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— Abstract

thermocycling.

not statistically significant depending on thermocycling.

The aim of this study was to evaluate the shear bond strength of three luting cements and to identify the effect of

Zirconia discs were made similar to the inner surface of a preformed pediatric zirconia crown (NuSmile® ZR crown:
ZRCr). The similarity between the zirconia discs and the inner surface of a ZRCr was confirmed by scanning electron
microscope. Three luting cements were Ketac™ Cem Permanent Glass Ionomer Luting Cement (KGI), RelyX™ Luting Plus
Cement (RLP), RelyX™ Unicem Self-Adhesive Universal Resin Cement (RUR). Three luting cements were bonded according
to the manufacturer's instructions for 60 zirconia discs and 60 dentin of primary teeth. Total of 120 specimens were
divided into two subgroups: One was not aged, and the other was tested with 5500 thermocycling. Shear bond strength
was measured using a universal testing machine, and the fracture patterns were observed with SEM.

On the zirconia discs and the dentin of primary teeth, shear bond strength of RUR was higher than that of KGI and
RLP, and there were statistically significant differences by cement type. The shear bond strength differences for RUR were

Key words : Shear bond strength, Preformed pediatric zirconia crown, Primary teeth, Luting cement
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Ionomer Luting Cement: KGI, RelyX™ Luting Plus Cement: RLP,

RelyX™ Unicem Self-Adhesive Universal Resin Cement: RUR
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Table 1. Compositions of cements used in this study
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1) K|2ALJ0F CAT AJH A

A0t2 7|4 X223 L of MEEH(NuSmile® ZR crown)Q
L S Ust EHES X &dsH7] 1810 NuSmile Pediatric
Crowns(Taxas, USA)ALQ} A2 S10F810] AOFR 7| X|23L|O}
&S H|2HSH= HASS(Gangneung, South Korea)AHof ClA3
HEfe] X|ZALIOF AlH MZfS of2[5t ULt 40t8 7| X2
AL|OF MA2HO| LMt X|ZAL|OF Al (Zirconia discs: HASS,
Gangneung, South Korea)e| EHO| S Ut 2 HEsIYon
A BALY FAE XS 0| A (Field emission scanning electron
microscope(SEM): Inspect F, FEI, USA)2 Edfl SAIetE =HQlst
2 ChFig. 1).

714 20t X2ZAL|O} M2 LS J=l 3Y-TZP
(3mol% Yttria-tetragonal zirconia polycrystal)& |22 X232
L|OF A| ™S MZISIUCE X1 8.0 mm, £ 20 mm C|A3 &

B2 7t g of = 1500°COoA 2A|12F Sot &9 AL,

Fig. 1. Scanning electron microscope images (400). (A) In-
ner side surface of NuSmile® ZR crown, (B) Surface of zirco-
nia disc.

Material Material group ~ Manufacturer Composition

Ketac™ Cem Permanent 3M ESPE Powder  Glass powder, pigments

Glass Ionomer Glass ionomer ' o o o )

Luting Cement MN, USA  |iquid Polycarboxylic acid, tartaric acid, water, conservation agents
Paste A Fluoroaluminosilicate glass, proprietary reducing agent, HEMA,

RelyX™ Luting Resin-modified 3M ESPE, water, opacifying agent

Plus Cement glass ionomer MN, USA paste g Methacrylated polycarboxylic acid, BisGMA, HEMA, water,

potassium persulfate, zirconia silica filler
RelyX™ Unicem Dual 3M ESPE Powder  Alkaline fillers, silanated fillers, initiator components, pigments
. . ual cure : - o
Self-Adhesive Universal self-adhesive resin~ MN. USA Liauid Methacrylate monomers containing phosphoric acid groups,
Resin Cement ¥ gul

methacrylate monomers, initiator components, stabilizers
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(1) Ketac™ Cem Permanent Glass Ionomer Luting Cement

|:> — I;Ythp STK AlHO| EWS XDHE A|ZIX|(3-way syringe)= 0|8
Compression 5H0] 27| = SHQUCH A|HEZE 3M ESPE RotoMix™(3M ESPE,
s MN, USA)Z 207t 2et £ B|EE 2E WOl H&3t0 10=2
.0 mm
2t AHSE S X[23L(0F A[Ho = S0t Yoz X
Fig. 2. Cross-sectional illustration of manufacturing zirconia SotRlLf.
discs. Surface of compression molding was prepared to
have the same inner surface of NuSmile® ZR crown.
Table 2. Experimental group classification
Group Subgroup N Material Specimen
A 10 ™ .
I B 10 Ketac™ Cem Permanent Glass Ionomer Luting Cement
A 10 I ——
I B 10 RelyX™ Luting Plus Cement Zirconia discs
A 10 — . . .
m B 10 RelyX™ Unicem Self-Adhesive Universal Resin Cement
A 10 ™ .
v B 10 Ketac™ Cem Permanent Glass Ionomer Luting Cement
A 10 ™Mo .
\Y 8 10 RelyX™ Luting Plus Cement Primary teeth
A 10 ™ . . .
VI 8 10 RelyX™ Unicem Self-Adhesive Universal Resin Cement

