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— ABSTRACT

A STUDY ON THE BOND OF AESTHETIC RESTORATIVE MATERIALS
TO FLUORIDE TREATED ROOT DENTIN

Heung-Soo Tak, Sang-Jin Park, Byung-Soon Min, Ho-Young Choi, Ki-Woon Choi
Department of Conservative Dentistry, College of Dentistry, Kyung-Hee University

The purpose of this study was to evaluate the effects of fluoride application on the aspect of shear
bond strength of three aesthetic restorative materials to dentin. One light-cured composite
resin(Palfique Esterite) and two light-cured glass ionomer cements(Fuji I LC and Compoglass)were
used in this study.

120 permanent molars were used for this study. The teeth were extracted due to the origin of
periodontal disease. The crowns of all teeth were removed, and the remaining roots were embedded
in epoxy resin. The mesial or distal surfaces of roots were ground flat to expose dentin and polished
on wet 320-, 400-, and 600 grit SIC papers for a total of 120 prepared flat root dentin surfaces. The
prepared samples were divided into six groups. Group 1, 3, and 5 were control groups and group 2,
4, and 6 were experimental groups. Sixty samples for experimental groups were treated with 2% NaF
solution for 5 minutes.

Group 1 and 2 were bonded with Plafique Esterite, group 3 and 4 were bonded with Fuji II LC,
and group 5 and 6 were bonded with Compoglass. After 24 hours water storage at 37+17T, all
samples were subjected to a shear to fracture with Instron universal testing machine(No.4467) at 1.0
nn/min  displacement rate.

Dentin surfaces treated with each conditioners before bonding and interfacial layers between dentin
and aesthetic restorative materials were observed under Scanning Electron Microscope(Hitachi
S-2300) at 20Kvp. The data were evaluated statistically at the 9% confidence level with ANOVA
test.

The result were as follows;
1. Among the control groups, group 1 showed strongest bond strength and group 3 showed weakest.
2. Among the experimental groups, group 2 showed strongest bond strength and group 6 showed
weakest.
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covered with fluoridated reaction products.

3. Statistical analysis of the data showed that pretreatment of dentin with 2% NaF solution
significantly decreased the bond strength of three aesthetic restorative materials to dentin(P<0.05).
4. SEM findings of fluoride treated dentin surfaces(2, 4, 6 group) demonstrated dentin surfaces

5. Except group 4 and 6, resin tags were formed in all groups.
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YAAS YR dd A AJopdo] A&
W2 120708 AHSster, Bagdoge
2% NaF &9, AnlsEAR2e 159 3583
B3 2, Palfique Esterite(Tokuyama Co.,
Japan)$} 2F9] FFEY FEY X ofo] 2 A
HEZ Fuji I LC(GC Co., Japan)®t Com-
poglass(Vivadent Co.) & AH&3ItH Table 1).
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YA A7 dFEAE gFAE 4%
A Heote] B FAE M7 AxF L A
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Buehler Ltd, England)& X2¢ &4 32 94
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T A2 Eab dekeln AFARA] FFF
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2) 983 AHAZ
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Table 1. Materials used in this study

Product Name Characteristics Batch No. Manufacturer

Palfique Esterite Light-cured 022 Tokuyama Co.,
composite resin Japan

MB conditioner Self-etching primer 719

Tokuso MAC-Bond B_ondjng agent 111

GC Fuji I LC Light-cured glass 181261 GC Co.,Japan
ionomer cement

GC dentin conditioner Dentin conditioner 300721

Compoglass Cavifil Light-cured glass 800049 Vivadent,
fonomer cement Liechtenstein

