SRR

toh

[X| : Vol. 22, No. 1, 1997

SEELEEELL I BT

20017 - 270t - 0| &k

— Abstract

THE INFLUENCE OF pH ON REMINERALIZATION OF
ARTIFICIAL DENTAL CARIES

Min-Kyung Kim, Kee-Yeon Kum, Chan-Young Lee

Department of Conservative Dentistry, School of Dentistry,
Yonsei University

Much evidence now exists from both in vivo and in vitro studies to support the claim
that small caries lesions can ‘heal’. But, there are still different views on the mechanism
of remineralization. So in order to find the best condition for the remineralization of incipient
dental caries in maximum efficient way, the author conducted the experiment which reveals
the effect of pH on remineralization.

40 specimens of sound permanent teeth without demineralization or crack, 100um in
thickness, 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 remineralization solution of pH 4.0, 4.5, 5.0, 55
containg fluoride ion for 10 days. The results were obtaind by observing the specimens
for every 10 days under polarized microscopy at x25.

1. Remineralization did not occur in entire depth of body of lesion at given degree of
saturation and concentration of fluoride ion.
2. The pattern of remineralization has increased according to increase of pH.

So it can be concluded that supersaturated solution with fluoride ion can be affected
by pH in remineralization of enamel, and pH 5.5 seems to be very effective in remineraliza-
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tion of deep and surface zone of dental caries. However, more complex factors exist in
achieving complete remineralization and further continuous researches are needed to clarify

the factors.
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AB7A g8 A e x7] ¥
22 WA st Jhedide Ao
SRR, ol WA AP B3 A9
HFERE 93NAY HE&E M g
7] fgeolBE, Xo} FRAM B3 &
2, 384 w3 g ol wHLe
Aop-¢AFe] AFH diEddA Q1
Hog wg F8% w7t .

oF 6% A=t FUNARE FAE HEAe
TF7AW 749 214 e} FEA] €39
A zpo] Al Aoy F3AHQ AH L WA
A, FAYANA BAEE At 9dte ¥
FAL g3/ JYPH i Xo}§-2]F o] ofy]
Hed, o Al7]le] #73- 83 ua}
250 AAHAY AA3st dojye
Aoz GHAG .

HFg Aoy 271 $-4 Ao
2 9ybd, & Z2AE "y FF& o
WA PJAsta, o YAREA G A S35}
AYgEe SFJFA FHE Hojn €39
ARt 95Ho2 dojue FHFo,
Margolis¥” & W33 €3&e yyd 3
EAo gt &3] 89 saturation level F,
¥ 315 (degree of saturation)ol] 2}3led 3
291 g, 8 2EE Y FE,
initial pH, ZFd A F= T g3} 4
Fg g F v .

Head®ol <3} AAx218 HxAel 443}
#go] Hxz B3 o], Bibbyst $-4
P A7t A A3 EE 84S “lesion consoli-
dation” o] 2} B 3L, in vivool Al Ander-
son?0] ¥ZFA Z7] 4 #art A3

Hae
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HE YSToEZAN F74Y &7 o ¥
a9 g3 AHo] FIEHAG AAsE F
UeE BHY. o] ¥ Backer-Dirks"E 44
H, Ao g dAd 27 $4HLU)
F 3AF 2L J)FstA AAAA] PP
AL A S-S #2333 ‘reversals of diagnosis’
£ R,

Z7] A A7 QLS dde dY
A FAY A=z g5 AFsAHP
P At Ten cate5® & F2Hie A3
71 Mg FAsA3 Mg Ao o) AF
353, Z7)0 B HAA AFZH AR
J}Foz AP AF g IMPYD
A3l 31, Moreno®™ = solubility diagram<
3l Wgd3 DCPDe 438 Uein
o] o] Yt H & singular pointEhil 3FSY
o o] XM o] DCPDE ulH A A
HEAEHAgA JA3dn &,

