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Description

Fluoride-containing gels have been used as topical applications for over 50 years in order to help prevent 

or control dental caries. The gels were historically intended as a professional measure but nowadays are 

also used for self-application at home, following prescription from a dentist. Also in some countries, 

fluoride gels are applied using toothbrushes in school, under the supervision of a dentist. There are three 
principal gel formulations available, i) 2% sodium fluoride with neutral or basic pH (9,000 ppm F), ii) 
1.23% acidulated phosphate fluoride (APF) with pH around 3.5 (12,300 ppm F), and iii) 1.25% amine 
fluoride gel- 0.25% of the amine fluorides olaflur and dectaflur, and the rest in the form of 1% sodium 
fluoride (12,500 ppm F). The gels are flavored and coloured but contain no abrasive cleaning agents or 
preservatives. Their mechanism of action is based on the reaction of the fluoride in high concentration 
with the tooth structure, forming calcium fluoride-like reservoirs which are slowly released overtime. 
Therefore, long intervals between fluoride gel applications (3-12 months) are allowed.

Use and Application

To ensure the maximum reactivity of the fluoride in the product with the teeth, professional tooth 
cleaning, or at least tooth brushing, is advised before gel application. The gels are applied with the aid 
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of plastic or disposable Styrofoam trays of adequate size for the patient. A ribbon of gel is 

placed in the tray which is seated over the entire dental arch. Alternatively, it can also be 

applied with cotton swabs, after isolating the upper or lower arches with cotton rolls. His-
torically the application time has been set at 4 minutes for the APF solution [1] but recent 

findings suggest that application for 1 minute, as usually advertised by manufacturers, is as effective 
[2]. The recommendation to avoid rinsing, eating or drinking is also rooted in the early studies [1], but 

there is no evidence supporting them [3], as the reaction of fluoride with the tooth is fast (occurring 
within 1 minute) and the products of this reaction (calcium fluoride-like deposits) are accounted for the 
anticaries effect. The reactivity of the acidulated gel (APF) is higher than that of the neutral gel (NaF), 
but there is insufficient evidence to conclude if this results in differences in efficacy. Neutral gels are 
usually preferred for patients with ceramic/composite restorations, due 

to the concern that the acidic nature of the fluoride may etch the surface 
of esthetic restorations. The frequency of topical fluoride applications 
is disputed but should be dictated by the conditions and need (or es-
timated caries risk) of each patient. The preventive benefits are often 
reported from 2-4 applications per year with 3 to 6 month intervals. The 

application of fluoride gel using trays is not intended for children under 
the age of 6 years, due to the risk of ingestion. Where fluoride gel can be 
prescribed for home-care use, the recommendation is to apply 1 cm of 

the gel on a toothbrush once or twice a week for normal tooth brushing, similar to using a dentifrice. In 
this case, lower concentration products are used (around 1% NaF, 4,500 ppm F), but nevertheless, care 
should be used to minimize the ingestion.

Effectiveness and Efficacy
A Cochrane review published in 2002 and based on 25 studies involving over 7,000 children found a 

prevented fraction of 28% for fluoride gels (95% CI 14%-37%) [4]. The effect in the 14 placebo-con-

trolled trials was however somewhat lower, 21% (95% CI: 14-28%). Other reviews have also conclud-

ed that the fluoride gel is effective in preventing caries [5-7]. However, the clinical relevance of this 
caries preventive effect has been questioned, especially in low caries populations regularly exposed to 
topical fluorides in other forms [8, 9]. There are few and conflicting reports on the use of supervised 
self-applied fluoride gel in primary dentition and there is insufficient evidence to address whether or not 
there is difference in the efficacy of NaF vs. APF gels [10]. Fluoride gels have successfully been included 

as a part of comprehensive community based prevention programs [11-12] as well as used to reduce 

caries activity in patients with fixed orthodontic appliances [13]. Likewise, fluoride gels have been prov-

en useful to avoid recurrent caries in xerostomic patients [14].

Safety
There is little information on adverse effects or acceptability of fluoride gel treatments but no severe po-

tential health risks have been displayed in a systematic review [15]. If ingestion during application is not 
minimized, nausea and vomiting can occur as a result of fluoride toxicity. Dental professionals should 
be aware of the fluoride concentration in the applied product if they need to calculate for toxicity doses.

THE RECOMMENDATION 
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Cost Effectiveness
Only few studies are available on the cost effectiveness of fluoride gel programs. The num-

ber needed to treat (NNT), indicating the number of patients that need to be treated in 
order to prevent one decayed missed or filled surface, was calculated to NNT = 18 in a population with 
a yearly caries incidence of 0.25 DMFS and NNT=3 in a high caries population with an incidence of 
1.5 DMFS [16]. Similar cost-effect relationships were reported by Marinho et al. [4]. A model estimating 

lifelong costs of treating dental caries with and without fluoride has shown a favourable outcome con-

cerning home applications of fluoride gel [17]. One study based on data from 100,000 preschool children 
in Thailand indicated that fluoride gel applications were associated with a slower increase rate in dental 
visits, caries and pulpitis treatments compared to a control group and the same patterns were found on 

dental expenditures [18]. 

Recommendations

There is scientific evidence that the professionally and self-applied fluoride gels is associated 
with reduced caries increment in children, adolescents and adults. Repeated use of fluoride gels 
is one option among other topically applied fluorides that could be considered to increase fluoride 
exposure to individuals at risk such as medically compromised persons, patients with reduced 
salivary flow and those under treatment with fixed orthodontic appliances. Any decision should 
be balanced by the practitioner’s professional judgment and the patient’s preferences. Fluoride 

gels are primarily not a cost-effective alternative for community or school-based programs in 
communities with low or moderate incidence of caries.
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