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Lo v AV FOGEFEEASYE : Dual-cure vs. Self-cure
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BB O ERFFRISEOFENCL), CAD/CAMA DTS B K, OB ADHETOL Y AU T CIAMEH SO OB 5. FTAF, LB % A
FLL RNV T TRy LY AR SA cement) 353, Ik ERRINZ B L FEO— %A STV,

ZIT, BOEDLY XN (SA cementZ &H72) % AT, SEIREHEF D dual-curek JEREHTL 7\ self-cure CORELHERE D& DS, I DR EHAE RS R E B
L7z

[MFREFE]
1) A%
L, LYt A b (Adhesive resin cement 8ff, SA cement 7HE) 2 F L 7. # EALBEA & L CA——HESEDO WU % 22U L 72 (Table) .
2) ik
RIGICHTIEBAMBEEES:
CINRSE (#600 CTReACHFIE) 2425 k&L T, SUS rod (B i, i F1R50umdD 7 VI F %108 EIRE S OH R 7'5 AMILER 2, #5887k TLO4 R I i, 1 i34
mm, H32mm) #EFEL, SUS rod 250608 (New Light VLA, ¥—3—%t, 20 x 2B BYEHES) L Cli{LE-72Dual-cure&, 37°C, AHxHEE1009%1 2853 I £-FF L 7-Self-cure
DUEDY AT ATHALSE, BLIEFELH 37 CHEMKPEEZO25:MET, H AN MSEHIEL72. 723, Adhesive resin cement HORLES 1L, (51~ D@ G145 %
L OIS 277
[fEREER] w ) EAEFGOEITORELEZ NS,
BRI BT HEF RS (Table) :
1) Dual-cure vs. Self-cure
FE{LIE 1%, Adhesive resin cement:Dual-cure O 25 THEN AR LTz,
SA cement:Dual-cure DJ5 58 THEN/fliZRL7.

w L OFIRGN LB HENE RN,
-1H#%, Adhesive resin cement:Dual-cure D J5 A% TEN /A /RL7-.
SA cement:Dual-cure D J5 5535 FEN/AEZRL7Z.

w WUER OIS LB EAE 2 5D,
2)FF{tiE% vs. 1HE

i) BT A 22§ B L B BUEL IR S BIE OV TR IRL, AV MO RS D
A EHRNZE RSN,

3) Adhesive resin cement vs. SA cement

HEDOLY 2 ANENZBIL T, JLEEH B F D Adhesive resin cement D755, SA
cement& JLHE L CTHEEN /- B85 RS /R L7

w QU BEH ORI RE b,

AAERAS, BRRTE T, IR Oz BRI 5.

ZADYAVNIBNCI S OREAL S AT L CIHEDT7%%, WALE e L T RIS

B MERIRLTC.

Luting agent

(Manufacturer)

Immediately

After one-day storage

Luting agent
(Manufacturer)

