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Adhesion of various dental luting cements to the mirror-polished
surface of metallic dental materials

KOHDA Kuniko NAGASAWA Sakae KURASAWA Ikufumi

YAMAMOTO Akio KUROIWA Akihiro KAMEYAMA Atsushi

Keyword : titanium, Ag-Pd-Cu-Au alloy, gold alloy, bond strength, mirror-polishing
FoU—FFIY, GEHONTVTLGE, SO, HAEWRS, SRS

The purpose of this study was to investigate the tensile bond strength of various
commercially-available dental luting cements to the mirror-polished surface of pure
titanium compared to those of the surface of Ag-Pd-Cu-Au alloy and gold alloy. Flat
surfaces of the three different types of metallic dental materials (JIS Grade 2 Titanium,
12 % Ag-Pd-Cu-Au alloy and Type 3 gold alloy) were mirror-polished, surface treated
and bonded the stainless steel rod using either of resin-based composite luting cement
[Panavia® V5 (Kuraray Noritake Dental)], adhesive resin-based composite luting cement
[RelyX™ Ultimate (3M ESPE)], 4-META/MMA -TBB luting cement [Super Bond® (Sun
Medical)], and conventional glass-ionomer based luting cement [HY-Bond Glaslonomer
CX (Shofu)]. For Panavia V5, either of Clearfil® Ceramic Primer Plus (Kuraray Norita-
ke Dental) or Alloy Primer (Kuraray Noritake Dental) was applied to the polished metal
surface before cementing. Scotchbond™ Universal Adhesive and V-Primer was applied
before using Rely-X Ultimate and Super Bond, respectively. The different application
methods of Super Bond on tensile bond strength was also investigated. V-Primer / Su-
per Bond indicated the greatest bond strength than the other adhesive for 12% Ag-Pd-
Cu-Au alloy. Although V-Primer/Super Bond showed the highest bond strength in both
Type 3 gold alloy, the obtained strength was significantly lower than that for 12 % Ag-
Pd-Cu-Au alloy. For pure titanium, application of the mixture of Quick Monomer (5%
4-META + 95 % MMA) and Catalyst V (TBB-O) prior to adhering using Super Bond
obtained the enhancement of bond strength. Within the limitation of this study, it can
be concluded that the effect of metal priming agent/luting cement to the mirror-polished
dental metallic material depends on the type of metallic material.
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Table 1 Metallic dental materials used in this study
AR TER L ZBAEBEMR

Material Code Category Chemical composition

(Manufacturer)

@rade 2 Pure Titanium Sheet TiG2 JIS Grade 2 Titanium Ti 99%, others (Fe, O, N, H. C)

(Shinkinzoku Industry)

Para-Z 12-n

0 - - - 0 0y 0 0

(YAMAKIN) Pz12 12% Ag-Pd-Cu-Au alloy Ag 49.5%, Pd 20%, Cu 16.85%, Au 12%, others

YP Gold Type lI o o o o o

(YAKAKIN) YP3 Type 3 gold alloy Au 75%, Cu 14%, Au 6.5%, Pd 3%, Pt 1%, others
HABI A awE RAabEORyE £40% H3%5 2020 221
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tannic-fluoride preparation
Liquid: copolymer of acrylic acid and
tri-carboxylic acid, tartalic acid

