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Table 1 Materials used in this study

Adhesive ;

Code (Lot No.) Main components Manufacturer
All-Bond Bisco

AB  Universal MDP, bis-GMA, HEMA, ethanol, water, initiators Schaumbura. 1L USA
(1300008503) g 1L

GP S;Fr’]:jemlo MDP, 4-MET, MEPS, BHT, acetone, dimethacrylate resins, GC
(1501221) initiators, water Tokyo, Japan
chtchbond MDP, HEMA, dimethacrylate resins, Vitrebond copolymer, 3M ESPE

SU  Universal . I .

filler, ethanol, water, initiators, silane St. Paul, MN, USA

(41256)
Clearfil L o .

MB  Meaa Bond Primer: MDP, HEMA, water, initiators Kuraray Noritake Dental
(01?613) Bond: MDP, HEMA, bis-GMA, initiators, microfiller Tokyo, Japan

Resin composite

bis-GMA, TEGDMA, silanated barium glass filler, silanated
Clearfil AP-X silica filler, silanated colloidal silica, catalysts, accelerators,
(CC0043) CQ, pigments, others

Filler load: 84.5 weight %

Kuraray Noritake Dental

MDP: 10-methacryloyloxydecyl dihydrogen phosphate, HEMA: 2-hydroxyethyl methacrylate, 4-MET: 4-methacryloxyethyl
trimellitate, MEPS: methacryloyloxyalkyl tiophosphate methylmethacrylate, BHT: butylated hydroxytoluene, bis-GMA: 2-2-
bis[4-(2-hydroxy-3-methacryloyloxypropoxy)phenyl] propane, TEGDMA: triethyleneglycol dimethacrylate, CQ: dlI-
camphorquinone

Table 2 Application protocol for tested adhesive

Adhesive  Adhesive application protocol

Adhesive was applied to dentin surfaces with rubbing action for 10-15 s per coat without light curing
AB between coats. A gentle stream of air was then applied over the liquid for at least 10 s. Light irradiation was
applied for 10 s.

Adhesive was applied to air-dried dentin surfaces for 10 s. A strong stream of air was then applied over the
GP liquid adhesive for 5 s or until the adhesive no longer moved and the solvent had completely evaporated.
Light irradiation was then applied for 10 s.

suU Adhesive was applied to air-dried dentin surfaces with a rubbing action for 20 s, and then medium air
pressure was applied to surfaces for 5 s. Light irradiation was then applied for 10 s.
Primer was applied to air-dried dentin surfaces for 20 s followed by medium air pressure to surfaces for 5 s.
MB Adhesive was then applied to primed surfaces and was air thinned for 5 s. Light irradiation was applied for
10s.




Table 3 Influence of thermal cycling on SBS in MPa (SD)

Baseline 3,000 TC 10,000 TC 20,000 TC 30,000 TC
AB 339 (3.9)A 355 (1.8)hA 37.8 (1.8)PA8 40.1 (3.6)bB 39.4 (2.5)28
GP  32.1(29)A 32.9(4.3)cA 33.4 (4.4)A 35.1 (3.6)A 31.8 (2.9)A
SU  385(6.7)A  38.0 (3.7)A 39.3 (2.8)bA 37.9 (2.0)A  36.6 (2.0)A
MB 514 (1.8 527 (2.2pA 49.5 (1.8)A 49.0 (2.4)A 42.7 (2.3)%8

Same small case letters in vertical columns indicate no significant differences; p > 0.05.
Same capital letters in horizontal rows indicate no significant differences; p > 0.05.

Table 4 Influence of long-term water storage on SBS in MPa (SD)

Baseline 3-m WS 6-m WS 1-y WS 2-y WS
AB 33.9 (3.9)¢BC  39.8 (3.3)PA 37.5 (2.7)bcAB 37.3 (1.7)pA8 34.8 (1.5)"8
GP 32.1(2.9)c 41.7 (2.8)"A 41.4 (3.4)%A 36.1 (3.6)bcB 30.2 (4.3)C
SU 38.5 (6.7)PA 37.9 (3.5)vA 34.5 (6.1)A8 32.4 (2.7)B 28.3 (2.9)¢
MB  51.4(1.8)*® 55.2 (1.9)* 55.1 (3.7)* 54.6 (1.9)> 48.8 (2.2)28

Same small case letters in vertical columns indicate no significant differences; p > 0.05.
Same capital letters in horizontal rows indicate no significant differences; p > 0.05.



Table 5 Failure mode analysis of de-bonded specimens for thermal cycling test

Adhesive  Thermal cycles

Baseline 3,000 TC 10,000 TC 20,000 TC 30,000 TC
AB [100/0/0/0] [100/0/0/0] [100/0/0/0] [100/0/0/0] [100/0/0/0]
GP [80/0/10/10] [90/0/10/0] [100/0/0/0] [100/0/0/0] [100/0/0/0]
su [80/0/0/20] [90/0/10/0] [90/0/10/0] [100/0/0/0] [100/0/0/0]
MB [80/0/0/20] [80/0/10/10] [100/0/0/0] [100/0/0/0] [100/0/0/0]

Failure mode : [adhesive failure/cohesive failure in resin composite/cohesive failure in dentin/mixed failure]

Table 6 Failure mode analysis of de-bonded specimens for long-term water storage

Adhesive  Water storage

Baseline 3-m WS 6-m WS 1-y WS 2-y WS
AB [100/0/0/0] [100/0/0/0] [100/0/0/0] [100/0/0/0] [100/0/0/0]
GP [80/0/10/10] [90/0/10/0] [100/0/0/0] [100/0/0/0] [100/0/0/0]
SuU [80/0/0/20] [90/0/10/0] [90/0/10/0] [100/0/0/0] [100/0/0/0]
MB [80/0/0/20] [100/0/0/0] [90/0/10/0] [100/0/0/0] [100/0/0/0]

Failure mode : [adhesive failure/cohesive failure in resin composite/cohesive failure in dentin/mixed failure]
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Fig. 1 Representative SEM micrographs of resin—dentin interfaces of the restored materials
(A) AB at magnifications of (A-1) 2,500 < and (A-2) 20,000 %
(B) GP at magnifications of (B-1) 2,500 X and (B-2) 20,000 %
(C) SU at magnifications of (C-1) 2,500 x and (C-2) 20,000 %
(D) MB at magnifications of (D-1) 1,000 X and (D-2) 20,000 X
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