Eav dgoldd oigte o7 oA o)
&A=t Ten cateF*” lppme BAE
AHEE 7S 2809 AN ot n
&g o1 Silverstone?S A A3 3}&9 T
FFEE ImM-2mMo] 33y =3 MY
334171 F quinolinedll 48A17 I H A A
w4 Ao 2L 4359 FAS Edn
sdgoen B4Vt AT A AdYsE
7F&EAZIg Al B39t Hicks$29 |7
of gFd Bie FERYgE dviy AF:
EAE FL&3eA Fo3idn T

AF3te) Qo] pHY Ao WF B @
T7F AR ey obF =@o] 5 Qlth, Fea-
gingWoll o3l AFse} SF8A9 pH
7t Atoldle WEE wEA ARTAI
EAQ gt 89 3L, Featherstone®-2 24 3)



slo] A3 pHE pH 6—8°lzt Rt
W, MargolisT 2% At 8ol FALA
B} A Fstel] glo] o Aol sF .
Nancollas®} Purdie® = solid-solution inter-
face®] ¥FE-A-S 899 pH W3l o3
grom BA o] Hrie ©3-AFs
Hyo| =g3}7] A& 8 AH, ?l, F4&
o]&9 FEE BETUIL ).

o Fa o] WHHFA AT FAH Z
ANBFs7|Ae] A B A7 APHAL
Y, o173 &3 o2 FHHAJA &
Fejolct, ol AA= AFste] EFAAHQI
Ao AL RAVISNE, BV A9
A F3) F8q9) pHE WA A pHIV &
2lo] A F s}l wlx= EAHE HFHAVAES
o] g3t Brt, A3t v AARE &
A7l BishE ulolt,

I, Az 3 gy

1.48RHE U A|EHX =

AAG A 308 ool FFAotF R
oy WA A&ol gle a2TFA 9
TS Al X ole] FaE 228 pe-
riodontal curette®. 2 A A3t B47F ¥
A & pumiceE XHEL FE3] dvkdt
F 259 AFH7GAN 108 AR F
Fr2 AF Ax3Ad.

AZE Xole low speed diamond wheel
saw (South Bay Technology, USA)E ol &
sty Xote] FEel BastA 400-500ume]
AHE THE -2 #800 ALEE o] €314 100
umFAZE Anskth

dAvlE AJHS AW Y LFPAZ &

Zolvd Tdel e ¥9%F 2-3mm =9
windowE A3 UH A FH= W9
nail varnish® E=X3t1 4 WL bonding
agent(Scotchbond) 2 FFF A7 t}.

2. H3AEEY HZ

Stock solution®. 2 1M$] lactic acid, 0.3M
ZE3 09M Q 029 FEE 47 9ty
Z+7t 30% lactic acid(SIGMA Co.), 93z
8L (SIGMA Co., EAF 147.0)3 Qlakzt
HFEZ(SIGMA Co., 243 136 1) 22 E 3
&3t ¢ Aldetd AL AxE A4
H-2 standard IN KOH &9-& HFPQo g
i HEZeyds AAGoR Ao
stock solution®] F=& A &3] Ay,
23§l o] 22 25 &4 7] (Hitachi 741-19,
Japan) & A FEA 3},

ol AYoNA WA HF T HAE
XI5 E FX317] 93 983 L4, 9,
lactic acid®] &8 A48l stock solutiono
25H 33 & pH 439 I == 8N KOHE
o] &3} 500mle] working solutiong T+E 1L
o] &L thA] AHFHE-4I3}4] initial demine-
ralization solution®. 2 A}&3}¢th. (Table
1)

50cc £t 5o 43598 A AlA
& SEYe Yo L E uAsT BT
25C F2xo FAAAT. 2477 343
2 FHRF7 FFE AEHdA o s
25v &2 HFHAvEE T3 BFIn AF

