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— Abstract

THE INFLUENCE OF FLUORIDE ON REMINERALIZATION OF
ARTIFICIAL DENTAL CARIES

Won-Seop Han, Kee-Yeon Kum, Chan-Young Lee
Department of Dental Science, The Graduate School, Yonsei University

The cariostatic effect of fluoride had been established by many epidemiologic and experi-
mental studies. But, there are still different views on the mechnism of cariostasis and
remineralization, especially about the proper fluoride concentration. The purpose of this
study is to ascertain the remineralization of caries lesion and influence of fluoride concentra-
tion which affect remineralization by a study based on dynamic mechanism. The subjects,
sound permanent teeth without demineralization or crack,were immersed in lactic acid
buffered demineralization solution for 4 days. Dental caries with surface zone and subsurface
lesion were artificially produced. All specimens were immersed in lactic acid buffered remi-
neralization solution which had fluoride concentrations of 1 ppm, 2 ppm, 3 ppm for 10days.
Final conclusions were obtained by observing the specimens for every 10 days under polari-
zed microscopy.

1. Remineralization of caries lesion as well as demineralization of enamel were produced
by changing the degree of saturation of lactic acid buffer solution.

2. Remineralization of caries lesion was facillitated by fluoride ion in lactic acid buffer
solution. but, remineralization of the entire caries lesion was not increased as fluoride
ion concentration increased.
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z)oh-¢-4 L MAMAIRY 27t AT F
Hog BEwe] 44T A HHEo AL F
7Vt Aokg4le Algd) ol2e AW
oMYAt F53 AEFEY EHE F
ARE sty g A v g £ AT
AAZE &AL opr|FT). & A7vke A%
7ke] =@ol] 93| Xo}g-2o] FAade FHE
Holal glov} ilo] vf¢ theFolo]A o}
ZEFHA) ¥3 Yok 48, vF T Y}
MNE 2718 B4 23 94 de] =3}
1980t Eo $Ag¢Ago] HA FAde F
AE Holn gloy FudAe oF7AE
zolg-2lo] Frlshe FAE Holi flen 1
AZ B 379 Aoyt BA, $4, 24 59
&3¢ A3 o ¥, 9= F9 1.87, 1.2
7hel uis) Fuj ojdel &43L dx suth

A)ope-2] & TR YE] TAHIE] o3
xote) AzxAo] RAYHE F4F WHoY,
2ol ZAzAL FEJOZ o|FoRA Ui
SAhgo] 4 g9} d@e] gleng FE
o] Aol thE LIS FAAANNA FLAE
#E duz ke x=go] A&HAT. 53,
B9 ggAzgo]l AR olF BAE 9
43 929 Ao el BL A7t A3
b A=

olg¥ A= ZA I¥A E AEATE
Yol QIRAIZE Dean$(1942) 90
o8] 49 Xof ¢49A Eilol¥F Backer
Ducks(1974) & B= B30} 4 dWad
7t A€ B3I Heifetz5(1978) &
Are BAagle L4dquastg Budgr.
oy, ol3F AYEEL B 49 49
AEzHgE #FEYE d¥od. &, EIEE
E248% T3 BAXNIIA @ Tes
o] Z7)7HE<t @33ty EAAF o
BAAE 3R @S FERT $AdAo] HYY
the AL 2ug A4PEE o3 AFE ¢
Ao AwkAQl AAFAE HAY = Yoy
Aol 9294 7|d e ol Q3L uAe
AAEQ AFde HFshA &k olHT
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gAY @He Hehstr] st A¥ETUt
Pl ATk ol P AFPATE T3k 4
NA 2 AF3rAE dPstnz} se =¥
A& RAe) Xo}9-4 9] B 7)1Ad =
Margolis(1990) 7} *]o}-$-2]9] #Ao] Gt
@3] 7o) ofu I X ol A FHEI R f7]4ko]
HFAe 23S 53 Eidsge AR B
Wil x7|8se} FEAA HFo]l FA
Aoy o] FA FHFS FAH JFFAAL
F A=A 7)) thermodynamic driving fo-
rcedl 93 W2 o & Fit=]of 8 PP o]
S HIL o] &I4HEC] A JELEY B
R FEFY AL dodle BT E
gojgtz AH3AL Featherstone(1979)&
$ 714+ unionized form e 2 HHA HF &
23 #atslo] Uil AL SsATIL
4319 FEo] t}A unionized form & = o]
HPF Ao 2 Vo« simple diffussion mo-
del& FAsIHt. L Wl Christoffersen®
Arends(1982) & ¥ HAEAHY HFE F3H9
ol gito] gojut £37F JojupA|rt o] HFH
£3E inhibitor moleculed] 23] A=
WAoozt Aty MAlFd vlHgTg F7
392} Moreno$} Zahradnik(1973)& 3l
847 8= QA ¥ #FLde] 3}
TE HsiAA A¥sle dAsRele 4K
AEFLS FHGH R 39 AAFo] FA
doju= HZNA B3 F HYzeg A%
stE QT el as glol: A EHAINF] B
FAdn FFIH .

