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Zirconia

Addition reactio

\
Chemical surface treatment

\%a

Mechanical surface treatment \ o5

Chemical bonding to Zr.

Hydorphobic nature

l ! Bonded to Resin cement

Various sandblasting conditions on surf. Changes of dental Zirconia

Zirconia
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(1)

Nanoceramic block
Lava ultimate Cerasmart

'CAD-CAM hybrid block

Cross-link resin matrix (20wt%), embedded Zr/Silica nanoceramic particles (80wt%)

(2) Polymer-infiltrated ceramic network material( PICN)
Vita Enamic dominat network 86 wt%, acrylic polymer network (14%) fully penetrating

Polymer-infiltrated-ceramic network structure

Ceramic

13 4. Hybrid Blocke| £&

EICE O|2{et === dentinal tubuleg %
o ol MEANME O|8sHM H=E HEZ S

7€  immediate sealing
technique (IDS)O|2t11 SHC O|HA MOIE H
AAHE Ed €z = dentinal tubule

B Qe RRE ok

t 0P>I

rnr ro ml)f

dentinal

o ot

=

i
[

riot

micro invasionS 2+,

Atel atalEol E057] WE0 ofF S ZHECt

=0k ot el AN = T EH dotE BH
of ctHatol HAME HESH EEM, 4ot
X mHol ¥glo] BNB WMo g2
st B ElCt

2afo= IDS 7|8#e ™MET [ self-etch
adhesiveE TF0| AtE3I=0|, self-etch adheisve
£ H8Y Moz R 7HX| FolsioF & Attol
QICL. =83l agitation HHES £330 self-

etch adhesivelll functional monomer?} &t0Z&
WE=z & AHS0{7HA siof 5tH, Ol=
2 O|&&H =82 FCh 0|F solventZt
FHel YotE HEH
Ch. O Ck2 ez
olct. 0% oY FgH
o] FH2| g

FSES)
PN
=
0l

=
o
e — |
T

rob ot Hot o|>i
0x
k1

&Z

Il
oo

=R=
7Y 42

—

2
Rl

=

12

2=
sict,

X|otofl FESHA == HE22 HO{7H
AlHE O] a0l Eate| AZle
ST AHESL X[H ALO], 2T

Mz Atolo FA Li+do AN
olct. MY oo +===2f HA

= 89 H oXlg 2

— oT

HHIJ

£2

tu
i
(05]
X
o

B o

o
1 5
o At
o o
30
_IT|_
o

oH
[m of¥
0

b=
1o

ot

ot

1A

ot

|.|-|

0 o —

|.|-|
i
ra
AR
Ot

Wy
o
fot
=]
N
30
|0
=
Ao
rot
il

ok rir

%
al

b

iy re
=
=
il
w
N
X
1o

i
1}
o

% i of
o
noR
mo >
-
v ey
B o
2

uw
IS
H1



Cement space of Indirect restorations

™~

Increased polymerization shrinkage of resin cement
2-5% polymerization shrinkage

Discoloration
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Caries-risk Assessment and Management for
Infants, Children, and Adolescents

Table 4. Example of a Caries Management Pathways for 26 Years Old

Interventions
Risk Category Diagnostics Fluoride Dietary Sealants Restorative
Counseling
Low risk — Recall every six to 12 — Drink optimally fluoridated Yes Yes — Surveillance
months water
— Radiographs every 12 — Tiwice daily brushing with
to 24 months fluoridated toothpaste
Moderate risk — Recall every six months — Drink optimally fluoridated Yes Yes — Active surveillance of non-
— Radiographs every six water cavitated (white spot)
to 12 months — Twice daily brushing with caries lesions
fluoridated toothpaste — Restore of cavitated or
— Fluoride supplements enlarging caries lesions

— Professional topical treatment
every six months

High risk — Recall every three months — Drink optimally fluoridated Yes Yes — Acrive surveillance of non-
— Radiographs every six water cavitated (white spot)
months — Brushing with 0.5 percent caries lesions
fluoride gel;’pastc — Restore of cavitated or
— Professional topical treatrment enlarging caries lesions

every three months
— Silver diamine fluoride on
cavitated lesions
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Liner/base for posterior composite restoration

Deep Cavity/irregular cavity surface

Use of flowable composites resin

v
Void

Low filler content
= Low elastic modulus!
=> High polymerization shrinkage!

