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Effect of sandblasting and liner on shear bond strength of veneering ceramic to
zirconia
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Article Info Purpose: This study aimed to compare the shear bond strength between zirconia cores and

Received February 24, 2021 veneer ceramics as per the sand blasting and liner treatments.
Revised March 15, 2021

Accepted March 17, 2021 Methods: The following 4 groups of zirconia-veneering ceramic specimens were prepared:

(1) Group |, untreated; (2) Group II, with 110 pm aluminium oxide (Al,O;) sandblasting; (3)
Group lIl, with liner (IPS e.max ZirLiner; Ivoclar Vivadent); and (4) Group IV, with 110 um
Al,O; sand blasting and liner. Surface roughness was measured for all the prepared speci-
mens, and the surface morphology was observed using a scanning electron microscope. All
the samples (n=40) were fixed with measuring jigs, and shear bond strengths were ob-
tained using a universal testing machine with a crosshead speed of 0.5 mm/min. The
shear bond strength data were analyzed using one-way analysis of variance and t-test. The
post hoc comparison was performed using the Tukey’s test (a=0.05).

Results: A significant difference in the surface roughness was observed between the speci-

Corresponding Author mens of groups | and Il (p<0.05). Surface treatment with liner and sandblasting showed

Jae-Hong Kim . . . . .

Department of Dental Laboratory Science, higher shear bond strength between zirconia core and veneering ceramic (p<0.05).

College of Health Science, Catholic Univer- Conclusion: The sand blasting and liner treatment increased the shear bond strength be-
sity of Pusan, 57 Oryundae-ro, Geumjeong- tween zirconia core and veneering ceramic.

gu, Busan 46252, Korea
E-mail: kjhong@cup.ac.kr

; Key Words: Liner, Sand blasting, Shear bond strength, Veneering ceramic, Zirconia
https://orcid.org/0000-0002-2679-8802

INTRODUCTION o 299 A AAstel 1z SA] g ¥L 23 9 Y

227 900, 58 948 AAALHD 724 B9 % 2

Aot AT A AN Gsl Ak Lo s NuTF TAY DAY BB, BAE, QEAE AF, 5SS
2 71549 ZHlo] 28 BAAGAT, Haole BAEY A4 & S} ChSITHB Al

T 37kt Av| R AAF Y] i E AREAR] ARGo] FTFskaL AE2F Yoz ArAx|ote}t - AT YL S HJustA Adsh=
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MATERIALS AND METHODS

1. A9 U=

E A7 AHEE AFE Table 19 AA8HA L} Zol(core)e= X2
F Yo} EE(IPS e.max ZirCAD; Ivoclar Vivadent, Schaan, Liech-
tenstein), veneering ceramic2 4% TA(IPS e.max Ceram;

Ivoclar Vivadent), liner= IPS e.max ZirLiner (Ivoclar Vivadent)

& AHgatsict

2. AHE A2
22 F FF AHe] 27|02 13.5 mm, A= 13.5 mm, &°] 3.5

Table 1. Composition of the ceramic materials used in this study

mm)E A3 F, &2 I $EF 20%2 125to] CAD software
(exocad; exocad GmbH, Darmstadt, Germany)& t]Z}l5}o]
CAM software (hyperDENT; FOLLOW-ME! Technology Group,
Munich, Germany)Z 7F5H|o|HE 92 & F4H|(Trione; DIO
Implant, Busan, Korea)& AR50 75ttt RE A|HL A3}

715 A4 A 9] BT} o] Stone point (Abrasive stones GC#13;
R&D Dental, Seoul, Korea)E AH&-5] 35,000 rpm &2 9
GE 5030 AA AvtE APetAdtt. Ant & AFE(Zirkonofen
600/V2; Zirkonzahn GmbH, Gais, Italy)ol] @& & &4 AAZ0|
el AZske] HF AW Aolct FHE AHE SRl AeAA

237 AH71Z 1082 A F 29 Zeu2 A%5k] 2014 4
Az A7ckFig. 1)
o 229 Azsol Zojuict FAY FEUI 2712 RS

S71 915k ABAET A Fele) AElE FFL AL, 2
2o 3ol 9jo] 22 Felo] EAE FAeIGIT, FIEAE A8
B2 24013 EA0E Hy20) 14 248 B ¥ 4402 A
& 522 BN o) £58 PR 04 Z4o0] 274 248 A
A, 240 Bt ABS WA TSt 778 Belstol QA
oz Aol Hg=A] FsAT). A2yl e BIEAPS
e.max Ceram Dentin; Ivoclar Vivadent)2 &/4dstgom, &4 A
20709] AJHZ
Xdlo] 24519 EAAE HYA(Programat P300/G2; Ivoclar
Vivaden)® A 2AH] 24 AAE] EA AP cH(Table 2).

liner (IPS e.max ZirLiner; Ivoclar Vivadent)& &

Figure 1. Specimen of sintered zirconia.

