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Explanation of IAOMT position: The IAOMT does not endorse the use of topical fluoride.

Name of SOC/SR: Topical Fluoride and its Safety for Human Use

Alternative name(s) of SOC/SR: Topical Fluoride: Is topical fluoride effective as an antibacterial agent AND is it safe for human
use?

What is this SOC/SR related to: Dentistry

Is this SOC/SR a: Product and Procedure

Do you have a vested financial interest in any part of this SOC/SR?

No

Purpose of the SOC/SR: To show the efficacy of topical fluoride including the pros and cons regarding its use.
SR History: Action of topical fluoride:

The mechanism of action of fluoride on tooth enamel has been shown to be primarily topical, and not from ingestion
(Buzalaf, Pessan, Honório, and Ten Cate, 2011; Featherstone, 2000; Moreno, Kresak, and Zahradnik, 1977). As far
back as the early 1980s, it was established that fluoride controls caries mainly through its topical effect. Fluoride
present in low, sustained concentrations (sub-ppm range) in the oral fluids during an acidic challenge is able to absorb
to the surface of the apatite crystals, creating the newly formed fluorhydroxyapatite (or fluoroapatite) crystals, inhibiting
demineralization. When the pH is re-established, traces of fluoride in solution will make it highly supersaturated with
respect to fluoroapatite, which speeds up the process of remineralization. Topical fluoride also provides antimicrobial
action. Fluoride concentrations found in dental plaque have biological activity on virulence factors of S. mutans in
vitro, such as acid production and glucan synthesis, but the in vivo implications of this are still not clear (Buzalaf et al.,
2011).
Briefly describe the SR:

The purpose of this SR is to show the mechanism of action of topical fluoride and describe the benefit or harm to human
use. This SR will show the science behind topical fluoride, including but not limited to its recommendations for use.

1

Specifically, by outline if appropriate, describe the SR:

I. Description of Topical Fluoride
a. Mechanism of action
b. Forms and uses – according to dental experts
II. Organized Dentistry/Medicine’s Position
III. Argument for Use vs Non‐use
I.

Description of Topical Fluoride

According to the Miller-Keane Encyclopedia and Dictionary of Medicine, Nursing, and Allied Health, fluoride is
defined as “any binary compound of fluorine” (Miller-Keene & O’Toole, 2005). This same dictionary defines topical
fluoride as “a fluoride applied directly to the teeth, especially of children, in a dental caries prevention program”
(Miller-Keene & O’Toole, 2005). This statement leads the reader to assume that topical fluoride is a beneficial caries
preventive compound.
The interaction of fluoride with the mineral component of teeth produces a fluorohydroxyapatite (FHAP or FAP), by
substitution of F- for OH-. This results in increased hydrogen bonding, smaller crystal lattices, and an overall decrease
in solubility (Moreno et. al, 1977).
In addition to protecting against demineralization, another way in which fluoride interacts with enamel to reduce
dissolution is through remineralization. This is a process in which partially dissolved enamel crystals act as a substrate
for mineral deposition from the solution phase that enables partial repair of the damaged crystals. Therefore,
remineralization will counteract some of the demineralization and an equilibrium will develop between the two
processes. The carious lesion is the result of demineralization outweighing remineralization. One of the benefits of the
demineralization/remineralization interplay is the creation of less soluble mineral in enamel (Wefel & Dodds, 1999).
When fluoride is present in solution, formation of fluoroapatite results in a mineral with an enhanced level of acid
resistance. The remineralization process is one controlled by the supersaturation of fluids bathing the teeth in the form
of plaque or saliva. The degree of supersaturation will, in part, determine the rate of precipitation of minerals from the
solution (Silverstone & Wefel, 1981).
According to the CDC, there are three main mechanisms by which topical fluoride can prevent decay. It can
(1) enhance remineralization of carious lesions before they become full-blown cavities, (2) inhibit demineralization, and
(3) poison the enzymes in the oral bacteria that produce the acids that erode the teeth (i.e. – antibacterial effect) (Centers
for Disease Control and Prevention, 2001). Importantly, none of these three mechanisms depends on teeth having high
concentrations of fluoride in their internal matrix. Consequently, each of these three topical mechanisms can occur
without a person swallowing a single drop of fluoride their entire life.
Fluoride was first added to toothpaste in 1956 by Proctor and Gamble in the form of Crest toothpaste. A form of
topical fluoride that can only be applied by a dentist or dental professional is fluoride varnish, which is composed of a
high concentration of fluoride as a salt or silane preparation in a fast drying alcohol and resin-based solution. While
most fluoride varnishes contain 5% sodium fluoride, some contain 1% difluorsilane in a polyurethane base. Fluoride
varnishes are recognized by the FDA for use as desensitizing agents, but, currently, not as an anti-decay agent. There
are, however, numerous studies purporting the benefits of fluoride varnish on caries prevention, and many of them are
included in this review (Ahovuo-Saloranta, Forss, Hiiri, Nordblad, & Mäkelä, 2016; Anderson et al., 2016; Bansal,
Ingle, Kaur, & Ingle, 2015; Ekstrand, Koch, & Petersson, 1980; Gao, Zhang, Mei, Lo, & Chu, 2016; Hawkins et al.,
2004; Lawrence et al., 2008; Milsom et al., 2011; Mohammadi, Hajizamani, Hajizamani, & Abolghasemi, 2015; Pahel,
Rozier, Stearns, & Quiñonez , 2011; Shaw, Macpherson, & Conway, 2009; Twetman & Dhar, 2015).
II.