T3, 494 2 AFsridd] gsiex
B2 dF7tEe] 4A¥stdedl Nikiforuks
(1962) HIZE YA Bho]&o] A5
carbonate content”} 43k} o121}k carbo-
nate content?] Za€ BFEAQ solubilityd
FEAA A4 g AL SV
F743t9 2.1 Moreno(1985) & solubility diag-
rame %3t ¥43A7 dicalcium phosphate
dihydrate®] &3& JYehli o|Eo] Tye
A€ singular pointg}iL 3}F oM o] R A
W&ol dicalcium phosphate dihydrateZ w}
ARA PFAEAS AP Ao



2717 9 ABE7|AY ZEH #A o
HE 71AE o] 83te 49 gA] ¥ ol
olu] ¥AE Z7|¢APALE AFAF LA}
3l =82 A48t} Varughese$} Moreno
(1981)€ 1 ppmFES] EALFH7MA] acquired
pelliclec] A ¥ HZA FHAANS 2ARAALF
& FFAIITGL B1s o Ten cated(19
77)& 1 ppme] ¥4 H7}A] fluoroapatited 2
o s Bavl gl Asro 28 ol A%
37t ot B3kt 2y, Lam-
mers 5(1990)2 2 ppm & EAFH7MA] fluo-
roapatite®] BEH FHZ o] o3 Fr]Fe 4%
olFo] AerHo] AVl gl AsEg A4
3)3}71 A P& B3PI Amjad$} Nancol-
1as(1979)€ 0.1—1 ppme] EALFFIAME
AF 37t W dca Bastyo.

ojglgo] o}AAE Xol--2l9] WH7|H
2 AF37de giste FeojE sde] =&
HA e R o8 o]do] EAsL 53]
ABstl| HFE BAEEd sl Aoldh
o]&o] &AFER old Aze FHFAHY
7180 dAe 29 AFIJHEE L F3A
$-AHiel AFE AL LA ELVL
ol¢-2e] AFsd vHE TS Gl
At E AEE A YA,

I, gz o 2y

1. AEE U AIEME

LA § X 304 oo FFAotE o2
ek Mg XjolE Waukyg o} HFA
Aso] YlEAE AR F Xojd RAd &
A& periodontal currette 2.2 A A 47}
EFE A e pumiceE AL ArksiE e

253 AANGA 1087 AR /RS2
A2 AzslYch. AFEE Hol= 5 ) A
A& o]&3ld Eo] 2cem, A7 1cme tubeS
eI X3§ olaE AL o]gId A2
290 v E3l3 738 ¥ low speed diamond
wheel saw (South Bay Technology, U.S.A.)
< o] &3t Aote] FFSof BEYstA 400—500
mme] AHE THE v # 800ALEE 0] &3l
100 mm FAR drpstvh. dnl F AJHLS
HAWZ &Fol} #do] gl BY5 <
2—3 mmA =2 windowE £33 bonding
agent (Scotchbond MP, 3M, U.S.A)$} nail
varnishE =X39ch.

