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Effect of different cleaning methods on bonding strength of

zirconia:a meta-analysis "
ZHANG Xinyu ,FU Miaomiao , SHANG Weihua , ZHAO Yuanyuan \WANG Tao*”
(Department of Prosthodontics ,First Affiliated Hospital of Zhengzhou University ,
Zhengzhou , Henan 450052 ,China)

[Abstract| Objective To systematically evaluate the influence of five cleaning methods (water wash-
ing,sandblasting , phosphoric acid corrosion, sodium hypochlorite clean and Ivoclean clean) on the bonding
strength of zirconia contaminated by saliva and resin. Methods The related literatures published in the data-
bases of PubMed,Cochrane Library, Embase, CNKI, Wanfang and VIP were retrieved from the date of estab-
lishment to December 2020. The manual retrieval served as a supplement. Two reviewers independently
screened the literatures,extracted the data and assessed the risk of bias of included studies. Then the meta-a-
nalysis was performed by using the RevMan 5. 3 software. Results A total of 10 randomized controlled trials
were included. The control group had no saliva contamination. The shearing strength(SBS) of the water wash-
ing group.sodium hypochlorite solution group and phosphoric acid group were significantly lower than that of
the control group,and the differences were statistically significant( WMD=6. 61,3. 76,6. 75,95%CI :2. 37—
10. 85,0.27—7.26,1.88—11.63,P=0.002,0. 030,0. 007). There were no statistically significant differences
in SBS between the sandblasting group and Ivovlean group with the control group (WMD=0. 14,0. 73,95%
Cl:—1.13—1.40,—0.19—1.65,P =0.830,0.120). Conclusion The bonding strength between zirconia con-
taminated by saliva and resin after cleaning with water, sodium hypochlorite solution and phosphoric acid is
lower than that without pollution;sandblasting and Ivoclean could improve the bonding strength between zir-
conia and resin to reach the level of saliva free contamination.

[Key words | zirconia;saliva contamination;cleaning methods;shear bond strength;meta analysis

*  EETHE . E A PHEEOGTTRIH (201702059) . FEE R IKRITRE (1996 —) , A e 15 I, 78 132 A7 4 AT 5 28, 32 BN 28 8 &2 27 05 1l
5T . o #EIE1EE . E-mail:fccwangt]l @ zzu. edu. cn,



$AEF 20225 7TAFHS1EF 13 M

A T 2 M A AL B (yttria-stabilized tetragonal
zirconia polycrystal, Y-TZP) i T B A B i #) 3& 2= ¥
RE FUAILARCE RE 4 ) 12 T M 268 1 5 0 4 5 B 5 1)
D i) S W O Bo o R a1 R ey 12
MCE AL BY B R B L 0l 95 Y BT 1Y) 2 P
JERES AR SRR IR S A EE N KD HR A
] Ff 5 1 AT 9 5 2 T R AR AR R L AR g R
FH meta 43 87 7 3L VEAY T K phk TR Ab B B AR R
Tt KGR R B U 3R T T R Ivoclean V1 5 #f
AR ARG 3R T I Oy 2O R 4 R R A S e, DU Oy
I PR FH 4 it 2 5 4R 4
1 #REAE
1.1 X#k# i

THE LK ZE Pubmed, Cochrane B 43 1E . Embase,
TR (CNKD 5 5 B2 0 4 3% 55 3R b SC 1 ik
55V £ (VIP) 5880 e N R 28 2020 4F 12 H KRR
A SCHR , F TR 290 A SCHK 9 2 2% SCkPE M #h 72 .
W K R 1A S zirconium oxide, zirconium dioxide,
zirconia, Y-TZP, shear bond strength. clean % ; Hf X
K 2 1) Ry B AL LB K LV T L 39 09 (shear bond
strength, SBS) %4,

