2= N—PNT Fe—V TR AT o BN T2y TF T
VAT AOWEEENR X OBEE S AL

HAREE Rt AT TER o 7
HIFS K=

(PR . o HE o, HEE S8 AR



/2

A= N—=HPAT Fe =70, BRx PGSR L TEEEZA T 5L L b
BADbTyF U TE— RERIRTED L ZA0D, HABESEML TS, —F,
A=NR—H LT R =3 NE, 2 AT v TN Ty F U I AT A (LI, 2AT
Yy SURAT L) LHELT, WIIEEERIS H D WVITEEMANEICS D Lo Wb
Hb, I T, 2=R_"—H LT Re—vT7ORAEEZE Lan b bEAEEEZ R S
HEHZEEZHMELT, == A7 Fe =T ZIGHM 2 A7 v BTy
FLoTUAT A (U, 2 AT v T = n"—H)L) BN ENTE, TO2AT v T
==, BAKMEEET LT 94 ~—& L bIT, BKETHLT Fe—v 7%
MWEEE VAT LEW) a7 FEREE LTNDD, ZOFEMIZ OV TIEAR
B 72 320,

Z I TCARMILDEZEFIL, 2 AT v 7 2= =P L OWlENHEEIEIC DN T, 5k
AR (LR, BEEMS) BIOEERTMmS (g, RIMS) OMEEIT D
LKoo THFEI LIz, EBIC, WEDOT 74 v — Bl X OEE T O EAE
FBAMEE (SEM) BIZA1T5 & & b LIERET N —v 7 ORMUME S 2 HIET
HZEITR o TERERE LT,

M L7 E v AT A1F, 2 AT v 7 2= "—H% /LD BZF-29 (BZ, GC) TH Y,
KPR E L T2 A7 v 7 A7 LD Clearfil SE Bond 2 (SE, Kuraray Noritake Dental) %

MWz, b FMREREWE R 2o 05 IcgE L, SEREEL 2N TE



225 mm OFEGHREY I a# L, IRWT, = F AVER X OGHE il m o4
bNDEIICET NN v —E HOTEMPREZEI L, fAESY a—r 70—
N R R=sX—D#4,000 F THERMH ATV A wT & Lc, 723, AR FEi
(2T o> TiE, HARRFHFAMmMEEZ EROKRE/RF TS (fidF EP20D007)

AR ORWEICE L TIE, BZ IZBWTIE T 74 ~— 28k, SR E21Th7%
WEE (L%, BZwo B) &, 774 ~—I2 10 RIS 21T - 728E (LI#%, BZw &%)
D2 EEREL, ZNODOEICRST 4 U TMEZRM LT2&IZ, RN Z1To7,
SE 2B W T, "WEFR AR TT IA ~— B ETo 7%, R T 17
Mz, SelE Lc (L%, SERE) . RWT, WL 236 mm, &S 2.5 mm DA
TULVARE—VNE, K7 Re—V T BRAEIC T T EHWTEEL, 3R
Uy LU EEIELT 30 BEDLRE 21TV, IhagEERA L L, b ok
ERE, 37°CRERUKFIC 24 RERIRE Uiz, FTE ORE WA T LB UTIC
LT, =7 badAF Iy 7 Hieididg (ElectroPuls E1000, Instron) Z MW,
B S RE Lz, 2B, R OMIIEEEC SN TERZR IS E L,

JET IR S BRI, BZwo BEE SE BEICHOWTITH 2L & L, SRRk s v
staircase method ZJSH L TiTo7, T7ebbH, HBONTHEERS DK 50~60%DE
DfFE %K) 20 Hz OIELIE T, B FANRKAMMES L&A THRYVIEL
50,000 [EFAA BT LTz, £OBR, HERBUCET 2 ANIRER A 23 L7256 &,

W2 Z L il L7256 T, BREMICHEAM 2L S, &I, &)