30-40 s, placed and left for until
10 min

= I N < S e 3 4
3. BEABRROMERESIRERR S DRTE = (Ra = 0.03 um). ZEFIKT 20 55 O 8 & P Pkige1%,
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Table 2 Priming agents and luting materials used in this study
AARTERALA-TI1v—bLUEBRAEX b
Material Code Composition Application method Batch No.
(Manufacturer)
Priming agents
Clearfil® Ceramic Primer Plus CCP 3-trimethoxysilylpropyl methacrylate, MDP, ethanol Applied and air-dried. 8W0038
(Kuraray Noritake Dental)
Alloy Primer AP MDP, VBATDT, acetone Applied and air-dried. 6L0101
(Kuraray Noritake Dental)
ScotchbondTM Universal Adhesive SUA MDP, dimethacrylate resins, HEMA, Applied and rubbed on the surface 80725C
(3M ESPE) VitrebondTM copolymer, filler, ethanol, for 20 s and gently air-thinned for
water, initiators, silane about 5 s until it does not move.
V-Primer VP VBATDT, acetone Applied and air-dried. RR1
(Sun Medical)
Luting material
Panavia® V5 (Shade: Universal) PV5 Bis-GMA, TEGDMA, aromatic multifunctional Paste from auto-mix syringe was 2J0098
(Kuraray Noritake Dental) monomer, aliphatic multifunctional monomer, placed, and light-cured for 20 s. 5M0104
new chemical polymerization accelerator,
CQ, photo polymerization accelerator, surface-
treated barium glass, fluoroaluminosilicate glass,
fine particulate filler
Rely-X™ Ultimate (Shade A1) RXU Base: silane-treated glass powder, 2-propenoic Paste from auto-mix syringe was 5095510
(8M ESPE) acid, 2-methyl-1,1’-[1-(hydromethyl)-1,2- placed, and light-cured for 20 s. 4533897
ethanediyl] ester, reaction products with 2- 5806543
hydroxy-1,3-propanediyl dimethacrylate and
phosphorus oxide, TEGDMA, silane-treated silica,
oxide glass chemicals, sodium persulfate,
tert-butyl peroxy-3,5,5-trimethylhexanoate,
copper (i) acetate monohydrate
Catalyst: silane-treated glass powder, substituted
dimethacrylate, 1-benzyl-5-phenylbarbic-acid,
calcium salt, 1,12-dodecane dimethacrylate,
sodium-p-toluenesulfinate, silane-treated silica,
2-propenoic acid, 2-methyl-[(3-methoxyprophyl)
imino]di-2,1-ethanediyl] ester, calcium hydroxide,
titanium dioxide
Super Bond® (Shade Clear) SB Polymer: PMMA, Powder (Mix): SM1,
(Sun Medical) Quick Monomer: MMA, 4-META, Multi-functional Powder (Dip): SS1
methacrylate, Catalyst; TBB Quick Monomer: ST2
Catalyst: SS1
HY-Bond Glasionomer CX GIC Powder: fluoroaluminosilicate glass, Mix the liquid and powder (1:2) for 111801

4-META, 4-metacryloxyethl trimellitate anhydride; Bis-GMA, bisphenol-A-diglycidyl methacrylate; CQ, dl-camphorquinone; HEMA, 2-hydroxyethyl
methacrylate; MDP, 10-methacryloyloxydecyl dihydrogen phosphate; MMA, methyl methacrylate; PMMA, polymethyl methacrylate; TBB, tri-n-
butyl borane; TEGDMA, triethyleneglycol dimethacrylate; VBATDT, 6-(4-vinylbenzyl-n-propyl) amino-1,3,5-triazine-2,4-dithione

)
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Mirror polishing

Ultrasonic cleaning
with distilled water

Fixing of masking
tape: ® = 3.0mm

(20 min)

Az -
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*
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Adhere stainless rod
with luting cement

Fig. 1
cross-head speed.

Storage in 37°C water
for 24 h

\ 4

Tensile bond testing
CHS = 1.0 mm/min

Kohda, et al.

Schematic drawing of experimental set-up for tensile bond testing. CHS,

AN TIT - 725 3RIEBEHBOFIR. CHS= 70Xy RXE— K.
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Table 3 Tensile bond strengths of medians, means and standard deviations in each luting cement/
metallic dental material (n = 10)

EEEHMASBEMFICN T 2 83BEBER X > FTOSREBER S OPRIE, FHES L UE
ERE (SO 10)

Tensile bond strength (MPa)

Priming agent Luting cement Grade 2 Pure Titanium Sheet Para-Z 12n YP Gold Type Ill

Median Mean (S.D.) Median Mean (S.D.) Median Mean (S.D.)
Clearfil® Ceramic Primer Plus ~ Panavia® V5 2.3 2.6 (1.4) be. A 1.6 1.7 (0.6) DA 2.3 2.4 (1.0) be. A
Alloy Primer Panavia® V5 3.5 3.7 (1.7) e A 1.7 2.4(1.2) A 1.8 2.2 (1.0) e A
Scotchbond™ Rely-X™ Ultimate 4.0 4.4(1.6) %A 22 3.0(1.7)bA 45 5.1 (1.9)2.A
Universal Adhesive
V-Primer Super Bond 5.9 7.02.7)28 27.8 27.8(52)2A 4.5 6.3(3.3)>B

HY-Bond Glasionomer

Yy b A oA
Cement CX 0.8 0.9(04) 0.7 0.6 (0.2) 0.5 0.6(0.3)

Notes: n, total number of bonded specimens; S.D., standard deviation

The same small superscript letter indicate that tensile bond strength values were not significantly different among each group in the same columns
(metallic dental material) (p > 0.05; Tukey HSD test).

The same capital superscript letter indicate that tensile bond strength values were not significantly different among each group in the same row
(priming agent/luting cement) (p > 0.05; Tukey HSD test).

B—3ICRUC EFENXFOTILT 7 Xy MPEHSIW TV 3HE, FEEFEVWI EERT (p>0.05; Tukey HSD test).