.D.), Range of value

Immediately

After one-day storage

Experimental Cement R1096 Dual-cure 5.4(1.5),38-78 15.8 (3.1), 11.0-20.5 S RelyX Unicem 2 Automix Dual-cure 7.8(1.1), 5693 16.3 (3.8), 129-23.0 S
+Prime & Bond elect (Dentsply/Caulk AF: 0, MF: O, CF: 10 AF: 0, MF: O, CF: 10 (3M ESPE) AF: 0, MF: 1, CF: 9 AF: 0, MF: 1, CF: 9
Self-cure 3.7(1.1),2387 15.7 (3.0), 11.9-225 S Self-cure 52(0.9),44-75 11.4(26), 7.0-157 S
AF: 0, MF: O, CF: 10 AF: 0, MF: 1, CF :9 AF: 0, MF: 1, CF: 9 AF: 0, MF: 2, CF: 8
RelyX Ultimate+ Scotchbond Universal ~ Dual-cure 153 (1.7), 11.8-17.7 195 (4.2), 15.0-26.9 S SpeedCEM Dual-cure 6.7 (1.5), 45-9.2 10.7 (1.5), 8.5-12.62 S
(8M ESPE) AF :0,MF :0,CF : 10 AF: 0, MF: 0, CF: 10 (Ivoclar Vivadent) AF:1, MF: 5, CF: 4 AF: 2, MF: 7, CF: 1
Self-cure 6.0 (1.6), 36-8.7 14.0 (35),9.2-19.4 S Self-cure 58(17), 3276 6.5(1.8),46-10.7 NS
AF: 0, MF: 0, CF: 10 AF: 0, MF: 1, CF: 9 AF.0, MF: 4, CF: 6 AF: 0, MF: 1, CF: 9
Duo-Link+ All-Bond Universal Dual-cure 7.0(1.6),52-89 95 (2.7), 6.7-14.0 S PermaCem 2.0 Dual-cure 55(1.9), 34-95 139 (3.1),9.3-19.7 S
(Bisco) AF: 0, MF: 0, CF: 10 AF: 0, MF: 0, CF: 10 (DMG) AF: 0, MF: 2, CF: 8 AF: 0, MF: 0, CF: 10
Self-cure 3.0(1.3),226.1 6.3 (2.4), 36-10.1 S Self-cure 1.4 (0.6),0.7-26 6.9 (1.2), 4588 S
AF: 0, MF: 0, CF: 10 AF: 0, MF: 0, CF: 10 AF: 0, MF: 0, CF: 10 AF: 0, MF: 0, CF: 10
Variolink Esthetic DC Dual-cure 9.9 (29),6.0-149 16.8 (2.8), 12.1-21.6 S G-Cem LinkAce Dual-cure 54(16), 3679 130 (23),88-16.0 S
+ AdheSE Universal (lvoclar Vivadent) AF: 0, MF: 0, CF: 10 AF: 0, MF: 2, CF: 8 (GC) AF: 0, MF: 1, CF: 9 AF: 0, MF: O, CF: 10
Self-cure 39(1.2),2865 10.5(2.1),6.8-13.2 S Self-cure 6.7 (1.8), 4397 106 (2.8), 7.7-155 S
AF: 0, MF:0,CF: 10 AF: 0, MF: 0, CF: 10 AF: 0, MF: 2, CF: 8 AF: 0, MF: 2, CF: 8
SI-R21303+ SI-R21202 Dual-cure 11.3(1.8), 8.0-14.8 19.3 (4.6), 12.1-27.0 S LAH-1 Dual-cure 76 (2.8), 41-10.7 10.3 (3.3), 6.8-16.7 S
(Shofu) AF: 0, MF: 2, CF: 8 AF: 0, MF: 1, CF: 9 (GC) AF: 0, MF: 1, CF: AF: 0, MF: 0, CF: 10
Self-cure 82(2.3), 45133 15.0 (4.2), 9.2-20.6 s Self-cure 5.2(1.0), 38-6.5 11.2(28),8.7-15.8 NS
AF: 0, MF: 3, CF: 7 AF: 0, MF: 3, CF: 7 AF: 0, MF: 2, CF: 8 AF: 0, MF: O, CF: 10
ESTECEM+ ESTELINK Dual-cure 179 (4.2),123-250 19.0(3.1), 156.3-25.0 NS BeautiCem SA Dual-cure 84 (2.3),36-105 12.8 (2.5), 89-16.6 s
(Tokuyama Dental) AF: 0, MF: O, CF: 10 AF: 0, MF: O, CF: 10 (Shofu) AF: 0, MF: 1, CF: 9 AF: 0, MF: O, CF: 10
Self-cure 84 (26),52-14.1 16.4 (3.3), 12.1-21.3 s Self-cure 1.2(0.3),09-1.8 11.7 (3.1), 6.6-15.1 s
AF: 0, MF: 1, CF: 9 AF: 0, MF: 0, CF: 10 AF: 0, MF: 0, CF: 10 AF: 0, MF: 1, CF: 9
HPC-100 + HPC-100 Primer Dual-cure 122 (3.2),89-174 23.3(36), 17.4-29.9 S SA Cement Plus Automix Dual-cure 47 (1.4),30-70 16.4 (2.8),13.3-22.0 S
(Kuraray Noritake Dental) AF: 0, MF: O, CF: 10 AF: 0, MF: 1, CF: 9 (Kuraray Noritake Dental) AF: 0, MF: 2, CF: 8 AF: 0, MF: O, CF: 10
Self-cure 135(35),8.3-20.1 240 (3.4),18.0-28.3 s Self-cure 4.8(1.1), 3.0-6.1 142 (5.1), 84-21.6 s
AF: 0, MF: O, CF: 10 AF: 0, MF: 1, CF: 9 AF: 0, MF: 1, CF: 9 AF : 0, MF: O, CF: 10
Super-Bond C&B+ Green Activator Self-cure 31(1.2),1.6-48 159 (4.2), 10.3-20.7 Dual-cure: Light-activation (20 X 2 seconds), Self-cure: Stored for 8 minutes in 37 0C, 100 % RH.