BR T OREWHE RS L ORI EN O T OREF RS 2RO, 7ok, A OBITAS
Rz onwTEznEh 25E & L7z,

FHEAR T AT DT KL DR K OB R EIZ W TE, I8EEICIE > T SEM B2
Mtz 8fEL=1%, 74—/ K= v 2> SEM (ERA-8800 FE, Elionix) % H
WTHNRFEE 10 kV O T SEM B 21T 072, £z, LT N —3 7 Ol
SFRERCOWTUE, AR & FRRICHFEE L= S P I EA 6 mm, JE S 300
um DOROPANET —FEEEL, 7T Re—y 728 Lz, TO%, =77 u—%
TV, <~ U w7 27 —7%7 Re—v 7 RIZAfT LT, 10 BRPDERBE 217572,
IHOORANE, 37TCRRKTIC 24 pRIK P RE Lok, MUNESHEZR (HMV-2,
Shimadzu) % HJVNTHrEE 98.07 mN, fif ELRFFRFH] 5 B OSRMETRA OFOfHED 3
REFHAIL, ZTNO6DYHZ > TRADOX =TI 2RO,

ZORER, WTHOHERTIZIHBW TS BZwo FEX BZw B & ik L THREICE W
EZR L7223, SE BEL DOMICIIAEREITRO N ole, £z, BEFEIITRIT,
WTIOBAEEHIZIW TS BZwo #f & SEREOMICHBEEITRD bhviero Tz,
SEM BZ22 B\ TIE, BZEETIZWTNOEMETE 40~50 um D7 Kb — 3 7 & %38
Wiz, BZwo BEICBWTIE, B—7E e LTI INZD, BZw B ICBWTIHES
EREE DRI D 2N OO EN R SN, ZOFENL, T Re—T 7 @R
(229 LIEMMED 372 5 AR — 72 @D B S Tl R, BZwo BEIL BZw #F & Lt L

THEICEWEERIZRE L BN, £, X—7HSIZBWT, BZEF



X SERF LB L TABEICE WX — TS 2R LT,

b X oic, AEBROERNS, 2 AT v Fa=_"—F /L& H /= BZwo &t
DEFERIBLOIETRINE, SEFLFAFETHDL I LRSI NT, £, W{bsE
727 Re—v 7 OM/MEZZREL-E ZA, SEICHE LT BZ THEICEWES

RLTCE AL, ZHUPMENTZ RIS M ANEC D708 5 ATREME DS R S U7z,

ARG LI, Tamura T, Takamizawa T, Ishii R, Hirokane E, Tsujimoto A, Barkmeier WW,
Latta MA, Miyazaki M (2020) Influence of a primer resembling universal adhesive on the
bonding effectiveness of an experimental two-step self-etch sdhesive. J Adhes Dent 22, 635-
646. ZRBIRHLE L, ZTHICHLT Re—V 7 OX =TT —X 28BN+ 52 &

Lo THRIELEELDTH D,



A=t

D= N—PAT Re— U7, B SR LR AT L e bic P,
BARBTyF Lo TE— REBIRTE D L2400, HHBENENL TS Y, &
ITTCI, WEESIIBTLIT 7= v T4 TR Z2EADEEDLBHIND, T
Kb — > 7 BARRE O & fTRE L LB bR S e 90, —F, 2=,3—%1
T Re—vTE, 2 AT TRV T 2y F U VAT A (LR, 2 AT v T VAT L)
CHEILTC, WA RS B O VIEBEEMAMEICS D L oL H D B, 2,
D= N—PAT R —V T OWMEBIKEED 5 VI L L2 7 e — 3 7 8 O
PENR, 22T v 7V AT AEHBLTRNZ LICERT b0 L SR TS 10,
ZIT, 2="—=HAT Fe— 7 ORMAEEZA LB 6 bEEEEZR LS5
ZEHEMELT, 2= RN—P AT Re—y T 2 ATy TRy F T
AT A (LU, 2 AT v o= "—H)L) BRI, TD2 ATy S = —
X, BIAMEEZET L2794 ~—L L BIZBKETHLT Ne— 7 2 W8
BYVATHAEWI a7 MR E LTS D0, ZOFEIC OV TIEARB 224
BEUN,
ZZTRMILDERL, 2 AT v T2 ==L OWEYIBE IOV T, Bk
BEERS (UM%, #ERS) BIOEEETMmS (L, EFRE) OMEZIT
ko TREI LI, E6IT, WED T T A ~—EHE R L OIS R o LA E

