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ABSTRACT

STUDY ON THE INTERFACE BETWEEN LIGHT-CURED GLASS IONOMER BASE
AND INDIRECT COMPOSITE RESIN INLAY AND DENTIN

Song-Hee Lee, Dong-Jun Kim, Yun-Chan Hwang, Won-Mann Oh, In-Nam Hwang*
Department of Conservative Dentistry, College of Dentistry, DSRI, Chonnam National University

This study was done to evaluate the shear bond strength between light-cured glass ionomer cement (GIC)
base and resin cement for luting indirect resin inlay and to observe bonding aspects which is produced at
the interface between them by SEM.

Two types of light cured GIC (Fuji I LC Improved, GC Co. Tokyo, Japan and Vitrebond™, 3M, Paul,
Minnesota, U.S.A) were used in this study. For shear bond test, GIC specimens were made and immersed
in 37 distilled water for 1 hour, 24 hours, 1 week and 2 weeks. Eighty resin inlays were prepared with
Artglass” (Heraeus Kultzer, Germany) and luted with Variolink® I (Ivoclar Vivadent, Liechtenstein).

Shear bond strength of each specimen was measured and fractured surface were examined. Statistical
analysis was done with one-way ANOVA.

Twenty four extracted human third molars were selected and Class [ cavities were prepared and GIC
based at axiopulpal lineangle. The specimens were immersed in 37 distilled water for 1 hour, 24 hours, 1
week and 2 weeks. And then the resin inlays were luted to prepared teeth. The specimens were sectioned
vertically with low speed saw. The bonding aspect of the specimens were observed by SEM (JSM-5400%,
Jeol, Tokyo, Japan). There was no significant difference between the shear bond strength according to stor-
age periods of light cured GIC base. And cohesive failure was mostly appeared in GIC. On scanning elec-
tron micrograph, about 30 - 120 um of the gaps were observed on the interface between GIC base and
dentin. No gaps were observed on the interface between GIC and resin inlay. (J Kor Acad Cons Dent
30(3):158-169, 2005)
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1. A7M =

AN EE BT SY okl el Fuji [ LC
(GC Co, Tokyo, Japan)® Vitrebond™ (3M, Paul,
Minnesota, U.S.A)E AH-slola, Hg#EzIQl 0] #12
< SJEiA 2H 88 58RI DA3 429 Artglass”
(Heraeus Kultzer, Germany)& AH-3I T, dIRAHIE
2e o9 288 g3 AMESQ] Variolink® 1 (Ivoclar
Vivadent, Liechtenstein) & A3t}

2. AlE M=

1) S 2oto] @ en o] AJH

Fefjzofo] @ m o] Al AlZbE 98] WA 10 m,
Zol 5 me| FE& AHESIAT BEEE Sk ofol e
™ Fuji [ LCS VitrebondE #|Z8)Ate] AAHZ &3
ato] 2 m¥ A FHSIATH S 2olo] e E oFd
g & 392 dFsH ] Hel Efol FekaE
PRzt A ARE AAT v #FFE71Q Optilux”
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of 1A7E, 24417k, 15 4 2577 Basigint,

B3z Qlglo] Al #de {3 WA-g Foshr] 9
& slide glass Yol W7 5 mm, &°] 7 mn2] silicon mold
£ YAAIZ] & DA3 M2 Artglasss FH5k] 407t
Bkt 23 2 Artglass A8 $8719 Uni-
XS* (Heraeus Kultzer, Germany) & ©]-&3] #|23]Ak<]
2| Aol whel 180 unit £ F7F F3HAT

2

3. elzflo] &=

g7 Qglo] HEHLS Microcap™ (Danvill-
eengineering, Inc., U.S.A)< o|&3to] A& L3t
7l 50 wm aluminum oxide particles® sandblasting 3t
% silane (Monobond-S, Ivoclar Vivadent, Liechtenstein)
Ao,

