RN RRDZBEEV AT LD Y F&Y VA
T— NIZBITA2RFEEEE RS

HAREE RGeS e R B R
G YN

(FRE . wig HE #d%, AR S8 HEEdR)



# =
HEHEM ARV y FLvy (L, tHEREM L YY) BEICHWLL D #
BUVAT L, HBEICH LT vy F 7275y F &Y A (ER)
T—RFEBRALEESE VAT LE, VBT F U7 2iTH 2L T T
vF 7 (SE) E—FEZBMLIEEE AT LI EIND, =T ANVE
BEICBWTE, VB F o 72792 LTy F U rInNg—vEERL,
FOWMIZ VY U BIREH LT H T A I AN =IN )T a R
BRI, —FH, RFEICHT DY vy F U0k, EBRENSEMRE S
NTag—rURENBEREL, ZoRKEN= 7 -7 Uiy Fe—v 7
PIREWLT DL THEGZRBRERLIND, LrL, BKELH=T7—7
MAEMOETICVY V) ~—PRETLHILENTET, HERAICBIT LXK
fa & L CERE T 2 ATREERER STV D
2= N—H LT Re =7, BRICB T 8EEZHERIET DL &I,
WHMEEZ B L7 LI X o THEABERSS Ro TS, 2= =% LT F
E—v 7%, EROELWIISEE—FWTF ROy Frr7E—FZBWNTHEM
MWABEE SN TWDHN, ZTORFEHEEREIIRBRI Ny F o 7E—FIC
FoThAED, LI, 2="—Y LT Re—¥ 7% ER E— FTHWERF
BHEEREICIE, BHIEEREBE & bIT, ZICHET S L 5 ICHESEE ) ~—
g Faxo 7 a4 8 (Utk, HAp) WA T HZ & TE/AI LD KK

J&, T 705 reaction layer WK I D, LL, MEPRRLIEF AT



L@ ER E— FIZEW T, reactionlayer DE KA & O TR FHHEAEMEIZHONT
BN R VRN AR

TITEHL, MKELEBICAT v TBORRDLEF AT LORFEPRS
AT 22 2 AME LT, JkEEMRS (LR, BEMRS) BLOER
B TR S (LU, WM ) OWEITM 2 CTHE R ok EE 1M

(SEM) #lZ&1T -7,

MR L EE VAT LIE, 3 AT v 7 v A7 LD OptiBond FL (OL, Kerr)
¥ X Y Adper Scotchbond Multi-Purpose Plus (SM, 3M Oral Care) , 2 A7 v
7' A7 D Adper Single Bond Plus (SB, 3M Oral Care) & X2 =/ —
VT Rbe—37 v A7 5D Scotchbond Universal (SU, 3M Oral Care) Td 5,
Vo> yF o 7#HlE LT, Ultra-Etch (Ultradent Products) %, JEEEM L
v & L T Clearfil AP-X (Kuraray Noritake Dental) Z{EH L 72,

B b kR KR S 2 rE DRSO L2 RIS, WIREAG LY EHANT
EAE 25 mm OEEHKHMY 7wl Lz, RWNT, ZHFEYHERE LN D X
IICET VMY~ —Z A0 TRMmE R RE 2 Lz, &512, ZOm&imK
VEWFEE AR D #4,000 £ THARMIAIL T, #ERTHEEm & LT,

WAEEEICHL, VBT yF 7% 15 PHITo /2%, KEEV AT L%
BOEH R RIFICHE » T8BAT, M 21T-o7, KWVT, N 2.36 mm, &S

25mm DATFT UL ABE— L RE2T7T Fe—> 78 AmICEEL, HELML



TURHIELT 30 BREBEAZITY, #HEERBRARA L Lz, 2 oER
BRI, 37°CHERIK I 24 BERIERE LT,

FTEDREMBNKT LEEERAICOVWT, =L 7 ba& A1) 3 v ke
AR (ElectroPuls E1000, Instron) ZHWT, 7B A~y RZAE— N5y
1.0 mm OFRMFTEERS Z2WE L, 7, #85EIHKBREOBK A IZo
WTIE, RFEMB IOV Y o AIEEmAeBE L, REkE, 2FEH 50
AURTY Yy PV UOERERES L OREAMWE L L THE LT,