THMEE (SEM) Bl A1TH L & BITHLSET Fe—2 7 ORUNE S 2l E S



HZEIZLoTERERE LT,

Mk L OT5E

IR v 7y oS SEROTIE T 07 i cE

R L7V AT AL, 2 AT v 7 2= "—H%)L D BZF-29 (BZ, GC) THY,
KL L T2 A7 v 72 A7 LD Clearfil SE Bond 2 (SE, Kuraray Noritake Dental) %,
aARYy LY b LTIE Clearfil AP-X (Kuraray Noritake Dental) % V7=

(Table 1), "{RYEHESTES (Spectrum 800, Dentsply Sirona) (X, & D JEFEE N 600
mW/em’ ML ECTh 5 Z & A HeR L CHEM Lz,
2. AR

1) e i DR %

b MEERHEEOWRE 2 RE L%, Wiz 07wz L, FiEs
LY (Tray Resin II, Shofu) Z MW TEL 25 mm OEHK Y o 7I2a# Lz, KWT,
TFANVEDHDNVERFEFHERITOND X OIZET NV MY ~—%2 Wl
RIBZATHI LTz, S DI, Z O & MH/RMENTEERKO#4,000 % THAKATE] L T HE
m& L7z,

B, KFROERMIZH > TIE, ARRFPWFHMHEZESOKBREZETND

(fi7F EP20D007)

2) #ER R ORUE



TFANVED D WVIIEFERAEEIS, FHE AT L% T Table 2 (2R L7254
> TBAT LT, T72bb, BZ IZBWTILT T4 ~—%2Bfitk, KRN EITH
OEE (LItR, BZwo Bf) &, 774 ~—IT 10 DA 21T o728 (LItk, BZw
B O 2 &MEREL, TNOLDHEICRST 4 IM 28 L=, R E21T-
7o SEIZBWTIE, BEERREHIE > TT T4~ — B\ E T o214, KT 4
YIMEEAML, KR L7z (L%, SE#H, WWT, WA 236 mm, HE 2.5 mm
DATF L ABE—)L RE, £7 Re— 78AFAEICZ T 72 HWTHEEL, =
VRY Y NV UEREHIELT 30 BREDERSE 21TV, ZhEREERA L L, Zhb
OEAERTIL, 37CHERUK T 24 FERFERE L7z,

3) BT IR S ORIE

FTEDREHIMAK T LEEERAICH LT, vy hed A+ v 7 TR
B (ElectroPuls E1000, Instron) ZMWT, 72 A~y RAE— KE45 1.0 mm D5
T CEERSEZIE L, £/, RBREZEOMBRAICOVTIE, FEEEMSIZ AV
THEMBLOL Y UM 2B L, REiE wEHs 0 Ea R Yy b
DV DU R O i & BRI & DIRAME L LT L, ik, R
R OBITE LI TERER IS E Lz,

4) PEIRE OWE

TZ 9 S RBRIL, BZwo BEE SE BEICHOWTITH Z & & L, FHHERBREZ /-

staircase method Z S L TIT-7= 9, $742bb, BONT-HERI DK 50~60%D



EDWE AR 20 Hz OIEKIE T, WKk FRSRRKAMME L LIZRETHRVIRL
50,000 BIRAFIZAM L7z, TORR, BUERBICET 5B 2l L7256 &,
W2 2 &< Rl LcSEAE T, BEMICHEAM LT S S, mEmic, &
BT OREWHES RS L O EN D Z ORI 2RO D & & bIT, REBORN
[ZOWTIIBETE R A 3Bl L7z, 7eds, BT OBUIE LMo VW TERER 25
fEE Lz,
3. SEM %2

