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	1. Fluoride in Children
Group  F
 


	2. Introduction
- Fluoride, comes  from ﬂuorine, a natural occuring mineral found in water,
soil, plants and rocks
- Adding ﬂuoride to water can reduce the risk of people getting tooth decay
- Available in dietary sources - ﬁsh, tea
- Can be obtained from non-dietary sources - toothpaste, mouthrinse
 


	3. Role of Fluoride
Fluoride  is beneﬁcial to teeth as it:
- Remineralize weakened tooth enamel
- Slows down the loss of minerals from tooth enamel
- Reverse early signs of cavity
- Prevent growth of oral bacteria
*Once in the body, ﬂuoride is absorbed into the blood through the digestive tract.
It travels through the blood and tend to collect in areas high in calcium, such as
bones and teeth, making them stronger.
 


	4. Mechanism of Action  of Fluoride in Preventing and
Reversing Dental Caries in Children
Major mechanisms of ﬂuoride on caries process
● Affect bacterial metabolism
● Increase enamel resistance - ﬂuoride present at the crystal surfaces during
acid challenge
● Enhancing remineralization - form a layer of ﬂuorapatite-like material on
the crystal surfaces
 


	5. Affect Bacterial Metabolism
●  Fluoride inhibit enolase and ATP-ase in oral streptococci - lead to reduction
in acid production
● Fluoride at high concentration - bacteriocidal
● Fluoride at lower concentration - bacteriostatic
● When external pH becomes acidic (due to high in pH gradient), ﬂuoride will
diffuse into bacterial cell wall until external and internal concentration
equilibrate.
 


	6. Mechanism of Action  of Fluoride in increasing enamel resistance and enhancing remineralization
● Caries is simply the result of a series of demineralization/remineralization cycles where, over time, demineralization conditions prevail.
● The caries process can be affected in several ways. One of the most effective methods to prevent caries is by promoting remineralization and
slowing down demineralization. This can be accomplished with fluoride therapy.
● When fluoride is present in oral fluids which is saliva, fluorapatite, rather than hydroxyapatite, forms during the remineralization process.
Fluoride ions (F–) replace hydroxyl groups (OH–) in the formation of the apatite crystal lattice. In fact, the presence of fluoride increases the
rate of remineralization.
Fluorapatite Formation
(A) Fluoride ions (F–) replace hydroxyl groups (OH–) in
hydroxyapatite to form fluorapatite in the tooth enamel. (B) A
portion of the apatite crystal lattice is depicted showing the
replacement of hydroxide for fluoride.
 


	7. ● Fluorapatite is  less soluble than hydroxyapatite, even under acidic conditions. When hydroxyapatite
dissolves under cariogenic (acidic) conditions, if fluoride is present, then fluorapatite will form.
● Because fluorapatite is less soluble than hydroxyapatite, it is also more resistant to subsequent
demineralization when acid challenged.
Fluoride Reactivity
Under cariogenic conditions, carbohydrates are converted
to acids by bacteria in the plaque biofilm. When the pH
drops below 5.5, the biofilm fluid becomes undersaturated
with phosphate ion and enamel dissolves to restore
balance. When fluoride (F–) is present, fluorapatite is
incorporated into demineralized enamel and subsequent
demineralization is inhibited.
 


	8. ● Caries is  a sub-surface phenomenon. With fluoride treatment, a noncavitated lesion can be remineralized with
fluorapatite and have greater resistance to subsequent demineralization than hydroxyapatite.
● Even when fluoride available at very low concentrations, fluoride is still effective as an anticaries agent.
Demineralization/Remineralization
(A) Plaque acids cause a demineralized, sub-surface
lesion. (B) Fluoride treatments remineralize the lesion
with a more acid resistant fluorapatite mineral.
 



	10. Different types of  ﬂuoride supplement available in the
markets
Topical ﬂuoride (self applied)
1. Fluoride toothpaste
● The American Dental Association recommends use of a ﬂuoride toothpaste
displaying the ADA Seal of Acceptance
● Prescription-strength ﬂuoride toothpastes contain 5,000 ppm ﬂuoride as
sodium ﬂuoride In the U.S.
2. Fluoride Mouthrinse or Gels
● Fluoride mouthrinse is a concentrated solution intended for daily or weekly
use and designed to be rinsed and spit out.
● use in persons younger than 6 years of age is not recommended because of
the risk of ﬂuorosis if the rinse is swallowed repeatedly.
 


