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Table 1 Materials used in this study

Type of
Material adhesive Main components Manufacturer
(Code)
Universal | Bis-GMA, HEMA, MDP, MCAP, Ivoclar
Adhese Adhesive Decanediol dimethacrylate, Dimethacrylate, Vivadent,
Universal (AU) Ethanol, Water, Initiators, Stabilizers, Schaan,
Silicon dioxide Lichtenstein
Al-Bond | Vversal | pic GMA. HEMA, MDP, Ethanol, Water, | (bis¢0 Inc.
Universal Adhesive Initiator, Silanated colloidal silica Schaumburg,
(AB) ’ IL, USA
G-Premio E?iilveesri?el MDP, 4-MET, MEPS, Methacrylate GC Corp.,
Bond (GP) monomer, Acetone, Water, Initiator, Silica Tokyo, Japan
Scotchbond | Universal | Bis-GMA, HEMA, MDP, Vitrebond 3M ESPE, St.
Universal | Adhesive | copolymer, Polyethylene glycol, Water, Paul, MN,
Adhesive (SU) Initiators, Silica USA
Pre- Ultradent
0 L
Ultra-Etch ctching 35% phosphorlc agd, Glycol, Cobalt Products Inc.,
aluminate blue spinel South Jordan,
agent UT. USA
Z 100. Resin Bis-GMA, TEGDMA, Silane-treated
Restorative composite | ceramic E;enzotriazol ’1 methylphenol 3M ESPE
(Shade: A2) p ’ yi methy’p

Bis-GMA: bisphenol A glycidyl methacrylate; HEMA: 2-hydroxyethyl methacrylate;

MDP: 10-methacryloyloxydecyl dihydrogen phosphate; MCAP: methacrylated carboxylic
acid polymer; 4-MET: 4-methacryloyloxyethyl trimellitate; MEPS: methacryloyloxyalkyl
thiophosphate; TEGDMA: triethyleneglycol dimethacrylate.




Table 2: Initial shear bond strengths (MPa) and standard deviations (in
parentheses) of universal adhesives

Pre- Oxygen
etching | inhibition 0 i e e
.+ Presence | 40.6 (3.9)** 39.8 (444 | 424 (5.5 | 443 (4.8**
wit]
Absence | 34.8 (4.4 33.1 3.9 | 341 3.1 |36.6(4.2)
Presence | 25.4 (3.5** 24.3 3.8 | 26.1 2.4y | 27.2(2.3**
without
Absence | 20.3 (3.7)** 19.7 3.3 [ 204 3.1)"* |22.0 (3.0

Same small letter within individual column indicates no significant difference
(p>0.05). Same capital letter within individual rows indicates no significant
difference (p>0.05).




Table 3: Shear fatigue strengths (MPa) and standard deviations (in
parentheses) of universal adhesives

Pre- Oxygen
etching | inhibition 0 i e e
" Presence | 20.3 (2.3)** | 18.9 (3.3)** | 21.1 (2.1)** | 22.2(2.6)**
wit
Absence | 17.1 2.5 | 15529 | 16.0 2.1)** | 18.1 (2.2
Presence | 12.6 (1.6)** | 11.92.1)** | 13.8 2.4)** | 13.8 2.7)*
without
Absence | 9.8 (0.8)"* 9.1 (2.0** | 10.3 (1.0)** | 11.0 (1.0)*

Same small letter within individual column indicates no significant difference
(p>0.05). Same capital letter within individual rows indicates no significant
difference (p>0.05).




Table 4: Failure mode analysis of debonded specimens after initial shear bond strength
and shear fatigue strength tests

Pre-etching gl)li?i’l%ietlilon AU AB GP SU

mital | | Presence | [93/0/70] | [86/0/14/0] [ [86/0/777) | [67/0/13120]
;1;? Absence | [100/0/0/0] | [100/0/0/0] | [100/0/0/0] | [86/7/7/0]

strength | oo | Presence | [100/0/0/0] [ [100/0/0/0] | [100/0/00] | [100/0/0/0]
test Absence | [100/0/0/0] | [100/0/0/0] | [100/0/0/0] | [100/0/0/0]
Shear |y | Presence | [90/0/10/0] [ [100/0/00] | [80/0/10/10] | [60/10:20/10)
fatigue Absence | [90/0/10/0] | [100/0/0/0] | [85/0/5/10] | [80/0/15/5]
strength | Presence | [100/0/0/0] | [100/0/0/0] | [90/0/10/0] | [100/0/0/0]
test without = ence | [100/0/0/0] | [100/0/0/0] | [100/0/0/0] | [100/0/0/0]

Percentage of failure mode [adhesive failure/cohesive failure in resin/cohesive failure in
enamel/mixed failure]. There was no significant differences in failure mode with presence or
absence of oxygen inhibition layer, type of adhesive, or pre-etching status.




Table 5: Water contact angles " ) and standard deviations (in parentheses) of the
universal adhesives under all experimental conditions

Pre-

Oxygen

etching inhibition 0 i e e
th Presence 492 3.1*8 | 533 (4.4 | 46.4 (3.9 | 51.1(3.8)*8
W Absence 55.1 2.1)* | 59.1 (4.3)> | 54.3 (2.6)>* | 58.5(2.4)>®
. Presence 49.1 3.5 | 53.3(4.1)*® | 47.93.0 | 51.4(3.2*
without bAB bB bA bB
Absence 55.8 (3.0)>* 59.5@&. 1) | 53.7(2.2)" | 57.9(2.5)>

Values in parentheses are standard deviations. Same small letter in same column indicates
no significant difference (p>0.05). Same capital letter within individual rows indicates no
significant difference (p>0.05).




Presence group/ : Absence group/
with pre-etching with pre-etching

Presence group/ ; Absence group/
without pre-etching ‘ without pre-etching

Fig. 1: Representative SEM images of debonded specimens after shear fatigue strength tests.
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with pre-etching with pre-etching
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Fig. 2: Representative field-emission SEM images of the resin-dentin interface (A: adhesive layer; E:

enamel; R: resin composite).