Syntac Self-etching primer & 820837
Bonding agent

Table 2. Experimental conditions in 6 groups

Group Code N 2% NaF application Dentin Conditioner Bonding Material
1 MB 20 B MB conditioner & Palfique
2 F-MB 20 + Tokuso MAC-Bond Esterite
3 FLC 20 - :
GC dentin Fuji I LC
4 F-FLC 20 + conditioner
5 COM 20 - Compoglass
Syntac oo
6 F-COM 20 + Cavifil
9 #F¥¥ EFER, Pafique Esterite 7} dZF
(Tokuyama Co., Japan)$} 2%9 #2338 2 N2 FHRAZLEA 1, 3, € 5722 60

2 olojexm] AWMEZR Fuji I LC(GC Co,
Japan)®} Compoglass(Vivadent Co., Liechten-
stein)& FAL FES 3 FEiolA 602
A 120%7F B ZAHHeliomat Type H2, Viva-
dent Co., Austria)std z} AFHZ 40719] 95

8§ ARE A

3 UxT ¢ 44979

Nz i 2 A8 TR 25 671
7oz FEEG o Antd 120719 Aol Al
He FAYZ 0748 efEeE UNY
(Table 2).
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12(MB) : MB conditioner2 & ¥ Palfique
Esterite® A#A7 £o2, dAntg x| 24obd
AlBe EHE 3B F/HTE 602 £A%
Z 1023t air syringe® 7 %A]7]3 MB condi-
tionerg® =¥38la 20%7F WA & 527 FASH
1023 7PEA AZRAIZ F Adold A&AQ
Tokuso MAC-BondE E=X3}I air syringe®
7PEA o9 ARE AAT F 2023 FEA}
3Rtk o] % 27 4m2] masking tapeS o}
Hol| B&slym A7 4m, E°] 3me HEIE E
oA ARE FFFEY ST (Palfique
Esterite)e] 953 A|¥-£ 200gmd] st52 2
Adtn P2 M2 & A IElA 2+ 60
Z4 18027 BF5Fste] FotdAd HAAA
o}

22(F-MB) : 4x2]€ ol WS MB con-
ditioner2 X8 ¥ Palfique Esterite® H&A|7)
702 2% NaF €402 587 g9 24
old AlFel HHE 1¥H %ol MB condi-
tioner®} Tokuso MAC-Bond2 A &3} Palfi-
que Esterite 983 AlHS 178 FY3HA 4
A

32(FLC) : GC dentin conditioner® A 2}3l1
Fuji Il LCE FFAZ] T2 2 <dAvtd X240}
A NAY EHE ZEE FFTE 6027 74
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dentin conditioner2 203t A gldta 3023t &
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42 (F-FLC) : E4xgld AolddE GC
dentin conditioner® Agjdtx Fyji I LCE #
A7) TO2 2% NaF §402 583 A€
A 2Aold Aol Ee] 327 TLA Fuji
ILC 953 AuS AN

52(COM) : Syntace2 A&tz Compo-
glassE A AAIZ 2o 2 dAvld A3t A
Ao EHE 32 FHFE 6027 AT &
107} air syringe® AFA|7) 2L Syntacs =X
3t 2027 ¥4 ¥ air syringeE 7PEA o &
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Table 3. Shear bond strength(MPa) measured in 6 groups

Group Code N Mean = SD.
1 MB 20 19.29£470
2 F-MB 20 1561£4.19
3 FLC 20 16.22£3.39
4 F-FLC 20 11.80+3.86
5 COM 20 17.87£5.16
6 F-COM 20 10.20+374

A 2ld x| 2AdetdH-g Syntac 2 2 2027 A8
sha 207t FEANS ¥, Z42te] Al A g AXA]
71 o} gold ion coating(IB-3 ion coater, Eico
Co., Japan)3tth. U1 E Al FAPA A
73(S-2300, Hitachi Co., Japan)o.2 7F&AY
20Kvpell A 30000} 2 &ojste] FE3H