	11. 3. Fluoride-Containing Prophylaxis  Paste (professional applied)
● The abrasive paste contains 4,000 to 20,000 ppm ﬂuoride, but it is not an
adequate substitute for ﬂuoride gel or varnish in treating persons at high
risk for dental caries.
4. Fluoride Varnish (professional applied)
● The U.S. Preventive Services Task Force recommends the clinical application
of ﬂuoride varnish to the primary teeth of all infants and children starting at
the age of primary tooth eruption
5. Silver Diamine Fluoride (professional applied)
● Its potential downsides include a reportedly unpleasant metallic taste,
potential to irritate gingival and mucosal surfaces, and the characteristic
black staining of the tooth surfaces to which it is applied
 


	12. Water ﬂuoridation
● Community  water ﬂuoridation is the process of adjusting the ﬂuoride
content of ﬂuoride-deﬁcient water to the recommended level for optimal
dental health.
● currently recommended at 0.7 parts ﬂuoride per million parts water.
● Water ﬂuoridation is an effective and inexpensive means of obtaining the
ﬂuoride necessary to prevent tooth decay.
● Studies show that water ﬂuoridation continues to be effective in reducing
tooth decay by 20% to 40% in children and adults, even in the era of
widespread availability of ﬂuoride from other sources, such as ﬂuoride
toothpaste.
● Problem: not everyone lives in a community with a centralized, public or
private water source that can be ﬂuoridated
 


	13. Dietary Fluoride Supplements
●  Fluoride supplements can be prescribed for children ages 6 months to 16
years who are at high risk for tooth decay and whose primary drinking water
has a low ﬂuoride concentration.
● Most supplements contain sodium ﬂuoride as the active ingredient.
● To maximize the topical effect of ﬂuoride, tablets and lozenges are intended
to be chewed or sucked for 1–2 minutes before being swallowed.
● for infants, supplements are available as a liquid and used with a dropper.
 


	14. Sodium ﬂuoride
● This  medication is not recommended for use in infants less than 6 months of
age.
● Take this medication by mouth, usually once daily as directed by your
doctor/dentist.
● Side effect: Stomach upset may occur
 


	15. ● Take this  medication 1 hour apart from products that contain calcium,
aluminium, or magnesium. Some examples include dairy products (such as
milk, yogurt), antacids, laxatives, and vitamins/minerals. These products can
bind with ﬂuoride, preventing its full absorption.
● This medication is not recommended for use in areas where the ﬂuoride
content in the water supply is greater than 0.6 parts per million.
 


	16. Recommended dosage and  amount of home used ﬂuoride
needed by different age of groups
( ﬁrst tooth - 2 years old, 2 - 6 years old and 6 years old )
● Fluoride toothpaste
● Fluoride mouth rinse
● Fluoride gel
 


	17. Fluoride toothpaste
  


	18. •General advice is  that children aged 6–36 months should use only a
smear of toothpaste on the brush.
•Brushing with fluoride toothpaste before 12 months of age offers larger reductions in dental
caries; but parents must supervise and only a smear of toothpaste should be placed on the
brush.
•Parents of children aged 3-6 years and above should be advised to place
a ‘pea’ sized amount of toothpaste on the brush.
•should be supervised when brushing as this monitors toothpaste usage, has been
associated with greater reductions in dental caries and reduces the chances of fluorosis in
the upper anterior teeth.
•Children over 10 years of age and considered to be at high risk of
developing caries or have active carious lesions may be prescribed a
toothpaste containing >1400 ppm fluoride.
 