T ANVEB XL OGHFE R O SEM B2\ ClE, #ERER & [FERIC T 7 1
~—Z AW CHEAHE LR Z, 78 B OEEAKT 15 BRI B L,
IhE 3EHEVIKL T SEM B L Uiz, £/, WE & OBERE O SEM #1
SIZBWTIE, BEERBRE FERICRYE L7 2 24 BER KR ARE L2, —HR¥F v
BRI @B U7e, BHiE2 i L7, BaEEEuiEreE (IsoMet 1000 Low Speed Saw,
Buehler) Z MW THEGIE, Z O 2 M/KMENTEHIO#4,000 F TIEKRBIHEI L7z, &
T, XA YEY RX—Z ORI 025 um ETHEL, 20 SMBEREFEIT-72,

INHOEERTBLEARTICOWTIX, tert-7 4% J —VIEE FRRINNERR
& L7, W% (Model ID-3, Elionix) % 30 43f{To72, W\, MEEE 1.0
kV, A A REE 04 mAlem® OFMETT A F =y F s (EIS-200 ER,
Elionix) % 40 fPREI TV, A 4> =2—% — (Quick Coater Type SC-701, Sanyu Electric)

ZHAWTAEEE LT, SEM #8243, 74—/ =3I v 3> SEM (ERA-8800 FE,



Elionix) % MW TIEEE 10 kV OFRMETITo 72,
4. WALT Kb —3 7 ORI S GRBR

7 Re— T RBOEREZHET H7-DI, BHE 6 mm OROBHWZE X 300 pum O
T a AR EFRRICGHE LS ERmIAT L, BHmEICT Fe—y 7%
BfiLTc, RWT, =770 —%1T\W, v ) v I R7F—7%7 Fe—7 BICHE
i+ LT 10 BPRIERI 21T o 72, 2 37°C FHXHEEE 100% D5 T 24 ReffRE L
7=, EO%, #NESHES (HMV-2, Shimadzu) % HWCHfE 98.07 mN, fif B
FrRsf] 5 BROSMET, A oFROfHED 3 SE2FIIL, b0 E L - TE
DA DX =TS & Lc, ok, A0TSRz »wTzhth 6 e LT,
5. FeakaEt

BONFHEERIB IO — 7 S IO T, B O 8 2 MR L4,
ST LT Tukey HSD test %, JE 5977 S IZR L Tid, modified rtest 38 X OF
Bonferroni correction % N THEKME 5% DS CHREHLEZ1T- 7, £72, MHEE

HATHOWTUE, A ZR/IRES &> THEKYE 5% DKM THREHLEE 21T - T2,

1. HAERS B LU RS
BZ 77 A = —~OXMIF OIS T T ANVERL LORFEITHT L HEAERSITM

T B O Table 3 12, JEHM S OpkAEAZ Table 4 IR L7, = F ANLVEB X



OBHFEONTNOWERE BT, BZwo FEOFEEIE S X BZw BHICHEE LT
BICEVMEA R L7223, xS Lz SE#EE OMICITA B AT biznol,
iz, WHBSICBWTIWTNOBAE#REICK L TH, BZwo ffL SE HEHICAE
IO NIRRT,
2. WIEA
PR S B KOS T8 S ik BR % ORI O EETE % Fig. 1 ISR LTz, Thbb,
BZw BRIV IV OPAE ISV T b FmEE N KR %2 57z, BZwo HERB LT SE
FECBWTE, WINoOHERmIZBWTHOHREL DL WX ATy ML YOk
R KO R & BEAEE L ORGHIEOTIS AL, BZw B L OMICH
BENRO LN, —F, EHBRIHRBRE THROMER L, WIihogs ks
FOEE VAT JMTBWTY, RAEN KL ST,
3. SEM #iz2
N—=2F A & UMK PERFEERIIAIE 3 KO T A ~— % FW T U i 12 35
T HREMNZL SEM 8% Fig. 2 1R LTc, $70bH, XN—=XT A4 NIBITHTT AL
BRIOGFEMEEIT, AIT7—BEEBITHIRENMIZ SN (Figs. 2A, B),
U LT, = F A VEIZE TS BZBX WO SEDT 7 4 ~—WBmTlE, 774