Subgroup A: Without thermocycling, Subgroup B: Thermocycling



(2) RelyX™ Luting Plus Cement
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(3) RelyX™ Unicem Self-Adhesive Universal Resin Cement
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thot Rold d52 YHYEM(One-way ANOVA)ES 0|83t
O Hlw A5t 1, Tukey's Post Hoc TestE O| 8310 A2 A
HotQACH oo A M B MEAYZ o cish g2l
A3 2 Independent sample t-testE 0|23} H|w 2AMSFRALCE

(SPSS 23.0: IBM Corp., Chicago, USA).

Load 0.5 mm/min

Acrylic resin

uawia)
uswipads

Fig. 3. Cross-sectional illustration of shear bond strength
test.

Fig. 4. Representative scanning electron microscope image of fracture mode on zirconia discs (200). (A) Adhesive failure, (B)

cohesive failure, (C) mixed failure.
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om o M- ZECE JQACE SHXT SAHCZ Folsh A0l BELX| B
QULH(Table 3, Fig. 5)
L McHEed e 53 FTA JOHE AlHIE 359 A|HE AtO]o] HEHESZE=
VIZ QI RURO| 14.12+0.76 MPaZ 7% &2 /2 EQoH IVE
Table 30| 2} 2 o THELZE 8 #FEHXE 7|59} ol KGI7} 612£042 MPa 2 7Fg Y2 2 ERh AHE F
A4, Table 32| 2t & Ho HHEAYLEE A 24310 FO et HEHEAYZEE SANSE Fold XHo|7F ALY
Fig. 55 Z{GSRACt X2 LIOF A|Et 3F2| A|HE Ato]2 Chp < 0.05). RLPQ| Ei=2h Al 519 0F B2 MEHAYLE
MEHZBZEE MPQ RURZE 1879:130 MPa 2 718 £2 & P82 AWKl 42 819118 ARCH S4HOR Qo/3t
US EYon, I29 KGIZt 5.08+0.59 MPaz 7t H2 22 A HRACHp < 0.05). KGIQF RURQ| MEHABIZAE = O3l A
HRACEL A|HE SR w2t HEHEYZEs SAHLE Rolot HOHX| 2 otel A& A”t St Aldct 519 0& B AHO|0] &
Xto| 7} BEE|UACHp < 0.05). =2 A& 519/ 1F Bo| ML AMo=z ROl X0| 7k GiRACHTable 3, Fig. 5).
UYL oS AYSHR 22 519I0E A HEHEY
Table 3. Mean shear bond strength of cement materials luted on specimens according to thermocycling
Subgroup A Subgroup B
N
Group (Mean + SD, MPa) (Mean + SD, MPa) p value
I 5.08 + 0.59° 423 +0.59° 033
I 15.23 + 0.96° 1433 + 0.98 0.22
m 18.79 £ 1.30° 18.30 + 1.20° 0.89
v 6.12 + 042° 540 + 0.84° 011
Vv 12.89 + 0.72° 1141 £ 0.68° 0.00
VI 1412 + 0.76° 1371 + 0.69° 0.56
p value 0.00 0.00
# One-way ANOVA, Tukey's Post Hoc Test, 1 t-test
*b<: Different letters indicate significant difference (o < 0.05, Tukey's Post Hoc Test)
Subgroup A: Without thermocycling, Subgroup B: Thermocycling
25.00 * *
I 1 I 1
I * LB * 1 1 * LB * 1
I 10 1 1T 1 =1 I 1
20.00
15.00
g
=
10.00
5.00
0.00
1A B IA hil:3 oA B VA VB VA VB VIA VIB
Group

