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In the authors’ experience, children at high risk of dental 
caries can benefit from intensive exposure of their teeth to cer-
tain topical fluoride products more frequently than usual, to 
enhance their resistance to cariogenic acid challenges. Tinanoff1 
described the “pre-eruptive” and “post-eruptive” influences of 
fluoride on human enamel. An important view is that the role 
of continuing frequent topical fluoride exposure has become 
known as much more critical than any systemic influence. This 
does not demean the role of systemic fluoride in the first 13 
to 15 years of life; it merely emphasizes the importance of the 
topical effect. 

Tinanoff also revealed the complexities of topical application 
of fluoride products both in the dental office (professional fluo-
ride solutions and varnishes) and at home (fluoridated tooth-
pastes, rinses, concentrated gels and pastes supplied by dentists 
or prescription). Issues such as compliance, adult supervision, 

N o matter how successful efforts in preventive 
dentistry may be for young patients, dentists 
who treat children and teens routinely en-
counter patients who continually develop 
dental caries. Some patients may simply be 

too young and possibly lack the required manual dexterity or 
the ability to understand lessons regarding brushing and floss-
ing. Others may have parents or caregivers who are unable 
or unwilling to perform ideal oral health home care for their 
youngsters on a daily basis. In addition, socioeconomic factors 
and poor dietary choices may further place some children and 
teenagers at greater risk of dental caries. In preadolescent and 
adolescent orthodontic patients, poor oral healthcare is all too 
common, often because they lack motivation to take meticu-
lous care of their teeth, and parents have declining influence 
on their maturing children’s personal behavior.

Abstract: Extensive education in oral hygiene home care, nutrition counseling, and routine reinforcement 
of home-care instructions at periodic check-ups lead to better oral health for many young children and 
teenagers. In addition, resistance to dental caries infection can be increased significantly by intelligent use 
of bonded resin sealants and systemic and topical fluoride products. This article discusses protocols for use 
of in-office applied topical fluoride and daily at-home use of topical fluoride products for children and teens 
at high risk of dental caries.
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Fig 1. Fig 2. 

Fig 1. “From behind” brushing method demonstrated with 5-year-old. Fig 2. Parent, from behind, flossing 5-year-old child whose head is sup-
ported by his mother’s hip. 
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Lewis, who provided a thorough overview of the topic for the 
medical profession,13 described the characteristics of an ideal 
dental fluoride product for home use as follows: 

•	 high fluoride uptake into enamel to decrease enamel solubil-
ity and interfere with plaque-borne bacterial metabolism

•	 low fluoride concentration to limit fluoride ingestion
•	 availability of calcium and phosphate salts to shift the rem-

ineralization/demineralization dynamics in the direction 
of re-mineralization

•	 good flavor, pleasant to use for the child
•	 non-irritating to gingival tissues and surrounding mucosa, 

and biocompatible

With all the above in mind, this article offers protocols for use 
of “in-office” applied topical fluoride and daily “at-home” use 
of topical fluoride products for children and teens at high risk 
of dental caries. The protocols take into consideration safety 
(to minimize ingestion of the material), costs, practicality, ef-
ficacy, frequency of intervention, and types of fluoride products 
to be used.

In-Office Fluoride 
Traditionally, routine preventive dentistry visits for children 
have been scheduled at 6-month intervals. Such visits gen-
erally include an examination, dental prophylaxis, and tray 
application of fluoride solution. The tray application now is 
being supplanted by fluoride varnish application. The au-
thors recommend that at-risk patients be seen every 2, 3, or 
4 months for such preventive visits. Frequency of such visits 
can be judged by the dentist and dental hygienist subjectively, 
depending on an individual patient’s needs and personal or 
parental (caregiver) home oral healthcare performance. Of 
course, the frequency can change to more visits, or fewer, as 
home care improves, or not. Extra professional rubber-cup 
rotary tooth cleanings are not always needed at each visit; a 
complete dental cleaning using floss and a toothbrush, and a 
brush application of topical fluoride solution, followed by a 
generalized application of fluoride varnish, can be sufficient 
and achieved rapidly. 