FA—fTICAU L EAXFEOTILT 7 Xy MMEHEINTVWIHE, AEENF BV EERT (p>0.05; Tukey HSD test).

35
B Ceramic Primer/Panavia V5
30 ® Alloy Primer/Panavia V5
B Scotchbond Universal/RelyX Ultimate
M V-Primer/Super Bond

HY-Bond GI CX

Tensile Bond Strength (MPa)

Grade 2 Pure Titanium Para-Z 12n YP Gold Type Il

Kohda, et al.

Fig. 2 Tensile bond strength (MPa) of JIS Grade 2 Titanium (Grade 2 Pure Titanium Sheet), 12% gold-
silver-palladium alloy (Para-Z 12-n) and Type 3 gold alloy (YP Gold Type lll) to luting cement after
storage in 37°C water for 24 h.

JIS2EF L (JL—RIfiFLr), 12%€R/INTTTLEE (8T -z12n), LUV T34
2 (YPOd=IWREZATN) (CHTIEBEBREA L bEDITCKAPIC 24 BRERER L 2BD5[R
#EEme (MPa).
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Fig. 3 Difference of the application methods of Super

Bond on tensile bond strength to JIS Grade 2
Titanium. The same letter indicate that tensile
bond strength values were not significantly
different (p > 0.05; Tukey HSD test).
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RRAETA ==K Y FEZIGH L72# (mix, 5.6 +
33MPa) ICHARTHBICHVWEEABRIEZRLE (p=
0.022, p=0.004). VP/mix & mix O MII3H A% 7R
Doz (p=0.789).

EE

AWFFEE, BRI G &2 BRI U 7Kg, $74b
BALFIIR & O AT EORBEDEAVEE R O h % Bid
THHMTHEML 72, WRHHEAEME L 6E & OFAEE
D FFM X ISO 29022:2013 (Dentistry-Adhesion-Notched-
edge shear bond strength test) 2V ASEIBHIMG & L TED

LNTHY, ZO7DHERERHEIR TIX YA Bk,

790 T b FEAR T W AR A IR S T & 72, BT,
R SR RN 2 A £ 2 2t oEEEORE
TIRZ D% { TG HBE SR ST & 72#%
Wadid 5 1671922 UL, ZoHEETIEE
A RBE AR TR RO EE 0B % 21712 <
WD S b 00, HAERE LY & L AEEMENIC
MEDID Y 2T, Z07-oBERTIH L CEMRIC
SIS 2 AR A 2 S L 23 24 RS, WS
AHEETH BHE12I, TORE LR 2T AR
% 2. AW TIEHEA SR EF 24T T
Wb HOD, BEEHEUC X BN A % S AR I HER
THIERHAME LT, 5IRESRBRE COME 2 M

L7z, B, T XNTOBTATF YL A#Oy FE¥E5L,

CHUCBIRIS ) 2 B 5720, 5 5REERE sBRE O K
Th DA ROEMITEE OB PR TE b DL %
Z7z.

RIFFETIE, 4FHEORLLEE AV MEMHAL
72 VAT 7 AENRNFETIREELLTIVRY Y b
LIVRDERAY NTHEH, VI4 Ty 7 AIERD
AWMLY VA MIBT DI L, SFET IRt
A MEITED S DITHEAKRBEE /v —2ZATVE
Wrd, BEEMEL Y AL MBS R, A—8—
RV FiZwbwsd MMA ROEELEL Y XV b T
HY, T —RWSIAHNEK VEBEROEAAEEET
¥ —4-META % 5% &/ 3 5. £/, 744/ ~3—kb
AEOWEHEIR CEREOEFICIH SN TNE I &n
S5ERIMOLY VR AL P EREBET R L.

FEANDOV TV RMBOEE I HIzo TEKEEA Y b
DBEEZLDHRS 5T I A =% H\wiz. Thbbi)
E72#H0aE3ts3Iv s o4~ —Fid7m

