disease) )

Host fTooth
Ae
Apatite Garborge level
Genetxls
Miroporosily

Moi

Konegy |
Trace darents

Substrate
Detergency o! f food

e

ca charadteristics
Fys of food

(multifactorial

(Zero,1999)
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) &
eraan Univ

e

(Clarkson, 1999)



(Ogaard

(hydroxyapatite) ;

Hydroxyapatite
CatqPO4qOH)2
Water

HzO

Carbonate

Cox

Trace elements

Na ,Mg ,K,Cl ,Zn

Fluoride

F

Organic

Proteins and lipids

3

(posteruptive

(pure fluorapatite)

1

(Zero, 1999)

«

92-94

-2.5

0.01 -0.05

age)



(proximity of the crystals)

(prisms)

(prism sheath)

40

10

(carbonate apatite)

(LeGeros Tung, 1983)

(enamel rods)

2-3)

( 4)

(Weatherell

, 1984)




(Simmelink, 1994)

space)

Bird (1940)

(microporous)

11

Mineral orientation in roas

PN

SN
SIS

(Simmelink, 1994)

(intercrystalline
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2
( Bird , 1940)
/
(%0) (%) (%0) (%) (%0)
2.3 17 36.1 17.3 2.07
2.8 4.7 34.3 17.0 2.06
Wilson Beynon (1989)
2 (Mortimer,  1970)
(Skaleric , 1982)
(Silverstone, 1970) (Shellis,
1984)
(caries-
like lesion)
(Featherstone Mellberg, 1981; Tyler , 1982)

(Featherstone Mellberg,1981; Shellis,1984a)



(starches)

(plaque)

(maltose)

(sucrose)

(organic acids)

(extracellular glucan)

( tans streptococci)

tans), ( . sobrinus),
species), (Actinomyces species),
(non-mutans streptococci) (yeast)
1
(PH)
2.

(intercellular polysaccharides)

13

(.

(Lactobacillus



14

(extracellular polysaccharides)

3. (water-insoluble

glucans)
(critical  pH)
(degree of saturation)

(plaque fluid)

4,
(cleansing mechanism action), (dilution)
(buffering) .

(antimicrobial properties)
(mandel, 1987)
(rampant caries) (Brown

, 1975)



(Fejerkov Clarkson, 1996)

(dental plaque)

(sound enamel)

(H9)

(critical pH = .2-5.5)

(propionic acid),

15

(pH = 7.0-7.5)

(plaque fluid)

(Demineralization)

(lactic acid)
(acetic acid),

(butyric acid), (succinic acid)

(Zero, 1999)

(Chow, 1990)
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11 (dissolution of tooth mineral)

(hydroxyapatite)
(Fejerkov Clarkson, 1996)
1.2 ? (diffusion process)
(undersaturarted)
(subsurface)
(surface)
(Zero, 1999) (subsurface lesion)
2. (Remineralization)

(supersaturated)

(reprecipitation)

(calculus)
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(macromolecules)

(Thystrup Fejerskov, 1994)

2 (systemic
fluoride) (topical fluoride)
(Ogaard, 1990)
3 (White Nancollas, 1990)
1
Ca,0(P046OH)a + 2F Ca,qPO46F2 + 20FT
2.
10Ca + 6P04&3 + 2F —» Ca,QP046r2
3.

Ca,0(P04)6(0OH)2 + 20F 10CaF2 + 6P043 + 20H



( 0.01-10

(firmly bound fluoride)

( 100-10,000

1977; Schamschula, 1979)

25 (

(loosely bound fluoride)

(Poulsen

1,270

(Ten Cate

Larsen, 1975; Richards

Ogaard (1988)

32,000

0.2

Loveren, 1999)

18



(Remineralization)

(Demineralization)

(Ten Cate, 1990; Ten Cate Featherstone, 1991)

(demineralization

(Nelson , 1983; Wong

1987)

(Shellis

buffer)

, 1987)

(inhibit demineralization)

Duckworth, 1994)

(Wong

19



20

Ten cate Duijster (1983a) ( 0 5

spot lesion)

Silverstone

(arrested lesion)

1990)

,1988)

(Shellis

( 5)

(promote  remineralization)

(white
"l
(sub-surface lesions) (Ten Cate Arends, 1977;
, 1981; Feathersione , 1981)
(Ten Cate Duijsters, 1982; Ten Cate,
(diffusion-controlled process) (White

Duckworth, 1994)

(salivary proteins)

(Crystallization-inhibiting properties)



(Thystrup
Fejerskov, 1994; Ten Cate, 1990; Ten Cate Loveren, 1999)
3 ?
(antimicrobial effect)
(HF)
, (Ten Cate Loveren, 1999)
(cytoplasm)
1
(enolase) (ATPase)
(phosphoenolpyruvate, PEP)
(Shellis

Duckworth, 1994; Ten Cate Loveren, 1999)



22

4-5

Duijster, 1983a)

