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The build angle of 3D printing denture base resin on candida albicans adhesion.

Department of prosthodontics, College of Dentistry, Dankook University, Cheonan, Republic of korea

Su-Jung Park, Young-Gyun Song*

Purpose: The purpose of this study is to compare the adhesion of Candida albicans according to build angle in 3D printing
denture base resin.

Methods: The 3D printing was performed by setting the build angle of the disk type specimen designed by CAD program
at 0 degree, 30 degrees, 60 degrees, and 90 degrees. Surface roughness was measured using a non-contact 3D microsurface
profiler. The specimens were incubated in Candida albicans suspension for 24 hours. The attached Candida albicans were
detached by cell scraper. The suspension of detached C. albicans was serially diluted and plated on Trypticase soy broth.
After 48 hours of incubation, total colony forming unit was counted.

Results: There was no significant difference in surface roughness(Sa) between the test groups, but the interlayer boundary
was observed. There was no statistically significant difference in total colony forming units of Candida albicans between
the test groups.

Conclusion: There was no difference in the average surface roughness and adhesion of Candida albicans between the
specimens. It is considered that the setting of the build angle should be set considering the accuracy or strength rather than
the roughness of the surface.
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Fig. 1. Designed three—dimensional shape for specimen.

Fig. 2. 3D printed specimens after post curing.
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Fig. 3. Specimens in 12-well cell cutture plate for candida albicans adhesion
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Fig. 4. Surface topography of surface using Non-contact 3D microsurface profiler. A: Specimen with build
angle of O degree, B: Specimen with build angle of 30 degrees, C: Specimen with build angle of 60
degrees, D: Specimen with build angle of 90 degrees
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Fig. 5. Total colony forming unit(CFU) of Candida albicans Cultured from specimen. there was no statistically
significant difference between the groups. Group 0: Specimen with build angle of O degree, Group
30: Specimen with build angle of 30 degrees, Group 60: Specimen with build angle of 60 degrees,
Group 90: Specimen with build angle of 90 degrees.
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Table I. Mean surface roughness(Sa) of each tested group (unit: um)
Group 0 Group 30 Group 60 Group 90
MeanSD 0.19+0.02 0.23+0.09 0.24+0.04 0.3:0.10

SD : Standard deviation, Group 0: Specimen with build angle of 0 degree, Group 30: Specimen with build angle of 30 degrees, Group
60 : Specimen with build angle of 60 degrees, Group 90: Specimen with build angle of 90 degrees. there was no statistically significant
difference between the groups.

Table II. Mean colony forming unit (CFU) of each tested group (unit: CFU)
Group 0 Group 30 Group 60 Group 90
MeanzSD 6145£293.5 5970+243.4 6230£353.6 6387£374.8

SD: standard deviation, Group 0: Specimen with build angle of O degree, Group 30: Specimen with build angle of 30 degrees, Group
60: Specimen with build angle of 60 degrees, Group 90: Specimen with build angle of 90 degrees. there was no statistically significant
difference between the groups
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Fig. 6. The pattern of surface by setting the build angle of the disk type specimen. (A)
The buildangle is 0 degree. (B) The build angle is 30 degrees. (C) The build angle
is 60 degrees. (D) The build angle is 90 degrees.
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