Material Brand name Chemical composition Manufacturer Lot no. CTE (10°°K™)
Core IPS e.max ZirCAD Zr0,, Y,05, Hf0,, AL,O, Ivoclar Vivadent, Schaan, S01015 10.8
Veneer ceramic IPS e.max Ceram Si0,, AL,O;, Na,0 Liechtenstein S35114 9.5

K,0, Zn0, Cao0, P,0;, F
IPS e.max ZirLiner Si0,, AL,0,, Na,0 N29042 9.8

K,0, Ca0, P,0s, other oxides

CTE: coefficient of thermal expansion.
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Table 2. Firing schedule

Start . N Final . Vacuum start Vacuum release
Brand name fF Dry time C/min fF Hold time ofF o
IPS e.max ZirLiner 403/757 4 min 40 960/1760 1 min 450/842 959/1758
IPS e.max Ceram 403/757 4 min 40 750/1382 1 min 450/842 749/1380
Table 3. Specimen groups prepared in this study
Surface treatment Crosshead speed
Group - : 0.5 mm/min
(n=10) Abrasive stone Sandblasting Liner
point polishing
| O X X
Il O O X " ccon .
Metal Acrylic resin Zirconia | || Veneering
I” O >< O eta ‘Ilg Ty core (’-‘ﬂ-
v @) @) O
3. BH Az

BEAEES A S AR & FAAR o] 1F50& ol A
3515 tHn=10). Group [ oM A& 7] e g2,
Group I+ 110 um9] alumina oxide (ALO,)Z 47]¢} st 10%7F
sandblasting?®t ¥, 1027 230414 & A8k Group I+
sandblasting 2] glo] A#f liner(IPS e.max ZirLiner; Ivoclar
Vivadent)& A RALS] A AJo] whet X8 & 4£A35%ct Group
IVE Sandblasting ¢ & A|2ALS] Z|Ao] whe} linerS EE38IATH
(Table 3).

ok

o
< A3

4. BH I L AHZY| Bt

227 #HA T 9l sandblastingol] 25t 4 AZ7|E v]7
7] 93l 3D surface profilometer (Contour GT-X3 base; Bruker,
Bremen, Germany)E ©|-&5to] AlH EHO AAE B7lstqth
AHO] FF F910A 3.0 mm9 AYE AW F 53] A5t 7 3
+ AR7] A3 3¢S 71553

F}-z15]
g0

5. MCIZBE 23 U IH B

Ky

A5 30 mm, ¥°] 22 mm A% FE o 23§ ot=28 HZ(Or-
tho-Jet; Lang Dental, Wheeling, IL, USA)C.& Xufjsto] ActAg}
B 548 A1Gigel 142 & A=F stgiet Y9 sh5o] A2H
Yo} 31019} =4 Ato]o] HHHo|| FUT WFOR HIHEE Ak
AT 348 A0 14ste] A2 Yo} FojoflA HALEA S 5
Hol T w71A] A A st oH, TH5A1 A7 (Instron model
3366; Instron, Nowood, MA, USA)Z crosshead £&= 0.5 mm/
min® £AA HstsgE S Fig. 2). IHEE AHY 4
g A92¥FEE ST $ AlHoA spdd R9E WaFd A
2]5}9] scanning electron microscope (JSM-6510; Jeol, Tokyo,
Japan)E o|-g-sto] Tt
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Figure 2. Schematic diagram of the shear bond strength test sep-up on.

Table 4. Roughness values experimental groups (unit: pm)

Standard Mean difference

" *
Group Mean deviation value p-value
I (control) 0.76 0.15 1.07 0.016
Il 1.83 0.24

*p-value by t-test.