2, E3jelEgool =X

@ 30%-AH&A(SIGMA Co., EAF 90.
09, ¥% 1.080) %8 1Me {AH8AE ZA
3l o] FAkg 9] stock solutionl.E 34
o}.
@ 93 2+ 2% (SIGMA Co., #2147,
0)EHE 0.3M9] €4 ZA 3 o] |3}
ZE899 stock solution® & 33t}

@ Q1ZFEL(SIGMA Co., ¥AHF 136.
DE ¥E 0.9M9 AL EFLAE =A S
o] & QIid-FE N stock solutioneE &Y
o}
@ ALY gAHEE AgFL9e UE
7] 918} Ca?*, PO, lactic acidE stock so-
lution® 2 F8 F3ThE pH meterst 8 N
KOHE o] &3}o] pH 4.38 %3] 500ml wor-
king solutiong &3l o] &< Ca*, PO/
ol&E=E ASEA7] (Hitachi 736—40,
Hitachi, Japan)& ©]-&-3le TA] A HFEA3}
%A}, (Table. 1)

Table 1. The initial composition of demineralization solution

Lactic acid (mM) 10

Ca* (mM) 155
PO (mM) 94
Sodium azide (mM) 3.08
pH 43

163



Table 2. The initial composition of remineralization solution

Lactic acid (mM) 10 10 10
Ca** (mM) 28.5 27.2 28.6
PO (mM) 9.5 99 9.6
Sodium azide (mM) 3.08 3.08 3.08
F~ (ppm) 1 2 4
pH 43 4.3 43

3. SI3EQl x|ofpAel HY

50 cc Fe&E Foll 43U AL AEE
59 FYo AX}=E NG F 25C F&
Zo FAANFC 2443 RHFHo2 FHFIL
A&E oA 1 wste BBFAVEE F
she] BASI 4L F ABE EFAYAA AY
FRed AAsn dzstd REstgd.

4, Mys 2A5H9| =H|

1) |43 2482 (SIGMA Co., TR 41,
99)2 F¥ 100 ppm (5.2632mM) 9] §4&
ZA Y o] gL £Y stock solu-
tiono = 3F4Th,

2) Ca**, PO, lactic acid, fluoride¥ stock
solution&. 2 FE FH3J-2 pH meterst 8 N
KOHE©]§3}4] pH 4.3& 550} 500 ml wor-
king solution® TEIL ©] §4¢] Ca**, PO
o] &F =& AFE47] (Hitachi 736—40, Hi-
tachi, Japan)& °©]&3ld thA] FFEA43}A
t}. (Table. 2)

5. XHzs

Z 2% 157149 50 cc ETLE Fo &
Z9¢ AT AF¢Ao] FAE AlHE T
F9o JAB=EE AXF F 25C gz
FAANAT. 24Xt AR 1047 /7L
F&8 YA o d3E HAEAEE F
gty wESA

m, Aoy

oA $AEHFo] Hw3 @

5 —
™
fe
Lo

S
y

£xog FFAN(Fig. 1,4). o1& 4%
AFo £ Wi FYREHE gk AFEW
29 d4Z% e F2A #FIULY Ret-
ziusAZ7F AFEE BYdAe gAY T
53R &%k ch(Fig. 4). A EAINFL TIF
AN Ha 9Fgoz HAWle gz #
] HAFYES AR RY F3E &
AEZHL BRI (Fig. 1,4,7) q@WAe 9
AZARE FHBZEE 24T Fig. 1,4).
Ha & H9FRE e RetziusAFE W
Y=o FEHHE A9 (Fig. 1,4,
7) $2HAsE S E isotropic zoneo)
B8 (Fig 1,4,7) LRANE $4%
HatE YAdglel AA AU isotropic zone

o2 AFHAY (Fig 1,7).

2, ME=HA

ANzt mE} Al F 25 B3] A4S
B2y gy A 29 A%s 2de M=z
@@k 12 A 25 A%se ol 73

S Fog $AFUF ZZVP} 2, 3T
Hl3] FER3R Fgpor Hi B EFAE
u) gtk FHESEE Hole A EHE
39 Exdae Ad FEEA kol ¥4
523 ATt A% JL 2o #F
Hd HArt o2 FAHJUL HAFH
isotropic zone®] &2 Wo] A3 HH(Fig.
1,2,3). 229 A% A3 Lo N F
23k A% FFe ¥3Y FFUM
Wi BAe AT A APHULH
HaZYdE FHA2 FIG32 ST 245
AL B HaFgdRe SAs AR
H o Z2&ALold)| jsotropic zone®] FAHA AE
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Fkth. AEe wEAE FHol Bold 94
E A} S0] ¢43] isotropic zone 2 & vl 7] %
stk (Fig. 4,5,6). 379 A% 27 w3t
7HIA R BEF Y FF71 A HAa EAL Fo
Zagtgot Fde 27 g Wi EAY
Z AR 859 £ F717t vlS T3
HAaee) JMAElE FREEERZE 2L
st oy 2w 2 AAEA BAY E Gae
g#=A gatk(Fig. 7,8,9). Z4zte] #9
N7 L AR mE 534 &He o2
FASig=

