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Purpose: The aim of this study was to evaluate the effects of four surface treat-
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Jung-Bo Huh Superbond C&B, and Variolink N) were applied to the surface-treated zirconia
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Jae-Won Choi specimens. All specimens were subjected to SBS testing using a universal testing
https://orcid.org/0000-0001-6786-9251 machine. The surface of the representative specimens of each group was ob-

served by scanning electron microscope (SEM). SBS data were analyzed with one-
way ANOVA, two-way ANOVA test and post-hoc Tukey HSD Test (a=.05). Results:
In the surface treatment method, APA125, APA50, ZA, and Control showed high
shear bond strength in order, but there was no significant difference between
APA125 and APA50 (P>.05). Also, ZA showed significantly higher shear bond
strength than Control (P<.05). In the resin cement type, Panavia F 2.0, Superbond
C&B, and Variolink N showed significantly higher shear bond strength in order
(P<.05). In SEM images, the zirconia surfaces of the APA50 and APA125 showed
quite rough and irregular shapes, and the zirconia surface of the ZA was observed
small irregular porosity and rough surfaces. Conclusion: APA and ZrO, slurry
were enhanced the surface roughness of zirconia, and Panavia F 2.0 containing
) MDP showed the highest shear bond strength with zirconia. (J Korean Acad Prost-
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1. M=

2 Aol A8 A 5= Table 10 A5 T A2
FuYo} E&2 Y-TZP9! Luxen Enamel (Dentalmax,
Cheonan, Korea)& A&t 4L, S ZIAIMIE 2= Panavia
F 2.0 (Kuraray Medical, Okayama, Japan), Superbond
C&B (Sun Medical, Moriama, Japan), Variolink N (Ivo-
clar Vivadent, Schaan, Liechtenstein)& AM&31.oH, %]
23Yol ZHAZE 93) 50 um Al,0, (Renfert GmbH,
Hilzingen, Germany), 125 um AL,O; (Renfert GmbH,
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Table 1. Materials used in this study
Material Trade name

Zirconia block Luxen Enamel

Resin cement Panavia F 2.0 Paste A
Paste B
initiator
Resin cement Superbon C&B  Liquid MMA, 4-META

Powder PMMA
Catalyst TBB

Zr0,, Hfo,, Y,0,, other oxides

Methacrylate, MDP, Quartz-glass, Microfiller, Photoinitiator
Methacrylate, Barium glass, Sodium fluoride, Chemical

Cstx| ot MstS| x| 593 25, 2021 48

Composition Manufacturer

Dentalmax,
Cheonan, Korea

Kuraray Medical,
Okayama, Japan

Sun Medical,
Moriyama, Japan

Resin cement Variolink N Base Bis-GMA, urethane dimethacrylate, Ivoclar Vivadent,
Catalyst triethylene glycol dimethacrylate, Schaan, Liechtenstein
Barium glass, spheroidmixed oxide,
Dimethacrylates, Ytterbiumtrifluoride
Ba-Al-fluorosilicate glass, Initiators, stabilizers, pigments
ZrO, slurry ZirADD Zirconia powder, Carbon powder, Distilled water, PNUADD,
Dispersive agent, Binder Busan, Korea
ALO; particle Cobra 50 um Al,O, Renfert GmbH,
125um Hilzingen, Germany
Zirconia primer  Z-Prime Plus MDP, HEMA, BPDM, ethanol Bisco, Schaumburg, IL, USA

MDP: 10-Methacryloyloxydecyl dihydrogen phosphate; MMA: methyl methacrylate; 4-META: 4-methacryloyloxyethyltrimellitate anhydride; PMMA: poly-
methyl methacrylate; TBB: Tri-n-butylborane; HEMA: hydroxyethyl methacrylate; BPDM: biphenyl dimethacrylate.

Hilzingen, Germany), ZrO, slurry (ZirADD, PNUADD, Bu-
san, Korea)S AH&31%ich A 2F o} Zato]H+= Z-Prime

Plus (Bisco, Schaumburg, IL, USA)E AH-8-5}3]tt.