6. S4=4

=3

AHAFLEY 71&4 SA= B4 2EBAE Yl &
AE greo A 5244 BA Shapiro-Wilk testZ 4 AFS 4
Bt A7 o] 1F BF AFEEE AFEHA 0| 2L AHE E
2 253 SAYHQ dAEAE(one-way ANOVA)F} t-testE
ANt 0w thEH| 1 A% (Tukey's multiple comparison test)2.
EAFEAZ AFstE. BE SAEA2 IBM SPSS 22.0 for win-
dows (IBM, Armonk, NY, USA)E °o]&st3or, E44 oS 9
A 15 279 52 0.052 st

RESULTS

1. 22|14 2H2|0f 2 2HAHZY|
A 2F Yo} F0]9] sandblasting #&] A7} Fo] FHZE =427}
+ Table 49 Zt}, FHRE+= Group 0] 0.76 um, Group I+ 1.83
umz FAZ R §og 2olE Uehlti(p<0.05). 3D optical im-
age analyzer®} Scanning Electron Microscope (SEM)& ©]-83+ #
AT A Group 12 FAE FH7F 2z 38 BHFSS EA
2”1, Group I €Fu|4 A2 F&9 93] burd] 2482 %
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aAsglot AR EHlo] T2 Zel8 AL/ BHHGTHES 3, DISCUSSION

2| 50 Av| Ao AEH7t WolAHA AARLE AREA R
2. MHZERLE 202 4E5A, AXo] TARAR FEAE H97} 27161 T,
7+ AP B4 AGAFHES BEHA = Table 59 2t} ojof me} F=rt AR AREA #5858 247t S8k AeH171.
Group I IZ2Fo|AE= 11.91+1.19 MPa, Group 11 A¥+2 15.38 §&o] CAD/CAM (computer-aided design/computer-aided
+1.13 MPa, Group III A3 15.53+1.29 MPa, Group IV A¥ manufacturing) 7|49 Y=L 22 7|44 7ot A AgAS 72
& 20.32+1.93 MPa& YEsith 72 A9l 7o AdZdddE & £ AREARY A5 vE S7HZ & e 7S Bl A
ol ZAsl7] S8l YEFAEAE AW AT 2 AT HE A o A2 AF=AT AAF 9] Foj-AFEA ] ARt g
AR o7t Zol7t AATHp<0.05). 7+ Ak 7+o] {23t jo] Aol gt A= AREATY] A ZE Al YHEE dISstetl &
£ A5 A5k sl sl A4 AA A3, Group 1T AT}
Group III A¥F 7Hofet B-2J3t 2}o]& Ho|x] gofy YHA] At Table 5. Mean of shear bond strength and standard deviation (SD) (unit:

- MPa)
Zroll= F9l3t Aol E B HtH(p<0.05).
Specimen Group | Group Il Group Il Group IV

3 El.;é-lﬁ _Tld-ial- 1 11.96 14.51 14.01 21.87
. 2 13.43 13.21 13.89 19.43
AGEAFAE A AR AlHoA A2FYotet AF A7t 3 10.67 17.88 17.68 22.96
ZrElo] 9ld W FA 02 SHPAE SEMOE sl T é 1;?; 1321 Eg? giﬁg
Q1 Group I AJ#HoA= &As] drejd Q] 2 o P (adhe- 6 12.36 15.22 15.28 2167
sive failure)& B FOoH, Group II, Il A|Hof| A& &4 dha]=|7] o 7 11.23 16.67 16.32 19.35
8 12.32 14.36 14.52 21.77
I AFEAPE A7 dorgls =3 3 P (mixed failure) & HEHU 9 1122 17.01 1730 19.26
9ic}. WHao] Group IV A|HOIAE liner®} ARwA] 7ko] A 1t 10 10.95 16.18 16.95 21.13
Mean 11.91° 15.38° 15.53° 20.32°

FOFA} : Tre)o H oI TR
A ¥ (cohesive failure)S HHTHFig. 5). <D 119 13 199 193

**“Data with the different letters are significantly different at 0.05 signifi-
cance level.

Figure 3. 3D-optical image of specimens
after sandblasting treatment. (A) Group |,
(B) group II.

Figure 4. Scanning electron micrographic
images of the zirconia surface after sand-
blasting treatment. (A) Group |, (B) group II.
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& £H18]. T A2F Yool AR EA] Atolo] A3 A5t
At B2 A7t o] R0l 1L o, o]F A= AZFYotet AR
EA9 A3 vAYUES HH 36| ) gt £, 3ot #HA
2 A-8519IrH19,20]. APATE EHE A 2F Yol HREA
o] #HA Y W] ©hE W3E AYF o= v wslaA} syt o
ZhA 2 A= A2 Yol ol dFu|t sandblasting®l 9
e E94 RAAYE MG, 9 linerg =323 F 27 6}o]
skek4] A E AAstgih