Of course, additional attention is required for patients who 
develop calculus and superficial extrinsic stain. A dental hy-
gienist or assistant (as permitted by state regulations) should 
perform these services while reinforcing brushing and floss-
ing education for parents and patients. In some dental offices, 
these added preventive appointments are offered at a greatly 
reduced or no additional fee, depending on office policies and 
frequency required.

At-Home Fluoride
Parents or other caregivers are the most important partners 
in the efforts to achieve a caries-free childhood for their chil-
dren. They need to supervise and assure that older children 
and youngsters in orthodontic hardware who are capable of 
their own home care are actually doing it well. They should 

ingestion of fluoride-containing products (with respect to fluo-
rosis of developing permanent teeth), frequency of use, and 
nature (chemistry) of individual products all are considerations 
when one decides how to manage caries-prone young patients. 

In the past several years, there has been concern in the profes-
sion for using evidence-based research to create guidelines for 
dental professionals and parents and guardians on the intelligent 
use of systemic and topical fluoride.2-6 Excessive ingested fluoride 
in the childhood years, when amelogenesis of permanent teeth 
is occurring, can cause varying severities of fluorosis.7,8 It is the 
aim of the dental profession to optimize the anti-dental caries 
benefits of systemic and topical fluoride use while avoiding the 
risk that permanent teeth will have intrinsic “enamel dysmin-
eralization”9 associated with excess fluoride. Even though a vast 
majority of mild and moderate fluorosis can be eliminated or 
dramatically improved using enamel microabrasion and tooth 
bleaching methods,10-12 dentists still try to avoid fluorosis enamel 
color alterations from the start.

Concerns regarding the use of fluoride systemically and topi-
cally are not limited to dentistry professionals. Pediatricians 
have a keen interest in the subject and often are the first to advise 
parents regarding fluoride in infants, toddlers, and preschoolers. 

Fig 3. 

Fig 4. 

Fig 3. Toothbrush bristle insertion from beneath arch wire,  
between brackets. Fig 4. Teeth free of plaque, but decalcification 
has commenced. Frequent fluoride exposure and ideal plaque 
removal ceases decalcification process in such cases.
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source of bioavailable mineralizing ions. These ions are in-
tended to work synergistically with the available fluoride to 
support remineralization and inhibit demineralization. Two 
highly substantive polymer carriers are also included in the 
formulas. These agents aid in decreasing the ability of biofilm 
to adhere to enamel and help to retain the remineralizing agents 
on the tooth surface significantly longer. Spilanthes, a natural 
flavorant, is also included to enhance saliva production. More-
over, the Enamelon products are free of sodium laurel sulfate 
(SLS), die, and gluten.

The value of stannous fluoride (SnF2) formulations in pre-
ventive dentistry has been established for several decades. In 
an important review of the use of stannous fluoride products, 
Tinanoff reported how inclusion of the tin ion in stannous 
fluoride dentifrices decreases gingivitis, has an antibacterial 
effect—particularly on Streptococcus mutans—and also has an 
anticaries influence.15

According to the manufacturer, a “pea-sized” (0.25 grams) 
portion of Enamelon Preventive Treatment Gel (970 ppm fluo-
ride content) (Figure 5) contains 0.24 mg of fluoride, versus 
1.25 mg of fluoride in an identical volume of paste in a typical 
5,000-ppm fluoride ion prescription-strength toothpaste. When 

also provide hands-on assistance to most children under 10 
years of age.14

For high-caries-risk toddlers, preschoolers, and elementary 
school–aged children, routine after-breakfast and before-bed-
time brushing and flossing can be achieved rapidly and efficiently 
using the “from behind” approach. For this, the child’s head rests 
in the cradle of the caregiver’s hip and the non-brushing hand 
supports the child’s head (Figure 1). Using a small dab of the 
recommended fluoride gel or toothpaste, a thorough brushing 
can be achieved. Flossing then is performed between contacting 
teeth (Figure 2). The fluoride solution is carried into proximal 
spaces with the floss. 

