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Abstract 

 

ABSTRACT 

 

Introduction: This study aimed to evaluate and compare the effect of 

plasma treatment versus conventional treatment on the micro shear bond 

strength (µSBS), surface roughness, and wettability of three different 

CAD/CAM materials.  

Materials and methods: Sixty cylindrical specimens (5mm 

diameter×3mm height) were prepared from three different CAD/CAM 

materials: Group A: Zirconia, Group B: Lithium disilicate, and Group C: 

Resin nano-ceramic. Each group was subdivided into two subgroups 

according to surface treatment used: Subgroup I: Conventional treatment, 

zirconia was sandblasted with Al2O3, while lithium disilicate and resin 

nano-ceramic were etched with hydrofluoric acid. Subgroup II: Plasma 

treatment, the surface of each material was treated with a plasma device 

(PiezoBrush® PZ3 Handheld Device, Relyon Plasma, Regensburg, 

Germany). Then for all subgroups G-Multi PRIMER was applied, then self-

adhesive cement (G-CEM ONE) was applied using a split mold (1mm 

diameter × 3mm height), and µSBS was tested in a universal testing 

machine. The surface roughness was measured using a profilometer. Nine 

additional specimens of each material for wettability test using an optical 

tensiometer. The data were analyzed using ANOVA and Bonferroni test at 

a level of significance of 0.05.  

Results: The highest mean of µSBS was recorded by AII (27.3 MPa), 

while the lowest was recorded by AI (17.9 MPa). One-way ANOVA test 

revealed a significant difference among groups. Bonferroni test showed 

each two subgroups significant difference except subgroups AI, CI and BII, 

CII, where there was a non-significant difference. For all CAD/CAM 

materials, conventional treatment increased the surface roughness 
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compared to plasma treatment, while the contact angle decreased after 

plasma treatment.  

Conclusion: Plasma treatment increased the µSBS of resin cement to 

zirconia significantly while not significantly affecting the µSBS of resin 

nano-ceramic. Conventional treatment of lithium disilicate provided 

significantly higher µSBS than plasma treatment. Plasma treatment did not 

alter the surface roughness and increase the wettability of all tested 

materials. 



 

 

 الخلاصت

 

 باٌّؼاٍِتِماسٔٗ اٌبلاصِا ب اٌغطح١ت اٌّؼاٍِت ت إٌٝ حم١١ُ ِٚماسٔت حأر١ش٘ذفج ٘زٖ اٌذساعاٌّمذِٗ : 

( ، ٚخشٛٔت اٌغطح ، ٚلاب١ٍت اٌبًٍ ٌزلاد ِٛاد µSBS) ٌذل١كا ٟاٌمص ػٍٝ لٛة سابظ تاٌخم١ٍذ٠

 .CAD/CAMِخخٍفت ِٓ 

ُِ( ِٓ رلاد ِٛاد  3اسحفاع × ُِ  5حُ ححض١ش عخ١ٓ ػ١ٕت أعطٛا١ٔت )لطش اٌّٛاد ٚاٌطشق : 

CAD/CAM  ِخخٍفت: اٌّضّٛػتA صسو١ٔٛا ، اٌّضّٛػت :B ، َٛرٕائٟ ع١ٍ١ىاث ا١ٌٍز١ :

ٔأٛ ع١شا١ِه. حُ حمغ١ُ وً ِضّٛػت إٌٝ ِضّٛػخ١ٓ فشػ١خ١ٓ ٚفماً ٌٍّؼاٌضت  : اٌشاحٕشCٚاٌّضّٛػت 

اٌغطح١ت اٌّغخخذِت: اٌّضّٛػت اٌفشػ١ت الأٌٚٝ: اٌّؼاٌضت اٌخم١ٍذ٠ت ، حُ سػ اٌضسو١ٔٛا باٌشًِ 

، ب١ّٕا حُ حفش رأٟ ع١ٍ١ىاث ا١ٌٍز١َٛ ٚاٌشاحٕش إٌأٛٞ بحّض ا١ٌٙذسٚفٍٛس٠ه.  Al2O3باعخخذاَ 

حّج ِؼاٌضت عطح وً ِادة بضٙاص بلاصِا  اباٌبلاصِاٌفشػ١ت اٌزا١ٔت: اٌّؼاٌضت اٌّضّٛػت 

(PiezoBrush® PZ3 Handheld Device ،Relyon Plasma ،Regensburg ،

Germany حُ حطب١ك .)G-Multi PRIMER ( رُ حُ اعخخذاَ الأعّٕج راح١ت اٌٍصك ،G-CEM 

ONE ٖٚحُ اخخباس  3اسحفاع × ُِ  1( باعخخذاَ لاٌب ِٕمغُ )لطش ، )ُِµSBS  فٟ آٌت اخخباس

ػا١ٌّت. حُ ل١اط خشٛٔت اٌغطح باعخخذاَ ِم١اط بشٚف١ٍِٛخش. حغغ ػ١ٕاث إضاف١ت ِٓ وً ِادة 

 لاخخباس لاب١ٍت اٌبًٍ باعخخذاَ ِم١اط شذ بصشٞ.

. 0.05 دلاٌٗػٕذ ِغخٜٛ  ANOVA  ٚBonferroni: حُ حح١ًٍ اٌب١أاث باعخخذاَ اخخباس إٌخ١ضٗ

١ِضا  AI(17.9، ب١ّٕا عضً الأدٔٝ )١ِضا باعىاي µSBS (27.3ٌـأػٍٝ ِخٛعظ  AIIعضً 

أحادٞ الاحضاٖ ػٓ اخخلاف وب١ش ب١ٓ اٌّضّٛػاث. أظٙش اخخباس  ANOVAباعىاي(. وشف اخخباس 

Bonferroni  وً ِضّٛػخ١ٓ فشػ١خ١ٓ فشلاً وب١شًا باعخزٕاء اٌّضّٛػاث اٌفشػ١تAI , CI  ٚBII , 

CII ح١ذ واْ ٕ٘ان فشق غ١ش ُِٙ. بإٌغبت ٌض١ّغ ِٛاد ،CAD/CAM  صادث اٌّؼاٌضت اٌخم١ٍذ٠ت ،

 ِٓ خشٛٔت اٌغطح ِماسٔت بّؼاٌضت اٌبلاصِا ، ب١ّٕا أخفضج صا٠ٚت اٌخلاِظ بؼذ ِؼاٌضت اٌبلاصِا.

ظ ٕش إٌٝ اٌضسو١ٔٛا بشىً ٍِحِٛٓ إعّٕج اٌشاح µSBSأدث ِؼاٌضت اٌبلاصِا إٌٝ ص٠ادة الاعخٕخاس :

ِٓ اٌشاحٕش إٌأٛٞ ع١شا١ِه. لذِج اٌّؼاٌضت اٌخم١ٍذ٠ت ٌزٕائٟ ع١ٍ١ىاث  µSBSػٍٝ ٠ظٙش ب١ّٕا ٌُ 

 ِٓ اٌّؼاٌضت باٌبلاصِا. µSBSا١ٌٍز١َٛ أػٍٝ بىز١ش ِٓ 
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