1.2 N5 ik

AR HE . (1) WF 5% 28 7Y R B HL X IR 568 (ran-
domized controlled trial, RCT) ; (2) B} 28 X % Sy Tl k2
45 TURD 5 A9 Y-TZP %5 (3) X IR 41y JC W g 75
Yy s WF ST AL T TR il A M R TS R S A SR K ek
W b b B Wl TR TR 1t L IR SRR M T T L Ivoclean VE 3 5
P50 X Y-TZP BB AT s () R dE b
SBS. HEBRFRE: (D5 EBALF L8381 R G WA
) RAL T & 2 PR 7 A58 (3) 3 i 7 XAk
FRAE 1Y 5 Bl (4) A1 % B 4H 53R 0 47 Mg 1 o Ak 2L
)M R Ge P A& 10- 35 9 0 Tk 40 %8 — S0l 1R 1R
( 10-methacryloyloxydecyl
MDP) ; (6) £ 5 5 bR A J& SBS.

1.3 X #kimit 5 HKABERI

2 24 R 58 N 532 S E A SC R 7 2 R 4
JFAE Az AT, an i oy B 5 55 3 44 BF 98 N 51 P R Al
P, BAREEICN 2 (D SCHRBE AR B (FE& L R AR
FRAE) 5 (O FEXT 45 (D MEA I (4) T Fi A it 5 (5) 25
JR TR R
1.4 U8R FM

KM Cochrane Tt 5. 1. 0 #4211 RCT 1 far XU
W PPAL T E i1 2 44 WF 98 N Dk S7 %l A SCRR AT 7
B B E AN .

1.5 %its$a®

K H Revman5. 3 Gt AF#4T meta 4387, 1 &
TR £ s Fon, R INAL Y 322 (weighted
mean difference, WMD) F1 95 % 7] {5 X [] (95 % confi-
dence interval,95 % CIAE N BN A3 HT G it i . LA P<<

dihydrogen phosphate,

2289

0.05 HERHFEITFE L. M AT RIER S
XM Cochrane Q ¥ 56,315 I° . &H& I L5t
ST (1P<<50% ., P==0. 10) , 35 45 [ 1 R4 0 A5 Y 3k
1T meta ST ARG 2= R (1P >50%, P <
0. 10) W R F BE LR BRI 4T meta 43#7 . I 43 HF 7
R . A AW 5T 45 S A7 A B S S o R A AR
PEO M AT b B, R R AR AR Egger's 2 4G
I sE AT W, P >0, 05 W A7 7E & 2% T £ 119 7T fig
PN,
2 % e
2.1 %m&aR

FLAE R WA OC SCHR 207 G (PubMed Kt 43 R .
Embase &t} 37 55 .Cochrane B FHiEf H 5 Fa .CNKI
R 91 Fe i BESF MK 27 5 VIP K 4 R .4
B2 0 e B N A SCRiR 10 A0 R S 8 L
SC 2 RS, SCHROT AR S A RO E 1,

SLINE R SERINE TIPS S 3 VRN S A AR KR
(n=207) (n=2)
| |

| mmpeie=no |

v

| macmmmEie-no |

Hibk(n=81)
» FRARF
* LER K RGN

A 4

y
‘ W4 S (n=38) ‘

HeBR A2 S BOR 5 K (n=28)
« JEB) 5
* K ARG AR £ MDP
« EETR<2
- i 7 RARPRE R 5 R
675 N R B AL B W RS

A
IANGEPESI TSR (n=10)

v

NN GE BB BR(meta HT) 1 SCHR
n=10)

1 MR H R R R

2.2 IANSUER A RAFAE 5 AR R PR 45 R

YN SCHRFEAHRAE DL 1, g0 A SCHR IR P 45
RILE 2,
2.3 meta > WER
2.3.1 Krbzbinls xR L E

10 & SCHR A 5 S K v e 21 45 % BE 2 e 468 1 SRk
SR R 77 BIREA . A WF ST AT AE G i 2R R
PECI*=94%,P=0.000 01) , BE¥& B HL W #5 KL k17
meta J3HF., Kb PE4H SBS B WA TR IR, 2 H A
GiitaF m L (WMD =6. 61,95%CI : 2. 37~ 10. 85,
P=0.002). 4575 5 AT 58K U5 TR A A7 B 1] 79
2.3.2 WAV G AR LA



