Lecture:

1. FLUORIDE ANDTHEIR ROLE INDENTAL CARIES PREVENTION

· 2. Fluoride• Compound form of fluorine. – A trace element, halogen. – Very reactive gas. – Not found in free elemental form in nature.• Major source is from water – artesian wells.• Found in soils rich in fluorspar, cryolite, and other minerals.

· 3. Fluoride• Also found in plants, food, and human – calcified structures (teeth and skeleton).• Nutrient beneficial to dental health.

· 4. Dietary sources - drinking water• Waterborne fluorides are the most important source of flouride for humans.• Modern diets as a source of flouride. – Use of fluoridated water in preparation of processed foods and beverages.• For temperate climates – Optimal fluoride level: 1 ppm of fluoride.

· 5. Dietary sources - drinking water• For infants and young children – Intake of 2 – 4 glasses of water: 0.5 – 1 mg of fluoride.• For older children, adolescents and adults – Intake of 6 – 8 glasses of water: 1.5 – 2 mg of fluoride.• Ingestion of fluoride greater than optimal levels in drinking water (2 ppm) cause fluorosis.

· 6. Dietary sources - foods• Fluoride in foods by adults – Nonfluoridated communities: 1 mg/day. – Fluoridated communities: 2 – 3 mg/day.• Not known to be a significant factor in fluorosis (mottled enamel).• Small amounts: fruits, vegetables, cereals.• Rich amounts: seafoods and tea leaves.

· 7. Dietary sources - foods Table 1. Fluoride Concentration in Fresh Foods and Beverages Food Range of F in ppm Beer 0.15 – 0.86 Cereals 0.18 – 2.8 Citrus fruits 0.07 – 0.17 Coca Cola 0.07 Coffee 0.2 – 1.6 Instant (powder) 1.7 Fish without bone or skin 1.0 Fish meal 80.0 – 250.0 Milk 0.04 – 0.55 Noncitrus fruits 0.03 – 0.84 Sardines 8.0 – 40.0 Shrimp meat 0.4 Shrimp shell 18.0 – 48.0 Tea 0.1 – 2.0 Instant (solution) 0.2 Leaves 75 – 110 Vegetables and tubers 0.02 – 0.9 Wine 0.0 – 6.3

· 8. Metabolism - absorption• Major site of absorption: stomach.• Studies with animals suggest intestinal absorption also occurs.• Soluble fluoride in drinking water is completely absorbed, whereas 50 – 80% of the fluoride in foods is absorbed.

· 9. Metabolism - Distribution• Teeth and skeleton have the highest concentrations of fluoride. – Due to the affinity of fluoride to calcium. – Cementum, bone, dentin, and enamel.• Fluoride content of teeth increases rapidly during early mineralization periods and continues to increase with age, but at a slower rate.

· 10. Metabolism - Distribution• Found in both extracellular and intracellular fluids of soft tissues but at very low concentrations.• Found in saliva, 0.01 ppm. – Play a part in maintenance of fluoride concentrations in the outer layer of tooth enamel.

· 11. Metabolism - Excretion• Principal route of excretion is urine (90 – 95%).• Remaining 5 – 10% in the feces.• Outstanding characteristic of fluoride excretion is its speed. – Reabsorption of fluoride from urine is less efficient.  Effective mechanisms for maintaining low concentrations of fluoride in the soft tissues and plasma.

· 12. Metabolism - Excretion  Directly related to the degree of active bone growth.  Fluoride excretion is lower when a child is growing rapidly and is actively depositing bone material than in adults with a mature bone structure and fully mineralized teeth.• About half of the ingested fluoride is excreted in the urine each day.

· 13. Metabolism - storage• Deposited in calcified structures.• Skeletons of older persons contain more fluoride than those of younger ones. – Amount of fluoride in bone gradually increases with age – greatest during active growth years.

· 14. Metabolism - storage• Factors that attract fluoride to bones: 1. Presence of an active growth area at the ends of long bones. 2. Small size of the bone crystals. 3. Close contact between bones and the blood supply

· 15. Metabolism - storage• Deposited in the enamel through diffusion. – Carious enamel may take up 10 times more fluoride than adjacent healthy enamel to inhibit expansion of carious lesion.• Dentin may contain even more fluoride. – Chemically similar to bone – Highest concentration found adjacent to pulp: close to blood supply.

· 16. Relative safety• Low and moderate intake results to: – Skeletal fluorosis – Mottled enamel – Osteosclerosis (hardening of bone) – Exostoses (bony projections) – Calcification of ligaments• High intake may result to death.

· 17. Mottled Exostoses enamelSkeletalfluorosis osteosclerosi s

· 18. Mottled enamel (Endemic Dental Fluoride)• White or brown spotty staining of tooth enamel. – May be due to food, debris, or plaque.• Sometimes will have horizontal striations.• Enamel is deficient in: 1. Number of cells producing enamel causes pitting (hypoplasia). 2. Hypocalcification causes chalkiness.

