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Color change of polyetherketoneketone by layering step

Mi-Hyang Cho', Byung-Wook Jeor”
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“Department of Dental Materials, School of Dentistry, Pusan National University

The purpose of this study is to compare the effect of two types of polyetherketoneketone, press type and milling type, on the

color change after layering step. The specimens without any treatment as the control group, experimental groups were divided into

rocatec treated specimens for the silica coating on the surface, the opaque coated specimens after rocatec treated, the resin coated

specimens after rocatec treated, the opaque coated specimens after rocatec treated and then resin coated specimen, The CIE L*, a*

and b* values was measured using VITA Easyshade advance 4.0 and analyzed by one way ANOVA, There was a significant difference

in color stability between press type and milling type polyetherketoneketone due to layering step, The L* values and b* values were

increased by layering step, and color stability was better when resin was applied after rocatec treatment, It is considered that it is

the best combination to proceed to a step of applying a resin included in a clinically acceptable range.
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(Domininghaus, 2005; Mark, 2007).

PAEK 27¢] Polyetheretherketone (PEEK)¥} Polyether-
ketoneketone (PEKK)2] 5442 A= FARHATH oH 2
(ether) 719} AlE(ketone)7]2] H]&ol| ule} FEET} PEEK
LAl W Ao f24 Aol o 13Tl fre)
o7} o= Ao whate] 343Colx] AR 83 Holrt
H31, 390~420C o A B P50l Thsste] vt
FHle] 7l&2 7 EtHKurtz¢} Devine, 2007). PEKK+ T
& PAEKET 318H%, &8]7] §A4o] $-3to], U577t
PEEKE.T} 80% o1 T Erhal AlzAbolA Barght gk
(Fuhrmann 75, 2014). PEKK+= PAEKA|S] 241 Ald|2A] 1]
AR ARA A5 545 TR RN B33 FH=

7Fge] 7FstekFubmann %, 2014). PEKKE 283 %
HE frameworkE AZE A4 B SAG Yol w2
HPATE 7L e FEou A23Yo} 5o AgE
A wet $45 Aol TFsalal we A% A Qg

Eol 7l ghele] Bkt 27 Foole EAHolol
(Erkmen 5, 2011; Bacchi 5, 2013) 71&¢] < framework
2 e 4 e AR FE e, ST ok PEKK
= o318 whe FahAgst 3] Ll AR EAOE <)
3 AnjAQl #ol|A HlYolE Ha 2 S Stawarczyk &,
2013). ¢ Wl ARES S8 WE2ele AndS doed
PERKe] 485 2T 6 37} 340 Bedole), 22 )
B2 A2 71 3jEI 3 QIR Z31E o) F+=
Al Aol sz Anjdel el AL vk Fo

BJAIAL QITKVichi &, 2011). 3FARE, PEKKS] 4 QFY/dd

et AT nEse] 53] S} S0 mE ) ek
gt A A AR,

Table 1. Materials used in this study

Bae 5 (2017)2 Wl 2ghedh WA ges vlal et
L, Lee 5 (2017)2 FHAE] W e AHEFIL=E
TS H, Oh & (2017) IEHE I7R2JA]¢] framework
E AR & JHEIANE SRS ofA] X3 oA
PEKK= #419] i} A gol = ool thgh HHof A7}
F=sla1 Ao gl AHoln = Tkt Wt 1l 488 F3t
AT7F Bask dstolth

B AFolxe @ 78 E(press type)d} =) 7HEE-
(milling type)®] 2&¢] PEKKOl| 37} &35 & § Az
HAE GRS s Barat QoM A A8 5 Sl
VITA Easyshade advance 4,0 ©]&3}] CIE AAAS A&
sko] L¥, a*, b* gk SAske] E4ste] o 289 Ve
nhskaat g,

il

1. A 2

2 d7relxds FA ARSI Sl PEKKS] AP u}
2ha] 255 o 7198 8-(Pekkion® ivory Press, Cendres+
Metaux, Switzerland)Z} 7)=78 7F2-8(Pekkton” ivory Milling,
Cendres+Metaux, Switzerland)¢] 228 AF&-3}9tHTable 1),

2. &

et

HEEH
od

1) AH XM=
7} & 78S (press type) PEKK
Hlo] & ZHo)E A 0]83ke] 10x10X 1mme] 2=

Product Main composition Manufacturer
PEKK Cendres+Metaux
®
Pekkton™ ivory Press Titanium dioxide / Switzerland
PEKK Cendres+Metaux
® -
Pekkton™ ivory Milling Titanium dioxide / Switzerland
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AR ARRRE 5 A&0] viEAE ARt wisskaL AEA
o] A|Ajef wEf &8sk & 3 (ingot)S 0|88} pressing
furnace(PEKKpress, Cendres+Metaux, Switzerland)& ©|-&
ste] 7IQt AFElth 98 95 F FEHE 7Auio] A2
A 28] WA 5 110me] SFL QRS o8-8k
2bar®] 94 B}l 102 X AM=EefAES Adste] viEA)