2290 ¢ AEF 20225 7T AFHSL AR 13M

10 FESCHk P b B Wi rb 4L S5 BE AL Fb SRy SCHk 5 A, WEAP 4] SBS SR L. R RS HEE X
Rl sl A5 iR, R E LS IR EMN S [WMD=0.14,95%CI:—1.13~1.40,P =0. 837,
(I'=19%,P =0.29) , &£ [# & %W AR JE 1T meta

x1 2N TR B A HRAE

SRR BrsERr4: TR i SIS LM
G o i R
ALADAG % IPS e. max ZirCAD K TR 12 16.0+4.9  17.5+8.8
0. 5 YUK SIRAN -+ /K ik T4 5 17.6+5.8
Ivoclean—+7K e . T4, 16.6+7.5
KIM 2] LAVA K mirge TH 5 57412 10.4+2.1
50 pm AARURIZE 10 mm AYEEES 0. 25 MPa fE ST 6512 4
WERD 15 sk bk T4
Ivoclean+7K ik T4 5 9.1+1.3
LU RN+ 7K b T4 9.9+1.7
FEITOSA 417 Ivoclar- Vivadent Kb T4 12 16.4044.33 20.548.84
37 VoW K Wk T 10.1042. 92
Ivoclean—+7K sk T4, 21.50-+4. 86
ISHIT IPS e. max ZirCAD Vi QUL e o 10 5.740.5 16,4429
37 VTR K e e s 114425
Ivoclean—+7K #1isE . T4 5 14.9+2.2
50 pm SEARBURIFE 10 mm (9HE B 0. 2 MPa 9 ST 16,4419
WA 20 s,
ANGKASITH 21 Ivoclar- Vivadent %0 pm SRR 50 mm HOBEFS 0. 5 MPa HOFEJ1 T 10 23.1+1.7  25.846.1
Wb 20 s;
K T4 5 10.4+3.6
35 VoA IR K Mgk R 5 9.942.0
Ivoclean—+7K #iise . T4 . 22.7+3.8
YOSHIDA™ TosoCorp TR g 8 9.1£2.5  24.3%1.9
A0 VoBIR 7K Wivigk L T 5 22.243.1
Ivoclean-+7K Wi . T4 5 23.14+2.1
50 pm FULFRITRLZE 10 mm AYFEES 0.3 MPa (ST i 1iad
WD 15 s,
GONZAGA %) IPS e. max ZirCAD K TR 10 9.9646.62  7.36-6.48
3590 WERR K ok TR 12,9547, 96
Ivoclean—+7K sk T4, 9.10+5. 30
NORONHA %] Kuraray St 10 15.643.0  17.343.2
Ivoclean—+7K #higE T4, 18.4+3.1
o0 Vita Ivoclean+7K i1 . T4 5 12 19.50+3.65 20.0542.92
50 pm AARIURIAE 10 mm AYEEES 0. 25 MPa RS
— 23.112:5. 69
120U REN K ohide T4 17. 3443, 39
i LAVA 1% U BR N + 7K vhE T4 5 5 15.9743.25 24944208
37VoWERR oK W+ T4 13.5742.45

Ivoclean—+7K e .4 . 22.82+2.93




FAEF 222 7TAFLES 13

A Random sequence generation (selection bias) E-
Allocation concealment (selection bias) I -

Blinding of participants and personnel (performance bias) _
Blinding of outcome bias) | |
Incomplete outcome data (attrition bias) _j

Selective reporting (reporting bias) I’

Other bias | |

0% 25% 50% 75%  100%

| .Lowrisk of bias DUncIearrisk of bias .ngh risk of bias |

B =
2
2
s
=
> B 3 R 3 2 8 2 2
H# S 8 T 3 o =
# #® = =2 2 e =@
< 2 2 o2 2 o2 o® o» oW
[ N N C )
oooooooooo
QQQQQQQQQQ
mmmmmmmmmm
SRR TR A ) @ | ® | Random sequence generation (selection bias)
N | W || @™ | ™| ™| ™| | |Alcation concealment (selection bias)
olo/e|eeoee e nma ana biss)
W[ || [ | | [ = | = |Blinding of outcome assessment (detection bias)
QO OO >~ |~ @ @ @ @ ncomplete outcome data (attrition bias)
SN @ O N~ O S S @ @~ selectereporing (reporting bias)
W[ || | = | = |Otherbias

