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32~17.6MPa TV, SC #E & Lbifit L T PR BEFB L UVSCHPR BECHEICEVMEZ R LT,
—7J7, VITA Enamic (Zx9 2550 31X 15.9~18.5 MPa CTH Y, SC BECHIBLHZHE LT
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A=) Dys (513 mN-m!) EHAG L TE < R DHm AR L, SCHEE T
RUEERE & Lol U CREICEVMELZ R LTz, —J, VITA Enamic @ ys (% 55.1~69.1 mN-m’!
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TERMDHEH SN TV DE LY Py 7y Ml LY & ol U ORERIIC A B LT
% 2, —J, ZTOWREEMOWEEIZBNTE, 78y 7 FORKIGE ) ~— & DILFH
PSR CE RN LD D, LUt AL b & OEEEME AT 5 T2 DI TR
HEEBITHERE Y  T— L DILFIEEE L AL LT, YU RT I X MU & iz
Ty 7Y THIOBAHPTONTWD B, LaL, CAD/CAM 71w ZIZHWHT
W57 7—IZEA LTI, R, KR, TRRSD WG A ER EQRIIC K > TR S
&L blZ, CADICAM 71y 7 YAERIZHIT D7 4 7 — OB NIREIEZ < O T D8 %
ZFHEEZLND, I T, BIE>TELCADICAM 70y 7 D~ ) w7 ALY
EOHEERHME LT, ATFNVAZ 7Y L—K (MMA) 288 LTIzEEEN T 74 ~—2
WHILTWS W, —J5, CAD/CAM 7 1 7 ORFELZ MMA & AV 2356, o8
PIZT T oy 7Y TR EAT S 1256 IT R R D AN EZ 2 6D b DD, DRt
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Z R, 71y HC B LD SC HEOHAFRS TE T A~— T 32MPa THY, PR
#ERS JUYSCHPR & bl LT EITRU Ml 7R L72DIZ%] L, VITA Enamic Tl 18.5 MPa
ERbEUMEZ R LT, ZOREIE, SCRECIIT 244 FUREIZN O b IFREI /R & L
TROBI, BEIA— b TldT7ry 7 Lyt A0 N EOBESRmIZE v v 7N
BIELSNTZDITKI L, VITA Enamic Tl BAFREEGIRIEDMBIE Sz, %72, CAD/ICAM 7
7y 7 50 K77 2 MUBEE O SEM #1530 61%, 7 A~— M TIE SiC ~_—/3—
[Z R DN K> THEUTYRIA A7 v v 7 RIENFRE T 5803550 L7 DIZx L,
VITA Enamic TIX7 « 7 =232 L7l 2Bl shic, 89 A~—NME, v 7
YA—=T 4 TEROM EICE ST N v 7 AVLDUHITT ) T 4 TS,

ZOIRE T + 7—EHRE 71 wt% & L7- CAD/ICAM 7u v 7 Thb W, —J, VITA
Enamic (MEEFEITHERL L - ZALUERRAEMIZ L V0t ) ~—2RESED 2 & THE
ft L7z CADICAM 71 v 7 Th bV, 74 T7—GHAEIT O wit% & INTWD 9, Zhb,
CAD/CAM 71t v 7 OHEEDH DT T 4 7 —BHEDED, H o F7 T A MLUEHEIZE
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Table 1 List of materials used in this study and their main composition