v —OFEEII»ND LT, AIT—BOREL L BIZ, Ty F U T RE — U REIE
iz (Figs. 2C, E), SHFENHEICB VT, WO 7 T4 ~—IZBWTH A

IT7T—RERBRES I, REME DTS O Ligaslgt s/ (Figs. 2D, F),

10



T AOVER KOG S il O FEW 7 SEM 4% Fig. 312k L7Z, Winud
BEVAT LBV TY, WEHETOBENIO D 5T 40~50 ym 7 Fe—3 7
JERRO BTz, TOT Fe—3 7 f@aiBMicigzd 5 L, BZwo FEICR W TIT—Fk
g e LTSN (Figs. 3A, D), BZw BEICBWTIE, EA L &b icHdEo R
705 2 B LR SN TV (Figs. 3B, E, &), = A VEESERAmIZBW T,
WTNORBRIFIZIENTS, AIT7—BEZMVIAALIEANAT U v RAI T —J@0#l
g3 (Figs. 3A, B, C, KF), RFEBEEREICBWTL, WTINoEES AT
LMZBWTHT Fe—3 7 BE TIC 0.3~0.5 um D& FE7L reaction layer 23EZE S
7= (Figs. 3D, E, F, [2£H1), %7, SEFEZHBV T, £0.5um OBHEERE ML S
7= (Fig. 3F, FLHD),

4. 7 Re—v7EOX—7H &
(LT e —3 7 DX — 7 X % Table 5277 L7z, BZ Tl 38.2, SE Tl¥ 24.8

THV, BZIZSEICHEK L THEICEWX—7H I 2 /R LT,

#

S5

2= RN—H T Re—v 70, TORHAMEEE IRy T T E— KT
FARBETH D Z b, HHEENELS o TW5, —J7, EMBEEMAMICEL
T, 2AT Y RAT AL D E AN ENEENTEY W, = —3% 1

T Re—=3 T E5TIA~—L L TUNHLEE 2 AT v T R—P BRI,

11



ZOBEEVAT A, TNETD 2 AT YT VAT AER a7 M ThhHE
IAEND, WEBEAEMNAESDEFEMCOVWTIIARHRENS N, 2T, EERS
AR AT O & L BICHBERNTA L S EAMZE LTETRERBRAITO 2 &1
Lo THETZINZ 7=,

BZ 77 A ~—~DOREOFMNEERSICRIETHEERG LI 2 A, =F X
WVEBIOBFEONTNOWEREICBW T, BZwo X BZw BRI L CH
FICEWEERSZR LT, ZOMEE, Yo INAT T T Re—v 752754
~— L LTSHLE, 2 AT v 7P AT AOBEHICHET ARFHERE —BT 560
Thotz 9 FThbb, 794 ~—L L TR LET Fe—v 72 EABILSE5
&, ZORENPMETEEE o TR L, M LRWSEME L THEERI KT L
FZAlREMEDN B, ZHUTKI LT BZwo BEICRWTIE, 794 ~—LT7 Fe—v 7L
PEEE RN B W CHEICE(LT 2B E o CTHEET HZ LT D, T7bb,
B R DMERERER g TV E R B LItk o T, KV EWEERSEZRLEZD
DEZEZ BT,

PR O SEM B30 DL, BZwo BECIIHERT Fe—v 7R snzs
DD, BZw DT Re—y 7@ CTIIARR _EEL 2 Lz, BZORCT 1 7
IZ HEMA 7 U —Tbh 2% & & Hlak, BB L OMHEETE / ~—28 8/ L Tnian )
FDEOIT, WL Fe—3 7 EITBUKEZ R L, B{b#OBEMETEE b &0

LDLEZLND, —F, BZODTF5A4~v—F, 2="—H LT Ke— 7 LHEL

12



oM TH Y, BREMEE ) ~— & L bR R EDEENEHEINTEHEY, Mhs
VT T A~ —BOEBIMEE K e 2 ATEMEN H D, £, ks ET T4

v —RBICIE, BEORBIIL>TAELLZBEAGENEGETS Y, LEN-T,
BZwo FECIIRIEILD T T A ~—DR T 4 M EIRISVE D 2L THHEART e
— VTR SN LI Lo T, BZw BEL I L CRWVWEERS 2R L7 b D
EEZON, 2, BZw BECBWCEL, Wb L7774 ~—REORELEICHE
PEZRTHEREMEE / ~— VR L, NSRS ZETIEIERE R D
EEZ LT,