· 19. Mottled enamel (Endemic Dental Fluoride)• Occurs only in teeth that are being formed. – When exposed to high concentrations of fluoride, opaque spots will develop on the enamel.• High intake of fluoride results to mottled enamel. – Protection of fluoride is decreased by severe fluorosis.

· 20. Mottled enamel (Endemic Dental Fluoride)

· 21. Fluoride and dental caries• Communal Water Fluoridation – Most effective, practical, feasible and economical public health measure for preventing caries. – Greatest resistance to caries and greatest amount of fluoride deposition are acquired by starting the intake as early as possible and using it continuously.

· 22. Fluoride and dental caries – Other factors to the decline of caries: 1. Greater dental health awareness. 2. Expansion in dental resources. 3. Application of preventive dentistry.

· 23. Fluoride and dental caries• School Water Fluoridation – Fluoridated with levels of three to seven times the optimum for communal water fluoridation resulting to reduction in caries incidence.

· 24. Fluoride and dental caries• Fluoride Tablets – Ingestion daily beginning at 5 – 9 years: permanent teeth can still be significantly protected from caries.

· 25. Fluoride and dental caries – Lozenge is much preferred than tablets or drops.  Dissolves slowly, produces both topical and systemic effects. – Advantage: specific and precise dosage – Disadvantage: assurance of continuous daily ingestion and cost is greater.

· 26. Fluoride and dental caries• Prenatal Fluoride Supplement – Fluorides supplements are not recommended for adults, especially pregnant women, for reducing dental caries. • The concentration of fluoride that reaches the fetus is generally lower than that in the maternal blood. • Infants exposed will have higher plasma, skeletal and developing enamel fluoride levels.

· 27. Fluoride and dental caries• Fluoride Supplements (Infants and Children) – Fluoride supplementation at birth gives some protection against caries to the deciduous teeth. – No fluoride supplements must be given to infants less than 6 months of age ( exception of infants consuming milk)

· 28. Fluoride and dental caries• Fluoride Rinses – 3 years is necessary to achieve the maximum benefit from a rinse program. – Effective in children with a higher caries baseline than low caries baseline.  The lower the incidence of caries, the more limited the effect of each preventive measure.

· 29. Fluoride and dental caries• Sustained Release Delivery Systems – Advantages: lower required dosage, reduced toxicity, release constant level of fluoride, better use of fluoride and better patient compliance. – Clinical studies showed exposure to low levels of fluoride is more effective in decreasing the incidence of caries.

· 30. Fluoride and dental caries – Useful in children who tend to get caries easily, xerostomia, adults with rampant root or coronal caries.

· 31. Fluoride and dental caries• Fluoridated Milk – Milk is used as an instrument for fluoride administration. – Fluoridated milk was found to be as effective as fluoridated water in reducing dental caries.

· 32. Fluoride and dental caries• Fluoridated Salt – Use salt as a vehicle for fluoride in the diet. – Salt is about 2/3 as effective as the water.

· 33. Mechanisms of anticaries action of fluoride1. Increase in the enamel’s resistance to acid solubility − Enamel formed has more perfect and larger crystals, less soluble in acid, and less likely to develop caries.  Fluoride favors formation of fluorapatite, a more acid – resistant apatite than hydroxyapatite.

· 34. Mechanisms of anticaries action of fluoride2. Remineralization − Greater concentration of fluoride released from the dissolved enamel or already present on the plaque, the more will remineralization be favored and carious process be slowed. − Use of topical fluoride raises the fluoride level of tooth surface and underlying tissues to a level expected to protect against caries.

· 35. Mechanisms of anticaries action of fluoride3. Antibacterial effects of fluoride − Inhibition of enzymes essential to cell metabolism and growth. − Lower the surface energy of the tooth. − Can strip off bacteria from hydroxyapatite.  Fluoride can bind more effectively to positively charged areas on the apatite crystal than can the bacteria.

· 36. Dental benefits• Fluorosis of the deciduous teeth is rarely seen and is not a problem.• First 2 to 3 years of life are the most critical period for the development of mottled enamel on the permanent anterior teeth and for this reason only. – 0.25 mg/day is prescribed from birth until 2 years of age.

· 37. Dental benefits – 0.5 mg/day from 2 to 3 years of age. – 1.0 mg/day from 3 until 13 years of age.• Use of fluoridated water or fluoride supplements as early as 1 year of age enhance the formation of the relatively caries – resistant fluorapatite in the enamel surface.

· 38. Thank you 

Preventive Dentistry 

Fluoride and dental caries 

Since 1930 fluoride (F), was demonstrated for its anti caries effect. Fluoride in small doses has a remarkable influence on dental system. It causes a strong inhibition of dental caries, while in large concentration it may cause disturbances of the enamel formation (dental fluorosis). 