A+ 45 T B A47 UG 7 93 L 5 B+ 2% 00 0 3 XU 31 17 0L
& 2 49 N\ ST 4R 17 XU R i

2.3.3 RAMAAL AR E

10 & SCHR H 5 Sk R B 20 5 0k R e 3 1Y) S
k4 R 3 34 BIREAR 45 B 9T TR A AE ST 2
ST =79% . P =0.003) , &5 B HL R0 FE A
1T meta 43 H7 ., W BRENAL SBS B B AL T XF B4, 22
SH G E X (WMD =3, 76,95% CI: 0. 27 ~
7.26,P=0.03), 43755k B S Uk SRR AN T
JEE % b B ) 1) 22 -
2.3.4 BhEi4L L TR

10 s SCHk A #5 B Wi 1R 21 5 % BECA be A 1) SC ek 6
gl 3 55 BIRE A, 4% ST ) AE AR S R R
PECI*=92%,P=0.000 01), & KEHL RO 58 17
meta 7381, BEER4H SBS W BK T XA, 2R A5
it E X (WMD =6.75,95%CI ;1. 88~11. 63, P =
0.007) . 38T 5 o 1 it D] Ay Bt I ok 590 e B 1) 25 5%
2.3.5 Ivoclean 40 5 x B8 20 1k 4

10 55 ik 5 ¥ K& Ivoclean #H 5 X FE 4 b
BT Sk o4 BIREAS . 45 BIF 5T 18] G 48 3 R B T T
(I"=0%,P=0.70), £ [ w3 0 A 4T meta 43
. Ivoclean ZH SBS 55X M4 L3 . 2 R LR ITH =
X (WMD=0.73,95%CI:—0.19~1.65,P=0.12),
2.4 BB

KPR IR AR AN B IR 4 meta 43 BT 45 B AE
FERER S T SR A 25 B BT 90 18 5 vk 2R A7
JEAE AT M » K BRSN 55 AT — F 5% X 45 O &5 S 5% i R K
UL meta Z3 745 R AECHFRE .
2.5 R EARB ST

K2 Egger’s K 56 25 S 5 7R ] BE A7 7E & o A
fF (P =0.001) ; MERDZH IR SR AM 28 | W 1R 1R Tl 28 L Tv-
oclean 4] Egger's K 36 2% J & WA 77 76 & 4% A3 1) 7T B8

2291

PE/N(P=0.170.0. 263.,0.109.0. 061) ,
3 i it

SRS A RE T R R L T 2 0 1 o L AR A
F R E AL 27 P RE A A T A 2 T R IS Rt A4
AR R ROR B RE R A R s
SRR . SR AE I AR R B Y o AR R, PN R S I
S5 G 2 0T SEU AL B YRS H2 AR Y B B T R L R VR
TGY R AR R E RN R — RPN AE
BLY BT . Grobl 2 2 W S T EAE S AR R TP B —
J210~20 nm B8 [ B BRAREL A A R m A B
REU L BHAS AL S ORE e BR 0 &5 A H AT, WO
F14) 2 THT ¥ 335 7 A 7K e | A A Bl R R kL TR SR
PR B T8 A Tvoclean ¥ 1 46 o (H I 18 5 X5 8 AL 85 5 )
g TRDARY 22 588 B2 %) 52 M oK 38 o — B0, IR G A B 58 % LA
5 i i T 2O eV TS Gl ) SRR A R i 2 TR R
FEOR BE S AT T meta 307,