Fzolo] Qe o)A HE T (smear layer) S
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Table 1. Materials used in this study

Product brand Component Lot number Manufacturers
Fuji 1 1.C Powderl5 g 0304091 GC Co, Tokyo, Japan
Liquid 8 g 0304021
Vitrebond™ Powder 9 g 3EN200603 3M ESPE,
Liquid 5.5 ml 3CM200602 Minnesota, U.S.A
Artglass® single paste 4 g 020125 Heraeus Kultzer,
Germany
Total Etch
Monobond S .
Variolink® 1 Excite® DSC F56302 Ivoclar Vivadent,

Variolink® I base

Variolink® || catalyst

Liechtenstein

Table 2. Adhesion procedure of Variolink™ I

Resin cement

Dentin conditioning & Priming

Luting procedure

Total-etch for 15s
Variolink® T

Excite brush for 10s, air dry

Rinse and keep slightly moist

Mixed equal volume of
base and catalyst paste
Light cure for 40s

A7l S8 # 1500 AFEZ dAwpat & 37% A4
(ETCH-37™, Bisco, U.S.A) 2.2 30%3F AH-2] 3l9it},
ARRA B 2027 FAek T 10537 AZSHS

Adg YRAHE Variohnkh = Q*}Ql L
w2} E3tsle] 24319 aL, 880ge LA Yoz E9t
g7l Aol & HEH ﬁ AAF) 2 AH AT} wahd Wk
ol M Zzt 40z3t B5gskat.

E44A97] (Model 4302, Instron, U.S.A)E o] &

& A EE ST Al 2 did 1 st
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AJAZ &Y BFPZ AFstaL ArtglassE AHEdte] &
Qlglo] W sandblast-

ing ¥ silane A28, #x ARMER Variolink &

Ab-g-sto] A z2pe] Aol uhe} x| ot 2alith,

ol kg d AlAE 37C SRl 244 B & &
ofAd o vj=3dte] Isomet™ (Buehler, Lake
Bluff, IL USA)= ol-&ste] < 2 mn 77 = 244 WEe
2 74 dsisi

2) FARAA v #F

AeE AJE-& 2000 grit SiC paperZ &4 Ankebada,
Critical point dryer® (HCP-2, Hitachi, Japan)& ©|&
ato] AN Az, ion sputter® (E-1030, Hitachi,
Japan)E ©]&3dte] 127 10 m2] gold= coating 3 F
JSM-5400% (Jeol, Tokyo, Japan)< o] &3le] 35 vj&=
ShgHlel] Sk ofo] Qiem o HAH LS WHstaL, B
g 23 FEoto]Qwn| | Fefjolo] Qn] e} AFolH o
HAAWE 500 vl &= et

o] Atele] Hat Atk A== thd 2t} (Table 3, 4).
Fuji [ LCE AHEe TolXe 1579 AlddA Ao 2
3.5 S YRR L, 2447 ZA3bE Al
AN FA& A4 E 12,13 + 4.38 wwd B o} A
1733 w2 BAA fode it VitrebondE A
gt oM e 1A ATe AlHdA Hd AFAE
15.14 + 1.96 wed B3, 15 A3d AJHA H4 2
= 12.00 £+ 1.22 weE Yoy GA] A7F 3t
02 FAA 94 Sl = Fuji 1 LC%

Table 3. Shear bond strength between resin inlay and

Fuji T LC (Mean = S.D, n = 10)
Storage periods Shear bond strength ()
1 hour 14.00 = 1.84
24 hours 12.13 £ 4.38
1 week 15.17 + 3.50
2 weeks 14.78 + 3.56

JIMME BFEE S~ofo|20(9 A/ H 58t A olzjojof CHat KA

Vitrebond Atelol] zA|&el w2 Atze] ztel= gl
(Figure 1).

TS Rt A7
33 (Table 5).
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Figure 1. Comparison of the shear bond strength
between light cured glass-ionomer & resin inlay
according to storage periods.

