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Influence of handheld nonthermal plasma combined with chemical primer on the
bonding properties of polyetheretherketone (PEEK) materials
○ Lai SY 1）, Huang PY 1）, Zhang ZX 2）, Huang HY 1, 3）, Peng TY 1）＊

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 TiO2 (VK) and TiO2 with ceramic fillers (BP). Surfaces
were prepared by grinding and sandblasting with alumina (110µm, 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 (α= 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
○Wu SH 1），Kang CM 1, 2），Lee IT 1），Peng TY 1）＊

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.

P－38
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Enhancing accuracy of LCD 3D printed dental models using digital twin technology
○Chen H 1, 4），Huang CY 2, 4），Lee SY 1, 2, 3, 4）

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 µm.
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 AI-assisted techniques to address
aliasing in complex models.

P－39
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エルコフォーム 3Dエルコフォームエルコフォーム
motion

吸引型 オートタイプ

一般的名称：歯科技工用成型器
医療機器届出番号：14B1X00011000575

一般的名称:歯科技工用成型器
医療機器届出番号:14B1X00011000509

※オクルフォーム3は別売です。

エルコフォーム3D Plus

マニュアルタイプ吸引型

エルコプレス
ci motion

加圧型 オートタイプ

一般的名称：歯科技工用成型器
医療機器届出番号：14B1X00011000590

コンプレッサー内蔵タイプ

高品質・高精度な成型器を加圧・吸引型の2つのタイプからお選びいただけます

オーラルアプライアンスの精密成型を実現する加圧型のエルコプレスと吸引型のエルコフォーム。
加圧型は最大加圧0.6MPa、吸引型は最大真空値0.8barで高精度を実現します。

エルコプレス
motion

加圧型 オートタイプ

一般的名称：歯科技工用成型器
医療機器届出番号：14B1X00011000589

コンプレッサー外付タイプ

徹底した品質管理のもと製造している成型用シートは、スポーツマウスガード・ナイトガード・スプリント・スリープスプリント
など様々な用途に対応。

ドイツに本社を置くエルコデント社は、高品
質、高性能な加圧・吸引成型器、成型用シー
トなどを主力とし、熱成型製品マーケットを
牽引してきた世界的歯科器材メーカーです。
製品は世界各国で使用され、その品質の高さ
から、信頼のブランドとして高い評価を勝ち
得ています。

ゴールド

カモフラージュ ラバストリップ

3層構造（3in1）の仕組み

内面歯牙側

対合歯面側

成型用シート

成型器

製品に関する
HPはこちら▶

製品紹介動画
はこちら▶▶

株式会社スマートプラクティスジャパン
本　　社／〒242-0017 神奈川県大和市大和東2-2-13 

アサヒヤマトビル2階
TEL.046-200-5615 FAX.046-401-1737

受付時間／平日 10:00～17:00  休日／土・日・祝日
https://www.smartpractice.jp
© 2024 SmartPractice Japan Inc. All Rights Reserved.

お問合せ先

［製品一例］エルコフレックス

［製品一例］プレイセーフトリプル



歯科用ミリングマシン MD-500W  歯科技工室設置型ｺﾝﾋﾟｭｰﾀ支援設計･製造ﾕﾆｯﾄ  一般医療機器  届出番号：13B2X10330000005 製造販売元：キヤノン電子株式会社　東京都港区芝公園3-5-10 
販売名：ベレッツァ　チタン　歯科非鋳造用チタン合金　管理医療機器　認証番号：226AFBZX00073000　製造販売元：株式会社ニッシン　京都府亀岡市旭町樋ノ口88   
●ご使用に際しましては、電子添文を必ずお読みください。●仕様および外観は、製品改良のため、予告なく変更することがありますので、予めご了承ください。

ＣＡＤ／ＣＡＭ用チタンディスク・ブロック

　10mm
98mm 　12mm

　14mm

   M  （a12mm×b14mm×c18mm）
      L      （a14.5mm×b14.5mm×c18mm）

純チタン 2種

Ti-6Al-4V ELI合金

成分・形状・サイズ

　14mm
　18mm

ディスク
      （1枚）       

ブロック
  （5個入）

ディスク
（1枚）

ディスク

ブロックb a

c

キヤノン電子社製、日本で設計・製造されています。
工業用金型加工機の高い剛性を取り入れることで高速かつ高精度な加工を実現しました。

チタンの切削加工に
湿式加工

ベレッツァチタン

98mm
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東ソージルコニアを 100%使用。

信頼の国産製造技術による、高強度・高透明度ジルコニアディスク。

BleachBrilliant White Super Light Medium Warm Medium

- Multi Layer

Bleach
Super Light

W
Super Light 

Super Light
R

MediumLight
Light

Translucent
Medium

Translucent

SAKURA 
ZIRCONIA DISK

Sakura ジルコニアディスク 管理医療機器 229AGBZX00044A04

ストローマン・ジャパン株式会社
〒108-0014 東京都港区芝5-36-7 三田ベルジュビル 6階

詳細はこちら



CONTACTUS

026-246-2711

HAP
HAP Hydroxyapatite

HAP HAP

kubo-ryotaro@asuzac.co.jp







+86 0755-86545786
Block B2, 501, 601, Enterprise Accelerator, Kaifa District, 
Guangzhou City, Guangdong, China

+1 949-418-9418
17931 Sky Park Circle, Suite E, Irvine, CA, 92614, USA
