A23o} 7ojo] B4 A gt #9H A7) FFL Group
11 #°] 1.83 um& Group I #9] 0.76 ym=Et} ol FAH oz {9
gt Z}ol& YERHTH(p<0.05). 3D optical image analyzer®} SEM<
0]-§3 BHTWANN L o2 FAZ B T 4= AT ol= Wegner
52119 A+ A1} 2o] Alumina OxideZ A&-3F sandblasting
13T B9 xH ARV HEE 7P ZakFQl Wolgt Bargh
Zo] 9lth21]. o] A 2F Yo} A 31 sandblastingo] EHO
vz, F2E A #84, 254 52 AT RuPd AF
A7} AA5h= AR sAETHI2L

A 23 ot tigt AF=A 9 A2 FdA1717] fs) 2etA A
e dFEo] e, 7P i#A < ¥Rl liners =X5k= A
olt}. Liner? &-&of ] Aboushelib $[22]2 o1& AH|(mask-
ing)st7] Aol Agshe A oE AFEA S A4S S7H711 2%
BEE st drhe d7AIE Basty o, v liner 28]
AYAEE FslA grethe A7 AN BEHICH23]. ek £ o
oA+ sandblasting®] 2% EWH 29} linero] 3}5+4 A2
£ AL NHEEY ATEFAEE EAolgith. A4, E94 4
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Figure 5. Scanning electron microscope
micrograph of specimen after shear bond
strength test. (A) Group |, (B) group II, (C)
group I, (D) group IV.

3} A2E BF Al¥e Group IVOlA 7HE 22 AGEIAES
YeEPH Y, T2 2= Group III, Group II 123 Group [ &£ 2.2 1}
Bt oj¢t 22 A¥E EYE EEF nHA Y 35t mHA g
£ TUsHA FEshs Aore A2F Yot AFEATY] 2R E
£ 959 A7 9FE vA 4 ¢low, E94 9 38 1
HAZE Ao AlFeHAS o A EF Yot AFEA 7he] Atast
Bt RotA S71e AZ E1E = AAUTHp<0.05). =& Al A
89 linere 78] A2t 71A R, A2 3o} Foje} FUshH 733t 3t
A A frEsto] A 7S AR 23H22,2418 BTk
37+ "}, E3F sandblastingol 2§ BHA 2= A2 F Yo} ZH
g3t Zlol9] #E& FLF BN N2 ot HH| ARVE B4
sto] 1 AR A 2F Yo} Fojet AFEA o] AFFEE S7F Al
71 A0 2 getETH25].

AT v & A PAE B 23 sandblasting?t
linerE ¥7 A =g Group IVolA A=A 9 opA o] 23t J/dol &
A8 PG r FHEEI o] sEFLE Aot vd
Ao 4 AP0l AEAFAES AA ] A= Ao= Azt
5o, o] A2F Yo} Fojet AFLEA Ato]9] ZAgeo] HALA|Y
TR =%7] gZola sjAlE 4= At

A23Yote] HAEE FIA717] sl ot 71414, 3keky A
2 W So] A& ATEL Aok ARIFGoA A2FYok= ALF
o7 Fo] Frj= 1 7] wiEe] A2FYote] Harg o] 2 o
o2 f 5% Aot & AFE dH 2z g A5l
ThA FE7F A, Aol A 2FYotel AF A0 AEHE F
7HA 71324 §eh sandblasting} linerE SAl0] 3 4+ 42 A
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ojt}. I} o] A oA AFESE AJH-L AAFARI 2|3} £E-E O] P
S WEeHA] Zat, o 717 74 W R E3Hods W A%
% tharks @740 k. o2 ngsl] AHE A3 $RET}
RAE Gl ABe AZstn 774 W B4 AAT $28F o]
AR HEE 245k A7 S Holop & A02 A7 gt

CONCLUSIONS

B A& sandblasting (B8] EHA D) liner (3152 FHA
) Aol A 23 Yoot AFEA ] AARAE WA= FFS
gobi 1A 5H1 L, AlfHA o] AN TRt 22 A ES At

1. 23 o} Fol9] F2|4 HHA = HH AW §AHCE
T3 FFFS FATHp<0.05).

2. d=Zl a4 nHA e} 3lekd nHAYE AAEA 9 A%
2o 2 YL 713X £5}14, sandblasting 229} liners ¥ &
3= Aol AZF Yot Fojot LA o] o] axA9l aQ1o
2 283 S5k th(p<0.05).

3. B Aee AGEAIRET} 52
¢ (cohesive failure)& EAT

2 Group VoA T -3AA =t
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