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                   Fluoride and dental caries             lec 2 

      Since 1930 fluoride was demonstrated for its anti caries effect. 

Fluoride in small dose has a remarkable influence on dental system. It 

causes a strong inhibition of dental caries, while in large concentration it 

may cause dental fluorosis.                                                                    

       Fluoride has been found to be a very important element in the 

prevention of dental caries this is through epidemiological and clinical 

studies. Fluoride is derived from Latin term fluore meaning “to flow”, at 

room temp fluoride is a pale yellow–green gas. Fluoride may occur in 

combined form in a wide variety of minerals such as:-                                  

                                                                                                                                                              

   CaF2,           Ca10(Po4)o6F2,           Na3ALF6.                                            

  When Frederick began dental practical in Colorado spring in 1901 has 

been noticed a feature of dental enamel among local residents which he 

had previously encountered elsewhere this condition was known as 

Colorado Brown Stain and exhibited itself as a stain of varying intensity 

ranging from fine pale to dark brown mottling which could be quite ugly. 

Frederick become interest in the condition and his investigation showed 

that the stain in area around Colorado and these led him to conclusion 

that causative agent was found in the drinking water of communities and 

also he observed in this area where mottled enamel condition was found 

the prevalence of dental caries appear lower. Dean began by devising an 

index of mottled enamel in 1934 then modified in 1942 and this index is 

used today in six grades of severity.                                                         

       Fluoride is widely distributed in the atmosphere originating from: 

Dusts of fluoride containing soils                                               - 

Gaseous industrial wastes                                                          - 

Gases emitted in areas of volcanic activity                                       -           

Fluoride enters vegetation by:  

 1- Uptake from soils. 2- Water.  

3- Absorption from air. 4- Deposition from atmosphere. 5- Rain. 
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   Sources of Fluoride intake in man: 

1-water: the greater part of fluoride intake originates from water ingested 

each day.  Fluoride is naturally present in rivers, oceans and ground 

water. The concentration may range from o.1 – 10 ppm.  

2- Food: It may present in various concentration in soft drinks, different 

infants and adult food. Fluoride concentration in various foods reflects its 

concentration in water where the product has been prepared. For infants 

the daily fluoride intake is determined by feeding pattern, as breast milk 

or formula milk. In human breast milk fluoride concentration is 6-12 

mg/ml this is in fluoridated and non fluoridated area. In cow's milk the 

concentration is less than o.o19 ppm. In formula and cereals the conc 

depends on the product and fluoride conc in water these are prepared. For 

adults food fluoride conc vary, but usually less than 0.5 ppm. A higher 

conc may be found in tea 0.5- 4ppm & in fish and shell fish. 

3- Drugs and dental products: some drugs contain a high conc of 

fluoride as diuretics and anesthetics, while dental products as dentifrices 

& mouth rinses. 

4- Pollution: fluoride is present in high conc in the vicinity of metal 

industries, about 25-1000 times the normal. 

Mechanism of action of fluoride in caries reduction: -                         

1- Increase enamel resistance (reduction in enamel solubility). 

2- Aid post eruptive maturation of enamel surface. 

3- Remineralization of incipient lesions. 

4- Fluoride as an inhibitor of demineralization. 

5- Interference with plaque micro. 

6- Modification in tooth morphology. 

1-Increase enamel resistance.                                                               

     It has been well established that dental caries involves dissolution of 

enamel by acids from bacterial plaque and that dissolution is inhibited by 

the presence of fluoride. Because fluoride forms fluorapatite, which is 

less soluble mineral, it has been thought that the anti caries effect of 

fluoride is the result of reduced solubility. The dissolution of enamel 

during a caries attack is a complicated process when enamel is exposed to 
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a ph of about 5.5 or lower, it will dissolve. Thus carious dissolution of 

enamel is a cyclic phenomenon consisting of phases of demineralization 

and remineralization. The presence of fluoride reduces the solubility of 

enamel by promoting the precipitation of hydroxyapatite and phosphate 

mineral.                                                                                                  

Ca10(PO4)6(OH)2 + 2F →  Ca10(PO4)6F2 + 2OH                        

       When hydroxyapatite is exposed (during period of tooth formation) 

to low fluoride concentrations (about 1ppm) = (1mg/1L) a layer of 

fluorapatite forms on the hydroxyapatite crystals.  This reaction is 

irreversible ie once fluoroapatite crystal is formed it will remain so for the 

life time. Ingestion of fluoride in the pre eruptive stage will allow the 

incorporation of fluoride in the whole enamel and dentin. This will 

increase the resistance against dental caries in addition reduces the 

progression of dental caries.                                                                    

When F is present in saliva and dental plaque it will react with the outer 

enamel surface to enhance remineralization. Two types of reaction may 

develop the main reaction is formation of calcium fluoride, while second 

reaction is the formation of fluoroapatite crystal. 