Table 1. The composition of initial demineralization solution

concentration(mM)

composition

Lactic acid 100
Calcium 16.3
Phosphate 9.7
Sodium azide 3.08
pH 4.3




Table 2. The composition of inital remineralization solution
.. group
Composition I . 1 v
Lactic acid(mM) 30 30 30 30
Calcium(mM) 27.7 28.3 28.3 28.8
Phosphate(mM) 9.6 10.2 9.8 10.3
Sodium azide(mM) 3.08 3.08 3.08 3.08
Fluoride(ppm) 2 2 2 2
pH 4.0 4.5 5.0 55
R ot9-2le] YAHAE st AHE 4F Y A&
AN AU ANEY F FFHFA AFHs
Az BAsA. ., AsdH
4, XEs AFEHS A 1. B34
g2 2R T(SIGMA Co, ¥AF 41.99) ZF5 AAANA UFHEW B3 A 25
ZX¥ 100 ppm (5.2632mM) &} £-4-& | Wz A3 Ay y¥HgEd x7]9-HHiad
3to] o] & FatE 4 89 stock solutionS 2 EAR A7AQY HE3 2PN S #2Y
3L, 24, ¢, lactic acid®t ) 5348 <4 o F UYL, FAERFS A FAY e
ZAo] FAS & B9 HAFAA 7} A SAHEZAES, YARAe 3249 FAHE

Z3d o] FRAY 2ppm FEY EAE
Z}+ 2} 9] stock solutiono. & F¥ 3t} pH
meter$} 8N KOHE ©]&3}o Z+zt pH 4.0,
4.5, 5.0, 55°] HX= 500ml® working solu-
tiong TEIL o] §Aq9 LFH ¢l olF
& AEEA7)(Hitachi 741-19, Japan)E
ol &3l thA] HFEA3Yth. (Table. 2)

5 HZE 2E2H2 0|28 XjHs AY
24 TMSIES 2ol £
Z #9F 107889 AJHE 50cc F22H
o Azd S4F94L AfLn AT+
AE AHE F9 FYo YIS A
3 F 25C Fgezd FAANAG. 44T
Aoz 1047 $FF7F F&d Al
W3E AFENNFEE T3 #H3A
AR S 931 dFF SHLAT A3
AN BERNMRE FHESHY F3
ZdolE 29 Z7] & AHANA oAl ¥
AE AHZ F dAvjAd FFE microme-
terZ o] &3l FA3 I Hold HIAE

al
x

AL ot oft
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42 #&HAG. (Fig 8)
A2 4dAT FAH By d43

SAFEAHZo] FEHYL, WAEAE
HEd gde] HPsir A oy
&3 ¥A 2 el AY(Fig. 2, 6) Hunter-
Schreger band& wel H o] FA4H A 2L
Ed&H AL HJg., EA453FHA H
AE AZto] Agd wet d&A4E e 4
o] e HARAUYIANE HYHIZ
Ao B3} Retzius AZ7F FH3] FZEHA
t}.

WA HOJHF R = Retzins NZE W
gt JPE HAU FEEHE #FFRHIUL,
HARA 3o 2 jsotropic zoneo] TEH
R (Fig. 4,6) FAHAA = AAEA7
isotropic zone2 2 FAHI|E Yt WA
BA 3o q 4FF FHF LS HolA ¥

ket

A

2. MEEA
HEEALA S gl £ 47 & pHY



g A AB3AAE #HFS A7 pH 45,
5.0, 552 II, 1, NVFAA AF37 Lo
gom I Fdol AR GES & F UM,
pH 409! IZAME $2¢] ¢ APHE &
AL 2y

pH 40 FME #FF7F X ohg-2 9]
¥ 4£x2 AS JPHJ e HARA
Z 2719} A SABEAFY FI7H7F THHE
o] eyt tiAg HarkAe HId ®
el FP3A AEH FFL2 FAHAHANU
L isotropic zone®] FAX} FZA ] FHEHZ
dz wslsle 434 2 F AR (Fig 2,
3)

1070 9] A8 F 270 2) AlF A& T o]
g3y AFs7t dojuA g 249 “Ar-
restt @ AACE AU

A)Fste] A1 pH 55 Fo] 7+ FR
FRT vnH A&HQ] AB3FFE A
. AFste FAEUHSY HFUM 94
BAsE ZZAa0 FA JPHUSL W
A9 Eo) ¥igtue YaEA 7H3AtE
NMEE GAESHE Hold 4 HEWHE}
0] positive zone2 & XO|E isotropic
zone. 2 W33ty AlFEtE AAHo] WA
A2 N0 9 (Fig. 8, 9) Alzte] Aol upet
A4 HFAYL 2L SAESHE JER.