A B A WP A R, SR SR AR K T
WM B R R A AT L I R R 4 T R R
FHRRBR 0 7 W0 A s AT R AL B . H AT, 2800t
G T HEAE IO ORG 2 O =Xy S R AT 10w A b B A
MDP 9 Ji T 7 SRS 52 5500 L WERD R 38 n 4Tk 5 &
TETEURE B 7 A SRR B A B R 42 v B 4R T
R4 . MDP 2 — B 8l 2 6 25 T R S 4, U 1
R K TTIT Al 5 A B 8 AR 2 1Y “P-O-Zr”
SRS SR B O RG 0 R R A PET L BT RLL AR
TF 5T 94 A 1 2 SR S A A R 47 F90 0 4 3L, HL
& MDP R 240, SBS 48147 T k4 A i
M ATEH N 80X R m WA bR E . BT’
BARTE 0N AT D RE R AZ 2 2 S BT IR Ty, BT LA,
SBS {3t e Bl 28 FH H5e 2 A0 K 42 00 B A 0L AR
WEFE AN AR E R RE L B T SBS AF 4 3 5 45 Jy 48 A5 X
AL, 1RG5 BE HEATIEAN

ENENELE S TVIN QU V=R IS SN R T S
X REZH , 3% B Bl 7K b PR AS fig 2 ok M YR 75 G o) K Bz o
FE i R AR RIS, A B R T, X B 2Ot B g i
(X-ray photo electron spectroscopy, XPS) £ & 75
W Y T TR W 1) 2 1 B 2 i AR fb s R i CLON TR &
I, H 2K ok ok & A AR U A K o e A g
F3 B A ARG 3R T VR TS L

ARWFFEA 5 T T Mt b b BT R RS G 0 Ak
BRG] SBS 9 meta 43 M 45 L R MR TS YL
AALES 2 Wi G SBS 55X R A 24, 26 B b A &b
THER T MRS YL 0, KIM 2508 M TS e 1 4R
145 28 AR SR ORI AD 5 4T XPS Kl ] CLON
TCE T PR E IO Y 4K, HAT R R R AT
D, 30 HELARE 1 4R Ak 2 U0 BH WS D BB ML B b 25 B 2% Tl
MIME R 2 . A BEIE N R, 50 pm 1Y Ak AR UKL 76



2292

0.1~0. 25 MPa B J& J3 T #EAT AP BEAS 2 Wt A 3
EALEE RIS B CREARAT SRR R T

R IR A — Fh AR R S P 0 2 oK g ] B
OB RS AR L Re A RO T T R A R
T B T e L (B 5 4 AR L R G TR A 3
Je AL 1 SBS AR F X AL, 43 Br R A, 18 &2 iR
T 5k B AU AR B 25 7 AR AU TE IR SR B i 7R
A ASY BER IR 5 B iR R A N B IR R G
AR R B i B A T AR T R AR SR 2
TE1) P9 Al 4 5

H T, I K N R b R B R R T 5 vk B Dy
35%0~40% ., YANG 47 ] 37 06 B i wf AL 5 %
T AT VG T XPS A6 I 2 B, MRV 75 G J5 I 3 15 Y
C/O & it LT FEAR 20 T i5 Y 7K F . 3% W B 12 Be 2 B
SRS FTH P MEVR TS e . (B BE TS R R B R R
ol W YT G ) SR TR B SR AR TAD Y SBS IR T X R4
3X o PR O SR S 0 W T i T R A AR R A 2 RN L 2
2 6w A T8 0 R0 A P T 480 A 5 3 T I 2>t Bt A
I W R 55 L BHL 1IE MIDP 5 48 1k &5 AR 45 550, BRI
TRRRKTTIT 5 AR ARG 208 3

Ivoclean J&& —Fh B Ve PR W, £ 2 AH AL E .
SR R I R K B R E RS . o
B 0 A A AN RETE U R 8 42 148 1R 3R TRV
AR B L Ak Tvoclean Y 48 Ak 45 KL
5 BEIR L 45 A RE 1 B0 Y AL B UKL 5 1 R VT g
FIR) 46T it 2 T 435 i il 2 P R O B B B ROR R T
B AL 0B — 0, B8 R Ty A ek Rm e . AR
T 45 IR BN, Ivoclean Ab BIE R 15 YL A0 A AL EE 2 A
B LW SBS YR & o s Yok -