[ R L U

Zr Ad e HAAWS BAs] sl A
GARRE EF0] &5E ANUF 4 F9F 27)
o] AHEE FFH) Y3 oz Hdsla A
9 #320~#2000 SiC AvkA 2 £33 At}
doh. ArbaS 6N HCIE 3023 Hdstn &
FTE 3023 FAF 3, 1% NaOCIZ 12413
st f712E AASRL 6027 FTHFE
FAT T AZAA gold ion coating(IB-3 ion
coater, Eico Co., Japan)3tAc}. £v]€ A|H &
FAFA A3 1] 7 (S-2300, Hitachi Co., Japan)<
2 7kA S 20Kvpol A 30008 2 st #

m EeA

19.294.70MPa, 272 15.61+4.19HP,,
16.22£3.30Mp, 472 11.80+ 3.86MPa, 572
17875160k, 672 10203742 ZtZFe] A

23" AGAFLEE ANOVA test 3tiL

202

0.05%F=ANA FAdS A4S 43 123 2
T, 373 47, 573 6 Aloldle EAEAE &
o] o] UATHP<0.05) (Table 4).

2. FAKIBI0IEA A

b ZEEE

MB conditioner2 X 2|3t 172 ol #E ¥
I Y 2EEF dF4oHE 47U 23 H9
FotA# o7t gEE A7E Bgoen W
< MAC-10°] =X o] wjid 2A & Bt
(Fig. 2). 842=¥d AoldHE MB condi-
tioner2 A2 g 272 IAFEo] AFHIDL
NS B3 Y =TE9 FEE o] #
oy ¥H2 AZA YeEboh(Fig. 3). GC
dentin conditioner® A3 37L& TLZF0] A
Ao F2e AdotA#e] /s vjE&d

SHEAR BOND STRENGTH

Group
Fig. 1. Shear Bond Strength(Mpa) in 6 Groups



Table 4. Multiple comparison test by‘ ANOVA test(P{0.05)

MB F-MB FLC F-FLC CcOM F-COM
MB
F-MB *
FLC *
F-FLC * * *
COM *
F-COM * * * *

*! statistically significant by ANOVA test(P<0.05)
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"101%‘5 € GC dentin conditioner2 A 2] & 43

L duiA] FAHE =dFo] AAHA Eskn
°]"‘1]J&E MNEER Ftor FHAN= IZE
o] #&=ATHFig. 5). Syntac2Z A g 57
2 AolAdo] P RTxmE Hoa E¢E
3} @Figoldo] &slEo] ol B 97t &
Bd &£74& BI oM (Fig. 6), BATXH Ao}
AN g Syntace 2 A 2|3 672 Aot AL ©
I JE BEF] AAHA gken g
g2 Bxevrt =¥d Az F¥o] FFHAGY
(Fig. 7).
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A 1~2m X9 hybrid layer7} #EEAn
(Fig. 8), B4AEXd AoldHE& MB condi-
tionerZ 20%7t 2|3 F Palfique Esterite®
ARG 2T 17 22 resin tag?] BAlo] &
Z5 2™ hybrid layer2 Hole WAk o 3
ZEo] #FAEATHFig. 9). GC dentin condi-
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32E 133 239 HlEA e F2 FH
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layer2 Hol& dd3o] Aol Fuji I LC AF

ol A A AHFig. 10). BAETE Aola
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203
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o] Aold H&AA o= TEGDMA (Triethylen
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t}. MB conditionere A/BZ F&¥ Az g2
4718 ARE EFstA A&etA Hojglon
Aere THANH HAY 2erid MAC-
10, 183 3 Al JdEeEH FH/T

So] Zgso] Utk wehd MB conditioneris

204

A2 o FA AZEA 7154 Bl
MAC-10°] NZWZE ATt A7H-AE AA
2 A (self-etching primer)°] BLE 7]&9] QlAtd
o3 AW e A A7 Bagl
. Hasegawa S¥& 2718218 A4 9
AHEE @A AR 3ot Aol R
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Ao £X F o2 AL eI F Jdn
3ttt & A¥elA 1729 A5 oldae 4
BTt 19202 F3EY SY2 olojex
o A EQl Fuji 0 LCY Compoglass ¥13] ¥
A vehged, old @ 2dg s LB
AFT YA se 232 MAC-10°] primer
2 Zg3lo AolAyze FEI JEI} o] F
Z &S duig.

