SEe| 21y B4 MY

0

S . I
[ N

weist AT e Aok

off e

=
(=K<}

CHeta~obx|2kets| x| 33(1) 2006

= %ﬁ\_ o]

TT'E-lo'” 6; HIE —

.?.

ok

AL OA
T "Moo

ety

2 TN Hok S48 o 2 27] $4e
A o

NE ELREY FEAZE,
£, £ Q714 @Al 2olAl3) ool Bol AgEw
e Eafel B Wste vlndtn gtz d.
e e g Z-250™(Group D #
(Group 11D, A7V
2 F719) 423E AFsi, 319 T i A2E g
AREE 22 A8 Pel et 4702 e, ATL

%2}t
FELZ o] g3
2 AEHT

(500ppm, Stages, Oral-B®, Holland)& 383} 33 A&a 1, CFE 1.23% APF Foam(1000ppm, Sultan Topex,
#31150, Canada) 2 13] 28319, D& BT} 593 | 33) 2 43tw, 1.23% APF Foam 13 £33t} &

2 A8 F 7Y B L 43S ZPRATHAR 1),

B, 28 T ol £ 3 Tl $
A E;H | :Lﬂ./\ o]_o]

AZME Dyract® AP(Group 1), 93 734
ek ofo] %M Z Fuji IX GP Fast®(Group IV)

50}7]

A
et

olo] @ =M Z Fuji II LC®
ARedt. 4 AaEe §
22BN Bo H2%S SHHATHAL D). o) F 48

W&F(No treatment) 22, B 47 &/d x|

g 93

25

A oA, 438 ANLRE T97R B4 felFo] F53) Zdasta, olF €43 B4 F3E 2o HIF (Fuji II-
LC®3 IVE (Fuji IX GP Fast®)o] Th2 2ol v]8] & B4 galZe Bgon 27 IVE AoldiE 28 3o
Holx] ggith A IoA, B4 A& F 11, 111, IVEolA] B4 S8lgo] Zviat S HolH), [[RA s BA HE &
2Y, IIFelM = 59, IVl & 4988 27] B4 S 508 Eolzit).

F0| : w2 £4, B4 AFF, s ool own

[.M B 2] Hho] glot. o] &, AT £5 AJEe= Ko} A AHH o

2 EAE A4S & ﬂﬂ Hwd od 7|7HEet BAE 24

EAE T Xof 94 WS A ¥ opg}, 27 ¢ Al g 7] WEe?, $4] o]FEo] L AL, B3] Lol

o BAF ARt TEHE R Y. o] EAE A8 Aol FEX g glolA], thE ARRT B4 fedhe AR

© T, ATE BASIE 5% B4 A3, 7 ARAG £ o] &3t Zlo] FHEL, F5 A5 BAE HUe] 9%

ool EAE Hlsle WY, A& A3 EA X 5 o 2o Ayt AP m, 2 A2, dAde B BA f
AgEo| M=

BHXA 2 E G, X|o} $-Adf] o|&E AolgAte] F& X EE A3 AR

St Mol OLHE A 29 2 ek Age] A gl o] F, B AvlFE A)

EFRCElT X|TILYE AOpx| DI Al 29 SRR NAA Amet AvAe] st XA B

Tel : 041-550-1935 E2Q A7t 7hEslvhes Aol AR, Algo] Bt 4

E-mail : jskim@dku.edu B oddd sy, 23 £2d & njsr2z olsld 23



J Korean Acad Pediatr Dent 33(1) 2006

20| AT 7hsA o] Acke do] Tk, T3 BA #)
58 2 AFF 5ol T2 A B vlg) @A Hox)7] W E
o, LopgR}ol 9] A Lol gloy Ale] wpEc},