L5 TR TS Y 0 SR AR B 2K R B L
W16 T 5 5 IR 2 8] OKG $32 9 BE AR T 0 75 e K 5 g
b \Ivoclean fg4 i ME VR 75 U2 J5 AL 55 5 W B = 1] 19
K455 B2 K B TR TS e K- . AR S0 A SCHR 2
N RCT ABABAETEA JE o Hy T 90 A b 1 BR i A< BF 58 2
PEFE T SBS fH . H 4% SCHR 19 BF 5% J7 8 il O 125 B
A X2 R Al A5 SBS @R S A K. ok, K
kAl Egger's K 5 45 5 R v B8 17 78 & F W 1A
(P=0.001), At A5 75 55 2 B9 BIF 58 % 4 0F 90 45 i 3
YA, A B R R BE A BT 22 A1 OC 1 & 5t £ BE HL X iR
BIF 5 RE $ fH A A S 6 080, O il R Ak 2 46 A 85 3% T
I R 75 Y B 4L O A 1 LR K AR

[1] #EBF. A0 R A A o A9 3% 1ML AL A v LT .

Bm s & A 2435, 2015,42(1) . 97-101.
[2] GUERS P, WILLE S,STRUNSKUS T,et al.

[3]

[4]

[5]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

¢ AEF 20225 7T AFHSL AR 13M

Durability of resin bonding to zirconia ceramic
after contamination and the use of wvarious
cleaning methods [ J]. Dent Mater, 2019, 35
(10):1388-1396.

ZHANG S,KOCJAN A,LEHMANN F,et al.
Influence of contamination on resin bond
strength to nano-structured alumina-coated zir-
conia ceramic[]J]. Eur J Oral Sci,2010,118(4):
396-403.

IRMAK O,YAMAN B C,ORHAN E O, et al.
Influence of cleaning methods on bond strength
to saliva-contaminated zirconia[ J]. ] Esthet Re-
stor Dent,2018,30(6) :551-556.

YANG B,WOLFART S,SCHARNBERG M, et
al. Influence of contamination on zirconia ce-
ramic bonding[J]. ] Dent Res,2007,86(8) :749-
753.

KIM D H,SON J S,JEONG S H, ,et al. Effica-
cy of various cleaning solutions on saliva-con-
taminated zirconia for improved resin bonding
[J1.J Adv Prosthodont,2015,7(2) :85-92.

ARK W o 7 R L 28 54 0E. 3R 1 L Ak 4b B K2 Tvo-
clean X Ml 1= 9 S AL B RS 42 VERE RO 2 i [ .
1 Js 91 T 468 2 2% 2 35, 2018,19(4) £ 218-222.
TAKAHASHI A, TAKAGAKI T, WADA T,
et al. The effect of different cleaning agents on
saliva contamination for bonding performance
of zirconia ceramics[ ] ]. Dent Mater J,2018,37
(5):734-739.

ALADAG A,ELTER B,COMLEKOGLU E,et
al. Effect of different cleaning regimens on the
adhesion of resin to saliva-contaminated ceram-
ics[J]. ] Prosthodont,2015,24(2):136-145.
FEITOSA S A,PATEL D,BORGES A L,et al.
Effect of cleansing methods on saliva-contaminated
zirconia—an evaluation of resin bond durability
[J]. Oper Dent,2015,40(2) :163-171.

ISHII R, TSUJIMOTO A, TAKAMIZAWA T,et
al. Influence of surface treatment of contaminated
zirconia on surface free energy and resin cement
bonding[ J ]. Dent Mater J,2015,34(1) :91-97.
ANGKASITH P, BURGESS ] O, BOTTINO M
C, et al. Cleaning methods for zirconia following
salivary contamination| ] ]. J Prosthodont, 2016,25
(5):375-379.