	19. Mouth rinse
Fluoride mouthrinses  are a safe means of
providing a measure of caries protection
to children and adults in
ﬂuoride-deﬁcient and, to a lesser extent,
in optimally ﬂuoridated communities
American Academy of Pediatric Dentistry Pediatric
Dentistry- 20:2, 1998
● Sodium fluoride (0.02%)
● 0.01% fluoride ion
 


	20. Dosage of daily  used of fluoride
mouth rinse :
0.05 % NaF solution (230 ppm F)
Dosage of weekly or biweekly used of
fluoride mouth rinse :
0.2% NaF rinse ( 990 ppm F)
American Academy of Pediatric Dentistry
Pediatric Dentistry- 20:2, 1998
 


	21. There are a  number of patient groups who will beneﬁt from the prescription of a daily
ﬂuoride rinse: ****INDICATION
• Children undergoing orthodontic treatment. The rinse can reduce demineralization
around the brackets.
• Patients with hyposalivation due to medications or those with congenital absence of the
major salivary glands.
• Children with medical problems for whom caries could be a serious problem, e.g. cardiac
patients and individuals with bleeding disorders.
• Children with active dental caries.
• Some individuals who ﬁnd toothbrushing difficult (but in many cases they will also ﬁnd
rinsing a problem).
 


	22. Fluoride gel
● Fluoride  gel products include neutral and acidulated sodium ﬂuoride (NaF)
with a ﬂuoride concentration of 5000 ppm and stannous ﬂuoride with a
concentration of 1000 ppm.
● The gels are applied by brushing or in tray
● For brushing : patient have to brush for 60 seconds
● For in tray : several drops of ﬂuoride gel are put in the tray, and applied for 4
minutes.
 


	23. Nowak, A., Christensen,  J. R., Mabry, T. R., Townsend, J. A., & Wells, M. H. (Eds.). (2018). Pediatric Dentistry-E-Book:
Infancy through Adolescence. Elsevier Health Sciences.
 


	24. Types of topical  ﬂuoride professionally applied for children
Topical ﬂuorides are those containing agents which are applied to the tooth
surface in regular intervals in order to prevent development of caries.
There is 2 type of topical ﬂuorides which is professional and Self applied. Self
applied ﬂuoride consist of toothpastes mouthrinses and gel.
Professional Topical Fluoride consist of:
1. Neutral Sodium ﬂuoride(NAF)
2. Stannous ﬂuoride
3. Acidulated Phosphate Fluoride gel
4. Varnish
 


	25. Recommendation from American  Dental Association (ADA) for professionally applied topical ﬂuoride
 


	26. 1 Neutral Sodium  ﬂuoride(NAF)
● Indication: Help prevent dental caries and
hypersensitivity
● Contraindication: Cannot be use in children younger
than 6 unless directed to do so, allergic, have kidney
disease, may affect pregnant or breastfeeding person.
● Advantages: Taste well accepted by patients, Non
irritant to gingiva, does not result in discoloration of
teeth
● Disadvantages:
1. Patient has to make 4 consecutive visits within a short
period of time
2. Overdose by swallowing may lead to nausea, vomiting,
diarrhea, etc
 


	27. 2 Stannous Fluoride  Gel(SnF2)
● Indication: A supplement to prevent caries
● Contraindication:
1. Allergy to ﬂuoride
2. Have health problems ( bone problems,joint problems,kidney problems or
ulcers)
3. Flouride in your drinking water >= 0.6 parts per million
4. Younger than 12 y/o unless prescribed by dentist/doctor
● Advantages:
1. More effective in ﬁghting bacteria compare to sodium ﬂuoride
2. Protect against gingivitis,plaque and tooth sensitivity
3. Reduce complication related to dry mouth
 


	28. ● Disadvantages:
1. In  aqueous form is not stable
2. Quite astringent and disagreeable in taste, unpleasant application
3. May give allergic reaction ( red,swollen,peeling skin)
4. May upset stomach and cause vomiting
 


	29. 3 Acidulated Phosphate  Fluoride gel
● Indication:
○ Tooth decay prevention
○ Prevention of tooth plaque
● Contraindication:
1. Excess ﬂouride that cause discolouration(ﬂuorosis)
2. Allergy to ﬂuoride
3. Below 6 y/o unless prescribed by dentist/doctor
● Advantages:
1. Require only 2 application in a year thus suited for most dental office routine
2. Self-applied application thus reduce the cost of application
3. Able to deposite ﬂuoride in enamel to a deeper depth compare to neutral
sodium ﬂuoride and stannous ﬂouride
 


	30. ● Disadvantages:
1. Practical  difficulties-teeth should kept wet for 4 minutes, increase the chair
side time
2. Acidic, sour and bitter in taste
3. It cannot be stored in glass container as it may remove minerals from the
glass (etch)
4. Repeated exposure to porcelain or composite restoration can lead to loss of
minerals and roughen the surface
 