PR 57 R BT, BEAE RISk LT RERRBRIE 2 I\ T staircase method %
JEH L THIRLAMZIT) ZE THIELL, 3200, BoNTEERI D
50~60%DE D faf EH % 20 Hz D IEXWE T, WK FANRRKAWMEE L7s
£ 50,000 RIEA A B Lz, T O, BUERIEIIET 2 Al #7723 il
L7eGal, W52 &<RBLIEGAT, BERMICHEAREZ AL IE
oo BHMIT, BB OBEEERS L OARMENL T OEHBIZ2RD D &
EHICHBRE OR AT DN TIE, AR S RBR & RAR ISR & 0 BTN L
7=

REEEE R EO SEM BN OREIZER L Tix, #5535 & Rk IR
EL7e T & 24 WEREIKHFRE Lictk, =R UBIBICOME Lz, BiE ik
L=, HER UK (IsoMet 1000 Low Speed Saw, Buehler) % Fu T
Wr L, Z O %KMK O#4,000 £ TIEKMFE L, RWT, ¥4 ¥E

¥ RAN—Z FORAE0.25 pm £ THEEAME L T, 20 0BG EETREZ1T -7,



WEICHE ST, tert-7 % 7 — VIEE LA RINCIERFE L 2%, B8R E
(Model ID-3, Elionix) Z#{T->72, &R\, UK L7 o 80ux, e X
O\ MR FE e (Litg, B — L) 217w, Lo 2 788 &L,
Feo el IC oW TIIEEEE 1.0 kV, A 4 U iEE 0.4 mA/em?> DEMETT
NI oA Ay F o F (BIS-200 ER, Elionix) # 40 M1 T->7-, &2 ToOR
%, A4 4 2—%— (Quick Coater Type SC-701, Sanyu Electric) % T
&HREL, 74—/ FZI v g SEM (ERA-8800 FE, Elionix) % M\ T
IR E 10 kV O Sk TR 21T > 72,

ZORER, HONTHEEMEIIE, OL TR EWEEZ, SU TR HIKWEZ R
Lz, £/, 3AT v 7V ATADO OLBLPSMIE, SBEB LU SU ICtiE L
THEIZEWEZ R LZ, —J7, EPMIET SM TrbmWHEALZ, SB Tib
BWEZR L, £72, SM X SB ICHEBE L TCABICEWEZRL, AEEN
ROLNT, T, WTHOBEE VAT AIBWTH, EERAREOENITH,
b bR T % OMER L, REMENSKRBEE ST,

W — AR AAT o IR EBAE R T DO SEM B TIE, WThoEEgy 2T
AZBWTSH, 1~2 um OBEZRE L LI, FFMEICRELIZES 50
um BLEo v o2 IRglEsniz, £, OL TRV Z THICARER T
4 T—=BDoBmLTWh BN BRINTZ,

TN ATy F T u LR EHEER DO SEME&E) G, OLIZE

W, BEE 7 74254872520 um®, SBEBXLWUSU TiX 10~15 pm



DT Fe—v7ERBlEsn, —FH, SMIZBWTIX, BEE 7« 7 — I3
HHT, BEN 40~50 pum O—#k7eT7 Ne—v 7 @rRlgsnt, £,
WTHOEEFE L AT HZENWTS 1~2 pm OBIEERE OB ED b,
OL B LW SUIZHB W TIIHBAEEIRIE E TIZE % D reaction layer 239D b 4,
& <IZSU THIRICEEZE ST,