19729 Ag ANEY AEAQY Y2 ololenmE, F
EE A 2 hfo] BEAE RAA, FEE FE9 A%
shet N 2 e S AN ¢ Q) Fakx ole] o

= B &3]¥ Zglotad MHpolyacrylic acid)® ¢Fn)
-d@AlolE @82 B2 (aluminosilicate glass filler)<)
A7) Wl o8 AatE e, B4 fEle Eeolad 33
AL St ETH FED of dojdul®. £33 wkgo]
B $, nuhsd FYa BN g0 A&Heg B

g fshl Eok A, A8 TN, oot B F4

g |

EEE 53 2ok ofoloxw) AWES} BAE AFSFE
ki Bmsta i o3 P Betn, AEH<
Zekx ololowem] AMEE 27t A|7lo] Zar, A3} Al7to] 2

o, g Hlgte] Zze) Rt Yrhe 9y g B, A4
o] A|ofo] wpErt. _

AL Sehs ofoloken] AWES] TS HF AgE
A, dR-2EY Feks olol e AEAHSQ] FEA ofol
Ero) FE RS HEd, 22 A2 A8 A3t ulE
DL dadta, 714 A Adsen, B4g /s
= A 2 ol U 513 A 88 AL nFES
Aot wEA 71Ee FEhs ofolexmEt Ay 9 B4
o] /M=o, LofAte] A5 FE3HA AHEHT TP, B
S AR AT E WA ApelA, G917 A3 Felx ofol o
=T AFAQ STk ololexris) niivi g BAS
#208 + gl 5AL /WD cka Husha oo
U5 AT E AEAHQ] ST ool orig) vl B4
wrej el HlsAY ¥ sta Basta o @ o3
A+ 73} #71 (Polyacid-modified Resin, compomer)- A3 3k
9 o]F 7154 @A BFA S fluoro-alumino-silicate S}
U2 FEE o, 7] B F A FES Fd)
of o]AHRl A7) whgo] AE BAE fEddn Ha
ATH?. ole B3} #Ad vgvhe 7148 A2, AvA, 27
o] goldE 7P, B4 &l FHE /A1 v AEA
o B4 frejwe] A3 delA, £4 FelFe A5HQ Ze
2 ofo] oL} YK B3ty FEha ojolomBr) Yo 15
S 2 A&H 02 FAHTEI JH}o e

B4 frelwg 3 olde) AdA], 282 ole]Qxn A

g AgE] AEH Ea {7 TS Amesnmen
27 $4%5E ABe $HPE iy, a3y,
A EZS] Ea RelFl ¥ vlm oM, AER7) 22
2 oolown| AMERTH: B4 fel@e] ¥u, B4 2] &
Feld ke grhe e 9, gets ofo] ek}
FARE B4 {9 3E Bve BRa¥e E438td, B4 R
Foll Bt o= A= =9 247 Y. JW ELE &
gk g B4 242 @ 43 BaS A4 42 A5
o 58 B4 fPFe EQdE veed d77 AFHAA
RIS 2 7h7] o) }e] B AL mE B4 /el
Zolo A A& FE5 dejoltt.

ol Azl A Aolx|at YA AHEH
2 8 FEAEY B4 fE 58 2, B4 A
& AfrelFe vlusl] o 298 £ 29 o
U719l Badhe wpolo},

w2
b

;0

Ir

4

E—— om
8 ©

]

I. o7 Mz & U

B A7 AL FEARRE &4 gxZes B3 gR
o2& 7-100™(3M ESPE, USA)S AEsa, 84 &2
A5 22X AEWE Dyract® AP(DENTSPLY, Germany)<,
HA-73 Fekx ofe] e+ Fuji IT LC®(GC CORPORA-
TION, Tokyo, Japan)<, A7Fgd 282 ofolexre
Fuji IX GP Fast®(GC CORPORATION, Tokyo, Japan)=
At A3 A8 wiel Table 13 2] 4719 o2
UreH, Zt o 9 40709 A HE AFsl Aol A 838
A}, #5371 Elipar Trilight® (3M ESPE, USA)E AH-
391, 433 =g FA37] Y8t Radiometer(Dent-
America, UAS)E AMHE-8lo] ¥Hg S381HA ZAbslGT

2. AT YUY

(D) AR BL: fAFvadd

1) A1 A=

TLE 2719 AHE AFs] g8t FHE WA 6mm,
o] lmm®] 4% FU 4714 4 AEE A23|A] A
Aol el A 3 Mylar stripe2 gatet JefjolA &g

Table 1. Materials used in this study and sample grouping

Group Material Type Manufacture " Number
I Z-100™ Composite Resin 3M ESPE , USA 40
11 Dyract® AP Polyacid-modified Resin DENTSPLY, Germany 40
11 Fuji II-LC® Resin-modified Glass Ionomer GC CORPORATION, Japan 40
v Fuji IX GP Fast® Self-cured Glass Ionomer GC CORPORATION, Japan 40




