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Effect of surface treatment on shear bond strength between artificial resin teeth and

3D printing denture base resin
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Purpose: The purpose of this study is to compare the shear bond strength of 3D printing denture base resin according to surface treatment of artificial teeth. Materials and
methods: 3D printing denture base resin was fabricated as specimens using 3D printer. The experimental group divided the surface treatment of artificial teeth into five

groups according to the application of sandblasting and primer (n=10). Shear bond strengths between denture base and artificial teeth were measured by universal testing

machine. All measurements were analyzed by one-way ANOVA and Turkey test (0=.05). Fracture mode of each specimen was analyzed. Microscopic evaluation was con-
ducted by using a scanning electron microscope. Results: Unsurfaced treated group represented the lowest value. The primer groups had significantly higher result values
(P<.05). Most specimens of the primer groups had cohesive failure. Conclusion: In 3D printing denture base resin group, mechanical and chemical surface treatment of arti-

ficial teeth has increased the shear bond strength. Therefore, if dentures are produced using 3D printing, proper mechanical and chemical treatment of artificial teeth is neces-
sary for adhesion of dentures and artificial teeth. (J Korean Acad Prosthodont 2020;58:300-5)
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Table 1. Materials of denture base resin and artificial teeth

Material Fabrication type Product name Manufacturer Composition

Denture base resin 3D printing DIOnavi - Denture Dio, Busan, Korea Urethane di-methacrylate, polymethyl methacrylate

Urethane di-methacrylate, polymethyl methacrylate,

Artificial teeth - Endura Anterior” Shoufu, Kyoto, Japan . .
micro fumed silica

Table 2. Composition and manufacturersspecifications of primer

Product name Manufacturer Composition

Methyl methacrylate (60 - 0%), polymethyl methacrylate (< 10%),

SR Connect Ivoclar vivadent, Schaan, Liechtenstein dimethacrylate (20 - 0%) and catalysts (3 - %).

Methylmethacrylate (50 - 75%), polymethylmethacrylate, urethanedimethacrylate,
diphenyl(2,4,6-trimethylbenzoyl)phosphine oxide, photo-initiators
&8

pas-Bi-ee

Scan Design Printing Post curing

Signum connector ~ Heraeus Kulzer, Wehrheim, Germany

Fig. 1. Schematic illustration of sample fabrication of 3D printing denture base resin.
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Table 3. Groups of the specimen

Group name Surface treatments of artificial teeth
N No treatment
SB Sandblast

M Sandblast + monomer (Vertex RS; Dentimax, Zeist, Netherland)

Sandblast + primer (SR Connect; Ivoclar vivadent, Schaan,

¢l Liechtenstein)

Sandblast + primer (Signum connector; Heraeus Kulzer,

€2 Wehrheim, Germany)

Fixation screw -
Fixation plate
Plunger
Stop pin

oowp

Fig. 2. Apparatus for testing shear bond strength according to ISO 10477.
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Fig. 3. Mean shear bond strength of all tested group.
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Table 4. Mean shear bond strength (MPa) and Failure types

Group N Mean (SD) Adhesive failure Cohesive failure Mixed failure
N 10 11.405 (7.311) 10 0 0
SB 10 90.008 (20.770) 0 0 10
M 10 89.514 (28.754) 0 0 10
Cl 10 142.540 (26.199) 0 10 0
C2 10 132.547 (27.734) 0 9
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