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A new technique for analyzing trace element

uptake by human enamel
(’\74’ 7 1 PIGE/PIXE ZH\Wizk =) AL
BT 2 EITLR Y IAADOHITE)

HHoEREAH e () K4 iE B
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AbryF UL (Sr) Tk Ruxo 7 "Z A MERTPOD LT L (Ca) &
EfTLEEXONTE. £12< OEFMMIEN S, Sr Ot D 8fEH R
BN TE7/., 7vF (F) BLOSr 2&H LK EME (Fluoride and
Strontium Containing Materials: FSCM) (255 FEB L O Srid, —EE
HLTHhoZF ANVERBARVIAEND D, BT D EE~EREICERY A
ENDHZETZFTANVEDORIKE L OFAKILICEELZ KT T EEZ 2 6T
L, FOBATB L ORZRET 28T FRB IR Sr 0= F A VEHTODS;
HEETHMLERDD. L LeRD, EkEEToMEcEE2REHT 55
WZATONTE T HFETIIWE T OREITHE T THofMzmti3 5 2 & 1XK
HThoTz.

Particle Induced Gamma-ray/X-ray Emission (PIGE/PIXE) [3h0i X +7=
BgA A B =y MICEESEZBRICE LN X BB Ly o= %L
X—Z5HTHICLY =0y NREOILFELZEN - EEINTT HHN A6
THD. AL TIE~A 7 v PIGE/PIXE ZH\ /-t h=F A VEHDF, Sr
DA ERET D HEEHLTHE LB, FSCMIZEENDL FRBIVSrd 9
MmN R 2 HET HZ L2 HAE L.

[F1kF & 5]
1. #WEtOER L A8y pH V1 7 v

I B KOOV e ME 3 KEIE 20 K2 WD AFERICHH L7-. &<
D RIS % 2N W R R I CTHRBEHZ I R\, a5 H 10 KRl
FUJIIX GP Extra (GC), & 9 10 AIZIZPRG NY 72—k (KJA) % FEiE
L, A& % EXBE, #8%2 PRG AL L7z, FEITEM EZ1TEMED L0
ATV, RE LR o2 AloWE A2 2> ba—/ WAl L3R E L=, thEEix, Ja
I3 L OEARIE (2 U CHEEL (BT, BFEE L, 9 150 um®DJE S IZFHHE L 71%,
FERM L 2 b e — VN R LB A ERL L 72, 2T ol & KA xR
TAvF—T I RTTHEL.

Z D%, NPENTAE U D) 72 K & A KL% 8925 BB CHE) pH
A NVERNT, 5 pHYA 27V T RiTo7-.

2. WPKAETT BE & R A3 oo E

pH A 7 /W LD BIKEST 2 RET D4, mifFED Transverse Micro
Radiography (TMR) #%#gs L, pH VA 7 /LRt ® Mineral content profile
ZH%H L7=. Mineral loss (JIML)IZ pH ¥ 7 /LHii# @ Mineral content
profile 2"HH T L2, T HITREDOKREE O & FEEO FiEZHWTIT-



7=, BRI O IEBK#IH] =3 (Rate of Dissolution Inhibition: RDI) % ¥k
DEIITELLL.

(/IMLc - /IMLs) / AIMLc
AIMLe i3z b a— o, AIMLs IZFEHEAM O Mineral loss % % L2 U8
T 5.

3. ¥4 7 1 PIGE/PIXE H|&

kD Ca, Sr, F O0fiz~A 7 1 PIGE/PIXE ik v L7=. CaBk
OF OFEREITIBEDAREETOME L RO FIETITo 7o, REBRTITHZIZ
Sr DFERAZITO A, HHEREIE LTRBA e F ULt Rrd o7 41
NOIRAEW ZIE, AL TER Lz, EUEREI O Sr O %R IE 28t X
BoHr (XRF) I2 X0 B M L7z, SriE#ERelo PIXE JIE %17V, XRF TH
HEN7ZSrEBEE&%EEL, PIXE COSr vy MMEAEIRTHZ 212X D Sr

kA ER LT,

F & Sr otz Liztk, W Cco ) A VEHRKE (EXS, PRGS) &k
=) AVE (EXW, PRGW) TORMEF, SriEsHH Lz, F-wEpm et
DF, SrégfFEs~A 7 v PIGE/PIXE 2LV HIELT-.

