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EFFECT OF THERMOCYCLING ON BONDING OF
COMPOSITE RESIN AFTER DENTIN SURFACE TREATMENTS

Yong-Woo Lee, D.D.S, Ho-Hyun Son, D.D.S, Ph.D.
Depariment of Conservative Dentistry, College of Dentistry, Chonbuk National University

The purpose of this study was to evaluate the effect of various dentin surface treatments on shear bond
strength, microhardness and fracture mode before and after thermocycling

Recently extracted 75 human molars were used. The teeth were sagittal sectioned faciolingually to obtain
150 specimens. They were randomly divided into six groups. Mesial and distal dentinal surfaces of specimens
were exposed by grinding and treated respectively with GC-DENTIN CONDITIONER, 10-3 solution of 4-Meta,
Cleansar and Primer of GLUMA, Scotchprep of Scotchbond 2, DENTIN CONDITIONER and PRIMER A,
B of ALL BOND according to the manufacturer’s directions. Specimens of one group were not treated. Adhesive
agent of Scotchbond 2, were applied and cured on the treated dentin surfaces. After P-50 were cured on
them, specimens were stored in 37C water for 24 hours before shear bond strength measurement.

Shear bond strength was measured in 10 specimens of each group. 10 specimens of each group were thermocy-
ded in 20C, 60C, 20T, 4C, 20T water in order, for 30 seconds respectively, 100 times a day for 7 days.
After thermocycling, shear bond strength was measured. Microhardness was checked on treated dentin surface
and fractured dentin surface in 10 specimens respectievly. Francture modes were observed with SEM.

The following results were obtained.

1. Before thermocycling shear bond strengths in the specimens treated with DENTIN CONDITIONER and
PRIMER A, B of ALL BOND were significantly higher than those in other specimens(P<0.0D).

2. After thermocycling, shear bond strenths in the specimens treated with Cleanser and Primer of GLUMA,
Scotchprep of Scotchbond 2 and DENTIN CONDITIONER and PRIMER A, B of ALL BOND were significantly
higher than those in specimens not treated, treated with GC-DENTIN CONDITIONER and 10-3 solution
of 4Meta(P<0.01). Shear bond strengths in the specimens treated with GCDENTIN CONDITIONER and
PRIMER A, B of ALL BOND were significantly higher than those in other specimens except those treated
with Scotchprep of Scotchbond 2(PX0.0D). A

3. Shear bond strengths after thermocycling were reduced in the specimens not treated, treated with GCDENTIN
CONDITIONER and 10-3 solution of 4-Meta and were increased in the specimens treated with Cleanser
and Primer of GLUMA, Scotchprep of Scotchbond 2, without significance, compared with those before thermoc-
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ycling In the specimens treated with DENTIN CONDITIONER and PRIMER A, B of ALL BOND, shear
bond strengths after thermocycling were significantly increased, compared with those before thermocycling(P<0.

0.

4. Microhardnesses in the fractured surfaces after shear bond strength measurement were significantly increased
in the specimens treated with 10-3 solution of 4-Meta and significantly decreased in the specimens treated
with DENTIN CONDITIONER and PRIMER A, B of ALL BOND, compared with those in the treated

dentin surfaces(P<0.0D).

5. In the specimens treated with Cleanser and Primer of GLJUMA, Scotchprep of Scotchbond 2 and DENTIN
CONDITIONER and PRIMER A, B of ALL BOND, cohesive fracture modes were observed more than

adhesive fracture modes,
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Table 1. Type and composition of dentin surface treatment materials.

Type Composition Manufacturer
dentin dentin dentin dentin
pre-treatment primer pre-treatment primer
DENTIN 10% polyacrylic GC DENTAL-
CONDITIONER acid INDUSTRIAL
CORP.
4-Meta itric acid+
o 10% ditric acd- Sun. Med. Co.
10-3 solution 3% ferric chloride
GLUMA GLUMA 0.5M EDTA 5% Glutar-
Cleanser Primer (pH=7.4) aldehyde +
35% HEMA Bayer Dental.
Scotchprep HEMA+ 3M Dent.
Maleci acid Prod. Div.
ALL BOND ALL BOND HEMA
DENTIN- PRIMER A (pH=4.4) NPG-GMA BISCO
CONDITIONER PRIMER B BPDM INC.
ATFAG O TH 7 H% HAAE A A G 0 AGAFAEE 24317 A3 604 (12070)
BAE R, AR 7ol AR ALE-3R N#Hg A3t Mg, Ax8 og 20704 379
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Table 2. Grouping by dentin surface treatment procedure.