D1&

ARGt FFe 2, 37l M FHIJAT
H2H ALH] AF3 Fdo] #EHAC.
A7t Ao g AL WA 109y #2
717t% isotropic zone2] ¥ kA 9} refractory
index®] ZA&7F A& 493 BEHJ2 UG HE
EA & Zae A BEHA &t &
AFHF] F F7ks 274 I SIS
om 2, 3z HF 2 FxE v
Al @& Aol A glo F 157 A|Ho]
<@ 248 299 (Fig. 1,2,3).

@2

A 24A17E oA AFsLe] Fgo] M F
ARt FHIA FPESHE Eold &
AFEHZF] FHFE T3 FAHJSL 2
FHUR positive zoneLE XEO|E isotropic
zone?] Fo| Frletgon wWiel g9
HEgAhFe BPastA #EHE demineraliza-
tion band’} G& FH3A FFHUT 4Y
A A%AA AF7t 2= o] isotropic
zone©] ¢A3] FAHEZEE BEHO HA
A9 Fo] ZAHOoW Wi refractory
index® #43 ZA&sQcH(Fig. 5). 4¥%H
1097HA 1 +4ERSY F§ SVl #EHU
o o ojde] YAEANY F Zihe TEHA
tth. Algol W xole F 15719 AlHo]
12719] AlEe AR YA AFFIE BA
A5 1709 Al F A e 3TN F2 BEHE
we $AgHEe] ¥ ZUl BFHAL =
g 2719 AR A= 1A ¢} v tRE
AANEA A £ & Wsiy gldo] #ay
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Ak

@ 3F

AlZke] Zzo] mE AR AF3h= 2
oo ¥&] Fov AR AE F Fhe 270
vlE #gdch, $AE3EE T Ivle 1093
A&HIJ ot IHEE XL 493o] M F
A3A T, FAEHF L 199 AE Retzius A
ZZ ug 3& G EFHEE JehE 129971
Ve AlFBIE 2, 39 TolME I Fo
AL F7lsle HESL 943 SA4EZELS
B2} (Fig. 8). $A4EFHEE Hole HEF
< B3 1 bl F9EEdR =t
we 2ol ME o] Fo B AN(Fig. 9).
AlHo] g zole F 15709 A|AF 2707t
27 Al B2E isotropic zoned FAF A
AL BA Fo F3% 7220t #EEHS
o 1708 AN E 179 rEXE A
A s BA Zo| & Wzl #2AHA oFskth.

_:_J'éF =1}

i

v,

&

0

AFE AT AFEHE AEEHOZ2E mic-
roradiography (Groeneveld % , 1974), H%
#u}7d (Daling, 1956., Silverstone, 1968),
vl 4l 3 =& A (Featherstone s, 1983), A=k
¥ 7 (HaikelS, 1983), x-ray diffraction
study (Aoba%s, 1978), calcium fluorides<]
u|Hlo]2 &4, electron probe microanalysis
(Groeneveld 5 , 1974)%5°] th o] F A
AP 7L crystal 29 AT WHIHE
BHo 2 1 F45 #FE F oy ¢
AFAFT S FAHEE FHAO| 2 HF
B HFeR] gom(]. ArendsT, 1986)
microradiographyol A& HAEYE soft x-
ray2 #%9%F densiometric analysisA] 3] &<
AYAFY FEY /MR EE G F A2
EF B APE ¥4 FHYFHEAE 7}
%3H(Groenevelds , 1974). x-ray diffrac-
tion test® particle size$} lattice imperfec-
tione AR} crystallites size™ crystal gro-
wth3EE FAHoz BA3le WHoE F
Ao AFHENE JH538lth(Acbas, 19