226

1794 —%, VI4A Ly 7 ATIZRAIyFRY L
SN—=HIVE, ZA=N—=FKRYFTEVIIA4~v—%
W k5 3Iv s T4 —13) VIR EREETE
I)X—=THAHMDP L, VT hv 7Y 7K 3TPS %
MELTHEY, RREIRARELTIIVIADARLRLTY
VWIAZTRTVIFAR—LL YR EREET IV T
AMBNORHEZHE L THESN TS, &S
NTWb5MDPIZEoT, FEERPL YNV I=ZT O
ENOMELWHTE S22~ 7ol TF54<v—IF
MDP & A 7 &H OFAE € / ~ — VBATDT 2%
REGIhThh, Bew - RS oSREE N7
FTAT—TH530 3 23y FKY P22 N—H)Vid
KE, 1 ATy TN T2y F o r7BoasRYy L
VA IATATH LN, TOWITITMDP & Ty
BEAEINTVEILRLBER YT I v 7 ANDHH
RBIC O TX SR Twd 3, VIIf~v—
& VBATDT 2 lit&5 L7z, BEBEHDOT I3 —Tdh
2 30)
NRFETIREA Y M ZODOICEAEKEET ) ~—%
BALTWaRWzD, HEROBEEEL Y Y EX Y Mt
NRTEYECBUKEZ R L, WKICX 2 EBHN R & £
YrOHLEP I EAWIETE S B B, )T, &
AV PZOLDIE—YOEEEERAL TR VD,
AWM HDbETHEY 2T I74 ~—WHPBUIEEL 5.
R IEPUT D AEEI X D EBEM R XA
RIS T A G, BEIEV o TT VI
F7IAMUBHEICET I v 7 TIA—%&ATHZ
EERWERLTVD, LrLBYS, TVIFH I NTI
A ML i LT Ze WARIIFFE Tld 2 OB R S 13 IEHR
12KV b D TdH o 72, Miyahara 5 19 13 12% 448185
T AAEII LT #600 i AW AL CRIFEI L 72 5 1
&, #600 M RBHEM TR I T VI FH > F 77 A
N ALER % Jifi L 72975 16 C MDP OB RLERR) 5 % i) L C
Wb, ZORER, WAMOEBNILD ST, WM
HNETIET T4~ —RLBEO D DI TE OB WA
MEZRTHOD, 20000 MDY —< Nt A 71) v Ttk
Tl #600 Tt KT T OWEI O A OB TIRITE A
EOREDEA RPN HE L2, LHELTWS 19,
—HEZ, TNIFH Y FT T A MLBEIE R & R L S
, EMiRaShEmESes 2 L TEEEONm I
HEHT B EBMONT NS 3 5, HIZEKHOHEEAL
2T, BAEREOFN ROV THHRT
&%, 72 z2E, TVIFHURTIA MU EEL 72
SIBEMITIE, 728 2 BEREHFCHRUIEZELTL T
H AR o7 27k

BHAGHDEDORY: F40% H35 2020



VI FRSAVEET AL WME SR TWE 19, $72,
REOMETIIF Y FTIAMIEIVELETVIFOD
WHEIANF—IZL > THEEH DI HEIL SN D 720,
TV 3 F O L SOBALAH E 5> T MDP 051 1
MEPEOND Z EHSho TW5D Y, KL TIRE
I OHEEILIC & BB G b MRFC& T, 270
IFH YT ITA MR TORMGEIZL S MDP &£ D
LN RS DM CE R o2, ¥ 539075
A —DEEM LRI ON L o7 b D LRSI
72, iR, VS A Ty 7 AR HWEGAD ATy FR
YRLZEN—HLVTHRKTHL LEZ LN
TUA T IAR=RVTIAT—-ICHEITND
VBATDT ® AV 7 M (54 — v, -SH) B4
B FMEALFICRE SN D 2 E M5 T WD 30,
COZLTHEBEMIMFARET LE=NVENLVI VEY
Y—OEAREMEL, BERE LY VRME oA
WHEHRTELEEZLNTVS. AIEICBNTY, &
PSS VT LEEITHTHA—IN—KY FOEHTYV
TIA X —DOEOEEEN LR E RS —HT, /8

FETICNTHT7OA4 T I54 3 —DFHERSIIME» - 72,

COHPIZONWTIEWL DDNEZONDL D, A—I83—FK
Y RAMLFEAERTHLDIIH L, /NFETANRES
AL EEDTF 2TV F 2T HMTHILIENEZOR
. A—=283—FKY FIZ&HEENS TBB IV HOBHERLK
PHEAETLE, GLAEGHEDIKE 25 LG
ENTWBE3I, —J, Fa7hFaT7HoaryEYy
MUY URMETIE, (LFEGOARET - YA LOLE
GEM LG L THEARPR 22 LML TY
% 36 ARFZETIZOGE B D 2 SR M RE L & A
EHTVWEZDIT, AV FOREESRFIEBZIHT L
TOATIZEALHRETET, (LFEGDAORMEL
WrEc& v, 7o, St clkomitz s 2 LT
WDKK DR IEZ > TWwd b 00, %2
Bl C& % p o 72 HEME D D 22\,