BUZ9 Z7te AA Wi doldA B
AEo] AA e HEY FVIE BEY &
Aed, AFst7t JPHAA o] H| &2 F
R F71E #FE F AU

AlH ol wel Fgo] Hold A EH3E
o] $43] isotropic zone.Z vl HA &
A HAvt BAS3Hd &7 HoUx
3R, WAVl dFALZ isotropic zonel
2 FAHL FAFAT FHEZHE Ve
e = B F A (Fig 7, 9)

$2]0] erosion?] ¥HOoE FAH AHAH
Ae B354 BdZo] YT FAA
I e YAPAESHY FAEIF EE Rt
g o]Fo] #FAHJL HX 1 Fo] F7}
3e & & dAo (Fig. 5) pH 4.59 5.0
& pH 55 ¥ 3 A#ste FFe fAEY
I W3ke] A=V A3 271 = o9 pH
5091 MTo] 4590 #TRT B Edss)
EHZF 77 AA vebstoh(Fig 6, 7)
pH 45 FoAME FH39 =77 39 9
3}A7AQ Y vHs), pH 50 & ¥4 £7
a9t ®AZF FUP FulHE Adew
#&= et (Fig. 6, 7)

AAAHo g2 Wie ozl AU A Hej
Me dol7t & AHEY AB3sle JEIt
Ul R e £EE =Y A vegd, 4 F

o

284

30

-

20 154

—
o
T T

% Reduction
o

I
-0}

—21.3

i v

Group

I:pH40 I :pH 45 W :pH 50 I :pH 55

Fig. 1 % Reduction in lesion body depth
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ANA] $ALAY AF3) 108 B 2390
WAEA olE S 3y 1 Aol & A4H3E
A3 Fig. 13} Zo] pH/} £713e oig |

2849 Frgel FHEE T 5 A9
o

V. 5% ¥ D&
27 WFY $49 ARSI B

Head™7} #x2 R olg g a7}
o g3 FAUe AFAHANAM FIPA
AEENA o]d 44 sEES:
T 7FsAel dF=H Q.

ABEATF AHEEE AEH PP
i+ microradiogram, V]AH&3% ZHA}, ©]A)
257, SEM, 383 24 9 #3gn)
74 ol &3t Wyol Jon, HFdn 79
4% pore volume?] Z}olE E3) u]A3 W
L& A F 3, oo Wt 7] HgA
2599 44 F& FESI=Y F43
ok, XotRch 2-H o] e AR, &,
epoxy resing)ol] H&A7)H €37} T3
e Mg w7t A&go] Yol At
oW FPEFTHE Holy, 237} gl
e H52dY YA B4 o35 &4
EZH S HolAdET.

Silverstone™ & xjo}o} FHgo] ¢ &
quinolines ©]&3ld 27| $AH LA Z
A8 Azdo] ol a9 F& BHFAY
vd, ZFHZAS FAG 2HE RHole
SAFAZE, FAHAFT MR HWe RYE
AAEH FPEESEE Holy $4EWAHF
%, quinolined] H &3P L wf EFHo=
FHY H2HE Ve 4%, INEH
Ao BARA EAdte FHEFLE BF
3R ot

E AT ME Silverstone” o] quinoline®
Sl 2 gt #FE 4712 FFAN G
FHZL ##HA gded o) RAE refrac-
tory index’t & E& Al&-3te] #@3}% 7]
o] Fo]c},

Bl e s4do] AL Hd gAFH
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FEA 24 FE doye BF3 €3
Bl AAL Holy &7 HFAL A9 A
471 A i3] Brudevold”5 B3 HFA
AA e 38 544 7Addn g,
Christoffersen® Arends'®= F7WeolA 7]
AE JAJ[AZ 9219 APF<t FFAZ
Fieol 39 yHyde &35 FHevdn
3kt oo thdled Aoba®F 2 compressed
hydroxyapatite pellet-S o] &3t E &34
E 422N JARAASY BFEF A 8
82 EAo] BEIHA A HFFH
ol'd-& 833, Sperber®} Buonocore® H
E Adyez A dAAAY Y¥F2A
T3 Fo|g EAo] BEs BHAYA
S8R YA EE5E AAT F
Nz EFaEA7 A3 Ao Hof &
Aol a3t 3t