78). BRI ARIE FAFH, FFHEHo)
25 713 whgoltt, WRHWANA &
23t FAH LS A8k EF birefringe-
nce curve® T3 FFHEHE JMedtot
(Silverstones, 1981). ¥ dFdNE AF3}
AGE FF}] A5t BFE B L A3}
Aoy AR EANE AP ens F&§
A%3t AL HME7)de A Ao
Silverstone< (1968)2 %719 $4HAE
Bl §HHQ 23 270 uje) 4719
ZFo2 UFAY. &S $u2 st HFE
Aoz #FN SAHEESEY ™= e
$-AEASE, FAHEZE Yy FFH:=
$2 H A8, quinolined Wi E dto] TFA)
FHEZHEE v ¢33 47X & 50
% AT JeEhe §H9F02 BFsNh
E A e Silverstone #AdIY B33l 4
N % $AEAEFT S RAGSTo] #
FEg. ¢ FHEL FAHR ¢ o]
9ol isotropic zoneol TFAFHAUCE. ol
o] A7le olf+ Silverstone$©l quino-
lineg 492 3t HAE FAT wistd B
AFMeE EE RulE2 HAE FFIAY]
Z) quinolined A ¢F oz FFE Y4t
isotropic zone2. 2 #&E AR, ©)E T isot-
ropic zone< Darling(1958) ¢l 9= B
Hied 8¢ 4z HF dv)FE BFA 5
%ET A& FLENNE SAF=ETEE 1
FESE2 $EHA 5% I EA A= isotro-
pic ¥ EEHE #FHL 5%2Y g 3T
EAA e FHESHEE FEING T BaLs)
At Silverstones(1981) % ©]2} 3 isotropic
zone°| AGH7F oI A 4Wi9
A2 BEH YIEUFELE 43 F7t
e BuPLes isotropic zoned 7}
A9 ABE uigd ot o]
H3 AEL Tt FHFEEE Hole ¢
Ao AFste o123 isotropic zoned
AX SHAEZEE FFAHE FIEFEI 9
£¢ ¢ F AT B AFAME B42Y F
=7t 2ppm<l 2797 isotropic zoned| %
7t /A ARHFgol BFHAG. EF 1,
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279 A& isotropic zone®] F7st 7 W
AFe YA FREE  demineralization
band7} BAHJEH ol YWIFAY F=¢
ddo] A& AR AZE. demineraliza-
tion band®] #&-L interprismatic space’} 7}
F U7 A8 =A e} ol we ¥
4E Bole ALE AZEY,

AFHELF o g AN FHYEETEE Hole
A FHEY JHJEEHE FFHE AR
3o FRo] #EHIIG. ol 2IEH
AL dE-Ee d77tel o3 FEHA=H
ol BN WHe FFH Aol7t Ut
Brudevold$(1968)2 ®3 W#3 Al 3}
§F B o H¥YHL /Hgn
392 Christoffersen® Arends(1982)+& 7%
Wl A 71R1E AARJA7E 4785t HF
Az Fiixo] EHEHE v sNch
a8y, ol#¥ 7HdEL Aoba(1978), Sper-
ber(1963) 5 o8 &A %ol WA,
ool Wk Moreno%(1974)& o|&g ¢4 ¥
HZY FAo] R &3d Fr)™He] ¥
=9 xpolo] &3 Rz FiEHe HPdA
E2 818321 71A ] 93 A2 o] dojdria
FA8AT. F FALANFA £ 39
AR Zo] oA dodg A

2 HEE T dREY A7} AFS
AYHALE gz dHed L olfe dvt
Hog T #FAe ARt PFA
Aol 71 EHE REFH R EANY vk g-F
T e HHHo] I R-LYo 29| o] 2]
$u&xrl =8 AFE A3 P3F
U3 Mol NE GERAS Q1Yo g FAH]
Ca/PHl7} Oksln eldiaeid, XeAgEa)
2 Ad WAARIF 437 g AF
i PR FF3I Algke] 2.8
A7) WjEolH(Ten cate, 1990). =¥, I
T HAE A8 AFA HAE 6y
T35t AP AP HolE 43t
g & e o= Ax WL BAE I F
o] AR APXAL T Had HEAY
F Atk A4S 7N 3 (Featherstone,
1983). UF$HY WP EE Silverstone