Y47 3B, TOLEN, BRWEE»S 2 5
TYRTNy IVNOIRAICHELTWwWAEEINTWS., L
ML, ZoENLEED? SILENICREETH Y, £
WAL R AL L e\ 72sh, BEAETEL Y v X v
MIREENTVEANKE VRS, HHWITY B
AFIVROEHETE /<~ — ERFENICHETE 2 ER
I (REKBRIE) PEELZV. Lzd->T, FEHEE
WCHARTL Y Y RMEOEE IR ShTwd, 2o
7280, —HICA XA LB ALLEIC X 5 Cu
LW R IE D A 40, 7 Fa 4 34 7 Lo g S

HAGREFRE KAEDEORY: $40% 5375 2020

ORIGINAL ARTICLE

ENRIE I, BREH SN TE 2 HETEIRSD
MR YU TR DY, A X EHEOEANETE
IR—FRE LT IA =B ZIT) O — B TDH
% 171830 30 KRfgeCld, NFETEMHALAET
04 754 —=RA—=X=KV FEHHLAEV T4
< =& EN B VBATDT X NIC#HNST 5. KEf%ET
X7 LB VI —EHICA— 8= K ¥

R4 SELBTEEENOEFRIDP RS Er - 72
P, FOMEITE ST ICHRTHBINEVWDHDOTH - 7.
Tsujimoto & 42 13 #2000 D AW AL THFEI L 72 4241
NI I NEELIATIEEEDORTHBT AL F—
R L72E A, MHEICARES P72 HELT
WHIENDL, ENTLEHFEDORNEIIFARETH -
FREEZOND, —HTHES D 354 T3EAEC
WLTHESELELY Ay (Vv TR, V—
V=) BEETAIIHIoT, AFXVEHE)v—%
GLTIA<— RINTITA==1, V—V—) %
B L COIAM LR RO Lo MEL TV A,
FBOBATIE, AFVEAE/ X —EBAELEHO
TIA = REEECEAT L LT, HERAEICH
EINDZERITKEOMIIEAHEGERT S LT
FMHEETHEEINTVED, HEE OFEE L TR
Y, AF UG PRSI T & v 44).
T, AFTVEAE/R-BAETIAY—ZIEHLTYH,
P— VA 7)) Y TARICE > THEEBRSPETT 5
LOWMELHOOND 19 Z s, TR
BAHERTETD, HENTOR L AR X > TL%
MG ARG HEINL D D E b s, L7zh- T,
BRRICB W TIMEFIRE A IKAE T 20Tl %<, >
F7'9 A ML Z: &% FHFHIAT) 2 LI X 2aikon
b, BERREoOMK, Bl fzaxh= a5
Ta VRIRBIRONDEESLETH D T L ATTHER S
iz 4,

—fRIZ, MFEUBICFY VAT AELY VR
MR OHE TIIMLOIEE IR & Mk, 7 VR YRR
VBIZATFIVROEENE ) v —DPERE SN T4
T —QIHABEEEON EICAERE ShTws W,
g5 S 149 1, JIS28EF ¥ ¥ F 4 A2 % #1200 Ot KK
JERCCHE L 72 RS R A S E T DT F T 28
KL T A, JEMIGWIHEAS R S 1L 2.5 £ 0.8MPa T
Hotehs, V) YBRIATVREEVEE Y — MDP & &
H3T5704 7543 Ly v FTIAMEAT
Hb3TLH 83+ 15MPaFTLHLAZ, it LTwA.
—J7, ARETEESI I v T4~ —T7a,T51

227



Y=, ATy FKRY FLZN—HVIZE&F N5 MDP 28

EAEMEM LICHFS Lt BbN ARG SN do 7.
AT XTI v 7 TIA4 < —I2IZTy J — s,

TUATIA=IC@ TR N UAERE L TERICET
NTwa, Lo T, @BREAmICEATLLHED
WCHEREDIET Y, =7 — 70 —I2X o CTHEMIZE Y &
WEZBRIREE L 2 B BEEHIISEEANEIC L > TF 5 v &K
HOBNEIIHED TIRWIREBIZ 2> Twa b L Bbh
LIEMD, TG TEORKEVIAFZ)L—+%
NR=AF/) =L L7 FETR) Ty 7 A%
LThH, B/ —D@BEM AT E T, #h
PO FCFG Lidh o7z, D WIZERIIIEIC X -
THEMIVHERPRONGVIREBTHL 20, 7914
R—BILT7—T0—FAHIEIlLoTTIAT—RIH
INZ ML TL F o 220 BEEAVRIZ S 7z,
FEERTHDLF 7 v ~DA—I—FK Y FOEHILH
WTIiX, A== FKV FIZEHEENS 4META 5F % ~
DEMIIEE E N LA LG T 2RRSFRFTE