Table 2. Fluoride Treatment Protocol

Chsta-olx|npste| X 33(1) 2006

Group Fluoride treatment, nimber
A No Treatment 10
B Dentifrice 3 times (Application time : 3 min.) 10
C APF Foam 1 time (Application time : 3 min.) 10
D Dentifrice 3 times + APF Foam 1 time 10
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Table 3. Daily Fluoride Release before Fluoride Treatment (Day 1-9)

(ppm, Mean * SD)

Group Day 1 Day 2 Day 3 Day 4 Day5 @ Day6 = Day?7  Day9
I 0.041 0.049 0.049 0.046 0.043 0.047 0.040 0.030
+ 0.027* + 0.023* + 0.022*  + 0.022* + 0.030* + 0.018" + 0.037* + (0.011%
1 3.70 3.30 2.55 2.28 2.00 1.61 1.50 1.63
+ 0.80* + 0.05* + 0.61* + 0.58" + 0.50* + 0.35* + 0.30" + 0.33*
1 8.78 5.38 4.55 3.48 2.37 2.00 1.82 2.14
+ (.88 + 0.57* + 1.04* + 0.41 + 0.52 +0.15 +0.37 + 0.36*
v 9.21 7.22 5.18 3.49 2.56 2.16 2.00 2.37
+ 1.89 + (0.85" + 0.63* + (.70 + 0.50 + 0.35 + 0.39 + 0.28"
(* : p€0.05)
Table 4. Daily Fluoride Release before Fluoride Treatment (Day 11-31) {(ppm, Mean = SD)
Group Day 11 Day 13 Day 15 Day 17 Day 19 Day 23 Day27  Day3l
I 0.047 0.041 0.037 0.047 0.041 0.036 0.040 0.054
+ 0.036" + 0.020* + 0.019* + 0.032* + 0.030" + 0.012* + 0.021* + 0.034*
1 1.39 1.50 1.39 1.39 1.21 1.27 1.22 1.25
+ 0.16* + 0.35" + 0.26" + 0.22" + 0.19* + 0.30" + 0.23* + 0.22*
1 2.03 2.18 2.03 2.26 2.31 2.60 2.35 2.33
+ 0.41* + 0.03 + 0.33" +0.32 + 0.35 +0.32 +0.25 +0.24
v 2.22 2.30 2.30 2.40 2.43 2.72 2.37 2.39
+ (.38" + 0.30 + 0.33* + 0.42 + 0.29 + 0.26 +0.21 + 0.26
(*:p0.05)
Table 5. Daily Fluoride Release of Z-250™ after Fluoride Treatment (ppm, Mean = SD)
Group Day 1 Day 2 Day 3 Day 4 " Dayb "Day6  Day?7
A 0.072+0.035* 0.058+0.067 0.067+0.018 0.067£0.030 0.069+0.019 0.064+0.031 0.065+£0.026
B 0.154+0.017" 0.048+£0.023  0.087+£0.038 0.081+0.036 0.080+0.042 0.067+0.026 0.069%0.035
C 0.351+0.049" 0.054+0.025 0.094+0.034 0.102+£0.023 0.057+0.026  0.081+0.014 0.086+0.051
D 0.4041+0.040" 0.051+0.036  0.061+0.015 0.073£0.012 0.092+0.012 0.092+0.033 0.077+0.015
(*:pC0.05)
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Fig.

. Daily Fluoride Release before Fluoride treatment.

Fig. 2. 7-250™ Fluoride release over 38 days.
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Fig. 4. Dyract® AP Fluoride release over 38 days.

Table 6. Daily Fluoride Release of Dyract® AP after Fluoride Treatment

(ppm, Mean + SD)

Group Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
A 1.0340.07* 1.24+0.35 1.24%+0.16 1.40+0.36 1.27+0.09 1.16£0.16 1.16£0.16
B 1.87+0.19* 1.29+£0.42 1.42+0.08* 1.1340.16 1.19+0.15 1.20+0.17 1.25+0.18
C 2.52+0.14* 1.12+0.19 1.11£0.31* 1.13£0.27 1.39+0.23 143+0.14 1.060.11
D 3.23+0.10 1.62+0.52 1.0840.29* 1.284+0.03 1.20+0.13 1.35+0.27 1.11£0.07
(*: pt0.05)
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Fig. 5. Daily Fluoride Release of Dyract® AP after Fig. 6. Fuji Il LC"® Fluoride release over 38 days.