(1967) o] #1¢+3t acid gel system¥ Morenos
(1974) o] A3} acid buffer systemE°] o}
acid gel systeme AFXo}e] x7)9-243 §#
Al Beje] HAE AT FHE /AL
Ry FAZ713re] vF Ade gl .
E AT o8 AF AL APEF
Moreno(1974), ©](1992)%5-0] AM&-% acid bu-
ffer systeme ARS8t} ol &% acid buffer
systemS.E FAE AFA ol FdUd
HAE JAYAE F Qo] & Aol €3
AGsEe]l A¥E JAANE & AL HAE
Aol A A8 AAE A FE3
HrHE 4 A FHE 7HRd v 2 o]
HEo 2 4F, FHFFY AI--HHi
A BEEE §HE 32E F 4o 28y,
{2 €9 degree of saturation® WH3AA
$HRYE =g A3t A2 B A4} A
HAE YAslge =go] A&HT Uth
NGt FFe A FIHRE FEHO
AZHANG. PR dFdMe FA¥A
AAo] F7|do] Azt S/t HA Lo
B Wi JPIAERE AEste] Aol
FEHAG. ol E AFse SFYFHE &
ZE Bhol2o] HFAYWER FF3lo Xote]
g3g At 71 JERAE =317
w Folgti BZE}(Silverstone, 1977 ; Ten
cate®} Duijster, 1982 ; Arends%, 1990.).
olglg Fr|Ae ] wme FAHESEER
Hol¥l WUl isotropic zonel & W3 A
&34 1R SHESHE 3o BEH
A, UHA e $HBEFY ASFHY
Z7tolth. olE¥ $AEAF] Fvle WHF
ZAEHA| dicalcium phosphate dihydrate$}
fluoroapatite®] o] 93] L2AFHFO] F
7V8he #4422 Melberg®t Chomicki(1983) <
E4ot X @) 73tA A¥3tS fluoroapatiteE
B3t Aol g% g3t AaF FF
QAT ol BT A FHF ] T AEHY
Aol ¥HA UR=2e oFE gAY
AP 2o AFdloe Q38 Wwelesrz 7
£ A 2o, B 7MY AHE F43WH
AF3F o8 FrIA AQF3Lgde] FAl
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dolstth. 1TNA = &3l AF3le] FAdo)
FA GARAT o3 o] FFHE o]
Fo AA A & Wsle AFHA gtiu
AZEHY 2T AFIE g3 A8
A o] W HE3 FFo AFse R 2
E-40] 29 penetrationo] EAlo] doju} A=
A Wi gt EAHAG A
3TAME 2TF mRA R g3iYE A%
37 A8t ANE EHZF] fluoroapatite7}
W5 wre] Ao AFagdo] ALFHow
WH-E T3] ot HFo| A9 A F3}ato]
#AFHJG D AZE, olHg BFS Lam-
mers 5(1990)2] E437H] fluoroapatite 2]
EH 3 o] 93] F-717 9] A¥o]Fo] FetE o]
A8 3571 dAdETE #FE eI,

UG 2 AEE NP3 E 4
WA g A G 3] e H oo wEt Ee e
ool = Ko w2t =FH @) o
23 FAe X%, T S A 849 2}o],
2olgd, BAEXE, HFAZRA Ho|Ed
7118 B AT ol#F A¥H o
Mg 0171 H8te 1 XolF 3/} =& 6719
AlEE A3l 33 FLF Bulste] 4
ek, 2y, olEd HdEae = ox
ET3a 37 A F 15709 ARF 279
A|Ho e e Al 2 2FolA B3
AAH A9 NP3} Fgo] RRHUL E T E
17He] AN E HE AFste] o] BF
HA Fger 2FNME F 15719 AJHF 3
MANA 2 BEHF Y WE F7tE AAELEY
a7t BFEHA st

AFstel a3t Al sl A& Busckess
(1985)-& bovine incisorE o]-&sle] AH3}lo
360A+12to] H3tkil 3+ 3 Rooij$+ Nancol-
las(1980) & 10— 15At% 337 FA 3o
I 3ter Ten cates(1982)2 3YAFE
AFE7r Aok ok, ol#{ dFL
A1t Ztel wel E3F 9 fluoroapatite d 2Ho)
7tk o o]d9 AFsgde] YR FYo)
A H o] Yol Aog ANZEL, B dF
AT 4438 B3 4L B2
F AReH ol ge] Al AT Azt v]s)