2. X|2FL|0} Al H|Zt

Al F91 2|23 1ot £Z(Luxen Enamel, Dentalmax,
Cheonan, Korea) 27 10.0 mm, =°] 10.0 mm¢! ¥7]
SEHEE 7HEste] 424 stglen, F 120712] A|2F o} Al
He Aotk AlH2 ZF F+3 10714, ControlS E36}

o] Z 12719 Ao 7 B55kqich

3. X|2ZL|ot EHX 2|

Z 120712] A|2F Yo} AJH-E 7|A1H BHA g w2} 4
Mo Fo 2 Uil o 2ol skt Controlat:
ofE 22| & 34A] &2 F, APAS0T: Airborne-particle
abrasion with 50 um Al,O5, APA125+": Airborne-parti-
cle abrasion with 125 um Al,O;, ZAw: ZrO, slurry -8
S o= A5kt APASOT I} APAI25w2 A4H A 23
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4719] Aol A 23 o} mafo|m 5 A 2AFe] A AITh
2 T x5k3 7} 374A] F579] YA E (Panavia F 2.0,
Superbond C&B, Variolink N)& #-83}9ict. | WARIE
£ 2|23 o} AJH 9]0 polytetrafluoroethylene (PTFE)
moldE °]-835to] 27 6.0 mm, =°] 3.0 mm<e] 7|5 J4
02 2|3 7t A ZAL] AR HIIAHES STkl 24

AR &R 37°C SR ol Bsioict

H2kE A|2auo} Aol HHARREES 245 9is)

75 Ald7](Model 3345, Instron Co., Ltd., Norwood,
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Fig. 1. Schematic diagram of shear bond strength testing.

MA, USA)E
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o] EA|IA zto]2 2o}k 7] 9J5) UYu x| EAHEA (One-way

ANOVA)E o] &3l EA593, A HH O 2 Tukey HSD
testE AAISHATHa = .05).
a2

1. Mt ZedE

7t o] Mo A =o) Yt BEHAE Table 29}
Fig. 20 et it A A3 eol tiste] Erix] 2]
TR, AIANE F7 £ F 7HA] Z57F 28519l o @
215 77gsto] Table 30f YU *{t}. Table 4= Control<,
APA50, APA125, ZAwo| AT E Zhas 247 |
W3 222 7435193, Table 5% Panavia F 2.0, Super-
bond C&B, Variolink No| AA3t}e Flol| tisto] 212
Hl sl @25 A

Shear-bond strength(MPa)

Control APA50 APA125
mPanaviaF2.0 = Superbond C&B = Variolink N

Fig. 2. Shear bond strength of 12 groups.
Control: non-treatment; APA50: APA with 50 um Al,O;;
APA125: APA with 125 pm Al,Os; ZA: ZrO, slurry.

Table 2. Shear bond strength means in MPa (SD) by surface treatment and resin cement

Shear bond strength
Group Panavia F 2.0 Superbond C&B Variolink N P
Control 12.705 (3.176%4) 13.304 (2.258%") 7.955 (2.794%8) <.001
APA50 29.256 (2.961%%) 31.080 (3.180) 10.902 (2.524%8) <.001
APA125 40.357 (5.962%) 25.233 (4.966) 9.458 (1.833%%) <.001
ZA 23.185(8.372") 23.095 (5.319%) 8.620 (2.09728) <.001
P <.001 .046

Control: non-treatment; APA50: APA with 50 um Al,O;; APA125: APA with 125 pm Al,Os; ZA: ZrO, slurry. Means with different lower-case letters in each
column showed significant differences (P <.05). Means with different upper-case letters in each row showed significant differences (P <.05).
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S Bolff A% 2y}, Euxe] B =5 U (P < .05). BIRAIRE F5Fol meti= Pa-
AANHE Z57o] w2 A5 2rgo] 23t (P < .05). & navia F 2.0, Superbond C&B, Variolink N <=2 -3-2]3}
M) Whol kA= APA125, APASO, ZA, Con- A w2 AGEFZEE Bk (P < 05). 2 HZIARE] w}
trol# £ 08 =2 AU AFHEE B o, APA125+ 3} 2 4717 mHA 2] A9t e g 245 43 Control
APA50 Atololl= BAIH & F2]dk xfol7} QiiTt (P > T, APA50w 18]3 ZAFo|A Panavia F 2.03} Super-
.05). T3 ZATLS ControlZ 2t} 32|51 =2 HMebAsH ) bond C&B7} Variolink Noj| H]3 g-2J5A =& 24T