A Moreno3 & WHHd €39 A o
AR ARG St A HFA BEHo 43t
£33 5 A DCPD, fluoroapatites 2] 3 % o)
Yoldrta Qe ol ol ¥FA
FHe 897 Y¥FAH DCPDALe] 9l quasi-
equilibrium’3 e} & ol EW7tA] AL ®En
a3, HgA Fdo DCPDY AL of
2NEAF e g3 8o B3 WAy
o dFHolgti 3Hth. AFIAYFTY
HEd A7z HIdE 2V JMe
AAA AR A7, XA34y, JgHE83F
o] o] &5 1 electron micro-probe ana-
lysise A2 & T 9% & & 4F,
A9 Fx9 HAZ We FolE =AY
F AT URAU B = AAEH, AFHE Ao
EF 7ted wdos HFHuFANA &
At FAHEHE AWSIL birefrigence
curved 73] FFH FAE &5 sidh

2 dFdANe ABgd g Z2E&FHQA
Z7& 27193t AFHuAFFANA 471A
AL A4H BHTE Agsged,
ARt AFS & F JAAAT 2 VA g
A3 ¢ ooz g FAXA JRE
2 71$1 8l A4l = micro-probe analysis‘} secon-
dary ion mass spectrometry ¢ o] H



28 Aoz ALY, "FHW L 2443
kA 9] vlAHF W3 FolE Erlde AV
Jorz AztE ¥ad FUEY JIRAE
& A3 9437 ARAE microradiogr-
phyY microdensitometric tracing® ¥ &3+
Aol vpFAE AoZ Alsdth.®

HFA 27948 JFHLE Frdle
W 0 2= (a) Silverstone©] A2+3F acid-gel
system, (b) diphosphonate =& celluloses
HEd Ede €38 JAse E2S X
g3l system, (c) Moreno®} Zahradnik® ol
g3 7led ZEH IS 3= acid buffer
system%-©] Ut}

acid gel system& A x| ope] 7943
FAHE el HAE AAITGE FHo|
e WA A7)0l YR Ade dFol
Jom, B A AHEE acid buffer sys-
teme Y& mE WA JAPEE A3 AA
ol-2 = P EgHo R e Aolr}
ALF YA FAUo] HAE waA o
S5 ol & Adule 498 A AgS
A8 47} 93, aqueous organic acid sys-
tem<] 34837 A4S Z 2EHE ¢ ey
HAagAgo BAEE J7tA QAE F
A A& e + s FHe] Q
o},
TAWANA Y FRE AFEY ofHES
UG AAo] 71822 REFHOZE ¢
go O 9 & 3le EHH Hi, @
ojRo fAozRE o] F &xIt
=3 ARt AgEH L, @ HEE A3 Y]
F4Hs1013) Y Qo= o JHR] & 24 ]
AZ¥ oz T ZFFH A9 ¥Jt o
¥, @ A AT 2 A PR AAI
EA4%g= A Fold. ol¥ ofE FHA
AF$AHAL AFHAPET HF3in
AlZbo]l o8 AW, Ayt HHgA F
7129 &g sstd wste] 9% ARIA Al
T8A 7170 o) s AYA &)
o E ©Hol . A¥FHAAY AF3}
AT HWAE ¥nd FH35td AHUFe
N W E AT F YR o= FE HE
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Ten cate””< Q13-¢-2Ha 33 714
& FAEQ1I8 o] Wi JHPOEN re-
hardening€ ot AP P L, 7] 4%
AEF A NA AFH HA dFreF A
P A5 Fol AHEHIL EFL interp-
rismatic poreZ7t @& le] WFEZE o F4lo
73R E WA s AFst 7}
Fotha stYeh. Silverstone$*¥ % isotro-
phic zone©] B 37} doAdFH FA 4
29 ZM3ARZHE JFE UK OE F
A3 F7MES B3 2™ isotrophic zone
9] F7 AW A AFsE vt
.