(Ten cate
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(Dijkman Arends, 1988;

Sexegaard Rolla, 1988; 1989; Ogaard , 1994)
(Rolla, 1988)
(McCann, 1968)
24
(Brudevoid , 1967)
! [ ]
(Ogaard , 1983; Sexegaard Rolla, 1989; Casiavska , 1991)
(calcium fluoride-
like material)
(Bruun , 983b; Lageriof , 1988)

(Arends

Christoffersen, 1990)

(Acidulated Phosphate Fluoride)

Brudevold

(1963) Ripa (1982) 35

(stannous fluoride)

1.23



24

(hydroxyethyl cellulose) 12,300

3-4 50
(Bruun , 1983Db; Retief , 1983)
(fluoride tray) (Kirkegaard ,
1980)
(Ogaard , 1994)
?
y
(Tinanoff , 1975; Klimek ,
1982) (Tinanoff , 1974; Steele , 1982; Seppa, 1983)
Ripa (1984)
2.5 1
(Ripa, 1990)

(high power suction)

1 1 30

stookey (1986)

(enamel fluoride uptake)

4 Wei Hattab (1988)



1 Wei (1988)

4
1
Garcia (1995)
1 4
Ripa (1989)
21.9 1 20.0
2 26.3 ( 3)

(Horowitz; Kau, 1974)

25



Szwejda (1967)
Szwejda (1971)

Horowitz (1969)

Horowitz Doyle (1971)
Bryan Williams (1968)
Ingraham illiams (1970)
Cons (1970)
Mainwaring Naylor (1978)
Cobb (1980)

Hagen Bawden (1985)

1 Ripa 1989)

61.5

()

(25

22

24

28

41

18

14

35

30

26



(Ekstrand and Koch,1980; Rubenstein and Avent, 1987)

(dental fluorosis)

(composite resin),

(porcelain) (glass ionomer)

(Ripa, 1990)

27

2 (2% Neutral sodium fluoride

gel)
fluoride solution)

(Ripa, 1990)

6.6
9,040

(Mellberg, Loss Petrou, 1988)

Eronat, Eronat Alpoz (1993)

(Sodium



28

(Fluoride varnish)

3 (Duraphat),
(Durafluor) (Fluor Protector)
5
2.26
(natural resin) 22,600
0.1 (polyurethane)
1,000
(applicator)
0.3-0.5 (Koch , 1979;  Modeer , 1984;
Flaugejorden Nord, 1991) 1-4
(Oggaard ,
1994)
(Seppa, 1983; Hellwig , 1985)
(Ogaard , 1994)
2-4
(Bawden, 1999; Belltran-Aquilar Goidstein, 2000)
22,600

0.3-0.5 ( 6.8-11.3 )



Roberts

29

Longhurst (1987)

111 2 14
0.7-14.5 ( 5.2 )
(acute  toxic
levels)
6 12
12 24 (Twetman , 1999)
Ekstrand (1980)
3.2-6.3
2 2
(3863 0.45
) 1 (4.47 +
0.47 ) (Ekstrand , 1983) (16-
76 ) (Ekstrand , 1981)
(fluorosis) (Belltran-Aquilar Goldstein, 2000)
(US Food and Drug Administration FDA)

(medical devices)

(Ogaard

(cavity liner)

, 1994)



Petersson (1975)

Petersson (1976)

58
Koch
24
Eronat
20
2.
Castillo

21

10

(1982 )

24

(1993)

(2001)

68

24

60



22

10

19

31

Hicks

10

51

3.2

321

(2001)

1

(Cavity shield)

28.2

40

31



Murray
Holm (1979)
Grodzka
Clark

Peyron

Autio-Gold

225

(1977)

(1982)
(1985)
(1992)
(2000)

Courts (2001)

Murray

Holm (1979 )

()

302 5.58
225 3
322 35
703 6-7
468 3-6
95 255
142 35
(1977)
2

(control group)

(no plcebo)

302

32

2 7.4
2 44
2 14
6.9
2 24.5
1 10.5
43.4
5.58
7.4

(half- mouth technique)

21

(placebo varnish)
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3.7

44
Grodzka (1982 ) 322 18 ]
3.5 9 2 2
9
15
. . 1985 Clark
17 6-7 2
70S 2
6.9
70
Peyron (21992)
3-6 468
2
1 51.2 82.8
2 66.7
91.2



34

(2000)
2.5-5 160 3 1
95 59.4
10.5
2 3.5
3.5
35
Autio-Gold Courts (2001)
142 3-5
' 4
9 37.6, 3.6 36.9
81.2, 2.4
8.2
3.2.2
Helfenstein Steiner (1994)
- (Meta-analysis)
30
8
38 -
Clark (1985a) 53
Koch Petrson (1975) 2
1 15 121 61

60 0.2%



4.0

Holm (1984)

1 381
5 9
35

56 .

Seppa Tolonen (1990)

3

(low caries activity)

*59.\£%S3b6

80

0.9

75

35
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