Table 3. Two-way ANOVA with surface treatment and resin cement

Source Sum of squares DF Mean square F value P value
Surface treatment 3502.264 3 1167.421 65.282 <.001
Resin cement 6647.038 2 3323.519 185.851 <.001
Surface treatment * Resin cement 2196.182 6 366.030 20.468 <.001
Error 1931.327 108 17.883
Corrected Total 60356.217 120

Table 4. Overall discrepancy test for different type of surface treatments

Pairwise comparisons (Dependent variable: Shear bond strength)

Surface treatment Surface treatment  Mean difference . p 95% confidence interval for difference

(1) () (1-J) Lower bound Upper bound
Control APA50 -12.424* 1.092 .000 -15.274 -9.575
APA125 -13.694* 1.092 .000 -16.543 -10.845
ZA -6.979* 1.092 .000 -9.828 -4.129
APA50 Control 12.424* 1.092 .000 9.575 15.274
APA125 -1.270 1.092 651 -4.119 1.579
ZA 5.446* 1.092 .000 2.597 8.295
APA125 Control 13.694* 1.092 .000 10.845 16.543
APA50 1.270 1.092 .651 -1.579 4.119
ZA 6.716* 1.092 .000 3.867 9.565
ZA Control 6.979* 1.092 .000 4,129 9.828
APA50 -5.446* 1.092 .000 -8.295 -2.597
APA125 -6.716* 1.092 .000 -9.565 -3.867

*The mean difference is significant at a P <.05 level.

Table 5. Overall discrepancy test for different type of Resin cements

Pairwise comparisons (Dependent variable: Shear bond strength)

Resin cement Resin cement Mean difference 95% confidence interval for difference
(1) () (1-J) >E P Lower bound Upper bound

Panavia F 2.0 Superbond C&B 3.198* .946 .003 951 5.445
Variolink N 17.142* 946 .000 14.895 19.389
Superbond C&B Panavia F 2.0 -3.198* .946 .003 -5.445 -951
Variolink N 13.944* 946 .000 11.697 16.192
Variolink N Panavia F 2.0 -17.142* 946 .000 -19.389 -14.895
Superbond C&B -13.944* 946 .000 -16.192 -11.697

*The mean difference is significant at a P <.05 level.
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Fig. 3. Scanning electron microscopic images
of various surface-treated zirconia using
Panavia F 2.0 (magnification X40, X 1,000,

X 2,000). (A, E, I): Control, (B, F, J): APAS50,

(C, G, K): APA125, (D, H, L): ZA. Control: non-
treatment; APA50: APA with 50 um Al,Os;
APA125: APA with 125 um Al,Os; ZA: ZrO,
slurry.
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Fig. 4. Scanning electron microscopic images
of various surface-treated zirconia using
Superbond C&B (magnification X 40, X 1,000,
X 2,000). (A, E, I): Control, (B, F, J): APAS50,

(C, G, K): APA125, (D, H, L): ZA. Control: non-
treatment; APA50: APA with 50 um Al,Os;
APA125: APA with 125 um Al,Os; ZA: ZrO,
slurry.

Fig. 5. Scanning electron microscopic images
of various surface-treated zirconia using
variolink N (magnification x40, X 1,000,

X 2,000). (A, E, I): Control, (B, F, J): APAS0,

(C, G, K): APA125, (D, H, L): ZA. Control: non-
treatment; APA50: APA with 50 um Al,Oj;
APA125: APA with 125 pm Al,Os; ZA: ZrO,
slurry.

https://doi.org/10.4047/jkap.2021.59.2.153
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