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Surface characteristics and bonding performance of
polymer restorative materials for dental CAD/CAM systems
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[Abstract]

Purpose: The purpose of this study was to investigate the mechanical properties of polymer prosthetic and restorative
materials for dental CAD/CAM using two test method; sutface charactetistics and shear bond strength.

Methods: Commercialized CAD/CAM polymer blanks wete investigated; One kinds of PMMA, and one PEKK blanks.
A total of 20 PMMA and PEKK specimens were prepared, and each group was divided into 10 specimens. Average surface
roughness was observed under surface profilometer. The contact angle was measured with a surface electrooptics. The
bond strength was evaluated by a universal testing machine at a crosshead speed of 5mm/min. The data were statistically
analyzed using independent t-test and Fisher’s exact test(P<0.05).

Results: The PMMA and PEKK group showed a significant difference in the shear bond strength with the composite
resin(P<0.05). The surface roughness of the PEKK group was higher than that of the PMMA group. The fracture mode
were observed in PEKK groups with 50% showing adhesive remnant index score.

Conclusion: PEEK is used as substructure material and composite veneering material is applied. PEKK resins will

contribute to the development of successful products that will provide structural and aesthetic satisfaction.
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Table 1. Experimental materials used in this study

Material Brand Name Compositions

Polymethylmethacrylate,
Polymerized Ethylene Glycol
Dimethaacylate,
Organically Modified Ceramic,
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Biocompatible Pigments,
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Fig. 1. lllustration of specimen preparation
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Fig. 2. Schematic diagram shows experimental set—up and

specimen
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Table 2. Surface characteristics of specimens with different
polymer restorative materials

Surface roughness
PMMA PEKK
Ra 0.601 0.677

Surface contact angle
PMMA PEKK

Degree 61 49

Fig. 3. Result of surface roughness of PEKK and PMMA
measured by 3D surface profilometer
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Fig. 4. Result of water contact angles of experimental
groups measured by surface electrooptics
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Table 3. Mean and standard deviation(SD) of the bonding
strength(MPa) according to core materials

Group N Mean SD Min Max P—value

PMMA 10 11.06 2.78 8.22 13.16

0.039
PEKK 10 13.93 3.34 9.38 16.02
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Table 4. Mode of failure of composite resin bonded to
polymer for different materials

Adhesive remnant index score® P—value
Group

0 1 2 3

10 0 0 0
PMMA™ w00  © © 0

0.042

5 3 2 0

PEKK (50)  (30)  (20) (0

* Adhesive remnant index score(ARI) score ‘0’ means no adhesive
remaining on the core surface, ‘1" less than 50% adhesive
remaining on core surface, ‘2" more than 50% adhesive

remaining on core, ‘3’ all adhesive remaining on core surface.
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