(Sun Medical, as a control)

[FED]

AF: 2, MF: 6, CF: 2

AF: 0, MF: 1, CF: 9

a: Significantly different by t-Test between the two results. S: Significantly different (p<0.05), NS: Not significantly different (p>005), N=10
AF: Adhesive fracture at the bonding site, MF: Mix fracture, CF: Cohesive fracture

RILDL T XM FHWT, dual-curedself-cure TORE LB D&\, R EIZEASICRIZT R %1%

1) Adhesive resin cement&SA CementlZ$H4\T, dual-cureD 5 h self-cure& LEEL TIEND BN /3B 8% 7

2) BEAEDL I X MIHWTIE, Dual-cure ESelf-cure DR LS X7 LT1BED A, BIELER LB L TERICEVMEZRU-.
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LY A (HPC-100) DREAIIE S PERE

OfiJksE?,

WBEHISEY, REGK—IIY, FIBYIPHEY, JEABRIEY?, FREE2, KU, I,

U HAR A B PR O P B T i e
B ehy R P R S R ) i

3 RYF BB
LT
[# 5] [ %% ]
LY VEXVMIKRREE / v~ —2 5 HAEELZLT, HEEEDLIC Bond strength of resin cements
BEYORLEL AN ZEL-ACHE LY Y2 A2 o IR 4 B Enamel
FEABIMLTWE, INODOL Iy AV M, HEBIEOMB LD
IR A A RIS L COREE G2 HLLENHY, HAEDOFE LM 30 Dentin
HHVEE BB EMEOL BRI, BRZUEPFLIN TV, _
LYV RAVMIHE RSN IBREM T/ v -1, BEERTIET §
WEEBIKT 2500, LA E A ALY B L O HE W 0%2 % K =
TEE2ZLLEWREN TR ORI ROLE, WY, &7 RPN
IVIADLVIZ R AEERE O 2R ERICH T 2EEEBLY 5
tAVPOBELSEALEOM EEFHYELT, AELY AN TH D E
HPC-10023p 537z, g
ZITHFESIL, AMELY VAL (HPC-100) 0 3 A 1y 5 % L g £ 10

WZOWT, BEFRBBLOES RTOELATE T HMEE (DL, SEM) 8l
BERITHIZET, W DOLY AP E, AL,

[ Mok B Lo Jiik]

