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Fig 1 Schematic diagram of sample preparation. a) The 
crowns and the roots of the apical third of each premolar were 
removed using a low-speed diamond saw. b) The remaining 
root segments were sectioned buccolingually into halves.  
c) Two root slices were obtained from each root. d) The root 
dentine surface was treated with the ethanol-wet or water-wet 
technique before a suitable amount of adhesive was applied to 
the root dentine. e) A composite resin cylinder was constructed 
with a height of 3 to 4 mm.

root dentin slice

a b c d e

composite
resin
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Table 1 Composition of the experimental and commercial adhesives

Group Solvent Resin composition Corporation

BT Ethanol 35% Bis-GMA; 14.25% TEGDMA; 0.5% EDMAB; 0.25% CQ; 50% ethanol –

UT Ethanol 35% UDMA; 14.25% TEGDMA; 0.5% EDMAB; 0.25% CQ; 50% ethanol –

SB Ethanol and water Bis-GMA, HEMA, dimethacrylates, polyalkenoic acid copolymer, initiators, 
water and ethanol

3M ESPE

Abbreviations: 
Bis-GMA: 2,2-bis[4-(2-hydroxy-3-methacryloyloxypropoxy)]-phenyl propane 
UDMA: 1,6-bis(methacryloyloxy-2-ethoxycarbonylamino)-2,4,4-trimethyl-hexane
TEGDMA: triethyleneglycol dimethacrylate 
EDMAB: ethyl-4-N,N-dimethyl aminobenzoate
CQ: camphorquinone
HEMA: hydroxyethyl methacrylate 

Fig 2 Images of the contact angle on: a) ethanol-wet root 
dentine surface, b) water-wet root dentine surface; and images 
of the contact angle after air-drying on: c) ethanol-saturated 
root dentine surface, d) water-saturated root dentine surface. 
(A: air; D: dentine; W: water)
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Table 2 Groups in the contact angle testing

Group Method Treatment

Wet dentine Dry dentine

1 Water
The ground dentine section was etched (15 s) and rinsed 
(15 s); CA was tested and CA1w was obtained

The water-wet dentine was air-dried for 60 s; CA 
was tested and CA1d was obtained

2 Ethanol
The ground dentine section was etched (15 s) and rinsed 
(15 s) then covered with ethanol for 20 s; CA was tested 
and CA2w was obtained

The ethanol-wet dentine was air-dried for 60 s; 
CA was tested and CA2d was obtained

Abbreviations: 
CA: contact angle
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Table 3 Shear bond strength (MPa) for each adhesive with 
different bonding techniques 

Water Ethanol

BT 10.73 ± 2.98 19.23 ± 1.86*

UT 11.28 ± 3.40 22.44 ± 3.32# 

SB 15.71 ± 2.91$ 19.81 ± 3.04

*P < 0.05 versus BT water group; #P < 0.05 versus UT water 
group; $P < 0.05 versus BT water group; n = 10, two-way ANOVA 
and Tukey’s multiple comparison test.

Fig 3 Scanning electron micrographs of root dentine bond-
ing interface. Parts a, c and e show the adhesives BT, UT and 
SB, respectively, applied to root dentine with the ethanol-wet 
bonding technique; parts b, d and f show the adhesives BT, UT 
and SB, respectively, applied to root dentine with the water-
wet bonding technique. The images of the ethanol-saturated 
root dentine bonding interface (a, c, e) show the hybrid layer 
is more condensed and resin tags better distributed and more 
regular compared with the water-saturated root dentine bond-
ing interface (b, d, f). (H: hybrid layer; T: resin tag)

Table 4 Contact angle (degrees) of the root dentine surface 
after ethanol or water treatment

Wet dentine Dry dentine

Water 24.48 ± 9.23 57.66 ± 11.70*

Ethanol 18.74 ± 7.91 38.85 ± 8.74

*P < 0.05 versus ethanol-wet group with dry dentine, n = 10, 
independent sample t test.

a

c

e

b

d

f
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