SM 5 X OV SB T, BHBEZ: reaction layer IZBIZE S Ne o722y, ZhbHD
BEYAT DI ENEE /) v~ —h g a3 T RnehEE2x o5, —75,
SMBLOSBIEX, RV 727 Uz ~— (Vitrebond copolymer) & H
THZETHETEFT O HAp LIEFHHEERZT SN TWWS, LarL,
SBIELUNSU D ERE— RIZBWTIE, #EENOLBXIUSM IZHKRL TS
HHDERSTEDE, T Re =T BOELOEWVICERF L2 ARt R S
i,

UEDX ST, REBROERNS, MEKORLLHE AT L% ER £— K
THWESAEORFEEERE L, MEGRBRICL Y2 7T L 55
WG 1 D H 72 63, BIEEIRIE FICIER S L7 reaction layer D IETED 5
BEKIFILTWDAZ EBNRENT, Fo, TOEEMEICELTIE, 7 Fe—v

TEOE S HERA LR D ATREN TR ST,



AGm L, JRZE G C Kasahara Y, Takamizawa T, Hirokane E, Tsujimoto A,
Ishii R, Barkmeier WW, Latta MA, Miyazaki M (2021) Comparison of different
etch-and-rinse adhesive systems based on shear fatigue dentin bond strength
and morphological features the interface. Dent Mater 37, e109-e117. % JEii} 5
XEL, THICEEEV AT LER WL FELME O SEM BT — % %I

AHZEWEoTHRIELIEZELDTH S,



o
ifl}

HEHEMa RV y FLvy (L, tHEREM L YY) BEICHWLL D #
BEVAT AT, WHICHLTY vy F 72475y F &Y A (ER)
T—REBRALEESE VAT LE, VBT F U7 2iTH 2 kLT
vF 7 (SE) E—Fa®HLEHEE AT LIInEEND D), =F A
BHEIZBWTE, VB F U7 %175 28T, myFr IRz —rin
PR M E AT L, TOMICL Y VRSN EBEALTH LT A
RAB= NI T orvarypnEgfIsns Y, —F, REBICHTL) VBT
yF UL, BRENGEMRRESN T IS UBRMENER L, Z OKE N
2T = URHEREICT Fe— v 7 BN REH AT 5 Z L THIBERBOIEK S
53, LL, BIKBEH=a 7 =7 UBEEORTIZILY UV E ) v —RRET D
TENTET, BEERmICBITAXRME L TEET I ARESERIN TN D

5,6)

o

2= N—=H T Fe—v 7%, BIRICEB T 28EELEEET 5 & &b
PHMEEZ B LIz ik o THEABENRES 2o TWnD 7Y, 2= "—% 1
T Re—=3 70, ERODODWIELSEE—RFWnWIFnozy FUr7E—RIZEBWTH
AN ARE L SN TWDHR, TORFEHEEREITEBRI Ny F 7 E—
RiZEoTRRA2 D, iz, 2=""—H L7 Re—v 7% ER E— KTH
WIERFEHEAEREICIE, BIEERE & L HIT, ZTHICEET D X 5 ITHENE

T/ w—bnAg Fux T LA (U, HAp) &6 T 52 L TEKS



NDIIGIE, $ 7205 reaction layer N E D 12, LavL, MENERD
P AT LD ERE— FIZEBWT, reaction layer DIEK 2 & O - R FE A
PEDFEMIZONWTIIAHAREDRZ O REIRTH D,

ZFITEHRE, MRELBICRAT Yy THORRDIEE T AT LOGFEHE
MEREdT 5222z ML LT, WKEERS (LI, BHEMRS) BLUOESA
P E (LA, EHMS) OREICIZ THRAEAFT R L OBEE R i o &