Resin cements

(Lot Noy) Code Main component Manufacture
A: Bis-GMA, TEGDMA, hydrophobic
dimethacrylate, hydrophilic dimethacrylate, initiators,
accelerators, silanated barium glass, silanated
HPC-100 (Universal) HU fluoroalminosilicate glass, colloidal silica Kuraray
(131114-U) B: Bis-GMA, hydrophobic dimethacrylate, Noritake Dental
hydrophilic dimethacrylate, silanated barium glass,
silanated alminium oxide, accelerators, d/-camphorquinone
A: Bis-GMA, TEGDMA, hydrophobic
dimethacrylate, silanated barium glass, colloidal
Clearfil silica, N,N-diethanol-p-toluidine Kuraray
Esthetic Cement EC  B:Bis-GMA, TEGDMA, hydrophobic Noritake Dental
(037AA) dimethacrylate, hydrophilic dimethacrylate, silanated
barium glass, silanated silica, colloidal silica, BPO,
dl-camphorquinone
X A: MDP, hydrophilic dimethacrylate, hydrophobic
Panavia F 20 dimethacrylate, silanated silica, silanated colloidal
A:0565AA PF silica, BPO, dl-camphorquinone Kuraray
B:0109BA B: hydrophilic dimethacrylate, hydrophobic Noritake Dental
dimethacrylate, silanated barium glass, surface treated
sodium fluoride, catalysts, accelerators
g;n;:) ) Code Main component Manufacture
HPC-100 (Primer)  13p MDP, HEMA, hydrophilic dimethacrylate, water, Kuraray
(131015-P) accelerators Noritake Dental
ED Primer II A: MDP, HEMA, N-methacryloyl-5-aminosalicylic Kurara
A:00320C EP  acid (5-NMSA), water, accelerators Noritake Dyental
B:00194C B: 5-NMSA, water, catalysts, accelerators
Clearfil ceramic
. Kuraray
((]))(glorzrl;é) CP  MDP, y-MPTS, ethanol Noritake Dental
Alloy primer Kuraray
(CSI/I(I)jOOI) AP MDP, VTP, acetone Noritake Dental

1. #FHA o R

YT HEAI R E LR REALYVICEEL, T AVED LW
1% B E R A T R EESIC R — 78— #600% FIVCHFHI L, #5551
ELZzoF 2, BARIEINRE4dmm, B3 2mmoMHEE 7 #icL
Uy ~—2K (CLEARFIL AP-X, 25L /0877y 5b) 245 i
JERTEL, BHE 2, 24 I KA BME L ALYy TH R BLXO
DATFYVABTFARA7 V72 SN AR T, TOEREE TV
IFTRFTH YN T IAMLE G, BEHEERGEZITV, T2 EE
FHIRRICE > CRBEUEZ T o7 BEAAREICHLTIE, £ vt
AVMIfH BT 5794~ — 2 BB IR TREH LA L,
FNENOWAERIH LML 2 AV 2 B AT, WTEO2NDO KT
EH#&, ~A7u7 7 E TR A M RREL, R4 1T
WO EERT L 2 OB oIS L, iR EE 600mW /cm?
ICHEL20B B 32, 2 M A6 B2 o7,
2. BAEMSOWE

A MBSO TR T, #8237 TR K hIC24 k5 B R E
%, e Bt (Type 5500R, Instron)® H\WC, ZOAANYFNAE —
F1.0 mm/min® $ 4 CH WS mS A Ml E L 72,
3. SEM i %%

S G BU B HES FEIZOWC, FE-SEM (ERA-8800FE, Elionix)
T, MEBELL0 kVOLETHEL,

HU EC PF HU EC PF
Resin block Stainless steel

Values connected by horizontal lines show no significant difference (p > 0.05)

Fracture mode of bond strength test specimens

HU EC PF
Resin block Enamel [7/0/3] [9/ 0/ 1] [10/ 0/1 0]
Dentin [8/0/2] [10/0/0] [10/0/0]
Stainless steel Enamel [7/ 0/ 3] [9/ 0/ 1] [10/ 0/1 0]
Dentin - [8/0/2] [9/0/1] [10/0/0]

Failure mode :
[adhesive failure/cohesive failure in resin cement/cohesive failure in enemel or dentin]

SEM observation of interface

Resin block HU EC PF

Enamel

Dentin

Stainless steel

Enamel

Dentin

(Original magnification, x1,000)
[ %]
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KRG BT /A TEL O v AV PO S