Fluoride Treatment.

Table 7. Daily Fluoride Release of Fuji Il LC® after Fluoride Treatment

(ppm, Mean *+ SD)

Group Day 1 Day 2 Day 3 Day 4 Day b Day 6 Day 7
A 407£0.71  2.58+0.08  og0.q97 2242008 9504015 23540922 247+0.19
(a) (a,b) (a.b)
3.22+0.17 2.92+0.22 2.38+0.17 2.67x0.17 2.70+0.29
B 2.43+0.26 2.59+0.22
(b.c) (c) (a,b) {(b) (a)
C 7.66+1.15 3.87x£0.60 2.97+0.22 2.48+0.27 9 A7+0.17 2.8740.33 2 5940 32
(a.c) (a,c) (a) (a)
8.09+0.91 3.49+0.71 2.80+0.41 3.21+0.17 2.62+0.22
D ) 2.55+0.06 2.19+0.04
(a,b) (b) (b) (a) (a)
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(ab.c: p(0.05)
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Table 8. Daily Fluoride Release of Fuji IX GP Fast® after Fluoride Treatment (ppm, Mean * SD)
Group Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 “Day 7
A 2022004 260£010  25020.23 5764095 2624034 2774028  252:0.33
(a,b) (a) (a,b)
B 3'9?i£-63 2-92(;f)°'22 3014004  2.85+021 2624032 2674042 261035
a,
c 4082046 329%0.20  298*044 9671092 2404020 2713033  246+023
(b) (a,b) (a)
D 1134083 457£032  31TX028 9944045 2704016 2594032 262022
(b.c) (a.b) (b)
(a,b.c : p¢0.05)
—W~ No Tx. —m— No Treat
o iy L -
E 9 —v— Denti+APF £ 99 X —w—
% 8 % 8 ! f_,-'_luoride R
% 7 ‘% 7 reatment -
L:? 6 § 6 \k Ip\
g 5 g 51 5,
£ s 0 £
R R St S R U /W
§ 2 g 2 \'./‘ Bty
E o g
0= 2 3 2 5 6 7 03 5 10 15 20 25 30 35 40
Day Day

Fig. 7. Daily Fluoride Release of Fuji I LC® after
Fluoride Treatment.
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Fig. 9. Daily Fluoride Release of Fuji IX GP Fast®
after Fluoride Treatment.
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Abstract

COMPARATIVE STUDY ON FLUORIDE RELEASE AND RE-UPTAKE CAPACITY
OF SEVERAL FLUORIDE-RELEASING RESTORATIVE MATERIALS

Yeon-Ho Lee, Jong-Soo Kim, Seung-Hoon Yoo

Department of Pediatric Dentistry, School of Dentistry, Dankook University

Fluoride released from dental restorative materials effectively declines the incidence and activity of dental
caries and inhibits tooth demineralization. This study investigated the fluoride release and uptake characteris-
tics of one composite resin (Z-250™)three glass ionomer-based restorative material (Dyract® AP, Fuji II LC®,
Fuji IX GP Fast®). Forty discs(6 mm diameter and 1 mm height) were prepared for each material. Each disc
was immersed in 5ml of distilled water within polyethylene vial and stored at 37C. The distilled water was
changed every 24 hours and the release of fluoride was measured for 31 days. At the end of this period, each
specimen was subjected to one of four treatments : (A) no fluoride treatment (control); (B) application of a fluo-
ride dentifrice (500ppm) for three minutes three times: (C) application of the 1.23% acidulated phosphate fluo-
ride(APF) foam for one minute once; (D) the same regimen as (B), plus application of the APF foam for one
minute once. Then, all samples were reassessed for an additional 7 days.

For all samples, the greatest fluoride release was observed after the first day of the study but diminished with
time. On the 7th day of the study, fluoride release level was stabilized. Fuji II LC® and Fiji IX GP Fast® re-
leased higher amount of fluoride than other materials; however, no statistically significant difference was found
from Fuji II LC® and Fiji IX GP Fast®. The amount of fluoride of Dyract® AP, Fuji II LC® and Fuji IX GP Fast®
was increased after fluoride treatment, and diminished with time.

Key words : Fluoride-releasing material, Fluoride re-uptake, Glass ionomer
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