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Comparison of shear bond strength between hard relining material
and 3D-printing denture base resin containing silica micro-gel

Yeon-Woo Lee, Young-Gyun Song*
Department of Prosthodontics, College of Dentistry, Dankook University, Cheonan, Republic of Korea

Purpose: Various methods have been attempted to overcome limitations of physical characteristics of 3D-printed dentures; among
them a novel method of increasing fracture strength by adding fine particles into the resin has been found to be effective. However,
there are still limited research on the effect of these particles on the bond strength between the printed resin and denture relining
materials. The purpose of this study is to compare the shear bond strength between the 3D-printing denture base resin and various
relining materials when micro-particles on the surface of the resin are removed. Materials and Methods: 63 pum-sized silica micro-
gels were mixed into 3D-printing denture base resin to make groups of weight ratio of 2 wt% and 3 wt%. After printing all 3 groups,
including the control group, an HF etching solution was applied to dissolve the silica micro-particles on the surface. Three kinds of
relining materials, Tokuyama Rebase Il normal, KOOLINER, and ProBase Cold were attached to the surface. The shear bond strength
values and the failure modes for each group were analyzed. Results: The shear bond strength showed the largest average value in
the control group, in which silica was not mixed, among all three relining materials. Also, there were significant differences between
specimens with different weight ratios. The largest value was measured in ProBase Cold, and the main failure mode was adhesive
failure in all groups. Conclusion: The shear bond strength was significantly reduced when the silica micro-particles on the surface
were removed from the 3D printing denture base resin. (J Dent Rehabil Appl Sci 2023;39(2):79-88)
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Table 1. Composition and manufacturers’ information of materials used

Material

Composition

3D-printing denture base resin  DIOnavi-Denture

(DIO IMPLANT Co, Korea)

Chairside relining material

KOOLINER
(GC Dental, Japan)

Laboratory relining material ProBase Cold

(Ivoclar Vivadent Inc., Lichtenstein)

Tokuyama Rebase II Normal
(Tokuyama Dental Corp., Japan)

Methacrylate oligomers
Urethane dimethacrylate

Phosphine oxides

Adhesive Acetone
Ethyl acetate

Powder Polyethyl methacrylate
Benzoyl Peroxide

Liquid Acetoacetoxyethyl methacrylate
1,9-Nonanediol dimethacrylate

Powder Polyethyl methacrylate

Liquid Isobutyl methacrylate

Powder Dibenzoyl peroxide
Polymethyl methacrylate

Liquid Methyl methacrylate

1,4-Butanediol Dimethacrylate
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Fig. 1. Stereomicroscope photograph
image before and after surface treat-
ment.
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Table 3. Tukey’s post hoc test of shear bond strength test
for Group 1

grgufs) (Coogg/‘z)l 2 wt% 3 wt%
Control (0 wt%) - -

2 wt% 0.023* -

3 wt% 0.143 0.689

* denotes a significant difference between each group (P < 0.05).

Table 4. Tukey’s post hoc test of shear bond strength test
for Group 2

gﬁu&) 8’&:}3 2 wt% 3 wt%
Control (0 wt%) - -

2 wt% 0.012* -

3 wt% 0.006* 0.960

* denotes a significant difference between each group (P < 0.05).

Table 5. Tukey’s post hoc test of shear bond strength test
for Group 3

Group Control

(o = 15) (0 wi%%) 2 wt% 3 wt%
Control (0 wt%) - -

2 wt% 0.003* -

3 wt% 0.045* 0.586

* denotes a significant difference between each group (P < 0.05).

Table 2. Mean and SD (standard deviation) of shear bond strength test for group 1, 2, 3 (unit: MPa)

Control (0 wt%o) 2 wt% 3 wt% Pyalue
Group (n = 45) Mean SD Mean SD Mean SD
Group 1 4.36 1.19 3.20 1.10 3.55 1.15 0.026*
Group 2 6.79 1.15 5.30 1.60 5.17 1.24 0.003*
Group 3 13.61 2.41 10.63 2.43 11.48 2.22 0.004*

* denotes a significant difference between each group (P < 0.05).

Group 1: Tokuyama Rebase 11 normal, Group 2: KOOLINER, Group 3: ProBase Cold.
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Fig. 3. Stereomicroscope photograph images after shear bond strength test. (A- C) Adhesive failure, (D- F) Mixed failure.
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Fig. 4. Failure mode analysis. G1, Tokuyama Rebase Il normal; G2, KOOLINER; G3, ProBase Cold.
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