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PEKK(Polyetherketoneketone) Surface Treatment Effects
on Shear Bond Strength to Dental Veneering Resin
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Abstract The purpose of this study was to investigate the bond strength between PEKK(Polyetherketoneketone) and
Sinfony(3M ESPE, Seefeld, Germany) the dental composite resin by proposing the three representative surface
treatment methods and evaluate to see if they affect the bond strength between two materials. A total of 30
PEKK(Pekkton® Ivory, Cendres+Métaux, Bienne, Switzerland) specimens were prepared, embedded in acrylic resin,
polished(P 1200 grid) to surface, and each group was divided into 10 specimens. After then, by the surface treatment
method, it classified into three groups(n=10) such as Air abrasion group(PN), applying Single Bond Universal(3M
ESPE) after Air abrasion(PB), applying OPAQUE(3M ESPE) after Air abrasion(PO). Then, veneering was performed
by using Sinfony(3M ESPE, Seefeld, Germany). All completed specimens were allowed to rest in a 37 C water bath
for 24 hours. Shear bond strength of each group was measured and fracture patterns were classified. Statistic analysis
was performed with One-way ANOVA followed by post hoc Scheffe tast (p<.05). Statistical analysis was performed
using the SPSSWIN 21.0 program. As a result of one-way ANOVA, the average value of PB group was 27.67+4,18
MPa and it was shown as the highest bond strength, PN and PO were 20.43£1.70 and 19.8+4.77 MPa each, and these
were relatively low(F=18.4, P<.001), and as the post-test the Scheffe test was conducted and verified (p<.05). After
examining the scheffe test, it was showed significant differences as PB>PO, PB>PN(p<.001). Through this study, in
order to enhance the bonding force between PEKK and the composite resin, perform the Air abrasion and surface
treatment by using Single Bond Universal(3M ESPE) is recommended, and as coMPared with other studies. And it
is assumed that the increase of the application time of the Air abrasion affects the increase of the shear bond strength.
Thus, further research is required.
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Table 1. Summary of surface treatment protocols for

each group.

Group Surface treatment N
PN Air abrasion 10
PB Air abrasion+Single Bond Universal 10
PO Air abrasion+Opaque layer 10

PN: air abrasion processed PEEK, PB: bonding after air abrasion
processed PEEK, PO: opaque layer after air abrasion processed
PEEK
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Fig. 1. Schematic diagram of specimen configuration.
(a) Three dimensional view (b) side view
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2T Table 2.). PB1E] HFHe 27.67+4,18 MPa®

7MY =S ARAEE YERoH, PN POE 7t}
20.43+1.70%} 19.844.77 MPa=® Atz o=z o Adt

pAR=E=1

o=

29 UHF=18.4, P<001). (Fig. 3.)

Table 2. Mean and standard deviation of the shear

bond strength. (unit: MPa)
Group N Mean SD p-value
PN 10 20.43 1.70
PB 10 27.67 4.18 <.001*
PO 10 19.82 4.71

One-way ANOVA(*:p<0.05), Scheffe post hoc

SD: standard deviation, PN: air abrasion processed PEEK, PB:
bonding after air abrasion processed PEEK, PO: opaque layer after
air abrasion processed PEEK

96

o P8 »0
Group

Fig. 3. Mean and standard deviation for experimental
groups.

PN: air abrasion processed PEEK, PB: bonding after

air abrasion processed PEEK, PO: opaque layer after

air abrasion processed PEEK * denotes significant

difference between the groups (p<.001).

(one-way ANOVA)°l A& p<.001
o Apol7k = AR FRIFGlom
T Apols HF/] 3l
AF$-71%(Scheffe test)% A A3 PB>PO,
PB>PNO.Z {93 205 HIth(p<.001) (Table 3.).

Table 3. Results of one-way ANOVA on the shear
bond strength.

Sum of Mean .
Squares dr Square F Sig.
Between | 301394 | 2 | 190687 | 18413 | 000
Groups
Within
Groups 279.618 | 27 10.356
Total 660992 | 29
3.2 PR
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Fig. 4. Failure modes after shear bond strength test.
PN: air abrasion processed PEEK, PB: bonding after
air abrasion processed PEEK, PO: opaque layer after
air abrasion processed PEEK.
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