Group

Dentin surface treatments

1

Untreated after grinding with No. 600 Sic for 20 seconds.
Scrubbed with DENTIN CONDITIONER of G-C for 20 seconds, washed with water

2
for 10 seconds and dried with air for 10 seconds.

3 Scrubbed with 10-3 solution for 30 seconds, washed with water
for 15 seconds and dried with air for 10 seconds

4 Scrubbed with GLUMA Cleaner for 30 seconds, washed with water for 10 seconds,
treated with GLUMA Primer and dried with air.

5 Applied with Scotchprep for 60 seconds and dried with air for 15 seconds.

6

Applied with DENTIN CONDITIONER of ALL BOND for 30 seconds, dried for 10 seconds,

coated four times with PRIMER A+B of ALL BOND and dred for 10 seconds
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Fig. 1. Effect of thermocycling on shear

bond strength following various

dentin surface treatments.
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% Specimens were thermocycled in 20C, 60C, 20C, 4C, 20C water in order for 30 seconds respecti-

vely, 100 times a day for 7 days.

Table 3. Shear bond strength (MPa) before and after thermocycling

Before thermocycling(n=10)

After thermocycling(n=10)

Group

Mean S.D. Range Mean S.D. Range
1 290 090 16- 39 170 160 0349
2 210 140 08 50 160 110 04- 38
3 450 240 19- 75 260 190 06- 62
4 580 180 26- 80 730* 540 20-100
5 650 430 25140 1040 430 40-150
6 10.90* 310 69-159 * 1480 * 200 101175

S.D. . Standard Deviation

* Symbols show statistical difference(P<0.0D.
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Table 4. Knoop hardness of dentin surface after dentin surface treatments and fractured surface after

shear bond strength measurement

Treated dentin surface(n=10) Fractured dentin surface(n=10)
Group

Mean S.D. Mean S.D.
1 415 33 390 37
2 324 58 3B7 50
3 A1 38 * 473 69
4 540 9.7 460 109
5 603 127 532 33
6 632 89 * 340 82

* S.D.! Standard Deviation
% Symbols show statistically difference(P<0.0D).

Table 5 Number of specimens according to failure mode after shear bond strength measurement

Before thermocycling

After thermocycling

A C AL A C AL
GLUMA 8 0 2 6 2 2
Scotchbond 2 5 2 3 4 3
ALL BOND 3 3 4 2 6

A~ Adhesive failure mode between dentin bonding agent and dentin
C : Cohesive failure mode of composite resin or dentin
A-C © Combination of adhesive and cohesive faiture modes
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EXPLANATION OF FIGURES

Fractured dentin surface of the specimen treated with 10-3 solution. Adhesive fracture is obser-
ved. x 400.

Detail of Fig. 2. Resin tags penetrating dentin tubular- orifice are observed. x 1,700.
Fractured dentin surface of the specdimen treated with Cleanser and Primer of GLUMA. Adhesive
fracture is observed. X 400.

Detail of Fig. 4 Dentinal tubules were partially opened. x 1,700.

6. Fractured dentin surface of the specimen treated with Scotchprep. Adhesive fracture is observed.

x 400.

. Detail of Fig 6. Resin tags were formed in dentin tubules. x 1,700.

8. Fractured dentin surface of the specimen treated with Cleanser and Primer of GLUMA. Adhesive

9.

and oohesive combined fracture is observed. x 50.
Fractured dentin surface of the specimen treated with Sootchprep. Adhesive and cohesive combi-
ned fracture is observed x 50.

10. Fractured dentin surface of the specimen treated with DENTIN CONDITIONER and PRIMER

A, B of ALL BOND.
Smear layer was not removed. x 400.

11. Fractured dentin surface of the specimen treated with DENTIN CONDITIONER and PRIMER

A, B of ALL BOND.
Cohesive fracture is observed. x 50.

12. Detail of Fig 11 Resin tags were filled in peritubular dentin and dentinal tubules. x 1,700.
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