RUNT, BZwo BHEDHER RSB I WK GRS 2 AT v TV AT LD A— /)L FAH
VH—REEN TS SEREE IR L 72 & 25 20, W ol ks L ORI
ICBWTHWBEERICAEEZIRD b o7, SEDTI7A~v—BLOT Fe—v

ZIE, BKMEE v —TdHDH HEMA & & HITHRENEE / ~—® MDP 25 LT
W5, HEMA 1%, KOICEALEGHEIZH L TL YU E ) v —DiRGBERIET 51
BAEATL2H00, WAMERS D Z L0nb, BRHIKFIRIEIC X - TEAMAMENME
THBAREENSH D PP, £z, MDP 3o Fa X784 1 b &m0 EfrEz R
THon ) 7 Re—YTOEGMHEEFETIELZEABES TS P, 22
T, BZBXOV SE D7 Fev—7zbsY, ZhoDMUMES ZRE L L Z A,
SE 7 Fe—v 7% BZ L L THEICEWX =TS &R Lz, L7zi»>T,

BZwo BEDHAETRS B L ORI ST SE FELFREDEZ R LI b DD, KEFHIK
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PHIRIE S E DRIV, BEEMAENENT- b D LR D TREERH D,

T72bh, KPGFET DEREICET 2 EMEAEMAMEICE L TiE, HEMA & & biZ

BEREMEE /) ~—Z2 @A L TRV BZOMEAAFNC R Db DLEXBND T &b,

AHEORFBLETH 5.

LED X DT, REBROFERERNS, 2 AT v 2= "—% L% H = BZwo BED

BAMSBLOETRSIIE, SEMLFAFTHDL I vz, £z, ks

7 Re—v 7 ORUMES ZRIELIZE 2 A, SE ICHKEL T BZ THEIZEWELZ R

L& 2AH00, THBNENTZRBIBOETANEIZ S22 % aTREVEA VR STz,

#oo

D= R—H LT R =SR2 25 v PRIy F U AT ADOBESE R

SBIOETRS 2T 2 & & bIZ, SEM BIEB LUk E727 Fe—3 7D

/NI S DINE ZAT o T2l R, LT Ofliam &2 1572

I BZOTIA ~—IC5T 2 LB QA IS, = A VB L OGP E R 55

BRI RITTRBIT OV T, BZwo FEDY BZw REICEE L CTHEICEVMESL

RLUTE,

2. BZwo Bt O T A NVEB LI UORFEIZHT HEERIB L O TR I1E, SEREE

Hfﬁii L/Tﬁ?%’i: mu&)%ﬂiﬁﬁ)oﬁ_o

3. TFANVEBIOSGFEEERBO SEM BIZENBIX, B:ET AT LAOBE NI
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Do bT BAFRBAIRESEIE I, 7 Nt —2 7 JEE TIZ reaction layer 737
T,
4, W LEE-T Fe—> 7 OX—7 X%, BZ2 SE & il L CTHEICEVMEZ R

L7z,
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Table 1 Materials used in this study

. *
Code Adh(is:)‘t’e;gitem Main component (Pl;ililer) Manufacture
Primer: 4-MET, MDP, MDTP,
dimethacrylate monomer,
BZF-29 %cl;:;)ne, water, photoinitiator, 18 I
BZ  (Primer: 190711) Jap;m" Yo,
(Adhesive: 190711) Adhesive: dimethacrylate
monomer, bis-GMA,
photoinitiator, filler
Primer: MDP, HEMA, water,
Clearfil SE Bond 2 ‘nifiators 20 Kuraray
SE (Primer: 582494) ' Noritake
ive: Dental,
2‘22171831:)6' Adhesive: MDP, HEMA, bis- Tokyo, Japan

GMA, initiators, microfiller

Resin composite

Main components

Manufacture

(Lot No.)
bis-GMA, TEGDMA, silane Kurara
Clerfil AP-X barium glass, silane silica filler, N oritakye
(N416713) silanated colloidal silica, CQ, Dental

pigments, others

*pH measurements were conducted five times for each primer using a compact pH meter (LAQU Atwin-pH-

33.Horiba, Tokyo,Japan).