4. HEEHIHT

AIML 3 X O'RDI O bk, ZZ 4 paired ttest 33 XN ttest & W THT
o7 (p<0.05). FB LV Sr 04, BEEEIL Games-Howell 734712 &V b
iReT L7z (p<0.05). FRIEMEFOEH F, Sr &L ttest & HW THERG %
1T-o7=.

[FE 2R ]
1. WRHELTEE & i) B
EX#%, PRG Bt & HICEBRMII= Y hr— ALV HFEITERDJIML 278 L
72. 7 RDIIZEX B2 PRG REL D b A EICE - T-.

2. ¥4 7 1 PIGE/PIXE H|&

AR CIERL L 72 Sr AR YEREHIE&E%IRE & PIXE CTO Sr 7wy
NERORIZ R 2R LTz,

F B XLV Sr onfiT=F A VEREL L OEET - A VE THRECEWNEE
EUWMEIIIC S o7z, WEICEWT FIIRBO I NEREL D & & WOIRE 2 <3
M3 H > T=DIZK L, SridWiofEm %z R Lz, 28 FREIL EXS & EXW (2
BWTPRGW L HFEIZEL, B SriEEIX EXS & EXW (28T PRGS



SQUE Y -/ ey
ERFEIF, SrWinpMTPRELY bEmWREZRIEHAICH 72, FEEMEFO
F, Sr @A &IZ EX 72 PRG LV AFEIZEN-T.

[B%2]

MECBWT, BEIN-EZBRANT = > o —/LH] & i U CAHE I Mineral
loss 2MEDr o722 &35, FSCM 10 F 35 1O Sr 23 9 Gl #0fH] L 7= FTREMEN
HY, BUKINHIRIL EX BENABICE N> T2, 2O RIIFEER2 pH YA 7 L %
HAWZERT, MEDLOEE~D 7 v FERD IABLNZFE E Mineral loss 73
LTz EEFE LRV

XBRESEIHTIC L VGO NT- Sr EEWRE L~/ 27 PIXEIZXK S Sr v v
Y NI BAHBE AR L2 2 E D DEERERELE L CHERFTRECTH D LRIl L
7.

St Z3AR 1A 40 umPAED & —BITIEVRE 2R L, BEHE, £iE - BEER O
ENIRL IRBDEANZH -T2, ZOFENDL, HE~ERYIAENT Sr (35 40 um
BRERZETLHIHDOEEZLND. FIREOHRIZH W TIL 160 mfhir £ THRE
DENEOGNDZ ED, FIXSr LV bE~RVIAENTHHD LV ESRE
LebD L Ebins.

X5, MEHECHEET DL Sr, FELERICBWTPRLID LERENEW
ERARH LD BTz, ZORRITHREMEFT O CEEAEDEIZLD EER
biLd,

F oW CEME THET D &, SriXiEhEd b O IABRNEEI D DHLY IAA
KV EVEMIZH D DI1Zxt L, F ClE@EaEL D RE O AR @V MER 2R
L7, ZOMITELLOMBHI B ILBEL T2 &b, TELDO L DNEF
DR THLAREMENRH Y, FIIRELZBE U T, Srld@ERELZEL T, ThEth
BE~NERDIAEFNOTVEI N D S EE 2 BT,

AIFFETlE~A 7 v PIGE/PIXE |2 XV Sr OWEH ONfie~ v B 7T
72T Th, BEESILAEETH 7=, 7z 50ppm Kiifid Sr HARHITH Z
EMARETHY, TNETHEFTOILHR~ v B ZITHWL AT E 72 EPMA %
X0 b BHRAMED o7, &512, v 4 7 v PIGE/PIXE 1% 053 % Al
WCHRHTEDZ 80, KiF3ETF & Sr OWEFR TORIEL T HZ &b A]
BE/Z o 7~

INHOEBEMNS, 5%~ A 7 1 PIGE/PIXE 78 9 fho il & 2 T Fs AT
BT HBRICA R IE T IEIC D EEZX DD,