HTEFHEE (LI, SEM) #4217 -o72,

ME B X OTTE
1. fEEH B3 L OVAr O #R A 2%

R L7m8EE v AT AL, 3 AT v 7 A7 A® OptiBond FL (OL, Kerr)
¥ X Y Adper Scotchbond Multi-Purpose Plus (SM, 3M Oral Care) , 2 A7 v
7> A7 D Adper Single Bond Plus (SB, 3M Oral Care) X Oz =/ —+%
VT Rbe—3 7 v A7 5D Scotchbond Universal (SU, 3M Oral Care) Td 5,
Vo> vy F > 7AlE LT, Ultra-Etch (Ultradent Products) %, JtEAGH L
v & L T Clearfil AP-X (Kuraray Noritake Dental) Zfff L7z (Table 1) ,
A AR O R BR B 2% (Spectrum 800, Dentsply Sirona) (%, £ ®EHRE A 600
mW/cm? L ETH D EE2BERLTEMLE,

2. EAERR

1) #% 75 th il oD 7 3



b MMEEREHEORBHZREL, #ei4oE oIl L®kic, 2
5EFILEA LYY (Tray Resin II, Shofu) &AW CEAL 25 mm O EHKHL Y
Y EM LT, RWT, GHFEVYHEAEONDLEZOICET VN v —%
Wl PR 2 AR L2, S BT, Z OHE & KA EE AR D #4,000 £ T
NERAFHI L C, $ESFEmE Lz, B, AROEMIIHI-TIE, HA
RFEW A MBI EZEZOEKRBEHF TS (fsF EP20D007) .

2) #EE R O RME

WEWEICKL, VBT 7% 15 BT 7tk, SHEVAT L%
ROEE R REMICHE > T8, WM 21T o7 (Table 2) . RWT, WNE 2.36
mm, S 2.5 mm DAT UL AME—L FE2T Fe—3 7B ICEE L,
HEAM L YU 2HELT 30 PHRBHZITY, BEERBHARKAFE L, 20
O OEEERBRHARA L, 37°CHRIKFIC 24 FERIRE LT,

3) B S ORPNE

FTEDHEEMRNET LEEERAICHOWT, =L ha¥AF 3 v 7 FhE
R (ElectroPuls E1000, Instron) ZHWT, 7B ZX~y RAE— N5y
1.0 mm OFFTHEERSEZRPE Lic, £, BEBRIFAREZOMWHAIZO
WL, BFEMB IO LY I m A B L, RmkE, 2FEH 50
AURTY Yy PV UORERES L ORARESE L ThB L, vk, A oD
BIXEEMEICH>NTEREN IS E LT,

4) P 5758 S O E



g R IE, BEAERTICR L ChReRERE 2 ) T staircase method % Jis A

“~
k2
o0

LTHRLAMEZIT) ZETHIELE B, T2bb, BoNTHEERED 50

¥

~60%DIED W H%Z 20 Hz O IEKE T, HEER ANk KRAMfEE L&t
T 50,000 [FIRAICAR Lz, £ OB, HERBIZET S AT ER A 23 L
e l, BT 52 Rl LEYLE T, BN EANZZH ST,
ACHINT, BB OISl L OAWMMENDZOE TR ZRDDL L &
CRBR%E ORAIC OV TTIE, #E SRR & R R 2 5 B Lz,
ks, RFOBIEIELMEICHOVWTERETR 25 E LT,

3. SEM #1%2

BBV AT LB T 55 FELPE O SEM Bl2121%, #ER B & RIS
HEAE LR ALY, T b BIXOKREKT 15 BHRLAEEEE 3
E#e 0 IRL, ZFELHERO SEM BIEMHRAFE L, 72, Vol yF o
TR ASHREIT- 2%, KELERAFIZOWTYH, [FERICSEMBEAIT- T2,
RUEEHENEDO SEM Bl AR ORAEICEE L TIE, #E3BR & Rk
ELTei A & 24 WK TPIRE L7ctk, = RFUBIRICAE L, SR AL
L=, HEVR UK (IsoMet 1000 Low Speed Saw, Buehler) % F U T
Wi L, Z O % KM ERKO#4,000 F TIERMFE L, RWT, XA F¥E
Y RR—=Z N ORI 0.25 pm £ THEmAMIE L T, 205 HBEERESF 21T,
WIEICHE ST, tert-7 % 7 — VIEE LA RINCIERIFE L 2%, B LG

