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Purpose. This study aimed to investigate the effect of different veneering meth-
ods on the tensile bond strength between polyetherketoneketone (PEKK) and
denture base resins. Materials and methods. A total of 80 PEKK T-shaped speci-
mens were fabricated and the primer (Visio.link) was applied after airborne-par-
ticle abrasion with 110 pm alumina oxide powder. According to the veneering
method, the specimens were divided into four groups (n = 20) to be veneered with
the gingival colored packable photopolymerized composite resin (SR Adoro);
flowable photopolymerized composite resin, (Crea.lign); heat-polymerized resin
(Vertex); and self-polymerized resin (ProBase Cold). Each group was divided into
two subgroups (n = 10) according to the artificial thermal aging. After the tensile
bond strength measurement via universal testing machine, the fracture sections
of all specimens were observed. Two-way ANOVA and Tukey’s HSD post hoc test
were used for the statistical analysis (a = .05). Results. The results of the two-way
ANOVA showed statistically significant differences in the tensile bond strength
according to the veneering method and artificial thermal aging of denture base
resins (P<.001). The highest tensile bond strength showed in the packable photo-
polymerized resin group before and after the artificial thermal aging. The lowest
tensile bond strength showed in the heat-polymerized resin group. The mixed
and adhesive fracture showed in all groups. Conclusion. The veneering method
and artificial thermal aging can influence in the tensile bond strength between
the resin and PEKK. The artificial thermal aging can reduce the tensile bond
strength. (J Korean Acad Prosthodont 2022;60:231-8)
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Polyetherketoneketone (PEKK) 2t Ctst o| x| A2 T
2|7l Zto| ol AT o] 2t A7

ME

2T 27 JHo| M= computer-aided design/com-
puter-aided manufacturing (CAD-CAM) 7|&2] W0
do] 7]Eo] FHoly AlgtE oz HYEJUE Zofol] &
A4 7F 48531 Qlthb? Polyaryletherketone (PAEK)+=
Stk 224, 71A1A E4S 7HAIH, A AA7ESo] 7k
3 CAD-CAM < o]-&3t sto| B | E(hybrid) BdE 2 &
o4 FERER A80] 7hssith? E3t 518H obgAdo] =
AT o] Holu & L2717t Qe EAtollA| ARG 7}
55, HFo] Yol HAEE0 FAS £ 4 ok 2=yt
FRE7F SO SIS a1 Qlo] Am|AQl BHAE AEF Al &
ol 2|3 = A2t dAelor 2efo AHd AR MEE
A@st7]ol fefopA|nt W B oz & Qlsf &t o] 4
ti& oz ofsict.
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Lot Z=o] ME 15 LEA Aotk ey o]
o] Ao M PEEK-S 444d0| 1 gfata oz FAo] We &
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ot W 5ol PEAKS A% 2zl 1te] Ha Zeg S7t
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PEKKS} ©]74-8 271 Afole] QU7 Eol
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7}2 6 mm, A2 4 mm, %°| 10 mm, 82 W4 16.0
mm?2Q! TA% PEKK A]#H (Pekkton® Cendres+Métaux
SA, Biel, Switzerland) & 80715 AA7hg 4] (5X-400,
Arum Dentistry, Daejeon, Korea)E ©|-83l &H|5tch
(Fig. 1A). Al 9] H&HZ A-5-Ant7|(MP-100F, MTDI,
Daejeon, Korea)olA] # 600 - 200081 the] SiC AAu}A| S o]
ol dAFCR 60% 5t 4 tol| Antsti, 110 um]
AlL,O,Z 2 bar ¥ 22 10 cm AzlolA 10 & 37|&
AbA 2] skoitt. SFollA 58 B9 251t AlF(Mujigae
SD-120H, Seongdong ultrasonic Co., Seoul, Korea) &
H.eolx Azl

483} 5 AN ol wet 450 59 Y 2
% (Crea.lign gum gel G3 pink, Bredent, Senden,
Germany), £4¢ 45 2= (SR Adoro, Ivoclar
Vivadent, Schaan, Liechtenstein), A7}5&H(Vertex
RS, Vertex-Dental BV, Zeist, The Netherlands), €=
gHProBase Cold, Ivoclar Vivadent, Schaan, Liechten-
stein) ZIX R AFFg Wril 2RI A A€} HE
& A& o|-gal PEKKell A7stqiet (Fig. 1B). A gl A
S8 Ao OE Bt F 22 Table 10 LERIRY
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ZAto A o whel Aol A 2] A|(Visio.link, Bre-
dent, Senden, Germany)S =Z35}3 7] EAFSto] A%
A &, 3Z7](Elipar Freelight 2, 3M-ESPE, St. Paul,
MN, USA)E o]&5to] 902 &S FF oI ol < S
2 mm# A= son, 7 28 180% 59t FE%] (bre.
Lux PowerUnit 2, Bredent, Senden, Germany)& ©]&
o Sttt 2R 2kl 9 Ald £ PEKKY 97
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Table 1. Materials and curing method in this study

Materials

Group

Main composition?