Ca10 (po4)6 OH2 + 20F-                        CaF2 + 6PO4
 -3

 +2OH
-
 

                                                                     

 Ca10 (po4)6 OH2 + 2F-                        Ca10 (po4)6 F2 +2OH
-
 

Calcium fluoride is not permanent as it dissociated to calcium and F ions. 

Therefore fluoridated products need to be applied continually & at a high 

conc, otherwise the enamel will be opened to renewed demineralization. 

These type of reaction can be initiated at any time of subject life. 

 

2-Aid post eruptive maturation of enamel surface                                  

    Newly erupted teeth often have hypomineralized areas that are prone to 

dental caries. In addition, the entire enamel surface is at its maximum 

degree of susceptibility to caries as soon as it appears in the mouth. 

Fluoride increases the rate of mineralization, or post eruptive maturation 

of these areas.                                                                                         
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3-Remineralization of incipient lesions                                                  

      Remineralization, the deposition of minerals into previously damaged 

areas of the tooth is a dynamic process that results in reduced enamel 

solubility. This increase in enamel resistance is achieved through the 

growth of crystals which become larger than those in either demineralized 

or sound enamel. These larger crystal are more resistant to acid attack. 

4-Fluoride as an inhibitor of demineralization                                        

        With lower Ca
+2

, PO
4-

/ +OH
-
 ion conc (ph↓). A higher dissolution 

rate was observed. Addition of fluoride to this, reduce the rate of the 

lesion.                                                                                                       

5-Interference with microorganisms                                              

     Fluoride has been known to inhibit bacterial enzymatic processes 

involved in carbohydrate metabolism. Fluoride interferes with oral 

bacteria in two ways. In high conc fluoride is bactericidal. This probably 

how fluoride helps reduce plaque. In low conc, fluoride is bacteriostatic. 

It helps control the bacteria growth without destroying them. Fluoride 

lodges in plaque and inhibits bacterial enzymes responsible for acid 

formation.                                                                                              

6-Modification in tooth morphology                                                         

     There is a direct relationship between the amounts of fluoride ingested 

during tooth development and the incidence of dental caries. If fluoride is 

ingested during tooth development, there is some evidence to suggest the 

formation of a more caries resistance tooth; slightly smaller with shallow 

fissures. The size and morphology of teeth in humans and experimental 

animals can be influenced by ingestion of fluorides. The reduced level of 

occlusal caries found in fluoridated areas may be partly attributed to the 

improved morphology of the occlusal surface.                                      

                              Fluoride metabolism:                            

1- Absorption: 

     After intake of  F it will be absorbed in the GIT it is also 

absorbed via lungs. There are factors affecting the rate of F 

absorption, these are: 
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-Solubility and degree of ionization of the components: This will 

determine the amounts of F ions released. Only F in ionic form is 

of importance to health. NaF is more soluble than CaF2 thus the 

rate & degree of absorption of NaF is more than CaF2. 

- Dose & F conc:  following absorption there will be an elevation 

in plasma F level. The height of plasma peak is proportional to F 

dose ingested & rate & degree of absorption in addition to body 

weight (with increase body weight there will be a lower plasma 

peak). 

Presence of food in the stomach presence of certain dietary items 

as Ca may lead to formation of insoluble salt with F. Food acts a 

physical barrier that retards absorption of F from GIT. 

      Gastric acidity. There is an inverse relation between gastric acidity & 

absorption of F from GIT. 

Empty stomach …………………..100% 

In presence of glass of milk ……..70% 

Ca rich breakfast ………………...60%  

Milk may retard absorption of F from the stomach in the first hour, later 

absorption will continue at higher levels for longer period of time. 

2-Retention and distribution in the body: 

      The maximum plasma conc of F is reached in 30 min. The plasma 

peak will be reduced as F distributed in the body. Fluoride is a calcified 

tissue seeker, more than 99% of  F in the body is found in calcified tissue. 

F is rapidly distributed to bone, teeth, heart, kidney & liver, while it is 

slowly distributed to skeletal muscles & adipose tissue. The uptake of F is 

affected by age factor, younger the age the greater will be the uptake of F. 

not all F in bone is firmly held as some of F is subsequently lost again by 

the osteoclastic resorption of the bone 

3-Excretion  

        The major route of excretion is by kidney. After entering the renal 

tubules some of F ions will reabsorbed and return to the circulatory 

system, while the reminder of ions will be excreted by the urine. The 
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renal clearance of F is 50 ml/min. about 10% of F is removed by feces 

this amount is never absorbed, also a less quantity is excreted by sweat, 

tear, saliva & gingival exudates. 

 

 