(Model ID-3, Elionix) %47 ->7=, &KW\ T, Gl L7223 H o803, HEs X

10



Ok W SRR LR (DA%, BR —HEALALER) 24T\, LYV R TEIEARAT &L,
Feo T IOV TIIMEBE 1.0 kV, A F U HEE 0.4 mA/cm? DSEMETT
NI AF vy F 7 (EIS-200 ER, Elionix) % 40 BIT-7=, & ToOR
Fix, 44> 2 —%— (Quick Coater Type SC-701, Sanyu Electric) % HWT
&ERFEL, 74—/ FxTI vz SEM (ERA-8800 FE, Elionix) Zf\ T
INEEIE 10 kV ORI THEEZIT - T2,

4. FEFHLE

P

BEONTEBERIICHOWVWTIL, ZEoHME2HER L%, —aTiES oI
X N Tukey HSD test & W CTH EKUE 5% DKM THREFFZH oM 2iTo 72, %
77, P55 X2 BH L Tl modified ¢-test 38 KON Bonferroni correction 2 v T

BKYE 5% DR THREHLER 21T - 7=,

1. BRI B LOYEH B

AT THORILDHEHE L AT LD ER T— FICBIT 2R FEOBERS
LIRS ORE % Table 3128 Lz, b 7o AR, 33.3~41.2
MPa THh Y, OL THRbHEWEELZ, SU THRLEWEEZ R L, £/, 3 A7
Yy S YATADOOLBIOSMIE, SBEBLIUSUICKEKL CTHREIZEWEE
Rz, — 0, EHMII1L18.3~203MPaTHY, SM TbEVEEZ, SB

TiRbOBEWEZRL, MARICIIAEENBO DD, £/, EIHMS L#

11



BRI O, 0.464~0.570 THY, OL THRH/IHEL, SU TR KREAR
ExR LT,
2. RRIETE

e 0R S B L OVE 7 0k S SRR O kT i O iR A Table 312/ L7z, W
THNOEE VAT LIZBNTH, HERRIEOENIIHI DL T RBRE T H#
OER AL, REEEN K% 5o iz,
3. SEM #1%2

Vo Fr7MlmBs SO LS AT AL 25 ' E 0l im o
SEM %% Fig. 1 IZRL7, VB yF o 70MmEL, GHFME ORFRD
AL EBICHIKEN =7 =7 Ui Bl I (Fig. 1A) . UV Urg=x
F U T RICHERE VAT LA ERA VAR LERFER T, WTho#g s AT
DZEBWTHERTME ORFROBANBEINTLOD, BHREFEHIZKIT
3T — UMD b v/ v o 7= (Figs. 1B, C, D, E)

i — AL & 4T o T2 R AL O SEM 8% Fig. 2 IR L7z, W

DEEVATHIZBNTY, 1~2umOBEEZREE L HIZ, RFMEICRS

i

LERESS50 yum L LD Vo2 VRBlEsni, £72, OLTEHLVIY U2 7N
WCARER T 4 T—NHBM L TWAENRBIER SN (Fig. 2A) .