L7280, —KIZT VI FH Y T IR MO ARZEITW

TIAT—MBIIARELE ESNTWD. LALENES, K
WFFE IR 12 B 4-META % B ICIER S 5
RICOVTOME T 5720, W (74 v 27 E
X=Xy Y ANV OREGH) &EISEA LR
&, BAT LD o 72HEOWHIZOWT S &b TG L
7o ZOREE,  FIVEMALEE & SJE g TS A R 25
B CTHA S E, BMETOIRMICHETE
WEAM S ZR L2, 2L, 4-META, MMA B X O
TBB % & &AL 2 06 1c % Ai§ % 2 & T 4-META @
HNVRFDNVIENRFF YE MG L2, T Iy
774 =T A TTA 3 —LIiTEL D 4-META,
MMA, TBB %5 7 2 i AL IF RIS A E $
e 7o O BEAE T OB IRED 2 &~ NSRS 7
NTWweZl, SHITRAECERTROFEHS &
B S 5 EHMALEXIBHTHIETE/ v — LR
< — ORI AN G HAI & B A S N7z B8 2K & A
GLRTWEEZ o7/ eEZ LN LA LW
5, BONLEAERSIIE/STIINT L LDICHRTH
BINE L, owFH SR L KIS, #EEom R
ZORMMRORN 2L, YUY FTIRAMNRECLS
BAOHERRIC X 2R IEIARTRTH B L b, 74
NIRTAEAEMICOVWTIE, B FTS R NRICESE
B - FEERMHO T4~ -0 E T L, U 8T
T A MLBELO B DO &) HeAE IR S ORI 2 IR E5 A
XL R LOWE D) 2. ANVKYBRE ) v —EEGH

228

TAHTIAR—ED) VBRRE/ -2 THTHT T
AX—TRILAIEZ) PEEBRIZMESE, LD
WiH W bHb.

TAF = —IF, WS T 7 ) VRO EAS KR
fEHLCWA70, HIVAFVRICILIFEEERENT
DALEFEAE LV TE S, LL, TORRITE
DOTIEL, LI VREA Y FOEERSICIIRIER
WZERHSNTWS L 12 KEFFEIZB VT &EH
BOMEIZ»2b 5T, ZOEERSIZOTRLEVD
DTHotz. Lo T, FIATAF /) =AU
2 & B MRS EN ORE I H 2o TIE, HBHPXA
WoOREY TRL, WHIRRRCED S 2 LBERTH
HZENLDTRENT.

AREfFETIE, BRIYIRA IR S S wERRITEIR T
HolzbLTH, F7 Uy EmMIH L THEEE T XV
PSS —EDBHEMEE Do THEEFETE LI LAREINT
L7ehoT, TNETOEHNRT I 5808648 %
72855 E IR & H v 2856 & BRI R
FEERELCEETLIERLBRIBHTE b DL 2
b7, ZoZrid, ZoAEEEHORIPRE, &
N7 E LM E - T, TOBWRIIBWTIERITK
XAV MERDIB, ZORUTDNS2HF & D
it SR~ ORBIGE Z Z2p & L, WSRO
7 EERBHERIRNOIRA WS RS RATND Z L2 b,
& 54 b EHIN EMERZ DA OWTH 5%, %
FHiH S OMEPUETH 9.

EE]

FRMAEZ B L 22 3B oW EBEN &4 - &)
W U CRAETIA S £ A ¥ b EDOF RS RSO
WTHGE L7258, DUT ofiieast: oz,

D RBERN T ITLAEEIINLTAFYERE
/<= VBATDT 2 &H L7277 4 ~— CLML
A0 L 7284, 4-META/MMA-TBB %2 L ¥ &~
LAY M EHWAEZE TRHOWESRSPEHON
A, AVRY LI VREAY M EAVTLHE
HWEOW RO S o 72,

@5 473 EEEOHEMAER NI 2 EEEH
754 < — DAV LA R 12% &85 Y
7 ADZ TR LT o 7z

@ NS2 FF & v 1Zxh L CABZE THET L 72 & fi%
WLELE, WFhd 2% &5 VU L8481

H AR o7 27k

BHAGHDEDORY: F40% H35 2020



WLTAAYEHRE/)~— VBAIDT # &K L 72
7T A <% —CTRMUIZ it L 725565 05 [REEAE ®
SWHARTNE o 7.