22 cnjolow nA| dnksigl

w Aj=78 718-8(milling type) PEKK

4 toloE= AH7](PICO 155, PACE Technologies,
USA)E o]834] 10x10x 1mme] Y Fej2 Aet 733}
of SiC AR S0 2 ke B 1 oloREE elut
ooz v Al mHe FUsteioT

2) AH X2

PEKKS) AR Wk S5} 37} 4ol wek ARlE
Table 29} Zo] EF3I3th UxT o2 ol AEE 14| &
& AH, Ao 2 271 (Rocatec, 3M ESPE, Germany)
A A, 271 Ag] 3 shade A2 23 (Sinfony Opaque
Dentin, 3M ESPE, Germany) =3 A, 271 2] &

shade A2 #|¥(Sinfony Enamel, 3M ESPE, Germany) =3
A1HE, 2718 2] & shade A2 23 &X TS shade A2
G723 Ao R vre] FA 1071 AETe ' ssict
(Fig 1. e AR B4 Aot T 289} Ade ¥ At

k.

3) M =3

A5G HolelE ) Sste] A A4S 4 53719
Easyshade Advance 4.0(VITA, Germany)& AR8-5}10m 24
243 g5jo] Al DS o188 RS Sl § 3
AL AT AN, 7 A FPRAS 55 2
sl g FEAAE THAK

4) SHXME|

AlEQ ¥ a*, b* gk 78k F o] A& o]&ste] 4E
s Skt * gk BY1E el HE gholaL, af
e AAo A =410 g YERfe AE o, b gk
A HAo] JrE Yeplle A gholH, 4E gk A
Z zjo]e] Fholth, Mz zJol= ¥, a¥, bk 73 & 4Bk
< Aklete] B Agfetalon, 4Egke] 2k 4R ot
2t} 2E ™lo]E& SPSS ver,24.0(0BM Co., USA)S o]&-38}
o BAA o 52 0.052 LYAREAHEA S ARE3FS

Table 2, Classification of experimental groups according PEKK type and layering step

Group Product layering step
P Pekkton® ivory Press Press only(non treatment, control)
PR Pekkton® ivory Press Press + Rocatec
PRO Pekkton® ivory Press Press + Rocatec + Opaque(A2)
PRR Pekkton® ivory Press Press + Rocatec + Resin(A2)
PROR Pekkton® ivory Press Press + Rocatec + Opaque(A2) + Resin(A2)
M Pekkton® ivory Miling Milling only(non treatment, control)
MR Pekkton® ivory Miling Milling + Rocatec
MRO Pekkton® ivory Miling Miling + Rocatec + Opaque(A2)
MRR Pekkton® ivory Milling Miling + Rocatec + Resin(A2)
MROR Pekkton® ivory Miling Miling + Rocatec + Opaque(A2) + Resin(A2)
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Figure 1. Images of completed specimens.

on Scheffe test® ARE AT
AE={(AL)+(4a)+(4D))?
AU=L,— Ly, L=A% §9] g, L=A% A9 &
da'=a,—a;, ;=28 T zk a,=23 A< zk

Ab'=b,—by, b= F9] 3, b= x| g

e 9 TS ZA5le] Y CEL, a, b gtel Hdd
FFUAe] F7= Figure 29} 2k L ghk& M AJHo] 85
(£0.39) 2 7P SkaL, MROR AJHo] 84,5(+0.43) 2 71
ETE 2’ 32 MRR AJ#O] 0.6F(0.08) 2.2 71 Yhokar,
MROR AJ#Ho] 1.6(10.13)0.2 7P =9kon] b 3 MR
Aol 5.4(+£0.102 7P Skal, MROR AJHo| 355
(£0.19Z 71 BTk L, a, b g 271 A7) § 29
T U g% =XE SF AJAPROR, MROR AJH)9] W7t
7P Zit