TN A F T U TR LR FEEEE RO SEM 4% Fig. 3 127
L7z, OLICBWTIE, BEE Y+ 7 —25 4725 20um D, SBELUVSU T

X 10~15um T Fe—v 7EPBE I, —J7, SMIZBWTIE, EEE

12



T4 7RO NT, EEN 40~50 pm O —HERT Fbe—v T EABIERS
Nz, £72, WTFRO#EE Y AT AICZBWTY 1~2 um DBIEEIRE DK
NRH BN, OL BLO SU ICBWTIIHIEERBE FTICEEE D reaction

layer 8@ H AL, & <IZ SU THIRICBIZ Sz (Figs. 3A, D)

BEBEAMEY AT M2E, ER E—FEZHEMHALTWD, HDH0E ER £— K
WL EEARRLETHUATLAND DL, ZNUHDOY AT ATHE, MR
RHLE AN RFEEEEBEIOEVE RTAREERS D LD, FOFHEMIC
L CIEAHREANRZ N, £ CEHFIT, BEERRZITI & &I R_BRE
TH2 LT, MEEOBRRIBEE T AT LD ER T— RICBITA#EEMHICHONT
i O

ZORER, OLBIOSM T, SBEBLUSU LI L CTHEICHVESRS
BRL, WHMSE SB LHBELTEWEELZRLEZ, OL TEWEEBRIB X
OEFREI 2R LIZBEHBELELT, OLICEASIN TV OIHEEET ) ~—Th o
GPDM OALZEMEF M L & I 19 R F 4 VI MIZERAIN TV DL RE
W7 47 —OFENRFT LN, OLICEBWTIE, SEMBIZENAL LT Rt
—VTRBIZT 4 T DOFERHERINTEY, ZHIC X > THEBMEE R\ E

L, BEhi-EEtoESCEELEZbDOEEZ LN,

13



—J, SMIZBWTHEEERE P THBELTE, 7 Re—v 7B E
BREZRTHDLZ 0D, BHRAERIEIISHEZDROICAB LD EE 2
b, T78bb, SMOT Re—Y7EDE XL 40~50 um THY, OL O
F2f%, SBBLOSUDOKAETH Tz, GHHE & OBEREICAR S L7 fif
HICK o TAUCBRO WL, BHEAEEENER D 19, #5 R A
IZBWT, 7 Fe—v 7 BORL DB S U7z M2 T s8I & L
THBITEWELETIE, ISHEDROICHBSEDZERAREE Y, ARE
JBICH T 2PN E < 725 202D, Lo, SMOEENED BN E NG
DERolEXx BN,

REMENICRBELIZLY X 7O SEM BEr61E, R LEEE Y AT
LONWTNIZEBWTYH, BEERBEBLORLFMENICIESE LK S50 um L
Fovorr rnglgshz, £, TAIoAF o F ol e LS
Ao SEMBEZDHIX, OLB XU SUICBWT, #IEEIREE TIZ reaction
layer 238152 X 41, & <2 SU @ reaction layer (X OL X ¥ & BIRICEIE STz,
Reaction layer I&, &5 AT LG H SN LHERENEE / v — L BEEZREE
TO HAp EDORIGIZE s TS NTEARBEED CatitEZE2 b TS 12,
& <12, MDPIZHREM T /) ~— D72 Th HAp ~D LB E ME 2 i < 22,
a WIZ X o TR SN @IS N ZRE MBI L > THRR S
T3 2, SEM#EIZ L » THIBRIZ/R & 4172 reaction layer (X, 2 O & R A% &

YT 2b0EEXOND, £z, EMXILE (NMR) 5tz W T,
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GPDM 3 XL O'MDPIZ L » TR & 4L7z Catla O ZEME 2 st L7 7 51,
GPDM Tt HAp ~OWFHFIFMHER I N b DD, MDP IZHEE L CTREMEIZE D
EEINTWDE B, ZoCatliOZEMDE WD, SEMEIZEIT 5 reaction layer
DEEICHELE RIELEAREERE Z DT,

SM 5 X OV SB Tix, BHBEZ: reaction layer [T S Ne o722y, T bHD
BEVAT JMFTEREEE / v —PEA I TWineweE2bND, —77,
SMBLOSBIEX, KU T7 27 Uz ~— (Vitrebond copolymer) & H
TLZETHEFERO HAp EALFNHAFEREZT 2L S TnD 2429, L
L, SBBXUSU®DERE— NIZBWTIX, #EMEN OLEBLOSM ICHEL
THEDHD LD ERST=DIE, 7 Re—v T @ORELZOEWIZERE L7 kR
e X,