@S 2HF ¥ » 2% L T 4-META/MMA-TBB %
BAEEL D Ve AV M BE SR LA, BES
J&I 2 4-META, MMA, TBB 75 7 % i
EHONLOBAGL, TOBRERAETER Y b
ZIGHT 5 Z & THEAIN LRI Sz,

EE BN

1)

2)

10)

1)

12)

13)

H A A2 27

PRI, B, Ak B2 2V ROV Y UL
TEBEOAAFER. HRIRAFRE, 44 (5): 802-809, 2001.
Momoi Y, Hayashi M, Fujitani M, et al.: Clinicalguidelines
for treating caries in adults following a minimalintervention
policy--evidence and consensus based report. J Dent, 40
(2):95-105, 2012.

da Veiga AMA, Cunha AC, Ferreira DMTP, et al.:
Longevity of direct and indirect resin composite
restorations in permanent posterior teeth: A systematic
review and meta-analysis. J Dent, 54: 1-12, 2016.
Giacaman RA, Muifioz-Sandoval C, Neuhaus KW, et al.:
Evidence-based strategies for the minimally invasive
treatment of carious lesions: Review of the literature. Adv
Clin Exp Med, 27(7): 1009-1016, 2018.

e R EFNG BN HARBBMRAF 74 (B D BG4
N4>, 552 85-92, Ak K (R HL), 2015.

Archibald JJ, Santos GC Jr, Moraes Coelho Santos MJ:
Retrospective clinical evaluation of ceramic onlays placed
by dental students. J Prosthet Dent, 119: 743-748, 2018.
Kameyama A, Bonroy K, Elsen C, et al.: Luting of CAD/
CAM ceramic inlays: Direct composite versus dual-cure
luting cement. Bio-Med Mater Eng, 25(3): 279-288, 2015.
Tribst JP, Kohn BM, de Oliveira Dal Piva AM, et al.:
Inuence of restoration thickness on the stress distribution
of ultrathin ceramic onlay rehabilitating canine guidance.
A 3D-finite element analysis. Minerva Stomatol, 68(3):
126-131, 2019.

Abduo J, Sambrook RJ: Longevity of ceramic onlays: A
systematic review. J Esthet Restor Dent, 30(3): 193-215,
2018.

Koizumi H, Takeuchi Y, Imai H, et al.: Application of
titanium and titanium alloys to fixed dental prostheses. J
Prosthodont Res, 63(3): 266-270, 2019.

HILEF 3, BUAIRGA, BREREIh 70 VSl &G
A AL MDA RS, Bk, 9 79-85. 1990.

S, IE I, T ER A Y AR
TRALPDIEAEIOWT. HIEEA 7T 05E, 10(4): 426-
432, 1997.

Yanagida H, Minesaki Y, Matsumura K, ef al.: Bonding

ARG DEORE H40% H35 2020

A

ORIGINAL ARTICLE

WCBIL T, BR$ N & FIARAH BB S T 2\,

KX OERE, SHICHE AL F A B AR
R ARSI RS (20194 10 7 27 H, IEETH)
B X O 2 R 75 10 B AR T AR

e (2020 4E 4 7 17 H, $FBT,

IR 2B

WTHERL -

14)

15)

durability between acrylic resin adhesives and titanium
with surface preparations. Dent Mater J, 36(1): 69-75,
2017.

AR ORER, VLR BRAEAVEE S v — O E it
DV TRAVIDT F AV AT TR, HE i,
37(4): 151-157,2019.

Manso AP, Carvalho RM: Dental cements for luting and
bonding restorations: Self-adhesive resin cements. Dent
Clin N Am, 61: 821-834, 2017.

16) Ishii T, Koizumi H, Tanoue N, et al.: Effect of alumina

17)

18)

19)

20)

21)

22)

23)

24)

25)

airabrasion on mechanical bonding between an acrylic
resin and casting alloys. J Oral Sci, 51(2): 161-166, 2009.
Matsumura H, Tanaka T, Atsuta M: Bonding of
silverpalladium-copper-gold alloy with thiol derivative
primers and tri-n-butylborane initiated luting agents. J Oral
Rehabil, 24 (4): 291-296, 1997.

Kawaguchi T, Imamura N, Sasaki H, et al.: Effect of metal
priming agents for both precious and base metal alloys
on the bond strength of adhesive resin cement to precious
alloys. J Fukuoka Dent Coll, 44(2): 65-71, 2018.
Miyahara H, Ikeda H, Fujio Y, et al.: Chemical alteration
of Ag-Pd-Cu-Au alloy surface by alumina air-abrasion and
its effect on bonding to resin cement. Dent Mater J, 38(4):
630-637, 2019.

Kameyama A, Haruyama A, Asami M, et al.: Effect of
emitted wavelength and light guide type on irradiance
discrepancies in hand-held dental curing radiometers. Sci
World J, 2013: 647941, 2013.

ISO 29022: 2013 Dentistry — Adhesion — Notched-edge
shear bond strength test.