2. Mixt H3}

G35 ZY3le] A AE o) Fiis FEUAY) Hops
Table 33} ek, PIFSIATE PRR AFle] 1.9(+0.13)% 7F3
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Lokl PR AJH0] 53.7(+0.69) 2 71 29k0 1, MI1FolA]
£ MRR AJ#Ho] 13(+0.26)0.2 7PF $igkar, M AJ#Ho]
56.4(+0.30) 2 71 =9kt Al A 7t &
doll T Frogk Apol7t QIO H(p(0.05), PR AJH% MR
A, PRR AJH3} MRR AJA Atoofi= SAIEH] frefgh 2jo]
7} SITHp)0.05). PRR AlEF} MRR Al A 95 UpA]
APEGAE AE F0] 3.3 oS Hol St 2w AP 4
U A= A WskE Kot

i 1 d

PEKK= 2]9J8t @elxd= Ao o Sl AsARE ot
ofelxE thekst AHES 7IREe = on] 1990t RE A
U w2 F9A Be51 JrkKurtz9} Devine, 2007).
|o)gt Mz gko 2 QIEHE A AT, SHE
7N x]e] framework, UZSTE milled bar, YZSHE
attachment, 7FEA] HEES] framework 59] T}kl Fold
Fgo] 753 Ao JthEar ok

< AFREES] A gk ¥l a7t STk
A B =S sl glom, wo] 7k Xofe] H), =27],
T, wld, qhele] 23} o] TRkl a¢lo] AR HAT,
53] Aofe] AAFe 7P F83% a¢loltkKwondt Lee,
2015). A PgAolR @t o] oA AR 2
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Figure 2, Means and standard deviations La'b for layering step,

Table 3, Means and standard deviations AE for layering step

Group AE p
P 500 + 045°
PR 537 + 069°
PRO 481 + 047°
PRR 19 + 013
PROR 67 = 023
M 564 + 036" 000
MR 542 + 095
MRO 520 + 064
MRR 13 + 026°
MROR 115 + 033°

The same letters are not significantly different (p)0.05).

WS FABRE A ofvlshy x|t ARRHAL Sl ofg]  THEA BEES] T EER Bol €85 PEKKS] 37}
Aze] a8 A F shtolthMutlu-Sagesen 5, 2001), Z/g0] A Qg Aol WA FERs sk alolAl Aln]H
A3 Fopelr] A QBgAe] tigk A= =, X, Algk o= B 98 AeEES Aleslaat & AE Al
T ARE A7t 54 ub sgRon, T agd 9 At
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Kim7} Chung(2010)& w<-EA|#e] sME7-22] 249}
24 WAZE Az JFs mHTaL SF0H, Jang T
(2011)& A2 o} AR AT HHE Ado] Az o33k
< PRItk Baskelty, AP AT-E v o= A wshrt 9l
= A0 dPdab, opf A2lE A & Al tiETe
2 sfal 271 A, 271 A2 § o9 =¥, 271E g
T 4R =X, 271 Ag] § o9 &F v gkl =X g
o] 4714 7} XS AT o R dlo] AFS WeEIIT)
Park 5(2015)2 AFZAE #x19] T/l Jagle] A FgA
o zjol7} HEZA o 2 vyepdtial B9l o™, Lim (2017)
< g 7KM3Ee A=A T80 B e elEuAd
AoE Sef-Aleb o] M} Bladdgrel| A AZPEE o whE
frofgk 2o]7h vrEptor, & A5l A &= PEKKS] A2
o e A QPgAe] frogk AfolE YERITHp(0.05). o=
A 73R8 AS- AR oA ek G o= S
o HE MTF IS WgkS Ao= A7tH:

L 362 B71E Yeilie BEAITEN 05H 1007k4]0]™
1002 sk Wao|al 02 ebHgh SMolnt a*¢} b*2 A%
ATF2H a* G (H)EEFe 2 wirbdo] Zrlsh ()Eke 2
SAlo] SR bt g2 (DR = (e R
o] F7FsCHJoiner, 2004). ¥ AT-AlA F71 S/
WE LI gk tRTET PR RS A9t BT S8t
TS Yol AeS UEE R Vo4 PEKKE M9
&= dehs AdET 25 X8k 2E Addshks Zlo] uke
Feko = ATy sk ar ghe] WSk b ghe] wslEoh
Zpgkomn], Zjofe] Awoa ko] FIoks et o 3l
At

A Hsh= L a, b ghe) WekE she) gho s 3%k 4E
S ol8ate] FHom FHstaL glom, A o] Hr}
o lox T3k onl7h Stk 4E gho] 18u 2R A5
A} QAT = = A=olal, 4E ghol 13} 3.3 Ale]d
B sdE S O AelE UAE ¢ Jot e R
T& 7Fes AEolal 4E gro] 33Kt & 7ol drikel
T A 2 lo] P o8 485A] e=THInokoshi &,
1996). & ATolM= AR EAIVL e 4% 4E
#rol 3.3 953 Holre B2 A wspr) et =71
Ag] & #7& vEE PRR, MRR AJHARE X|&J8tof|x] 9l
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5, 2016) 27 #H19] shaded A22 AEskct
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PIEoME PR AlH0] 5372 71 ko, thzrt P Al
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