UED XS, REBROERENS, MEKORLLE AT L% ER £— K
THWELEORFEEAERE L, BESRBEIOCLY X 7EMIC X 55
WG I D H 72 63, BIEEIRIE FICIER S 1172 reaction layer D IETED 5
BERIFLTWDLZ R RINT, £, ZOEEMEICEAL L, 7 Fe—v

TEOE S HERA LR D AREN TR ST,
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T

MO BRI DHE VAT LD ER E— RICBIT 28 FHEEEEEZ T 20

FEDO—B L LT, BERRSE & bIZETREEL XU SEM Bl 41T - oM R,

VLR O i % 15 72

1. OLBIVSM L, SBEBLWSU LG L THEICEWEEBI Z/RL
7=

2. JEHM S, SM, OL, SU, BELXU'SBOIATHY, SM & SB OMIZAH
BEENHEO L,

3. BEAEREICEITS SEM B0 DL, WTFhoEFY AT LBV TYH, 1
~2 um ORBIEERBE L HICEE 50 um U EDO LY 7R3l sn
7=

4, BEREMTE ) ~— A2 B THOLBLOSUICBWTIL, BIEEEBE TIZ

il

reaction layer N5 S L7,
5. SM O7 Fe—v7EOE XL 40~50 um TH Y, K L7=tho 7 FE

— Y TICHBLTEWE E L TBE I,
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Table 1 Materials used in this study

Code Adhesive system

(Lot No.) Main components Manufacturer
Primer: HEMA, GPDM, BHT, ethanol,
Three-step water, CQ

etch-&-rinse

OL OptiBond FL
(6902900: Primer)
(6911571: Adhesive)

Adhesive: bis-GMA, UDMA, TEGDMA,  Kerr, Orange, CA,
GDMA, HEMA, filler, CQ, ODMAB, USA

filler (fumed SiO,, barium

aluminoborosilicate, Na,SiFs), ytterbium

trifluoride, coupling factor A174

Three-step
etch-&-rinse Primer: HEMA, polyalkenoic acid, water

SM Adper Scotchbond 3M Oral Care,
Multi-Purpose Plus Adhesive: bis-GMA, HEMA, St. Paul, MN, USA
(N852287: Primer) triphenylantimony, amines

(N86909: Adhesive)

Two-step

. bis-GMA, HEMA, UDMA, Vitrebond
etch-&-rinse

copolymer, GDMA, ethanol, water, silane

SB ggﬁgrpsﬁigle treated silica, diphenyliodonium 3M Oral Care
(N898889) hexafluorophosphate, EDMAB, CQ
Universal adhesive bis-GMA, MDP, HEMA, Vitrebond

SU Scotchbond Universal — copolymer, silane treated silica, ethanol, 3M Oral Care
(666964) water, CQ, silane
Etching agent Ultradent Products
Ultra-Etch 35% phosphoric acid South Jordan, UT,
(GO17) USA

bis-GMA, TEGDMA, silane barium glass =~ Kuraray Noritake
filler, silane, silica filler, silanated Dental, Tokyo,
colloidal silica, CQ, pigments, others Japan

Resin composite
Clearfil AP-X

HEMA: 2-hydroxyethyl methacrylate, GPDM: glycerol dimethacrylate dihydrogen phosphate, BHT: butylated
hydroxytoluene, CQ: dl-camphorquinone, bis-GMA: 2,2-bis[4-(2-hydroxy-3-methacryloyloxypropoxy)phenyl]
propane, UDMA: urethane dimethacrylate, TEGDMA: triethyleneglycol dimethacrylate, GDMA: glycerol
dimethacrylate, ODMAB: 2-ethylhexyl-4-(dimethylamino)benzoate, EDMAB: ethyl 4-dimethyl aminobenzoate,
MDP: 10-methacryloyloxydecyl dihydrogen phosphate.