	31. 4 Varnish
● Indication  : A sticky ﬂuoride compound to prevent tooth decay and are recommended for
children who have high risk of dental caries, inadequate exposure to ﬂuorides and patients
with special needs. Recommended for children under 6 years of age.
● Contraindication:
○ Children with low risk of caries and have consumed optimally adequate amount of
ﬂuoridated water
○ Patients with ulcerative gingivitis, stomatitis and other localised pathology of soft tissue
○ Patients who have history of allergic episodes including asthma
 


	32. ● Advantages:
○ Fast,  easy, painless and safe way to control dental caries in children
○ Reduces decay by strengthening the teeth. Varnish can reduce dental decay by 30-50% in
children.
● Disadvantages:
○ Can cause discolouration of teeth
○ Some varnish have taste due to the ﬂavouring incorporated
 


	33. Other
considerations
Caries risk
Age
Factors need  to be considered when applying topical
ﬂuoride at the clinic
 


	34. Source : https://www.ada.org/en/member-center/oral-health-topics/ﬂuoride-topical-and-systemic-supplements
  


	35. Source : https://www.ada.org/en/member-center/oral-health-topics/ﬂuoride-topical-and-systemic-supplements
  


	36. Source : American  Dental
Association (ADA), 2018
 


	37. Source : American  Dental
Association (ADA), 2006
 


	38. Source : American  Dental Association (ADA), 2006
 


	39. Source : http://www.myhealth.gov.my/en/preventing-dental-caries-wiith-topical-ﬂuoride-treatment/
  


	40. Source : http://www.myhealth.gov.my/en/preventing-dental-caries-wiith-topical-ﬂuoride-treatment/
  


	41. Complication of Fluoride  Usages
1. Fluoride Toxicity
2. Dental Fluorosis
3. Skeletal Fluorosis
4. Neurological Problems
 


	42. Fluoride Toxicity
- First  sign of chronic ﬂuoride overdose are enamel mottling
- Probable toxic dose
- 32-60 mg F/kg of body weight
- Fatalities in children have been reported at doses of 16 mg F−/kg of body weight
*inappropriate prescription of home-ﬂuoride treatments with high concentration
ﬂuoridated gels for very young children (for example, in the management of
early childhood caries), is of concern. Concentrated ﬂuoride products in excess of
1500 ppm F− should not be prescribed for home use.
 


	43. Potentially lethal dose
●  Myopathological signs including spasm of the extremities, tetany and
convulsions.
● Progressive failure of the cardiovascular system with a barely detectable
pulse,hypotension and cardiac arrhythmias.
● Disturbances in electrolyte balance, particularly hypocalcaemia and
hyperkalaemia.
● As respiration is depressed an accompanying respiratory acidosis
progressively develops.
● Patient may become extremely disoriented before lapsing into
unconsciousness.
 


	44. Acute Poisoning
● Cellular  metabolism blocked.
● Inhibition of enolase in the glycolytic pathway.
● Interference with calcium metabolism.
● Nerve-impulse and conduction disorders
 


	45. Sign and Symptoms
●  The clinical course in acute ﬂuoride toxicity develops with alarming rapidity.
● Generalized signs and symptoms include:
○ nausea and epigastric distress, often accompanied by vomiting
○ excessive salivation, tear production, mucous discharges from the nose and mouth, and
sweating
○ Headache
○ Diarrhoea
○ generalized weakness.
 


	46. Management by dosage
●  <5 mg/kg
○ Give calcium orally (milk) and observe for up to 4 hours.
● 5–15 mg/kg
○ Admit to hospital, support vital signs and observe.
○ Empty stomach by gastric lavage.
○ Give calcium orally (milk, 5% calcium gluconate, calcium lactate).
● >15 mg/kg
○ Admit to hospital immediately.
○ Administer activated charcoal and begin gastric lavage.
○ Cardiac monitoring and life support.
○ Intravenous calcium gluconate.
 