Fluoride dentifrices or gels with much more fluoride content 
than commercial toothpastes are used to enhance enamel expo-
sure and uptake. For many years, 5,000-ppm sodium fluoride 
toothpastes and gels have been available from dentists directly, 
or by prescription. Although rinsing with water should be avoid-
ed after such fluoride-rich brushing and flossing, care should be 
taken to wipe away excess fluid, or have the child expectorate, 
to minimize ingestion of saliva containing the gel or dentifrice.

High-caries-risk children and teens wearing fixed orthodontic 
hardware need to be taught about angulating brush bristles and 
judicious use of floss, inserted with floss threaders, while using 
concentrated fluoride dentifrice products at home (Figure 3 
and Figure 4). Figure 3 demonstrates brush bristles extending 
underneath arch wires and in-between bonded brackets for 
complete removal of biofilm, plaque, and food debris.

New Fluoride Options for Home Use
New products are being introduced with the intention of help-
ing young patients and their caregivers improve at-home caries 
prevention efforts. For example, Premier® Dental Products Co. 
(www.premusa.com) has introduced Enamelon® Preventive 
Treatment Gel and Enamelon® Toothpaste. Unlike 5,000-ppm 
sodium fluoride gels and toothpastes, the Enamelon products 
are formulated with stannous fluoride. Also, calcium and phos-
phate salts have been incorporated to provide an additional 

Fig 5. 

Fig 5. Suitable portions of Enamelon Gel (left) and Toothpaste (right).

Fig 1. Fig 6. Fig 7. 

Fig 6. Enamel fluoride uptake study. Fig 7. Enamel solubility reduction study.
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The Enamelon products were then tested to assess resis-
tance of enamel to acid challenges (using method #33 in the 
US FDA Anticaries Drug Products for OTC Human Use, Final 
Monograph testing procedures). The Enamelon Preventive 
Treatment Gel (970 ppm F- ion) provided 3 times greater 
reduction in enamel solubility than the 5,000-ppm fluoride 
ion prescription-strength toothpaste and 8 times greater re-
duction than the 900-ppm fluoride ion product containing 
CCP-ACP (Figure 7) (independent testing data: Therametric 
Technologies, Inc., 2014).

For adult patients with exposed root surfaces, Enamelon’s 
combination of stannous fluoride ions with calcium and phos-
phate salts occlude dentinal tubules, helping to alleviate discom-
fort from dentinal hypersensitivity. The authors recommend 
studies to determine if similar relief from tooth sensitivity can 
be achieved in teeth with enamel hypoplasia and hypocalci-
fication.21 More studies are underway to determine the full 
extent of the remineralization dynamics associated with the 
Enamelon products and the increased resistance of enamel to 
acid challenge.

Figure 8 through Figure 11 depict Enamelon in use, showing 
the process of thorough brushing in a toddler whose parents 
needed multiple lessons in proper home care for their 3-year-old. 

these two products were tested for enamel fluoride uptake (us-
ing method #40 in the US FDA Anticaries Drug Products for 
OTC Human Use, Final Monograph testing procedures), the 
Enamelon Preventive Treatment Gel (970 ppm F- ion) provided 
nearly 2-½ times greater increase in fluoride uptake into incipi-
ent lesions in enamel than the 5,000-ppm fluoride ion prescrip-
tion-strength toothpaste. Additionally, the Enamelon Preventive 
Treatment Gel provided a 30 times greater increase in fluoride 
uptake into incipient lesions in enamel than a 900-ppm fluo-
ride ion product containing casein phosphopeptide-amorphous 
calcium phosphate (CCP-ACP) (Figure 6) (independent testing 
data: Therametric Technologies, Inc., 2014). 