YOSHIDA K. Influence of cleaning methods on

resin bonding to saliva-contaminated zirconial ] J. ]



$AEF 20225 7TAFHS1EF 13 M

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Esthet Restor Dent,2018,30(3) :259-264.
GONZAGA L H,ARORA H,MARTIN W C.
The effect of cleaning procedures on the bond
strength of ceramic surfaces contaminated with
saliva and try-in paste [ ] ]. Stomatol Edu J,
2019.,6(1).:18-23.

NORONHA M D S,FRONZA B M,ANDRE C
B,et al. Effect of zirconia decontamination pro-
tocols on bond strength and surface wettability
[J]. ] Esthet Restor Dent, 2020, 32 (5):521-
529.

(S K TR L 4 N A N - R 0 O = i
B W R HE s FE RS2 [T ], S D R AR A
2020,36(6) :861-864.

X 25 o AR A B R VR T Y Y R T AR 3
TRE I R 4 ) RY 422 o B2 A S e [ D ] 3 AR T ARCOR
*,2020.

FURUSE A Y,DA CUNHA L F,BENETTI A
R,et al. Bond strength of resin-resin interfaces
contaminated with saliva and submitted to dif-
ferent surface treatments[J]. J Appl Oral Sci,
2007,15(6) :501-505.

STRUB J R, MALAMENT K A. Do zirconia
ceramics have a future in restorative dentistry?
[J]. Int J Periodontics Restorative Dent, 2013,
33(3):259.

WOLFART M,LEHMANN F,WOLFART S,
et al. Durability of the resin bond strength to
zirconia ceramic after using different surface
conditioning methods[J]. Dent Mater, 2007, 23
(1) :45-50,

TZANAKAKIS E G, TZOUTZAS 1 G,KOIDIS P
T. Is there a potential for durable adhesion to zir-
conia restorations? A systematic review[ J ]. ] Pros-
thet Dent,2016,115(1) :9-19.

PITTA J,BRANCO T C,PORTUGAL J. Effect of
saliva contamination and artificial aging on differ-
ent primer/cement systems bonded to zirconial J].
J Prosthet Dent,2018,119(5) :833-839.
AZIMIAN F,KLOSA K.KERN M. Evaluation

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

2293

of a new universal primer for ceramics and al-
loys[J1.J Adhes Dent,2012,14(3):275-282.
CHEN L,SUH B I,BROWN D,et al. Bonding
of primed zirconia ceramics:evidence of chemi-
cal bonding and improved bond strengths[] ].
Am ] Dent,2012,25(2):103-108.

KERN M,STRUB ] R. Bonding to alumina ce-
ramic in restorative dentistry:clinical results o-
ver up to 5 years[ J].J Dent,1998,26(3):245-
249.

BURKE F J, HUSSAIN A,NOLAN L,et al.
Methods used in dentine bonding tests:an anal-
ysis of 102 investigations on bond strength[]].
Eur J Prosthodont Restor Dent, 2008, 16 (4)
158-165.

KERN M. Bonding to oxide ceramics Labo-
ratory testing versus clinical outcome[]J]. Dent
Mate,2015,31(1) :8-14.

INABA D,RUBEN J, TAKAGI O. Effect of sodi-

um hypochlorite treatment on remineralization of

human root dentine in vitro[ J ]. Caries Res, 1996,
30(3):218-2124.

DEL CARPIO-PEROCHENA A E,BRAMANTE
C M,DUARTE M A, et al. Biofilm dissolution and
cleaning ability of different irrigant solutions on in-
traorally infected dentin[J]. J Endod,2011,37(8):
1134-1138.

ELISABETTA M,MUTLU O. Adhesion of resin
cements to contaminated zirconia resin cements on
zirconia: effect saliva-contamination and surface
conditioning[ ] ]. ] Adhesion Sci Technol , 2019, 33
(14) :1572-1583.

ALFARO M J, MEYERS E J, ASHCRAFT-
OLMSCHEIG D, et al. Effect of a new salivar-
method bond
strength[ J ]. General Dentistry, 2016, 64 (3):
51-54.

y-contaminant removal on

ClicFs B 31:2021-09-15 &1 H 111 .2022-03-06)