	48. Dental Fluorosis
- Is  a qualitative defect of enamel (hypomineralization), resulting from an
increase in ﬂuoride concentration within the microenvironment of the
ameloblasts during enamel formation.
- More severe forms, ﬂuorosis may also manifest as a quantitative defect
(hypoplasia)
- Mostly occurs during the ﬁrst eight years of life (time when most permanent
teeth are being formed)
Threshold dose
- Unknown, but suggested to be around 0.1 mg/kg body weight
 


	49. Manifestations
● Questionable to  very mild - loss of translucency of enamel at the incisal
margin and proximal margins of the labial surface (snow capping)
● Very mild - white ﬂecks
● Mild - ﬁne white lines or striations following the striae of Retzius
● Moderate - very chalky, opaque enamel which fractures soon after tooth
eruption
● Severe - mottling and pitting with loss of portions of the outer layers of
enamel, post-eruptive staining of the enamel
 



	51. Clinical management of  dental ﬂuorosis
- Can be managed by remineralization, microabrasion or restorative
replacement of the affected discoloured enamel
- Still in the experimental stages, mildy ﬂuorosed enamel can be
remineralized by casein phosphopeptide-amorphous calcium phosphate
(CPP-ACP) or casein phosphopeptide-amorphous calcium phosphate
ﬂuoride (CPP-ACPF)
- Clinically reduces the whiteness (opacity) and promotes remineralization of
mild ﬂuorotic lesions
 


	52. Continue..
- The defective  surface enamel of ﬂuorotic lesions can be judiciously removed
with microabrasion ( using commercially available kits, or dilute
hydrochloric acid or 35 % phosphoric acid and pumice paste)
- Followed by remineralization with topical ﬂuoride
- More extensive lesion can be restored with labial veneers of composite resin
or porcelain once the tooth is fully erupted and the height of the marginal
gingival is established
 


	53. Skeletal Fluorosis
- Is  far more severe than its dental counterpart
- Can be detected early on radiologically.
- Characterized by deformation of bone structure
- Movement of the spine, pelvis and joints become increasing difficult and
tiring as ﬂuoride deposits collect on ligaments and tendons and within bone
themselves
- It is non-curable, thus efforts should be directed toward prevention and
attempting to alleviate some of the symptoms
 


	54. Skeletal ﬂuorosis and  Dental Fluorosis at Jamui
https://medium.com/@ﬂuorideindia/why-does-bihars-ﬂuorosis-problem-needs-urgent-attention-fba3f68ccf56
 


	55. Neurological Problem
- Effects  on the spine and compression on the spinal cord.
- Cause headaches, insomnia, and reductions in the IQs of children
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6923889/
 



	57. References
● https://www.ada.org/en/member-center/oral-health-topics/ﬂuoride-topical
-and-systemic-supplements
● https://jada.ada.org/article/S0002-8177(18)30469-0/fulltext
●  http://www.myhealth.gov.my/en/preventing-dental-caries-wiith-topical-ﬂu
oride-treatment/
● http://www.myhealth.gov.my/en/ﬂuoride-varnish/#:~:text=Fluoride%20var
nishes%20application%20is%20recommended,families%20with%20low%20so
cioeconomic%20status
● https://www.ada.org/en/member-center/oral-health-topics/ﬂuoride-topical
-and-systemic-supplements
● https://www.webmd.com/drugs/2/drug-503/ﬂuoride-sodium-oral/details
 


	58. ● https://www.healthline.com/health/stannous-ﬂuoride#_noHeaderPreﬁxedC
ontent
● https://crest.com/en-us/oral-health/why-crest/faq/difference-between-sta
nnous-ﬂuoride-and-sodium-ﬂuoride
●  https://my.clevelandclinic.org/health/drugs/19194-acidulated-phosphate-ﬂu
oride-dental-gel
● https://www.webmd.com/drugs/2/drug-75668/acidulated-phosphate-ﬂuorid
e-dental/details/list-contraindications
● https://www.dentalcare.com/en-us/professional-education/ce-courses/ce41
0/ﬂuoride-s-mechanism-of-action
● https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4851520/
 


	59. Important questions
- how  long does it takes for ﬂuorosis to occur (slo 7)
- how much of ﬂuoride do we need for the ﬂuoride to be toxic to our body (slo 7)
- mechanism of ﬂuoride (remin) - explain more (slo 2)
- ﬂuoride need to be in contact with tooth surface for at least 3 mins (slo 5)
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