With up to 80% less fluoride than the 5,000-ppm  F- ion 
prescription-strength toothpastes, Enamelon may be able to 
achieve this greater fluoride uptake into incipient lesions due 
to the bioavailability of the amorphous calcium phosphate. 
There is a growing body of literature showing how calcium 
and phosphate supplementation of fluoride treatments can 
enhance fluoride uptake.16-19 Schemehorn et al demonstrated 
that a fluoride toothpaste simultaneously delivering calcium 
and phosphate salts released about 2-½ times as much fluo-
ride into lesioned enamel compared to a reference toothpaste 
containing a similar amount of fluoride.20

Fig 1. 

Fig 1. 

Fig 10. 

Fig 8. 

Fig 11. 

Fig 9. 

Fig 8 through Fig 11. Three-year-old returns weeks after parents have given intensive brushing and flossing instructions (Fig 8).  
Plaque disclosed (Fig 9). Parents once more were shown how to clean child’s mouth using Enamelon Toothpaste (Fig 10).  
The results are shown in Fig 11.
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Conclusion
The authors acknowledge that the above recommendations are 
subjective, and there are no studies verifying the exact value of 
either of these “in-office” or “at-home” models of fluoride use. 
However, based on logic and decades of experience using these 
practices, these recommendations are thought to be useful, sen-
sible, and in complete harmony with current recommendations 
by the American Dental Association and American Academy of 
Pediatric Dentistry. Controlled clinical studies are encouraged 
to shed more light on the value of fluoride-use protocols using 
Enamelon products. 

It is important to explain the nature and use of these concen-
trated stannous fluoride products to parents and especially to 
children old enough to understand the purpose of these proto-
cols. To date, patients have reported that the Enamelon products 
have a pleasant taste, and parents have been compliant with 
having their children use the new gel and toothpaste. In view of 
the lower amount of fluoride content in the treatment gel, the 
increased fluoride uptake shown in Figure 6, and the increased 
resistance to acid challenge of treated enamel as shown in Figure 
7, the authors expect Enamelon Gel to be a valuable preventive 
dentistry adjunct in the overall care of high-caries-risk chil-
dren and teenagers, especially those wearing fixed orthodontic 
appliances. 
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NOTES:



The New Standard of Caring
Helps Prevent Caries, Gingivitis and Treats Sensitivity

1 Schemehorn BR, DiMarino JC, Movahed N. Comparison of the Enamel Solubility Reduction from Various Prescription and OTC Fluoride Toothpastes and Gels. Journal of Clinical Dentistry, 2014;25:61-4. 2 Negative Control 

(Water) recorded a -5.45% Enamel Solubility Reduction 3 Schemehorn BR, DiMarino JC, Movahed N. Comparison of the Incipient Lesion Enamel Fluoride Uptake from Various Prescription and OTC Fluoride Toothpastes and 
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Enamelon® Preventive Treatment Gel (970 ppm F) is the new standard of caring. A safe and effective 
alternative to both 5000 ppm fluoride toothpastes and remineralizing pastes, Enamelon helps to  
prevent caries, gingivitis and treat sensitivity.

• Exclusive formula combines stabilized stannous fluoride with ACP technology
• More protection with less fluoride3

• 2x greater fluoride uptake than 5000 ppm fluoride toothpastes3

• 3x greater resistance to acid challenges1

• Features Ultramulsion®,  a patented saliva-soluble coating that moisturizes & soothes oral soft tissues
• Great tasting mint flavor, no Sodium Lauryl Sulfate (SLS), abrasive-free, gluten-free and dye-free

™

3x greater reduction of enamel solubility
Enamel Solubility Reduction FDA Method #331, 2

More protection with less fluoride
Enamel Fluoride Uptake (ppm F) FDA Method #403