Organized Dentistry/Medicine’s Position

In 2006, the Council on Scientific Affairs (CSA) of the American Dental Association published recommendations for
the use of professionally-applied topical fluorides for caries prevention (American Dental Association Council on
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Scientific Affairs, 2006). According to the ADA, fluoride is the primary agent available for caries prevention. The
local availability of fluoride to the tooth surface has been shown to prevent caries by primarily three mechanisms: 1)
inhibiting demineralization of tooth enamel; 2) enhancing remineralization of tooth enamel prior to lesion progression;
and 3) inhibiting the enzyme activity of cariogenic bacteria (Featherstone, 2000; Centers for Disease Control and
Prevention, 2001).
In November of 2013, a panel of experts convened by the American Dental Association (ADA) Council on Scientific
Affairs presented evidence-based clinical recommendations on professionally-applied and prescription-strength, homeuse topical fluoride agents for caries prevention as an update to the aforementioned 2006 ADA recommendations
regarding professionally applied topical fluoride. The authors of this report conducted a search of MEDLINE and the
Cochrane Library for clinical trials of professionally-applied and prescription-strength topical fluoride agents –
including mouth rinses, varnishes, gels, foams, and pastes (Weyant et al., 2013). The panel included 71 trials in 82
articles in its review and assessed the efficacy of various topical fluoride caries-preventive agents. Their results
confirmed their initial recommendations…that topical fluoride is the best means of decay prevention.
III.

Argument for Use vs Non-use

Organized dentistry still promotes topical fluoride as the main anti-cariogenic substance one can apply to their teeth to
achieve good oral health. It is referred to as “nature’s cavity fighter” by the ADA (American Dental Association,
2005). According to the ADA, fluoroapatite is much stronger and more resistant to decay than hydroxyapatite. Of
course, they also promote water fluoridation which has been shown scientifically to fall short of its intended function
(Featherstone, 2000).
Despite all that mainstream dentistry has to say regarding the merits of topical fluoride, it is equally important to show
the deleterious effects of using it and demonstrate why the IAOMT does not recommend its use.
1) Sodium fluoride (NaF) has been shown to induce apoptosis in human gingival fibroblasts (Lee et al., 2008). A
study published in the Journal of Toxicology in 2008 showed NaF to be cytotoxic and produce inflammatory
responses in humans. Until this study was published, the cellular mechanisms underlying the NaF-induced
cytotoxicity in periodontal tissues were unclear. This study clearly showed that NaF induced apoptosis with
concomitant chromatin condensation and DNA fragmentation in HGF (Lee et al., 2008).
2) Stannous fluoride (SnF) causes tissue necrosis and permanent alveolar bone loss when used as a subgingival
irrigant in periodontal treatment (Sjöström & Kalfas, 1999). The Umea School of Dentistry in Sweden
published a case report showing extensive periodontal tissue necrosis and permanent alveolar bone loss after
irrigation of periodontal pockets with stannous fluoride in the Journal of Clinical Periodontology in 1999
(Sjöström & Kalfas, 1999).
3) Topical fluoride use in children is related to a significant increase of the fluoride concentration in their urine
(García-Camba de la Muela, García-Hoyos, Varela Morales, & González Sanz, 2009). Researchers from the
Universidad de Madrid published their findings in a Spanish journal, Revista Espanola de Salud Publica, in
2009 showing the urinary fluoride increase by measuring the fluoride-creatinine (F/Cr) ratio differences. The
F/Cr ratio was used to minimize the variations of the fluoride levels in urine due to the different rates of
secretion. The F/Cr ratio increased significantly after toothbrushing, ranging from 0.61 to 1.25 mg/g (GarcíaCamba de la Muela, García-Hoyos, Varela Morales, & González Sanz, 2009).
4) Fluoride gels, which are often prescribed to children (particularly those undergoing orthodontia), can result in
gastric mucosal injuries, even at low concentrations (Spak et al., 1990). A study published in the Journal of
Dental Research in 1990 showed how concentrations of fluoride gel as low as 1.23% F (typical amount
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prescribed) caused gastric injuries in the antral and corpus regions of the stomach (Spak et al., 1990). The
subjects used in this study underwent gastroscopies before and after fluoride application which showed
obvious histological changes in their stomach mucosa layers including petechiae and erosions two hours after
applications.
Beyond the science showing whatever anti-cariogenic effect topical fluoride may have, the systemic problems far
outweigh the benefits. Additionally, fluoride is not essential for any process in the human body and is unnecessary for
good oral health. Diet and home-care are the major actors governing the oral environment and not fluoride applications
(topical, systemic via fluoridation, or supplements). This review does not address oral fluoride supplements, but it is
important to note that fluoride supplements have never been approved by the FDA as a caries preventative and yet are
prescribed for that very reason.
Manufacturer(s), distributer, or publisher: N/A
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