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[Abstract] Objective To study the effects of different concentrated sulfuric acid etching durations on the shear
bond strength between polyether-ketone-ketone (PEKK) and dentin, providing a scientific basis for the clinical bonding
procedures of PEKK prosthesis. Methods Forty-four PEKK specimens were prepared and randomly divided into four
groups: group A was the control group, which was only polished with abrasive papers, group B, group C and group D
were experimental groups, which were etched by 98% concentrated sulfuric acid for 5 s, 30 s and 60 s, respectively. In
addition, one sample was randomly selected from each group, and the profile was prepared by a slow cutting machine.
The surface morphology of the profile was observed under SEM. After the four groups of specimens and dentin were

bonded by resin, they were soaked in distilled water at 37 °C for 24 h. After the shear bonding strengths were measured,
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the fracture interfaces of the specimens were examined by the scanning electron microscopy and stereomicroscopy, and
failure models of bonding were analyzed. Results  After acid etching treatments, the cross-sectional images in group B
presented uniform spongy shapes, while the cross-sectional images in group C and group D showed destructive pore
structures. The shear bond strengths of group B (16.84 + 1.84) MPa, group C (12.33 + 1.22) MPa and group D (6.44 +
1.18) MPa were higher than that of group A (3.99 + 1.06) MPa (P < 0.05). The highest shear bond strength was ob-

served in group B (16.84 + 1.84) MPa. Conclusion The surface treatment of 98% sulfuric acid etching for 5 s mani-

fested the best bond strength between PEKK and dentin.
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a: A group, there is no pore structure in the section, the cutting lines are clear and regular, and the whole is relatively flat; b: B group, the

section has a spongy structure, and pore size is uniform; c: C group, pore size is not uniform, the number of pores decreases gradually, and a

small amount of porous collapse occurs; d: D group, large amount of disintegration exists in the pore; A: control group, no etching treatment

with concentrated sulfuric acid; B: etched by 98% concentrated sulfuric acid for 5 s; C: etched by 98% concentrated sulfuric acid for 30 s;

D: etched by 98% concentrated sulfuric acid for 60 s; PEKK: polyether-ketone-ketone

Figure 1  Cross-sectional scanning electron microscopy images of PEKK after different concentrated sulfuric acid etching

durations
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*: vs. A group, P <0.05; A: control group, no etching treatment with con-
centrated sulfuric acid; B: etched by 98% concentrated sulfuric acid for 5 s;
C: etched by 98% concentrated sulfuric acid for 30 s; D: etched by 98%
concentrated sulfuric acid for 60 s; PEKK: polyether-ketone-ketone

Figure 2 Comparison of shear bond strengths between PEKK and
5k dentin after different concentrated sulfuric acid etching durations
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Table 1  The bonding failure types after different concentrated

sulfuric acid etching durations

Adhesive Adhesive Cohesive Cohesive in
Groups Mixed
cement/dentin  cement/PEKK  in dentin PEKK
A 0 10 0 0 0
B 0 0 1 9
C 0 4 0 0 6
D 0 0 0 2

A: control group, no etching treatment with concentrated sulfuric acid;
B: etched by 98% concentrated sulfuric acid for 5 s; C: etched by 98%
concentrated sulfuric acid for 30 s; D: etched by 98% concentrated sul-

furic acid for 60 s; PEKK: polyether-ketone-ketone

Regulus 5 AUL) 1.00mm

J&i . PEKK BT 24 2 s i i, A7 K R e 5% 7
it 5 T ol S 1) 184, PEKK W7 224 26 171 RS [T B , Kb 422
B 1 5% B 9820 I T UL A3 AL R S5 ) R R
I, AR S 06 25 L i R MR B R R 1k 30 s DA L, I TP
P FLOBR 35 7 445 44 ] BB AS 1] T ORG 42 44 BL 5 PEKK
FTHI WA R H A MR o DG TR HE R I e A
45 B HL R, BR 1 30 s DA | Y PEKK 50 g 122
FUR A B 2 TR S s 41, iR 5 s 41 KB 43
RIHR B BEIR

PR bR 43 M 45 R, PEKK 28 1% B BR R 1l 5 s
A I visiolink Zb PR | 5 25 7 J5 5 U)K 5 0 B A ey
IZEE NI IR PEKK & 52 14 7F A R 42 # A 4 1t

Regulus 5.0k 9.5mm x50 LM(UL) 1.00mm

Regulus 5.0kV 9.5mm x50 LM(UL) 1.00mm

a: A group, the fracture surface is relatively flat without residual attachment; b: B group, the fracture surface is protruding

with a large amount of residual attachments; c: C group, the fracture surface is slightly depressed and has a large number of

corrosion-like structures; d: D group, the fracture surface is slightly depressed and has a large number of corrosion-like

structures, the surface has less residual attachment than that of group C; A: control group, no etching treatment with con-

centrated sulfuric acid; B: etched by 98% concentrated sulfuric acid for 5 s; C: etched by 98% concentrated sulfuric acid

for 30 s; D: etched by 98% concentrated sulfuric acid for 60 s; PEKK: polyether-ketone-ketone

Figure 3  Scanning electron microscopy images of bonding failure types after different concentrated sulfuric

acid etching durations
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