoridated chewing gum which indicated a significant increase
(P<0.05) in release from NaM FP compared with NaF.

The contribution as a percentage, of one piece of each chewing gum to the
maximum daily recommended fluoride intake (0.07 mg of fluoride/kg of body
weight)!*®. For 1 to 7 years old children a single tablet of chewing gum of
NaMFP represent 57% and 23.8% and for NaF chewing gum represents 5.85 %
and 2.56 % of the maximum daily fluoride ingestion recommended for children
aged 1 and 7 years old, respectively.

Discussion:

It is known that the frequent and repeated use of low fluoride
concentration products, which promote low and constant salivary fluoride levels,
is the most efficient way to prevent dental caries™ 1% | evels between 1 and
10 ppm of fluoride reduce the enamel solubility and increase the
remineralization rate, facilitating the precipitation of minerals on the enamel
surface 19,

Siogren et al'’® (1997) found the greatest fluoride values in sdiva
between 5 and 10 minutes after the use of a fluoridated chewing gum. In the
subsequent periods, the fluoride concentration in saliva decreased gradualy. In
this study, the fluoride release was significantly higher at 0, 3 min compared to
6, 9 and 15 min when the fluoridated gum was chewed. Although Sjogren et
all* (1997) aso suggest that the salivary flow stimulation may have a negative
effect on the fluoride retention in the mouth, Bruun et al™¥.(1982)
demonstrated that a single chewing gum tablet with 0.5 mg of fluoride can
maintain high fluoride levelsin salivafor at least 60 min.

Lamb et al™™.(1993) sustained in their study that chewing a fluoridated
gum with only 0.1 mg of fluoride five times a day favors the remineralization of
initial dental caries lesions, and that this frequency could maintain high fluoride
levelsin saliva during most part of the day.
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Silva et al'®. (2003) evaluated the effect of two commercialy available
chewing gums with fluoride on the cariogenic micro biota of saliva and dental
plague. The gum Fluorite showed a faster pH recovery and a F release to saliva
after up to 30 minutes.

The potentia anticariogenic effect of chewing gums containing fluoride
has been proposed by Lamb et al.™ (1993) and Sjogren et all*¥.(1997).
However, there are no data regarding the fluorosis risk that this type of product
may promote. It has been suggested that the incidence and severity of denta
fluorosis have become greater in the last decade in both optimally fluoridated
and non-fluoridated areas in many countries, as well asin Brazill?:#* %24 23],

This has been attributed to an increase in the fluoride level of foods and
beverages through processing with fluoridated water, inadvertent ingestion of
fluoride toothpaste, and the inappropriate use of dietary supplements”.

Considering that the highest risk factor for the development of dental
fluorosis is the total amount of fluoride ingested, and that nowadays there are
severa available sources, the chewing gum of NaMFP can cause concern for
children at the age of risk for dental fluorosis, which comprises 1 to 7 years of
age.

One tablet of NaMFP chewing gum could represent 57%, (NaMFP is
easily soluble in water with strong hygroscopy, its solubility is 42gm\100 gm
water at 25°C) while one tablet of NaF chewing gum could represent 5.85%
only of the maximum daily fluoride ingestion (the relative constant solubility
rate of NaF makes it an ideal source for the fluoride ion in treatment oaf
municipal water supplies ,solubility 0.769\100gm water at 25°C), This
maximum daily ingestion was calculated, based on the literature, as being
0.07 mg of fluoride/kg of body weight™ and considering the use of a single
tablet. Unfortunately, there is no data available on the consumption of chewing
gum by children. However, it is possible that children use more than one tablet
per day, which increases the risk of dental fluorosis development.

Hattab et al.® (1989) demonstrated a mild increase of fluoride plasma
levels after the use of afluoridated chewing gum and concluded that this product
offers a minimal risk of adverse effects. However, this study was carried out in
fluoride deficient areas and with adult subjects, using a chewing gum with
smaller amounts of fluoride (0.113 mg) when compared to that used by the
present study (approximately 3.38 mg, according to the manufacturer).

Therefore, other studies with children living in optimally fluoridated areas
are necessary to observe the effect of chewing gum which contains NaMFP on
the plasma fluoride levels.

Conclusion:

This study indicated that:

1- The fluoride concentration in saliva samples after the use of chewing gum
which contains (NaMFP ) was significantly higher than that observed after
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4-

the use of chewing gum which contains (NaF) in all the experimental times.
The fluoride release during the experiment was 0.4 mg for chewing gum
which contains (NaMFP) and 0.041 mg for chewing gum which contains
(NaF).

The high fluoride concentration in saliva after the use of chewing gum
which contains (NaMFP ) may be important on dental caries prevention in
children or adults, especially for individuals with compromised salivary flow
or the ones who live in deficient fluoride areas. However, further clinical
research is necessary to clarify thisissue.

The use of chewing gum which contains (NaMFP) should be avoided by
children at the age of risk for dental fluorosis because the fluoride release
varied from 57% to 23.8% of the maximum recommended daily intake for
children aged 1 and 7 years old, respectively

The use of fluoridated gum should be used to patient with high risk to caries.
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