23



Table 2 Bonding procedures for the tested adhesives

Adhesive

Adhesive application protocol

OL

Dentin surface was phosphoric acid etched for 15 s. Etched surface was rinsed
with water for 15 s. Dried gently for 3 s (do not desiccate). Primer was applied
to dentin surface with light scrubbing motion for 15 s. Air dried for 5 s. Using
same applicator, adhesive was applied with light scrubbing motion for 5 s. Air
thinned for 3 s. Light irradiated for 20 s.

SM

Dentin surface was phosphoric acid etched for 15 s. Etched surface was rinsed
with water for 15 s. Air dried gently for 2 s. Left moist. Primer was applied to
dentin. Air dried gently for 5 s. Adhesive was applied to dentin. Light cured
for 10 s.

SB

Dentin surface was phosphoric acid etched for 15 s. Etched surface was rinsed
with water for 10 s and blotted dry. Apply 2—3 consecutive coats of adhesive
for 15 s with gentle agitation. Air dried gently for 5 s. Light cured for 10 s.

SU

Dentin surface was phosphoric acid etched for 15 s. Etched surface was rinsed
with water for 10 s. Adhesive was applied to air-dried dentin surface with
rubbing motion for 20 s and then medium air pressure applied to surface for 5
s. Light irradiated for 10 s.
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Table 3 Comparison of SBS and SFS in different etch-&-rinse adhesive systems

. Ratio
Adhesive SBS SES SFS/SBS
oL 412 (5.3)° 19.1 (1.9)® 0464
[93/0/7/0] [100/0/0/0] :
39.8 (4.7)* 203 (3.3)"
SM [93/0/7/0] [100/0/0/0] 0.510
342 (4.6)° 18.3 (1.8)"
SB [93/0/0/7] [100/0/0/0] 0.535
333 (6.3) 19.0 (2.0)®
SU [100/0/0/0] [100/0/0/0] 0.570

Same upper case letter in vertical columns (SBS) indicates no difference at 5% significance level.
Same lower case letter in vertical columns (SFS) indicates no difference at 5% significance level.
Values in parenthesis indicate standard deviation.

SBS: shear bond strength, SFS: shear fatigue strength, n = 15 for SBS, n = 25 for SFS, mean (SD) in
MPa.

Failure mode: [adhesive failure/cohesive failure in resin composite/ cohesive failure in dentin/mixed

failure] percentage of each failure mode.
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Fig. 1 Representative SEM images of treated dentin surfaces.
(A) Dentin surface pre-etched using phosphoric acid for 15 s (x5,000).
(B) Dentin surface with OL (x5,000).
(C) Dentin surface with SM (x5,000).
(D) Dentin surface with SB (x5,000).
(E) Dentin surface with SU (x5,000).
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Fig. 2 Representative SEM images of resin/dentin interface after HCL and NaOCI treatment.
(A) Resin dentin interface with OL (x1,000 and x10,000).
(B) Resin dentin interface with SM (x1,000 and x10,000).
(C) Resin dentin interface with SB (x1,000 and x10,000).
(D) Resin dentin interface with SU (x1,000 and x10,000).

The visible material is indicated by abbreviations: AL: adhesive layer, HL: hybrid layer (white
arrowheads), RT: resin tag.
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Fig. 3 Representative SEM images of resin/dentin interface after argon-ion etching.
(A) Resin/dentin interface with OL (x2,500 and %20,000).
(B) Resin/dentin interface with SM (x1,000 and x20,000).
(C) Resin/dentin interface with SB (%2,500 and %20,000).
(D) Resin/dentin interface with SU (x2,500 and x20,000).

The visible material is indicated by abbreviations: AL: adhesive layer, HL: hybrid layer (white

arrowheads), RC: resin composite, RL: reaction layer (yellow arrowheads).
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