KGR, B B, BIAIHE BT TRV TR A VRO
BT GBI § B3 A MRS T8, Dl EE,
3(1):18-25,2011.

Watanabe LG, Marshall GW, Marshall SJ: Dentin shear
strength: effects of tubule orientation and intratooth
location. Dent Mater, 12(2): 109-115, 1996.

B A, hARE D3 GO RS SR O BT T 5 S 35 KOV I
HOBILE. ikt %, 14(4): 445-453, 1995.

aIligen, RA7W, M —132 EnYAGL —— g
RAPENOVY AL Wik, 103 (1)1 115-129, 2003.

229



26) Kameyama A, Haruyama A, Tanaka A, et al.: Repair

27)

28)

29)

30)

31)

32)

33)

34)

35)

bond strength of a resin composite to plasma-treated or
UVtreated CAD/CAM ceramic surface. Coatings, 8(7):
230, 2018.

B2 BORRSE, MR, A e 3 2 v ra L g gl
WIRE GV Y Y OAE BT LRI ORES. B i,
35(4):89-93,2017.

Inokoshi M, Kameyama A, De Munck J, et al.: Durable
bonding to mechanically and/or chemically pre-treated
dental zirconia. J Dent, 41(2): 170-179, 2012.

Yagawa S, Komine F, Fushiki R, ef al.: Effect of priming
agents on shear bond strengths of resin-based luting agents
to a translucent zirconia material. J Prosthodont Res, 62(2):
204-209, 2018.

Furuchi M, Nishimaki M, Koizumi H, et al.: Effect of
thione and phosphate priming agents on the bonding to a
gold alloy of three composite luting agents. Asian Pac J
Dent, 11: 55-60, 2011.

TS Sth, MRIEHERRR, I AAEIRD: SIEHAE T I/~ —
DIMBBRACL I ZAT 572 B H T VY LG & EMMATBBO
LIy DA BT I AR, 34(2): 82-87, 2016.
Romanini-Junior JC, Kumagai RY, Ortega LF, et al.:
Adhesive/silane application effects on bond strength
durability to a lithium disilicate ceramic. J Esthet Restor
Dent, 30(4): 346-351, 2018.

Miiller JA, Rohr N, Fischer J: Evaluation of ISO 4049:
water sorption and water solubility of resin cements. Eur J
Oral Sci, 125(2): 141-150, 2017.

Imai H, Koizumi H, Shimoe S, et al.: Effect of thione
primers on adhesive bonding between an indirect
composite material and Ag-Pd-Cu-Au alloy. Dent Mater J,
33(5): 681-688, 2014.

Miyahara H, Ikeda H, Anggraini SA, et al.: Adhesive
bonding of alumina air-abraded Au-Pd-Cu-Au alloy with

230

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

GES R

10-methacryloyloxydecyl dihydrogen phosphate. Dent
Mater J, 39(2): 262-271, 2020.

ANETOR, PUBZR, 400 = M7 YUk iEEA
T/ —2AMLIBSIROEAE. Wb &, 6 (5):702-707,
1987.

Okamoto Y, Takahata K, Saeki K: Studies on the behavior
of partially oxidized tributylborane as a radical initiator for
methyl methacrylate (MMA) Polymerization. Chem Lett,
27(12): 1247-1248, 1998.

Shim JS, Han SH, Jha N, et al.: Effect of irradiance and
exposure duration on temperature and degree of conversion
of dual-cure resin cement for ceramic restorations. Oper
Dent, 43 (6): E280-E287, 2018.

I &, AkEEERL, BRHITIE: WRHERR LY Y8 e
EXO BRGS0 § 23453 S. Histas, 28(6): 1023-
1033, 1984.

KEFGLBE: iR B & )m &S0 s iR § 2% (
S5 1) TRALRE DAL, WALl . s B L TRE, 17: 297-312,
1979.

Ohno H, Araki Y, Endo K: A new method for promoting
adhesion between precious metal alloys and dental
adhesives. J Dent Res, 71: 1326-1331, 1992.

Tsujimoto A, Barkmeier WW, Takamizawa T, et al.:
Interfacial characteristics and bond durability of universal
adhesive to various substrates. Oper Dent, 42 (2): E59-E70,
2017.

B, W —, ORI AR AV T4 < — LB 7
WM RN T 28V 77 R =3 T LY AV E D
oA S, A i, 35(4): 94-101, 2017,
HAB A B o4 (B - BeAs B 520 153-158, BE B il
R (H50), 2015.

FIHET, FA &, BILHEED V7T Re—3 7Ly
EAVMDEB/BIIL Y YT a2 0§ A A L. HE
%,37(4):131-141, 2019.

BHAGHDEDORY: F40% H35 2020