What is fluoride? 

Fluoride was earlier known as fluorine, which is derived from a Latin term (fluore) that is to flow. It is the 17th element in order of frequency of occurrence of elements representing 0.06% - 0.09 % of the earth crust. In rocks and soil, fluorine may occur in combined form in different minerals as: 

- Fluorspar (CaF2). 

- Fluoroapatite (Ca10(PO4)6F2). 

- Cryolite (Na3AlF6). 

Fluoride is highly reactive it forms salts of almost all metals, it is rarely occurs as F ions in nature. 

Fluoride is widely distributed in the atmosphere originating from: 

- Dusts of fluoride containing soils. 

- Gaseous industrial wastes. 

- Gases emitted in areas of volcanic activity. 

It enters the hydrosphere by leaching from soils and minerals in to ground water or entry with surface water. The concentration in ground water is 10 – 67 ppm, and sea water 0.8 – 1.0 ppm. 

Fluoride enters vegetations by: 

- Uptake from soils. 

- Water. 

- Absorption from air. 

- Deposition from the atmosphere. 

- Rain. 

Concentration of fluoride in vegetation is range from two part per million (ppm) to 20 ppm dry weight. This depends on species of the plant, age of leafs, soils, fertilizers and pollution. Fluoride returns to soils through plant wastes or it may enter the food chain and be returned as animals waste. Fluoride may enter the environment indirectly by industrial air pollutions as coal burning, production of aluminum steel, phosphate fertilizers, manufacture of glass etc. 

In biological tissues fluoride is present in traces, thus called a trace element. 

Sources of fluoride intake in Man: 

1- Water: The greater part of F intake originates from water ingested each day. Fluoride is naturally present in rivers, oceans and ground water. The concentration may range from 0.1 – 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 F concentration is 6 -12 mg/ml this is in fluoridated and non fluoridated area. In cow's milk the concentration is less than 0.019 ppm. In formula milk and cereals the concentration depends on the product and on F concentration in water these are prepared. 

For adults food F concentrations vary, but usually less than 0.5 ppm. A higher concentration may be found in tea (0.5 – 4ppm) and in fish and shell fish. 

3- Drugs and dental products: Some drugs contain a high concentration of F as diuretics and anesthetics. Dental products as dentifrices and mouth rinses. 

4- Pollutions: F is present in high concentration in the vicinity of metal industries, about 25 – 1000 times the normal. 

Fluoride Metabolism: 

1- Absorption: 

After intake of F it will be absorbed in the gastro intestinal tract, it is also absorbed via lungs. There are factors affecting the rate of F absorption, these are: 

- Solubility and degree of ionizations 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 and degree of absorption of NaF is more than CaF2. 

- Dose and F concentration. Following absorption there will be an elevation in plasma F level. The height of plasma peak is proportional to F dose ingested and rate and 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 salts with F. Food acts as a physical barrier that retards absorption of F from GIT. 

- Gastric acidity. There is an inverse relation between gastric acidity and absorption of F from GIT. 

Note: The bioavailability of F of the most of dental products is 100%. 

Ingestion of F is 

- Empty stomach ………………100% 

- In presence of glass of milk…… 70% 

- Ca- rich break fast ………… 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. 

Fluoride Metabolism water Bone un erupted tooth erupted tooth Blood Oral fluids Feces urine and sweat 

2- Retention and distribution in the body: 

The maximum plasma concentration of F is reached in 30 minutes. 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 tissues. F is rapidly distributed to bone, teeth, heart, kidney and liver. While, fluoride is slowly distributed to skeletal muscles and adipose tissues. 

The up take of F is affected by age factor, younger the age the greater will be the up take of F. Not all F in bone is firmly held as some of F is subsequently lost again by the osteoclastic resorption of bone. 

Ingestion How fast is the absorption and distribution? Peak plasma level < 30 min to an hour Rapidly declining Bone uptake & Urinary excretion Return to normal 3-6 hours (If ingesting small amount) Absorption i

3- Excretion: 

The major route of excretion is by kidneys. After entering the renal tubules some of F ions will be re absorbed and return to the circulatory system, while the remainder of ions will be excreted by the urine. The renal clearance of F is 50 ml/minute. About 10% of F is removed by feces this amount is never absorbed, also a less quantity is excreted by sweat, saliva and gingival exudates, tears. 

Kidney is the major route of fluoride excretion Adults: 40-60% of ingested fluoride Children: Excrete a smaller % of ingested fluoride Reabsorb from renal tubules Glomerular filtration Fluoride in plasma Excrete in urine Amount of excreted fluoride vs time after ingesting 30% 60% Excretion iRenal clearance of fluoride