Resin cement (Lot No.) Composition Manufacturer
PasteA: UDMA, fluoroaluminosilicate glass, glass powder,
reaction initiator
Block HC Cem
(011601) PasteB: UDMA, HEMA, carboxylic acid-based monomer, | Shofu
phosphonic acid-based monomer,
zirconium silicate, reaction initiator
Super-Bond C&B
Super-Bond L-Type Clear
(RG1) Poly (MMA)
Super-Bond Quick Monomer Sun Medical
(MV2) MMA, 4-META
Super-Bond Catalyst V
(MT21F) TBB, TBB-O, hydrocarbon
CAD/CAM resin block "
(Lot No.) Composition (filler contents) Manufacture
Cerasmart Organic part: UDMA, Bis-MEPP, DMA GC
(1702211) Inorganic part: Silica, barium glass, SiO> (71wt%)
VITA Enamic Organlc.part: UDMA, TEG].)M/'\ VITA
Inorganic part: Glass ceramic (SiO,, Al,0O3, Na,0, K,O, .
(65360) . Zahnfabrik
B,03, Zr0O,, Ca0,) sintered network (86wt%)
Silane coupling agent e
(Lot No.) Composition Manufacturer
Porcelain Primer Anhydrous ethanol, silane coupling agent, Shofu
(071528) anhydrous maleic acid, others
PZ Primer A: MMA, MDP, other Sun Medical
(A: RGI1, B: RF1) B: MMA, silane coupling agent
Primer o
(Lot No.) Composition Manufacture
HC Primer T
(031603)) UDMA, MMA, aceton, polymerization initiator, others Shofu
Super-Bond activated liquid Quick Monomer mixed with Catalyst V Sun Medical

UDMA: urethane dimethacrylate, HEMA: 2-hydroxyethyl methacrylate, MMA: methyl methacrylate,
4-META: 4-methacryloxyethyl trimellitate anhydride, TBB: tri-n-butyl borane,

Bis-MEPP: 2,2-bis(4-methacryloxypolyethoxyphenyl)propane, DMA: dimethacrylate,
TEGDMA: triethyleneglycol dimethacrylate, MDP: 10-methacryloyloxydecyldihydrogen phosphate.
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Table 2 Influence of surface treatment of CAD/CAM resin block on bond strength of Block HC Cem

Group Cerasmart VITA Enamic p-value
SC 3.2(2.1)2[10/0/0] 18.5 (1.6)#[10/0/0] <0.001
PR 14.8 (2.5) [0/0/10] 16.5 (2.1)2 [0/0/10] 0.347

SC+PR 17.6 (1.5) ¢ [0/0/10] 15.9 (1.2)°[0/0/10] 0.347

Unit: MPa, n = 10, values in parenthesis indicate standard deviations.
SC: silane coupling agent application, PR: primer application.

Within CAD/CAM resin block, means with the same lower-case letter are not significantly different (p > 0.05).
p-value indicates the comparison between different CAD/CAM resin composite.

[Fracture mode]: [interface failure/ cohesive failure in resin cement/ cohesive failure in CAD/CAM resin block]

Table 3 Influence of surface treatment of CAD/CAM resin block on bond strength of Super-Bond C&B

Group Cerasmart VITA Enamic p-value
SC 11.6 (0.9)2 [6/0/4] 11.3 (1.0)2 [6/0/4] 0.996
PR 14.1 (1.3) " [8/0/2] 14.8 (2.0)® [8/0/2] 0.854

SC+PR 15.6 (1.5)° [4/0/6] 16.0 (1.1)° [4/0/6] 0.985

Unit: MPa, n = 10, values in parenthesis indicate standard deviations.
SC: silane coupling agent application, PR: primer application.

Within CAD/CAM resin block, means with the same lower-case letter are not significantly different (p > 0.05).
p-value indicates the comparison between different CAD/CAM resin composite.

[Fracture mode]: [interface failure/ cohesive failure in resin cement/ cohesive failure in CAD/CAM resin block]
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Z
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o m Polarity force
o
‘f) m Dispersion force
g 20
w2
0 L L | L
Untreated SC PR SC+PR
Hydrogen bonding (ys") 5.4(0.8)® 14.6 (1.4)° 9.1(0.9)° 9.0(0.7)¢
Polarity force (ys” ) 3.1(0.8)? 7.0 (1.3)° 6.7 (1.3)" 33(1.3)?
Dispersion force (ys?) 42.8(0.2)2 41.9 (0.4)° 41.0 (0.5) ¢ 41.4 (0.6) b
Total surface energy (ys) 51.3(1.1)2 63.5(1.4)° 56.8(1.2)¢ 53.7(1.6)*

