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Adhesive Main components Manufacturer

Clearfil
tri-S Bond

G-Bond
Plus

MDP, bis-GMA, HEMA, ethanol,
water, initiator, colloidal silica

4-MET, phosphoric ester monomer, UDMA, 
TEGDMA, acetone, water, initiator,
colloidal silica

Kuraray
Noritake

Detal Inc..

Kuraray 
Noritake

Dental Inc.

GC Corp. 

Table 1  Self etch adhesives used in this study

Lot No.

00140A

Primer
(250019)
Bond
(2R0035)

0910051

MDP: 10-methacryloyloxydecyl di-hydrogen phosphate,

Bis-GMA: 2,2-bis[4-(2-hydroxyl-3-methacryloyloxypropoxy)phenyl]propane, 

HEMA: 2-hydroxyethyl methacrylate, 4-MET: 4-methacryloyloxyethyl trimellitate,

UDMA: urethane dimethacrylate, TEGDMA: triethyleneglycol dimethacrylate.

Clearfil
Mega Bond

MDP, HEMA, water, ethanol, initiator,
accelerators, dyes
MDP, HEMA, bis-GMA, colloidal silica,
initiator, accelerators

Unifil Bond

Primer
(130641)
Bond
(130631)

4-MET, HEMA, water, ethanol, initiator

HEMA, UDMA, TEGDMA, filler, initiator GC Corp. 



γL
LW

Table 2  Surface free energy and their components values of test liquids

1-Bromonaphthalene

Ethylene glycol

Distilled water

Liquid Lot No. γL
AB γL γLManufacturer

ALH4513

KWF0703

43.5 0.0 0.0 0.0

29.0

Wako Pure 
Chemical Industries

18.9 1.9 40.7

21.8 51.0 25.5 25.5

Wako Pure 
Chemical Industries

γL
LW :  Lifshitz-Van der Waals force,

γL
AB :  Lewis acid-base interaction, γL :  Lewis acid,

γL :  surface free energy,
Unit: mN m-1.

γL

43.5

47.9

72.8

γL :  Lewis base.

Present 38.1 (0.8) 38.1 (0.8) 0.0 (0.0) 0.0 (0.0) 35.0 (0.7)

Absent 46.5 (0.7) 39.5 (0.4) 7.0 (0.6) 0.7 (0.1) 17.5 (1.8)

Present 38.4 (0.9) 38.4 (0.9) 0.0 (0.0) 0.0 (0.0) 56.6 (1.6)

Absent 45.0 (1.2) 39.8 (0.8) 5.2 (0.9) 0.3 (0.1) 22.2 (1.7)

Present 41.1 (5.3) 41.1 (1.1) 0.0 (0.0) 0.0 (0.0) 27.4 (3.7)

Absent 47.8 (2.3) 41.4 (0.8) 6.4 (2.2) 1.1 (0.5) 9.3 (4.7)

Present 42.6 (0.5) 42.6 (0.5) 0.0 (0.1) 0.0 (0.0) 47.4 (4.3)

Absent 50.0 (1.1) 43.0 (0.4) 7.0 (1.0) 1.0 (0.2) 12.1 (2.4)

CT

MB

GB

γS
LW γS

AB γS γSγSAdhesive Oxygen inhibition

Table 3  Surface free energies and their parameters of cured adhesive surface

Unit: mN m-1, values in parenthesis are standard deviations (n = 5).
Values connected by vertical lines indicate no significant difference (p > 0.05).

UB

γS
LW :  Lifshitz-Van der Waals force,

γS
AB :  Lewis acid-base interaction, γS :  Lewis acid,

γS :  surface free energy,
γS :  Lewis base.



Present 5.0 (1.3) 5.2 (1.2)                     9.7 (2.4)               10.4 (3.2)

[10/0/0] [10/0/0]                      [10/0/0]                 [10/0/0] 

Absent 7.6 (1.7)                    8.0 (1.9)                    11.5 (3.1)               11.3 (2.5)

[10/0/0] [10/0/0]                      [10/0/0]                 [10/0/0] 

Table 4  Dentin bond strengths of single-step self-etch adhesives

MBGBCT

Unit: MPa, values in parenthesis are standard deviations (n = 10).
Values connected by vertical lines indicate no significant difference (p > 0.05).
[   ] : failure mode [adhesive failure/ cohesive failure/ mixed failure]

Oxygen inhibition UB



Fig. 1   Drop Matser DM500 apparatus fitted with a charge-coupled device camera (a)
allowing automatic measurements of the contact angles to be made (b).

(a)

(b)

Left Right



Fig. 2  Representative SEM images of composite/ dentin interface of CT and GB 
(C: resin composite  A: adhesive  D: dentin).
Arrows indicate oxygen-inhibited layer.
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Fig. 3  Representative SEM images of composite/ dentin interface of MB and UB 
(C: resin composite  A: adhesive  D: dentin).
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