AFste] WY FFLe A HAA Y
Zo] AAadte 24 $ABAFY A&4F
Y F/MEEHE #FEFed, gL 9794
AP AA A FrFe] FA3S &3}
AA dojgtd Wi /AR A% 3}
e @40 HuHdud. 2AFHo =
EHFL15%, ¢4 BAZ /HZAEE
5%, HAAAE 25% A9 AHFo] F1&
AA s, F7)120] FFAgo) utet MF
o] AAdtE Bl &o] B JHAARE AR
AA AFo] ZASHEA HEE HolA HL
24 BAHSIEE AFe F7He] FAgW X
AFH F7|He] FFUAN AT Furt
#438le isotropic zone®]l F7lste YA E
EolA ¥}, Darling®& 5% 9] F7HEA] Al o]
isotropic zone2. 2 # AT B IFHEH
FAESHe AP AVE o)#¥ isotropic
zoneg AX SA4BFH FPPFARE A
FaEE Aeg I AYPAFE o &
Aok,

B AYAME HArFYRROE HFR
glol A HA AR AFH FHEE
Fale] SFAago] FAHJIL, B AHY
A JHAH WAV HFHRH A H



Al 22 &S XY= dA A3t
AlZEl e Hoe €37 ankE FHA dof
P27 MELE K508 F AT = A
B37t AYBFE Fr]A] AFF wet
isotropic zone©l F7FtAY, WA Fo]
Za8AA  isotropic zone®] $-2 EH o
ZHLE BEE = AJR FAY FAHE
ZH89 WAl isotropic zoned AXH AHA
WA 2 SAHEIAE s Este A%
3 JPFFs FAG & A

olgld AFst= SAFHE FElE BEL
ol 2o HFANWRZE ARt Xolg &3
g oAt #r)He AFA}g FEIV] o
Tolgtn A9 & 4 Uth.®

EOE 4L AEHFH] HAHBEHSFY F
7 ol¥ A& HEgAE W DCPD9}
fluoroapatite®] H&teol] <3 PFo 2 Mell-
berg®} Chomicki”v BA7F Z3tA A4
Agste E3134 S FA3A Ao o3
87t Zafdn FA3PA L oI §
AFAFY F7le ALH3H Biol9 ¥
A YWEZY o]FE Adtd WAHA 9
AFstole Warz ZLE7EA
th ol AHoA $AEHF Zo]
AE3 FRAZ F/E 2716 dojgdd
AlH oA W3sle] Zo] A Jeid ¥ 2
g EHY LAFEAHFo AF3}d F83
Y-S 33 ojd EHF Fo F o
A9 APl HAFLES T M5 AS
UZEF}. oleF A FAHZY B3Il
349 J&0 2 surface poreZt B =1 o
ol el ErEo] HAE FANE Ao A
7] WFolztL At €t

ATFAel wret A 3lslede) B FE,
7714 %, pH, 2843, 44
59 Aguyol tzr] "Ed FHAHQ
vzt ojga AYde FAFHA FHE{d
wA el At

Biae H3EY yWaAEeE A,
A4 338 75L& Bidte B4
a7 GAHo) XopAFdg A3
o2 g AR o i o= Ax FFPH
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Hgd 2748 AA35E F34
Aths Ho| L AA Ho] A 43
glo] v G B3I A7V 9 A=
oA &3] FPs Q.

Koulourides® < £47F ¥ #L3ldM =
AdAY g9 A3 FAERE B
AL, o7 FgxpE0] o] & AL IAY.®
Feagins'W& E40] &9 Hrle €3-A %3}
By =237 98 o 2w, A, £
o] 29 FxE FE1 AU, GronT®L
HESHEH o BNE FASQI N Has
=& F7HA9 3 &4

azv B4 HAUMGF9 AP Fx
WA B =o] Hojgoh, B-e AFoA
lppme] E4F HFANA 9] F-7]A FHZ o]
2,38 S/t n RudPu, " Lam-
merss®E 2ppme] EAFHIIA] B33 4
o] BAAF 93] FE71H9 AHolFol
Atgso] A8 s JAEGR A
w3 1 3% WHAE Ten cateSVE 1
ppme] EA7F &37F g YR Varu-
ghese 52 0.1—2ppm9] EAFTLEAA &
Moz BatdE A1z AAYAAo)
ZXEda Yo Amjad®t Nancollas”&
0.1-1ppmo EA¥EE AF3E d&) o}
I B3yt