ChetX| ot "ets| x| 603 3%, 20221 7

Curing methods

(manufacturer)

Crea.lign gingiva

Dimethacrylate, initiators, pigments

cL (Bredent) Fillers: 50% (40 nm, titanium dioxide) 180s light curing (per surface)

s e Dbl eSO g aing persutc

PC (IvF:)rcciaBra \S;s/gg(l::]t) PMMA, catalysts, pigments, MMA. DMA P soel:fr-igf r'if;::ij(l)tec for 15minin 2 Bar

VR (Vert\(/eir—t;:nﬁl BV) PMMA, catalysts, pigments, MMA, EGDMA P l?(e::tacnudriatge:i 74°C for 9 hoursin 2 Bar
( Cenztra:sk:(;/rl]é@taux) Polyetherketoneketone, Titanium Dioxide

2 According to the information provided by the manufactures. PMMA: Polymethylmethacrylate, MMA: Methyl methacrylate, DMA: Dimethacrylate, EGDMA:

Ethylene glycol dimethacrylate

(Unit : mm)
ip)
8
o O
K - 1
d V] O
4 =
B 4 ! 2
(o]
4 oos
Front Right Bottom

Fig. 1. (A) Schematic image of specimens, (B) Customized jig for specimens.

2|72 A=A
o2 2|10 ksl
olgjoa X5}

THE AJRE IFA| &4 g ofHof w} okef
(n = 10) .2 Lhr3le). AR P% 24*17& &2t 37°Co] FFR4l
A Bkt LA A o1 FA] & 2] 2] (RW-3025G,
Jeio Tech Co., Kimpo, Korea)% o|835}o] 59} 55°Co] 2=
2 139 3024 AhE 10,0008] A-FAIEA 2 E AlYEHH
]:]_.13

A2 712e} o
1, 40°Co] Fol|A 158 522 7%

= pouring technique

(o)

72t 2=

$171(US/5569, Instron Co., Nor-
wood, FL, USA)o] i1 35}4_ crosshead speed 0.5 mm/

https://doi.org/10.4047/jkap.2022.60.3.231

ft

700 M, Leica Microsys-
ARFAFAH] A (JSM-5900,
JEOL Ltd., Tokyo, Japan)s ¥&stal, olUz| Aty &4
247 (energy dispersive X-ray spectroscopy, EDS) (IN-
CAx-sight EDS Detectors, Oxford Instruments, Abing-
don, Oxfordshire, UK)Z u}-dmH 9] a}et HE-S vl EA
sHict.

H-&2] AA do]7(Leica D

tems, Wetzlar, Germany),
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Polyetherketoneketone (PEKK)2f Ctbst o x| A2 F&H
2|7l Zte| QI AR L of| Eot H

7 2o AFAYA=Y B BEUAFE AT

£

Kolmogorov-Smirnove}l Shapiro-Wilk test& A5t
g Agsteh. A W QA g 2o] wE i
2185 BA517] Yl 54 4 == 23H(SPSS 18.0, SPSS
Inc., Chicago, IL, USA)& 0|83 01%%&%’-\4 (tvvo-way
ANOVA)Z A3t tHP < .05). Z+
o] Yotr 7] ffsh ‘é“ﬂh\"‘;%k—?c@.(one-way ANOVA)T’}
t-testE A5t Tukey's test2 AFSE A4 Aladstich
(P<.05).

}Ol'

3
AT R ”9} —IZVJR #H7& st
o] ZA5IATHF = 46.807, P < .001). Q1FA|&xj2] Hoj
= CL 7ol 14.5 £ 1.22 71 aki, SA (12.2 £ 1.1)¢
PC (9.1 £ 0.8)0] th3 o= =tom, oA 3.1+ 0.6
O 7P e 2hs Bt QIFA| | % El Fofl= CL ZollA
8.2+ 0.99% 7P =41 SA (6.6 £ 0.7)2F PC (6.1 & 1.2)
VRoIA 2.6 £ 0.72 71 W2 gt

r—{_l

Table 2. Mean and standard deviation of tensile bond
strength (unit: MPa)

Artifical thermal aging

Group
Before After
CL 145+ 1234 8.2 +0.928
SA 122 £ 1104 6.1+ 1.2>8
PC 9.1 +0.8%A 6.6 £ 0.798
VR 3.1+ 0.6%A 2.6 £0.79A

Groups showing different lowercase letters are significantly different (P <
.05). Same uppercase letters are not significantly different after artificial
thremal aging (P >.05).
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3| M3l - O] Rz

7&—3}%1214 (P <.001), VRZOIA &= g A &3]]0
o] g A| g9kt (P =.210).