G337t AHE) Gojds & F Ak ¥
Aole o AFF A AT EF bovine
teethE AH&-3F A@UH ¥ 2 4+€ human
permanent teeth® A|HOZ AMS-3I7] W&
¢l Zt}, human teeth$} bovine teethZhe]
z}o]= Featherstone®} Mellbergs(1981) ©]
AFsFed FII APz AN €3] bo-
vine permanent teeth®] *4%<] human per-
manent teethol¥]3] 1.79] Bo] FAHEL B
A S =

AGstgeo] FIATEE G B
G- v A= g0t thRE AFAMe
calciume] ¥#Hog ¥3d ¢ 1.5-3mM
FEg ATsted AREE EasHn(Ten
cate, 1982. : Silverstone 1981) Margoliss
(1986) 2+ Pearce$(1985)2 11—12mM$9 ¥
39 B2 A7 AF3ES Hudy.
ol#F AT AFWHE, 49 /T
Aguidoe] fazr] igd JFFY HlEe
ogtr. FAREH v|mE 5 AF3 &9l
2N = AFSEanE vinyd 49 Sil-
verstoneol] 93] ATHAY. Silverstones
(1981) & W E3}H calcium, phosphated®
ANME 1 ppmELFH 7] AF37T dojdrh
3t e ol ImM calciumFESA 23]
AAs7 & 4oyt 3 mM calciumFEA] <9
20% 7t ojvedl vl < 69% 9 A #F3}H7t
dojFe waslgn. 2y, AF-AEAaY
AGed FoF JBLEHE ALY cal-
cium¥ %9 phosphate =7} Z4Z 7.07
mMole, 23.2mMoleZ EljolL} AR} 3}
¥ 315 o]tk Moreno®t Margolis, 1988).

AFslo] glojx e pHY A tisiAe
B 4771 A A% g pHY ¥
ol M E olF B =] U= Fea-
therstone$-(1981) & A 43]3}o] glo] HFs
pH7t 57139 HZ o] 7Madhy yHAY &
37} dojux ¥+ pH 6—8°] HIdoki
39 Margolis$(1986)& 1 ppme] E47}
2348 €389 FHEd0 =28 HFEE
biopsy3t] 838§ XA F FEZ ] &40]
#AREA gn WFEY Ba FFFol 7t
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el wtE] LA BN B L Y]
FAFHR L& 2T, olE AF o)
Ao ggdo] FALRRT FHT} S
Yuiste Aotk £ AU pHE 5.692
Elfoln} @9 6.7, 7.358 T} @k o (Mo-
reno$} Margolis, 1988) X|o}-$-4FEvjAE
F 7FF & 988 AA3E S.mutansdl 93]
sucrose’} #3 =] lactic acidE FAHH o]
23k Aol &8l pH7} 4. 37K o HTH(Ni-
kiforuk, 1985). °12¥ o8 JATFHEAE T3}
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49 ARolFo] AdHo] EAV e
BA$Eg 457t dAEE Bas.
ol A= Ay d¥FxPe] BFTEY)
&) AFz oz Hay £& gt ¥F2Y
2 o] AF 5ol Yo g FE3 BAvEd
st B2 o]&o] &A1Y, Ten cateT
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. Polarizing microscopic views of pre-treated sample of Group 1 imbibede in water

(X40)

. Polarizing microscopic views of 4 days storing sample of Group 1 imbibede in water

(X40)

. Polarizing microscopic views of 10 days storing sample of Group 1 imbibede in

water (X40)

. Polarizing microscopic views of pre -treated sample of Group 2 imbibede in water
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. Polarizing microscopic views of 4 days storing sample of Group 2 imbibede in water
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. Polarizing microscopic views of 10 days storing sample of Group 2 imbibede in
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. Polarizing microscopic views of 4 days storing sample of Group 3 imbibede in water

(X40)

."Polarizing microscopic views of 10 days storing sample of Group 3 imbibede in

water (X40)

172



Fig. 1. | Fig. 2. Fig. 3.

Fig. 4. i Fig. 5. Fig. 6.

Fig. 7. ' Fig. 8. Fig. o.

173



