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Bonding adhesives Composition
Adper™ Single Bond 2 BisGMA, HEMA
(3M/ESPE, USA) Dimethacrylates
Vitrebond polyalkenoic acid copolymer
Ethanol / Water
5mm spherical silica particles(10%)
AQ Bond Plus (Base)
Sun Medical, Japan) 4-META

Methacryloxyethyl trimellitate
acid anhydride
Acetone(43%), Water (2} 30%)
(AQ-sponge)
p~Toluenesulfinic acid
sodium salt 4 H20(50%)
Sodium N-phenyglycinate(50%)

AdheSE® One
(Ivoclar Vivadent,
Liechtenstein)

Bis-acrylamide derivative(40-50%)
Water(20-30%)

Bis-methacrylamide dihydrogen phosphate

Amino acid acrylamide
Hydroxy alkyl methacrylamide
(20-40%)
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Table 2. Distribution of samples according to dentin bonding system

Group Materials Enamel Dentin
ML HL RT ML HL RT
| Adper™ Single Bond 2 15 5 5 15 5 5
I AQ Bond Plus 15 5 5 15 5 5
I AdheSE® One 15 5 5 15 5 5
Table 3. Surface treatment procedures of samples in each group
Group Procedure
15 etching 15s 2-3 coats'(rubbing)
[ 10s rinse 5s gentle air blow
10s curing
I 20s coat 5-10s strong air blow
5-10s gentle air blow 10s curing
strong air blow
I 30s coat (until no movement

the materials)
10s curing
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Table 4. Scores of dye leakage observed for both substrates

Score

Extent of dye penetration

0

No dye penetration

1 Dye penetration up to half of the cavity depth
2 Dye penetration more than half of the cavity depth
3 Dye penetration arriving to the cavity floor
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Table 5. Distribution of microleakage scores and means at enamel margin

Score
Group 0 1 5 3 No. Mean S.E
Group [ 10 2 3 0 15 0.53 0.22
Group 2 7 6 0 15 1.27 0.18
Group Il 4 10 1 0 15 0.8 0.15
Table 6. Distribution of microleakage scores and means at dentin margin
Score
. E
Group 0 1 5 3 No Mean S
Group | 0 3 5 7 15 2.27 0.21
Group [ 7 2 2 4 15 1.2 0.34
Group [l 0 0 2 13 15 2.87 0.09
Table 7. Mean values of microleakage(ratio) at enamel and dentin margin
Group Enamel Dentin
Mean S.E. Mean S.E.
Group | 10.6 4.74 61.07 8.23 *
Group I 30.21 5.12 30.63 9.04
Group 1l 12.23 2.71 93.16 3.83 *
* : significant differences (p<0.05)
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" g Erame HH AQ Bond PlusE= Adper™ Single Bond 29+ AdheSE"®
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Table 8. Statistical analysis of microleakage at enamel margin
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Group |

Group Group I

Group |
Group [
Group Il

*

*  significant differences (p<0.05)

Table 9. Statistical analysis of microleakage at dentin margin

Group |

Group I Group [l

Group |
Group [
Group Il

*

*

* ! significant differences (p<0.05)
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Fig. 2. SEM image of resin-enamel interface in Fig. 3. SEM image of resin-dentin interface in
Group [ (x1500). Group [ (x1500).

 x1.5K 30um

Fig. 4. SEM image of resin-enamel interface in Fig. 5. SEM image of resin-dentin interface in
Group I (x1500 Group [ (x1500).

Fig. 6. SEM image of resin-enamel interface in Fig. 7. SEM image of resin-dentin interface in
Group I (x1500). Group I (x1500).

(CR : Composite Resin, | : Enamel / Resin Interface, HL : Hybrid layer, E : Enamel, D : Dentin)
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Fig. 8. SEM image of enamel surface in Group [
(x2000).

Fig. 10. SEM image of enamel surface in Group
I (x2000).

Fig. 12. SEM image of enamel surface in Group
Il (x2000).

(RT : Resin Tag)
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= SR

Fig. 9. SEM image of resin tag in Group I (X
1000).

A

Fig. 11. SEM image of resin tag in Group I (X
1000).

< . %

Fig. 13. SEM image of resin tag in Group Il (x

1000).
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Abstract

THE STUDY ON THE MICROLEAKAGE PATTERN OF FLOWABLE COMPOSITE
RESIN RESTORATIONS ACCORDING TO THE TYPE OF ADHESIVE MATERIALS

Ji-Eun Park, Jong-Soo Kim, Seung-Hoon Yoo

Department of Pediatric Dentistry, School of Dentistry, Dankook University

This study was performed to evaluate the quality of newly offered dentin bonding system(AdheSE® One) by
comparing the degree of microleakage measured with those of several conventional adhesive materials(AQ Bond
Plus and Adper™ Single Bond 2). The quality of hybrid layer and resin tags was analyzed by observing restora-
tion/tooth interface under SEM.

All-in-one system is in the limelight for having advantage of reducing chair time of children with difficult be-
havior pattern. Therefore the possibility of clinical application of All-in-one system was evaluated.

The results obtained are as follows;

1. At the enamel margin, group [ (AQ Bond Plus) showed the highest value of microleakage, and the other
groups showed decreased value in order of group Il (AdheSE® One) and | (Adper™ Single Bond 2). There
was statistically significant difference between group I and the others(p<0.05), and no statistical difference
was found between group | and II.

2. At the dentin margin, microleakage value was increased in order of group I, I, I and significant differ-
ence between all groups(p<0.05).

3.In group [ and II, microleakage value measured at the enamel margin was significantly lower than that
seen at the dentin margin(p<0.05), and there was no statistical difference in group 1.

4. Resin tags observed under SEM were very weak and tangled in group [ and Il while the strong and thick
tags were observed in group I .

In conclusion, careful case selection and accurate clinical application is recommended in using AQ Bond Plus

and AdheSE® One, giving consideration of the results showing its higher microleakage and weaker strength than
Adper™ Single Bond 2.

Key words : Microleakage, All-in-one system
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