Aol A T Aol /g H]E-2 Table 30 4
At Z‘i‘i’—‘ﬂ.ﬂi ARG LT} =2 Aol
ve failure)®}t AW uty] (adhesive failure)
7 e 23 o (mixed failure)9] Hl&o] &4, ?
ARG =T 2 AP olM = AMut Q] vlgo] =8t
ol A QIFA| & 2] Sofl = AHut]

0

=

ijo

)

o

z
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>

ey

o248 elRE W% 5h7] A PEKKAH T Q3=
A T opEES AN E o2 BESlT. PEKKY
AL Ant, F712AE A2, HAjefA Exof wet gEbx)e B
A ol AU (Fig. 2). At Folle 24 ¥ +
(groove)ﬂ A= Sl dRu F7] EAF Folle £
A 27t WA A A A Foll= vjne
& ol wEE oA B o R vlwet
ol Al 1% PEKK AJTH2] EHojA =

”Pol ASHJA, LF0Y A BARS AR AlEoM =

e

==

ble 4). A%
2} xjo]7} Efstet. FEHE EaXIel SAwy} CL#o|
FAFSE FAPAAFAD] 7 o]m] 2| et o A BANY BEEA 2

Table 3. Relative frequency (%) of failure type for each group

Artifical thermal aging
Before After

Mixed Adhesive Mixed Adhesive
SA 80 20 40 60
PC 30 70 20 80
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X1, 888 18mm

ChetX| ot "ets| x| 603 3%, 20221 7

X1, 888 185 JEM-5988

Fig. 2. Scanning electron microscope images made at 1,000 X magnification of polyetherketoneketone specimens. (A) Polished,

(B) air-borne particle abrasion, (C) Primer application.

Table 4. Summary of energy dispersive X-ray spectroscopy analysis

Elements Composition (weight%)

Specimens
c o Al Si
Polished 80.2 19.8 - -
Pekkton Air-borne particle abrasion 57.3 24.4 183 -
Primer application 65.7 334 0.9 -
Crea.lign 58.7 30.3 2.5 85
SR Adoro 54.1 28.3 8.4 9.2
ProBase Cold 65.4 223 111 1.2
Vertex RS 63.4 235 9.7 34
42 Btk EFY sk Yol AW UMY B - 19.8 MPal AYATHEES ATk SHYCES Kernit
A 23 S 7F dojdt BolollA = BE AgTolA Lehmann< 110 ym ¥F0|u 42} 2AFeE 0] methac-

2
Araot g e—g or2n) ol elo] A27HSi)7H AEHUL, A
B jola Alalo] A%EA oot AR
B3} 2ol AHOIAC BE Melmol] AJHs] E0 opy
AR LR

=1 =] H
gl &8} Ad#o]

£33 A EH Hallmann PEEKE 110 um ¥-F0]

A} &AL, piranha solution AH#4], M4 2j#] 48 & 17.6

https://doi.org/10.4047/jkap.2022.60.3.231

7d9-14.5 £ 2.6 MPa=

Zpo|7} gl&ol = PEKKee] AT & atolg Biet,
ot AZFEEY 2ol Hle) BFUY WM 1Y Y
% $53 YA opylshe 229 Mgt A 1 g0 B
t} 37) Wj2o g Az}, w5 ojEQl Aol duyH |
4(17 ppm/°C)2} 2|48 7o) AW #1481 ppm/C)
o] zjo] & Q5 I&] Hx3lo| olaf) 23 T Yzh A] oAt

& @73} A30] Autoly eEo] FA=LT, thEHA
izl ABS 2e) A Arlo] ZAfshs 82 2 7|4 2ol
of sl Alme] AYAEI} oFslAl Ao A7 4 Stk A}
FU 21210] 9 A3o] vhEatA) 9L, A 2olA FHeIS
7) whgol E3 9 Al A7 Al 32jo] ATjA o A yol
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Fig. 3. Scanning electron microscope images made at
1,000 X magnification of the failure surface of packable light-
polymerized composite group. Asterisk (red) shows the void.
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@‘Hxﬂ 2 oA ale) +20] g 851 F, 2w
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A4 wistet 2-7-52 5o] olo] YT nHE Aor Y7
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o Al w27 ExE S w7 @9kl polymethyl-
methacrylateA| €<l PC—TLEL} VRO A= Atz oz #
ka7t o] yebith, mha) §382 AEATL o IF
& won, JAFAFL = £S5 wEH(interlocking)
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