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— Abstract

A STUDY ON THE COMPATIBILITY OF DENTIN ADHESIVES
WITH COMPOSITE RESINS

Jin-Sung Park, Hyuk-Choon Kwon
Department of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this work was to study the compatibility of several commercially available
dentin adhesives with composite resins. In this study, V-shaped cavity preparations were
created on both buccal and lingual surfaces of 60 extracted human premolars(3mm X 3mm X
2mm deep). Preparations were located such that the occlusal margins were on the enamel
and the gingival margins were on the cementum(1lmm below the CEJ). These specimens
were randomly divided into three equal groups. Three dentin adhesives(Scotchbond Multi-
Purpose, All Bond 2, Prisma Universal Bond 3)were applied to the cavity in accordance
with each manufacturer’s instructions. The teeth in each group were restored with four
composite resins(Silux plus, Z100, Bisfil, Prisma TPH)in three increments, with each incre-
ment light-cured for 40 seconds. All specimens were exposed to 500 cycles of thermal
stress. Specimens then placed in a silver niirate solution(50% by weight) and stored in
darkness for 24 hours. They were then immersed for 6 hours in photographic developing
solution under flourescent light. Specimens were sectioned buccolingually through the center
of the restoration and observed under a binocular stereoscope. To compare the marginal
leakage, ANOVA and Dunkan’s multiple range tests were used in analysis. Selected samples
were further studied using scanning electron microscopy(XL20, Philips, The Netherlands).

The results were as follows.

1. In all groups, the enamel margin showed significantly less leakage than the cementum
margin.

2. No statistically significant differences were found in microleakage when composite resins
were used with their proprietary dentin adhesives.
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3. In comparison between dentin adhesives, Prisma Universal Bond 3 showed significantly
less leakage at the enamel margin and Scotchbond multi-purpose showed significantly
less leakage at the cementum margin than -the other groups.

4. In comparison between composite resins, Silux Plus showed significantly more leakage
than other groups at the enamel margin and no statistically significant differences were
found in microleakage at the cementum margin.

5. According to the backscattered scanning electron microscope, microleakage occurred
via gaps at the dentin adhesives/dentin interface

Key words - microleakage, dentin adhesive, composite resin, backscattered scanning elect-

ron microscope
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Table 1. Composition and manufacturers of dentin adhesives

product

chemical composition

manufacturer

All-Bond 2

etchant—10% phosphoric acid
(all-etch technique)
conditioner—20% SAMA in water
(pH 44)
primers— (A) 2% NTG-GMA
in ethanol and acetone
(B) 16% BPDM
in acetone
bonding resin— BIS-GMA,
UDMA, HEMA

Bisco Dental Products.

Scotchbond
Multi-Purpose

etchant— 10% maleic acid
& a non-silica containing
thickener
primer-aqueous solution of
HEMA & a poly alkenoic
acid copolymer
adhesive— BIS-GMA, HEMA,
photoinitiators

3M Dental Products.

Prisma Universal
Bond 3

primer—30% HEMA + PENTA
in ethanol
adhesive— 5% PENTA,
55% urethane resin,
39% polymerizable
monomer(TEG DMA, HEMA,
etc.)
<1% glutaraldehyde
<1% photomitiators

LD Caulk/Dentsply.

Table 2. Combination of dentin adhesives and composite resins.

e . .

ol AR Bisfil Silux Plus Z100 Prisma TPH
Scotchbond

1 I Ib I I
Multi-Purpose a ¢ d

I All-Bond 2 IIa IIb IIc 11d

mg | Frisma lla b il md

v Universal Bond 3 ¢

* a, b, ¢, d: subgroups of each group( I, I, I
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Table 3. Dye penetration score of each group

ENAMEL DENTIN
0 1 2 3 0 1 2 3
Ta Bisfil 5 5 0 0 7 1 2 0
Sctchbond Ib Silux Plus 2 7 0 1 4 3 2 1
Multi-Purpose | Ic Z100 7 3 0 0 4 6 0 0
Id | Prisma TPH 5 5 0 0 4 4 2 0
IIa Bisfil 5 4 1 0 1 5 3 1
All Bond 2 IIb Silux Plus 2 7 1 0 2 5 2 1
IIc 72100 5 5 0 0 6 2 2 0
IId | Prisma TPH 9 1 0 0 3 6 0 1
Ia Bisfil 10 0 0 0 3 5 2 0
PUB 3 b Silux Plus 10 0 0 0 1 8 1 0
¢ Z100 10 0 0 0 0 4 6 0
Id | Prisma TPH | 10 0 0 0 1 4 5 0
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Table 4. Mean Value and Standard Deviation

ENAMEL DENTIN

MEAN S.D MEAN SD
Ia Bisfil 0.5000 0.5270 0.5000 0.8498
Scotchbond Ib | Silux Plus 1.0000 0.8165 1.0000 0.3333
multi-purpose | Ic Z100 0.3000 0.4830 0.6000 0.1633
Id | Prisma TPH 0.5000 0.5270 0.8000 0.2494
ITa Bisfil 0.6000 0.6992 1.4000 0.8433
All Bond 2 | IIb | Silux Plus 0.9000 0.5676 1.2000 0.9189
II¢c Z100 0.5000 0.5270 0.6000 0.8433
IId | Prisma TPH 0.1000 0.3162 0.9000 0.8756
lla Bisfil 0.0000 0.0000 0.9000 0.7379
PUB 3 b | Silux Plus 0.0000 0.0000 1.0000 04714
ic Z100 0.0000 0.0000 1.6000 0.5164
ld | Prisma TPH 0.0000 0.0000 1.4000 0.6992

% S.D : standard deviation
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EXPLANATION OF FIGURES

A photograph shows dye penetration at the cementum margin in Scotchbond Multi-
Purpose/Silux Plus.(X10)

A photograph shows backscattered scanning electron microscopy image at the den-
tin adhesive/dentin interface in Scotchbond Multi-Purpose/Silux Plus.(X300)

A photograph shows dye penetration at the cementum margin in Scotchbond Multi-
Purpose/Z100.( X 10)

A photograph shows backscattered scanning electron microscopy image at the den-
tin adhesive/dentin interface in Scotchbond Multi Prpose/Z100.(X 300)

A photograph shows dye penetration at the cementum margin in All Bond 2/Z100.
(X10)

A photograph shows backscattered scanning electron microscopy image at the den-
tin adhesive/dentin interface in All Bond 2/2100.(X300)

A photograph shows dye penetration at the cementum margin in All Bond 2/Prisma
TPH.(X10)

A photograph shows backscattered scanning electron microscopy image at the den-
tin adhesive/dentin interface in All Bond 2/Prisma TPH.(X300)

A photograph shows dye penetration at the cementum margin in Prisma Universal
Bond 3/Silux Plus.(X10)

A photograph shows backscattered scanning electron microscopy image at the den-
tin adhesive/dentin interface in Prisma Universal Bond 3/Silux Plus.(X300)

A photograph shows dye penetration at the cementum margin in Prisma Universal
Bond 3/Prisma TPH.(X10)

A photograph shows backscattered scanning electron microscopy image at the den-
tin adhesive/dentin interface in Prisma Universal Bond 3/Prisma TPH.(X20
00)
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