Fig. 5. Mean shear bond strength of cement materials luted on specimens according to thermocycling. One-way ANOVA,
Tukey's Post Hoc Test, t-test (* : p < 0.05).
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2. IFY QArol T Of QI4+ BfEHE ) methacryloxy YEH|7H 277|123 ZBreta
QIAF HETZ|ZL X2 A L0 AU BHZTCE RURQ| QI AHEFZEA|
X|Z2ZAL{OF A|HO| AHESH A|HET} KGIY [, 2& A|HO|A 7t XI2ZLoF #H [0 MEXT ik TEHT|O] FIHO| =4
A OPE0l BFEE(QID RLP &= RURY M, =gtdnt 8% 7t XI2ZL|0F EHO| AtAT} BHZ 510l S 2AHE HiEStD oY
d OHE 2H0[ 20 - 40% 2HEE[QACH FTFK| OHE A|HO| At El Zr-O-P Zgls P2 E X|ZAL|OF A[HItO| AT S o
8ot A|HETHKGIY I, 2E A|HO|AM &Y DEO| ALY AIZICH Marchan S[15]2 X|2ZL|0} M2ty ZAE
10 RLP EE= RURY M, =ghdat S&M T 2F4H0] 20 - 30% g =¢ct Ol A[HEL} 27143t S2tA0H0| 0D Al
5| Y CHTable 4) MER SRS O, AFHAE HTAUER B 2L}
0@ R 2SS 7HEIC D BEastglon) 7tsot fIgIez
V. £ g % 3t 0f0|Qi | AIMEL} BTIZE 22IA0L0|Q T AlH
E0f|= phosphate/phosphonate monomer& E2tSIX| 0t X|
AHE HZAE XO|E E0|7| l5h 352 A|HE 25 3M E23L|OF M2t ZAEQ} BlStY AgtS HE £ §i7| IZ0
ESPEALS| M| E2 ME4SIRILE Luthy S[11]Q] AHFO|A, X222 2tal StRUCE MEtA 352 A|ME F RURO| 7ty & TEH 24
Ljof M as =52 o, MM AT Zd = 10 SLEE 20l Zi0[2t 42 EICH16].
- 13 MPa0|2t1L 8} 9ict. O] PO X|2ALIOF AJHO St AMEo] Hatze &7|7to| Alg IS 1A S0 & SX|g|
AHES MEtATZ L= A|HE ZFO| M2t SAXCE {o £ 0| ZR5ILt Chang S[17]2 &F7|7te| =FE 2 gt
ot X0|E HUOM(p < 0.05), RURDt RLP7} QA0 A AFE 7} 2 aoff YAergdE W7t & 5 /UM, o2t W0 s
St ZYLEE LIEHLQUCE KGIQ| MEtAY A= L0 2HX| QFOtOF Ao ALY 4= UCHL SERUCL Gale S[18]2
AE 7tsth AetE Bt & BHE L UCH 10000 2|9 H2t IE2 A0 1H9| AFE 7|2t 20t
X Z2ZL|OF EHZ &0 Mo A1 HE[7E ZSHA| o FESIAULD, et Y0| 552 HEY Uf AFESHs Al
7] H=ol EES =0[7] sl =xoff A|RlSt= 24t H2t EO| MEtASIY T E [FOSHH ZAA|ZICH SHRICE Of A0
HNE2lE 0|83 UM YH S SLSHA X ZZL|Oto| Al=bst M X|2ZL|OF AlHDIF 3B A|HE TA S 55002 et
£ A2 ZHOIX| YTH12) %2 QAMEFEN|ZE X2 AL 0te| NSRS I, St Aot 6t E B MHAYZ 7 E
AgYS JfMste0 8% 2ot FHYRECRE BuL|e =2 A|HSHX| o2 SI9OF AQ MEHASZEEI} ZASHA
Table 4. Distribution of failure mode between cement materials and specimens
G Failure mode Total
rou . . ota
SubgroF:Jp Material-Specimen Adhesive Cohesive Mixed N
N N N
IA . 10 0 0 10
KGI-Zirconia discs
IB 10 0 0 10
oA L 6 2 2 10
RLP-Zirconia discs
1B 6 3 1 10
IMA S 6 1 3 10
RUR-Zirconia discs
mB 8 0 2 10
IVA . 10 0 0 10
KGI-Primary teeth
IVB 10 0 0 10
VA . 7 3 0 10
RLP-Primary teeth
VB 7 3 0 10
VIA . 7 1 2 10
RUR-Primary teeth
VIB 8 0 2 10

Subgroup A: Without thermocycling, Subgroup B: Thermocycling

KGL Ketac™ Cem Permanent Glass Ionomer Luting Cement, RLP: RelyX™ Luting Plus Cement, RUR: RelyX™ Unicem Self-Adhesive Universal Resin Cement
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