Table 4. Shear bond strength between resin inlay and

Vitrebond™ (Mean = S.D, n = 10)
Storage periods Shear bond strength ()
1 hour 15.14 + 1.96
24 hours 14.75 + 2.21
1 week 12.00 + 1.22
2 weeks 13.15 £ 2.70
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Table 5. Failure mode in each group (n = 10)

Base material Storage period Cohesive failure Adhesive failure
1 hour 10 0
Fuji I LC 24 hours 9 1
1 week 10 0
2 weeks 10 0
1 hour 10 0
Vitrebond™ 24 hour 8 2
1 week 8 2
2 weeks 9 1

Figure 2. SEM image of indirect composite restoration based with Fuji 1 LC Improved after 1 hour.
A) Original magnification (35 x)
B) Image of the glass-ionomer base/dentin interface (500 X)
C) Image of the composite inlay/glass-ionomer base interface (500 )

Figure 3. SEM image of indirect composite restoration based with Fuji I LC Improved after 24 hours.
A) Original magnification (35 x)
B) Image of the glass-ionomer base/dentin interface (500 X)

C) Image of the composite inlay/glass-ionomer base interface (500 X)

ARG Hlo] 2 FFe Bt 7] 3] FHASHA EE =3 aey, wlojag) Aol AHdM e FFRE e ot
o w5 ZH o] YA 1AIZE F Ao Ak Al ol xn FHet FHaH Z_F—llo] HEHAY Fuji 1 LC
A Fuji [ LCS Vitrebond 25 F 10 um J=9] 7H0] T oAM= TAIZE, 24417 2 15 AJHA 2F 30 und =]
#2EA (Figure 2, 6). o] FAHA A, 25 "1%01]*1 72 m F L9 7k=5o] #
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Figure4. SEM image of indirect composite restoration based with Fuji T LC Improved after 1 week.
A) Original magnification (35 X)
B) Image of the glass-ionomer base/dentin interface (500 X)
C) Image of the composite inlay/glass-ionomer base interface (500 X)

Figure 5. SEM image of indirect composite restoration based with Fuji I LC Improved after 2 weeks.
A) Original magnification (35 X)
B) Image of the glass-ionomer base/dentin interface (500 X)
C) Image of the composite inlay/glass-ionomer base interface (500 )

Figure 6. SEM image of indirect composite restoration based with Vitrebond™ after 1 hour.
A) Original magnification (35 X)
B) Image of the glass-ionomer base/dentin interface (500 X)
C) Image of the composite inlay/glass-ionomer base interface (500 )

2=t} (Figure 2-5). Vitrebonde 1A17F AJ#HlA 35 I LCS Vitrebond =5 “Jo}d o}gdE w}
um, 2417 AlAHANA 60 um, 15+ AN 90 um, 25+ A1 A 120 un B E2] 7H=o] ”}“—JE]O?J’_ AA AW m
oA 125 mF =] 7o) FAFH AT (Figure 6-9). Fuji o] A7 ¢k AJH-L gl
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Figure 7. SEM image of indirect composite restoration based with Vitrebond™ after 24 hours.

A) Original magnification (35 X)

B) Image of the glass-ionomer base/dentin interface (500 X)
C) Image of the composite inlay/glass-ionomer base interface (500 X)

Figure 8. SEM image of indirect composite restoration based with Vitrebond™ after 1 week.

A) Original magnification (35 X)
B) Image of the glass-ionomer base/dentin interface (500 X)
C) Image of the composite inlay/glass-ionomer base interface (500 %)

Figure 9. SEM image of indirect composite restoration based with Vitrebond™ after 2 weeks.
A) Original magnification (35 X)
B) Image of the glass-ionomer base/dentin interface (500 X)
C) Image of the composite inlay/glass-ionomer base interface (500 )

Abbreviation

RI: resin inlay

G: glass-ionomer cement
D: dentin
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