£ Ado] AMEE BFEY S ofolex
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%50 AR AAEA L ok HHA A
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BAETE A9 102002 2o 343 7
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& 1, 239 vgt ZA Jeigt FFA Aol
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A HA gL FolAH e A d 93
FolATe B d E=TEo] A Ao Ao}
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HE Yl A Zotddo] #FH Yo (Fig.
6), AAARAMT 1, 283 FAZ 9
resin tagZ7} 2 EJHFig. 12). 284 B2 E
3 JolAHo M FolMBAS HR e &
B30l AARHA &%ovi(Fig. 7), AZAA
FZNME resin tagd] FAHAL FFY F A
t}(Fig. 13). ¥FA MB conditionerE AH&-3 7%
EAXEE oMz AFA ol 93t olA
T F99 FEo] FFEHANCH HAAW 7
Al BAAYEHR gL 17F fARE YH Y



resin tagZ7t B2 = Ach(Fig 3). o< %_P-: resin
tag®] Aol 2F=E 7 AHAA #A} %

& e A a9 wetabilityol 3’&?"} %“-9-
3 AR24% MB conditioners Syntacel ]3]
BAETF goldd AME wetability7} -+
F3E & F U

oA H-E GC dentin conditioner® 3} &
3Tl e Aol AT wjiEg ol
o] #&= % om(Fig. 4), Fuji I LCHe] H A
Wl E 2 FY 22171, 27 2 5FdlE vA
2] 28R 9 T4 resin tagZt B2 A cHFig.
10). vhd B4 AEl" AWM= GC dentin
conditioner® 20%7F A glsld T =& 30| A A
52 gken(Fig. 5), resin tagd] FA = &
7 &dchFig. 11). 23Y E4s ¥ e &
ol A7FA] AnjeEA BT Afold e HA
AH o) A hybrid layer® 2o)& 1pmi ] o] A
el #dZe] #AHALH ol FFHY 2
# 2 oto] v AJHET} B3 FALSHA
doldn AT A8 IdFY4E LA =
a i’—]—o] I;]’9,26,37).

EAA e o3 A A gtk
29 CompoglassolAl 7 2A Dojyked)
ol BEATALY zAAlE AAXNY. MB
conditioner®] A&7|olE 10%92] & ito] X
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EXPLANATION OF FIGURES

2. Scanning Electron Microscope of the dentin surface after MB conditioner treatment for 20
seconds( X 3000)

3. Scanning Electron Microscope of the fluoride treated dentin surface after MB conditioner
treatment for 20 seconds( X 3000).

4. Scanning Electron Microscope of the dentin surface after GC dentin conditioner treatment for
20 seconds( X 3000).

5. Scanning Electron Microscope of the fluoride treated dentin surface after GC dentin condi-
tioner treatment for 20 seconds( X 3000).

6. Scanning Electron Microscope of the dentin surface after Syntac treatment for 20 seconds(X
3000). .

7. Scanning Electron Microscope of the fluoride treated dentin surface after Syntac treatment
for 20 seconds( X 3000).

8. Scanning Electron Microscope of the interfacial layer between dentin and Palfique Esterite( X
3000).

9. Scanning Electron Microscope of the interfacial layer between fluoride treated dentin and
Palfique Esterite( < 3000).

10. Scanning Electron Microscope of the interfacial layer between dentin and Fuji IT LC (X 3000).

11. Scanning Electron Microscope of the interfacial layer between fluoride treated dentin and
Fuji I LC(X3000).

12. Scanning Electron Microscope of the interfacial layer between dentin and Compoglass (X
3000).

13. Scanning Electron Microscope of the interfacial layer between fluoride treated dentin and
Compoglass( X 3000).
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