OMEFERAED, R EIEY, FRR A2, BIHEWIZ, SRS, #5h.22,
VWL R PR AF PR B e Er FFE RHR SRR RE Mliest v 0 P,
DRV R PR « v R b 77 v B
IPIINTREFEN =SV IN LR NA AT I TV

MEOE=EEN

BEOEBKICEVWTERMIEEGSEZTAEERELTZHINS. EFEDLEMEOESEEEETE, FEFRELTERMEEGSETS
ISERT22EHK0ON2. BRISREE LS EEBEML Y AN DEBRICEALTE, VIDE/Y—2HWEREYSAHS. UL, Zh L
BEEEDEEICHTAMEEREACHONT, RALENS BV, AMEOEMIE, BRIBEERLI L AN BRIES &N
BRIICDOVWTKREZTIZETHS.
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EKERE S N=2 iy GC

BeEEES 71V — TOATIL7— ISLINEFT AL

JEER 5T R G-Light GC
BEEHLY AL Z—/X—R>KC&B YUATF AN SB
INFETF2.0 ISLINEFT AL PA
HPC-100 (Hi#BEREAN) 5LV T2 420 HPC

B DIER T & BMEEESODAE

#600SiCH &

i 5.0mm

- *
wom’ come P=——7an
- s > s > A

+~— 12.0mm —* *— 8.0mm —* — 12.0mm —»

A—H—FRICHEL, IAT A R OREEIC50umD YAXLTF—T LY, EEERE
(GC) L THERIEETTL, FILIFBK (Hi Aluminas, Shofu) & BE5 mIcHRELS
E&3.0mm, E&12.0mmRV8.0mm®D BOWTHIRTFIZAMLEEITL,
FIAR R 4036 1 % R B L 7 20, TO(T 54V REERLLE
V
< < = -
A A ¢ | BE
HWEEAECHEUERHLY S G SRR
Ky 12V ERBR A EREEAOTRELL JHANYRAE—R
(5-55C, &14) :1.0mm/min
0, 20,000E % 150,000 ‘Q
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EEHEARNUEELL
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ABUVTHREL 20, XBHE A, 58 (G-Light, GC) % —~ L
£20W 7% AOTSHHORBHET 1 T O RARXLTT—T
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R W E O K =
MPa Fl—XFMEHEBEH O EERT. ETS T TAIRAE T
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40 s
g 30- ;
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) 4
§ B NG
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g Hat AT
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20,000H= 50,000H -One Way-ANOVA&Bonferroni-Dunn test (a=0.05) ICTHEEEZHEE1To/
éétx/b’&mutﬂ#‘f'nwﬁw;,mié

ZE

SB, PARU'HPCOERRIR S £ T 24E 558 &(MPa)ld, ControlBICHW\WTZhZh39.1, 33.9, 32.2, 2AEI#ZICHT27.7, 39.1, 39.5,
RUSAMEEICHNT14.2,33.9,35.6 CHh-7. B 172 ARRKRUSHEIZEVTIE, PARUHPCHSBICHL TAEEICSVMEERLU.

HYM7I2FRRPSAEICEVTRBER OBER R RERERKXNTH -4 SBILHEVWT, BV 1L RBRICLVEBRAICETS
KRR S S DMHEMN L Z/-H.VTD primerEAgENEBENNETLAESDEEZSNED, — 5, PARUHPCIE X DT —EF D
o, WHRSICEBICENSELAEDDEEZIONS.

ZOZELY), BRIBAESICHTAEBICE I T—EFDEBUL Y AN RAWAZETEB BRIV E T RIEEM IS RBIN /-

SEXM

1)Matsumura H, TairaY, Atsuta M. Adhesive bonding of noble metal alloys with a triazinedithiolderivative primer and an adhesiveresin.
Journal of Oral Rehabilitation 1999 26:877-882.
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