VITA Enamic/Block HC Cem
80
£
% 60
? m Hydrogen bonding
§ 40 M Polarity force
% m Dispersion force
S 20
5
0
Untreated SC PR SC+PR
Hydrogen bonding (ys" ) 124 (2.4)° 19.8 (1.8)° 9.7 (1.3) 83 (L.l
Polarity force (ys®) 3.5(1.7)° 7.7(1.2)° 44(14)® 8.6(1.5)°
Dispersion force (ys?) 42.5(0.4)2 41.6(0.2)° 41.0 (0.3)° 38.4(0.3)¢
Total surface energy (ys) 58.4(3.0) 69.1(1.2)° 55.1(1.3)2 55.3(1.9)?

n = 10, values in parenthesis indicate standard deviations.
Within surface free energy components, means with the same lower-case letter are not significantly different (p > 0.05).

Fig. 1 The total SFE, and their components of CAD/CAM resin blocks in different surface treatments (Block HC Cem group)
(SC: silane coupling agent application, PR: primer application).
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’ Untreated SC PR SC+PR
Hydrogen bonding (ys" ) 5.4(0.8)® 9.2(0.9)° 26.3(1.9)¢ 26.1(2.0)¢
Polarity force (ys’ ) 3.1(0.8)° 5.5(2.6)° 35(1.4)° 6.1(22)°
Dispersion force (ys®) 42.8(0.2)® 38.9(1.8)° 39.0(1.2)° 38.4(1.4)°
Total surface energy (ys) S51.3(1.1)* 53.6(1.4)*° 68.8 (1.1)° 70.6 (1.5)°

VITA Enamic/Super-Bond C&B

80
g
% 60
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%" ® Hydogen bonding
5 40 .
e H Polarity force
o
'*:')‘ m Dispersion force
g 20
w2
0
Untreated SC PR SC+PR
Hydrogen bonding (ys" ) 124 (2.4)° 7.9 (1.0)® 26.2(2.1)¢ 26.5(2.1)¢
Polarity force (ys* ) 35(1.7)° 9.52.1)° 6.4 (3.6) ™ 6.2 (3.7)®
Dispersion force (ys®) 42.5(0.4)° 36.8 (0.8)° 37.0(1.7)" 37.2(2.4)°
Total surface energy (ys) 58.4(3.0)? 542 (2.1)° 69.6 (1.9) ¢ 69.9 (1.8) ¢

n = 10, values in parenthesis indicate standard deviations.
Within surface free energy components, means with the same lower-case letter are not significantly different (»p > 0.05).

Fig. 2 The total SFE, and their components of CAD/CAM resin blocks in different surface treatments (Super-Bond C&B group)
(SC: silane coupling agent application, PR: primer application).
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Cerasmart VITA Enamic
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Fig. 3 SEM observation of Block HC Cem-CAD/CAM resin block interface
(SC: silane coupling agent application, PR: primer application). Arrows indicate
gaps between cement and CAD/CAM composite block.
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Cerasmart VITA Enamic
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SC+PR

—_————
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Fig. 4 SEM observation of Super-Bond C&B-CAD/CAM resin block interface
(SC: silane coupling agent application, PR: primer application). Arrows indicate
gaps between cement and CAD/CAM composite block.
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Ground with SiC paper Sandblasted surface

Block HC Cem

Super-Bond C&B

Fig. 5 Representative SEM images of each treated surfaces (Cerasmart)
(SC: silane coupling agent application, PR: primer application).
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Ground with SiC paper Sandblasted surface

Block HC Cem

/
£ ——
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Fig. 6 Representative SEM images of each treated surfaces (VITA Enamic)
(SC: silane coupling agent application, PR: primer application).
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