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Influence of handheld nonthermal plasma combined with chemical primer on the

bonding properties of polyetheretherketone (PEEK) materials

OLai SY" , Huang PY ", Zhang ZX” , Huang HY "? , Peng TY " *

1) School of Dentistry, College of Oral Medicine, Taipei Medical University, Taipei, Taiwan, 2) School of Oral Hygiene,
College of Oral Medicine, Taipei Medical University, Taipei, Taiwan, 3) Department of Dentistry, Taipei Medical University
Shuang Ho Hospital, New Taipei City, Taiwan

Purpose: Polyetheretherketone (PEEK) is a high-performance semi-crystalline thermoplastic polymer that can be
reinforced with oxides and ceramic fillers to enhance its mechanical properties. However, the hydrophobic and
inert surface of PEEK results in poor adhesion to other materials. This study aimed to improve surface affinity and
bonding performance of PEEK by combining handheld nonthermal plasma (HNP) with a chemical primer.

Methods: The study utilized PEEK specimens containing TiO; (VK) and TiO; with ceramic fillers (BP). Surfaces
were prepared by grinding and sandblasting with alumina (110um, 3 bar, 10 sec), then divided into 6 groups:
SBP, with HC primer; NPT, HNP treatment; NPP, HNP treatment with HC primer, and three high-temperature
accelerated aging groups (H-SBP, H-NPT, and H-NPP). Surface wettability, shear bond strength (SBS) to dual-cure
and light-cure resin cements, and failure modes were evaluated. Eventually, statistical analysis was performed via
one way analysis of variance (a = 0.05).

Results: The results indicated that HNP significantly improved the surface wettability of both VK and BP. SBS
tests revealed that BP exhibited higher SBS than VK. Among the treatments, NPP demonstrated the highest SBS,
and after aging, the reduction in SBS was lower than that of other treatments. Furthermore, dual-cure resin cement
showed better bonding durability and a higher incidence of mixed failure compared to light-cure cement.
Conclusions: In conclusion, HNP significantly enhance the surface wettability of PEEK, promoting a uniform
distribution of chemical primer and achieving the highest SBS. Furthermore, compared to light-cure resin cement,
dual-cure resin cement provides optimal bonding durability.
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The effect of glass ceramic spray coating combined with nonthermal plasma on the

surface characteristics and biological response of zirconia

OWuSH", KangCM"?, Lee IT", Peng TY" *
1) School of Dentistry, College of Oral Medicine, Taipei Medical University, Taipei, Taiwan, 2) Huayi Dental Laboratory,

Taipei, Taiwan

Purpose: Glass ceramic spray coating (GCSC) represents an innovative surface treatment technology that can be
employed to create glass ceramics on zirconia surfaces, thereby enhancing the physical and chemical properties of
zirconia. Nonthermal plasma has been demonstrated to effectively increase surface energy and clean the surface.
Consequently, GCSC combined with plasma treatment represents a promising surface treatment method for dental
implants, although further investigation is required to assess its biological responses.

Methods: The experiment was divided into seven groups: titanium alloy (Ti), untreated zirconia (NT), zirconia
treated with air abrasion (AB), zirconia treated with hydrofluoric etching after GCSC (GE), and zirconia groups
that were further treated with nonthermal plasma (NTPL, ABPL, GEPL). The surface analyses included SEM
morphology images, roughness measurements, and wettability assessment, while the biological responses examined
were cell attachment, survival, and toxicity.

Results: The experimental results demonstrated that the GE and GEPL groups exhibited the highest roughness.
GCSC-treated group demonstrated the better wettability, and the wettability of the plasma-treated groups exhibited
a significant improvement (p < 0.05). Notably, all groups exhibited no evidence of cytotoxicity, and the ABPL and
GEPL groups demonstrated the most favorable cell adhesion.

Conclusions: The combination of GCSC and nonthermal plasma can impart a rough and hydrophilic surface to
zirconia with excellent bioactivity, which is anticipated to become a viable surface treatment method for zirconia
implants.
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Enhancing accuracy of LCD 3D printed dental models using digital twin technology

O Chen H"?, Huang CY * Y Lee SY"**"

1) Department of Dentistry, National Yang Ming Chiao Tung University, Taipei, Taiwan, 2) Institute of Oral Tissue
Engineering and Biomaterials, National Yang Ming Chiao Tung University, Taipei, Taiwan, 3) Oral Medicine Innovation
Center, OMIC, National Yang Ming Chiao Tung University, Taipei, Taiwan, 4) Taiwan Association of Dental Technology

Purpose: The precision of dental prostheses is vital for preventing secondary caries. This study investigates the
optimization of four key printing parameters for LCD 3D printers to enhance the accuracy of dental models,
focusing on model placement relative to LCD pixel resolution, adjustments to model base height for Z-axis slicing,
the use of bitmap graphics for resin shrinkage calculations, and the effects of grayscale and resin curing through
sub-pixel anti-aliasing.

Methods: Given the complex interplay among these factors, digital twin technology was employed to simulate
various design combinations and identify the optimal setup for actual printing, targeting a root mean square (RMS)
error of less than 30 ym.

Results: The findings revealed that: (1) LCD printers exhibited high repeatability at consistent positions. (2)Model
placement affected pixel selection at edges, causing errors; uniformity was achieved when object spacing was
a multiple of pixel size. (3)The number of Z-axis slices varied with slicing position, impacting print outcomes,
particularly for high-gradient prints — molar prints were more accurate than premolars and incisors.

Conclusions: Optimizing these parameters using digital twin technology significantly enhances LCD 3D printing
accuracy for dental applications, with future research aimed at developing Al-assisted techniques to address
aliasing in complex models.
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