4-MET: 4methacryloyloxyethyltrimellitate, MDP: 10-metacryloyloxydecyl dihydogen phosphate,
MDTP: 10-methacryloyloxydecyl dihydrogen thiophosphate,

bis-GMA: 2-2-bis[4- (2-hydroxy-3methacryloyloxypropoxy) phenyl] propane,
HEMA: 2-hydroxyethyl methacrylate, TEGDMA: trithyleneglycol dimethacrylate,

CQ: dl-camphorquinone
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Table 2 Adhesive application protocols in this study

Group

Adhesive application protocol

BZwo

BZF primer was applied to the air-dried tooth surface for 10 s, then medium air
pressure was applied over the liquid adhesive for 5 s or until the adhesive no
longer moved and the solvent was completely evaporated. BZF bonding agent
was then applied to primed surfaces and was gently air thinned. Adhesive was
light cured for 10 s.

BZw

BZF primer was applied to the air-dried tooth surface for 10 s and then medium
air pressure was applied over the liquid adhesive for 5 s or until the adhesive no
longer moved and the solvent was completely evaporated, and then light cured
for 10 s. BZF bonding agent was then applied to primed surfaces and was gently
air thinned. Adhesive was light cured for 10 s.

SE

SE primer was applied to the air-dried tooth surfaces for 20 s followed by
medium air pressure for 5 s. SE bonding agent was then applied to primed
surfaces and was gently air thinned. Adhesive was light cured for 10 s.
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Table 3 Shear bond strength (SBS) of enamel and dentin

Group Enamel Dentin

BZwo 46.1 (5.4)* 47.1 (4.8)"

BZw 33.1(3.8)° 33.2 (2.8)"
SE 42.6 (4.0)* 45.0 (2.9)*

N=15, mean (SD) in MPa.
Same lowercase letter in columns indicates no difference at 5% significance level.

Table 4 Shear fatigue strength (SFS) of enamel and dentin

Group Enamel Dentin
BZwo 18.0 (3.7)" 18.8 (2.0)*
SE 19.4 (2.9)* 20.1 (2.9)*

N=25, mean (SD) in MPa.
Same lowercase letter in columns indicates no difference at 5% significance level.

Table 5 Knoop hardness number (KHN) of the cured adhesive layer

Group KHN
BZ 38.2 (1.6)*
SE 24.8 (1.4)°

N=6, mean (SD)
Same lowercase letter in rows indicates no difference at 5% significance level.
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100 %

— — — Mixed failure

0%

Fig. 1 Failure mode analysis of the debonded specimens in SBS and SFS tests.

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

mixed failure].
Same capital letter in enamel indicates no difference at a significance level of 5%.
Same lowercase letter in dentin indicates no difference at a significance level of 5%.
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Fig. 2 Representative SEM images of primer-treated enamel and dentin surfaces.
(A) Baseline surface in enamel (a: 2,500%, b: 20,000%)

(B) Baseline surface in dentin (a: 2,500%, b: 20,000x)

(C) BZ primer-treated surface in enamel (a: 25,000%, b: 20,000%)

(D) BZ primer-treated surface in dentin (a: 2,500, b: 20,000%)

(E) SE primer-treated surface in enamel (a: 2,500%, b: 20,000%)

(F) SE primer-treated surface in dentin (a: 2,500%, b: 20,000%)
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Fig. 3 Representative SEM images of resin/enamel and resin/dentin interfaces of the used adhesive
systems.

(A) Resin/enamel interface of BZwo (20,000%, 1,000x)

(B) Resin/enamel interface of BZw (20,000%, 1,000x)

(C) Resin/enamel interface of SE (20,000x, 1,000%)

(D) Resin/dentin interface of BZwo (20,000x%, 1,000x)

(E) Resin/dentin interface of BZw (20,000x%, 1,000x)

(F) Resin/dentin interface of SE (20,000%, 1,000x)

The arrowheads indicate the first layer in the resin/tooth interface of BZw.
The arrows indicate hybrid smear layers.

The stars indicate a high-density layer (reaction layer).

The circles indicate hybrid layer.
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