£ A7 E ABsHEAe Ao FA}
g & 599 AFA R AFEEAo
FRPA 2ppme) FEE LA E oA
2 HAEA 2047 34 YA g
RL 450172 pHolA o1& 2ppme) B4 o]
29 H7Z B33 do] EHd ARHE
FE7F F7179 4F-olFo] dojuA Ha
o] AR EE AR} Hde Sxr
w27 gEd Aoz AzEd,

B3t FFE VA= QAFE F)AE
o giME B A7/ s ed, ¢
Ao g BrAe x50 B3 E9
o @A F-r1Ae FFo] dojytmz 1
mM A= =7t HIE Aoz LA
At

Silverstone®-& 43|38 H o] ZHFE9



o] digt AdNA 1ppmY EAHIFA] 1
mMe] ZEFsEdAe HARA N 4%3}
7h dojut 69% & WA TAIAL gF 9
Aol 526% 1t FUhEte]l BEo ZHEA
& Bl Whd 3mMolAME AFEs EH
ol @R H HAHAY 20%74TNE B
A, olEA ¢ T Lu8 o] crystal
growthell © fa|@d ZZolztal =l
ol EL TEFEIANANT B 4o AR
o]Fo] 7] e EHZF ZBH-¢9)
AFH 7 W&ol A3k, = Pea-
rces 2 bovine enamelo}A 11—12mM<]
23d FEE I7%9 AFES R}
At

A 3g 3kl )3k pHe P&l tisiA
A7 AP ofF BE& ool EA)
3}, Lammers$®& pHE ¥& Fx9 &
Aol EF A AT AF 3t o] L FIFA
=7 23 49 A 45899 pH
o8 Rl 391, FeatherstoneS®-L
A3 stel glol H3AH9 pHe F7]A9 A
Zrol shwatw WEEY &8st dojuR
%= 6359 pHeEtL 8§ th. Margolis$®2
1ppme BEAFH7IA] FAEQ4RTG= 237
g3189Y of F FEA &48 AFEHXA
@3 HFAe EBA F{Fo] F/NYSES
B3] 3 Theuns5¥L pHe 39 F7)
E AEde AY gFo] fli HARAY
23R nAg 298 73dn 3
Rt

A gstel E3s ALY o] E acti-
vity product”} Kuwe(HA2] solubility product
constant) 9 H]3te] T ghe] A X =}
wEt 2R EY, old 8M9 activity pro-
ducte pHel wet @844 Hi AdF5¥5%,
Eaol2dx A3dRAAE 7IXA .
AFA pHY ZF7to] & A F3-& 9
7Hel BE&E vAE AARZE aHAPY 7}
¢k, WMol EY FAEET FHEE EF
Uk, A= LA B Y] JAFHLY v =7}
pHel 98] gt og QA pHol uhet
ABsasrst g2 Jeidgn sHgs) &

ok o
186 O

X
L5

=
[<]
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F . & 42 HFAU e A
T2 F71EAe] o9 i3 W)
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Fig. 2 Polarizing microscopic views of pre-treated sample of Group I imbibed in water
(X25)

Fig. 3 Polarizing microscopic views of 10 days storing sample of Group I imbibed in
water (X25)

Fig. 4 Polarizing microscopic views of pre-treated sample of Group II imbibed in water
(X25)

Fig. 5 Polarizing microscopic views of 10 days storing sample of Group II imbibed in
water (X25)

Fig. 6 Polarizing microscopic views of pre-treated sample of Group Il imbibed in water
(X25)

Fig. 7 Polarizing microscopic views of 10 days storing sample of Group I imbibed in
water (X25)

Fig. 8 Polarizing microscopic views of pre-treated sample of Group IV imbibed in water
(X25)

Fig. 9 Polarizing microscopic views of 10 days storing sample of Group IV imbibed in
water (X25)
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