© Less void
© good adaptation to irregular cavity wall

o 4% 4o

mx op rd ¥ B ot

=

oo

Al

oF mo Hu

1 of
- - T

H

I93. FAF 54X #59 2ojd/Ho| A=
AHEE]= flowable S8

Of
Rl

A
1o

(o]
1 o0

o
N
i
B o
>
o
1o
4n
=
u

i

2t /1| 0f A&
S AtCHO

O

>
0P
y oot
&
s
ot
&
A

L]
rr
j2a}
rd
[0

7} flowable

AE Hejol =gy

0

i)
it 2 Ho

=
-

231
|

o
U Hu

i
2N 0 ogr S T ot of

o X
N I~
m o oy
il
n
mr
rl:l

Ju
|>
% rjo r@ mot > ¥ rxd A

Waloz

QIC}. Flowable
26

=5(flexure)g 258 & A0 EATH 2
HO|AE HE| S TILCH +==0| F2[SCh
= 9|70| UL’ HHHO| 552t32  C-factor
7t H2 ot39 gHiz SY+=SEHO| IA
A&ot= d27t oL AT ME 7|1AH
=30 F2 Aol ZHH o Rel5H, F7|
Mol Moy BOM= flowable =gha|Z
O] =Z2[3tCt= Cia == 2|0 U7|=
Stok®® 55 X[ER OIEF9  $50M
flowable Sg2|To| AHE2 Y¢7tel ME4Q)
=Mt = # QUCh HO|AE  HEHHELD}

flowable HEf7} A47t7F HESH7|7F &N 4

2 A2 AHHOICh EXt= ®Z0| 7tsstn X
80| ojFX| fb= X2 HOAE HE|9 =g
S F=2 AEStR, X ELL €5 7
et Z0| WOo|AE HE{O| MEA| =HO| F
otr|= ZR0| flowable =gtai|ZIE ALESHC
(28 5).

2) T2 950l 48 Ei oWy I =
(Preventive resin restoration)

Y77t F2 L 37|09 etsolLt BFE 7
o OlMgt A4S MAHSIL oEHo 2 TS



preventive resin restoration2| 420

=
[

SHot

£ Z40|0, flowable

oA

el

flowable &

s
.

750l A-E-E]

3

o1&
glzle] ARg

=
=

Y ZA4EA] putty index

gt

a9 748 &

=]
=

o

z7)°] Wt=uf flowable &

g3

o

flowable&

s
.



R RI 20 © % o 5 & W
RNy g BA R U gy R ol Ko ) o <
ool P OROKR S s KKK DE o o
o H o) K fo ¥ @
8! Jo Aom.w_m_.._xmo_n._o Jl%ﬂumut |__._E_=_._.._.._xﬂxuuw_._mﬂ
mnn_ @.n_ Jo &1 Ir._ 0 |__O ~X = . [u] H__l ._OH_ H__I W
— o %mﬁo:_ﬂyr B oo BOIF o U 3 U
o HEONE G D "ol o & oF = IF
Bl K < g 035 57 o R e g1 X g Wk g K
—_ T —_ . T =+ _
ERB gz TR % o g R K K
S Ol R B Rl Bl ool Ko ot <L do = m 3 R o
mEFor BT O b E ol SHESF 23
s o g1 W o5y O X L B Q = = v I
joo @ ol T 1o od o+ £ = 5 L = 1 = © o Kl gl
w—n @ mun_H_._ﬂA_l _A_lo._O_H_ 1.._A.OE Hd = [E]
<0 = 00 of o 5o K oF —p & W =
e M o) o ® B _® 2O P g on Koo o W% 7 &
Fr O/ o T o S R ,mubw,mﬂiﬂ e = MRy T
K 0 K N - J e o K ©© &R 1 o7 kb H
ol = © = M @ - Bl 2 I o
g E R S RN XK DDA S I
RE.mYse<x s Has TR B oo 2w S oo
® — — o +* _ < . o) H X% 35 M 2 o o2 — I o
mErsm=oddm ®o o . I R R R AT
= © Lo R o ou o N K 0 X = J oju
ol 2ok B W@ g s T ow w T T R gz =g
G & o< oA F R R Ee=® = 0,2 %ok D
Q Bl Ik X RO I RI
B! T U MU H K DR =y = -
ygynmHmw ez o @ WBo N W2 TE URS TS 8B o
o K = € K MH W 0 =i 4 g <O N I© J o ol jod O
wReTodTdWe Er o 7 5 =l 5t 3 30 gy N U OO T A W D 5
m_o_epomo___Wxﬂ_%4|%mew_m% w_ pF o LM R
ﬂmﬁmulA_._.__l_n._ﬁ___+oo_.w.6+ox|_ﬁ Iwc_x_ﬂgoJl z s _ O
d BaN e s B e oo T o Eggfi=I8amegsX
ALl a S =R T = > =0 ol < o K P S .
S I K oy +._._n._|§ x_o7oDro_._.__._Ox3£ﬂ+ouA_| .mo H||1o_agoﬂWxﬂ%mt
T Mgl Themggwe ST &Y ® ENTI L aumg g D
—_ = o ou £ = - = o i r ., —~ 0O {0 7FF o ol
ol sTM___%M_oAmmm_buoﬂ%o_em_ﬂﬂw% r %Ao_egowao____aﬂwiﬁﬂ%_&
EﬁFOTIANﬂﬂmux._a%Dlml,_mx._u._ou = W0 zu o_ex.r_._. mﬂﬂﬂ._o|_u_||mMA_|.._Al
¢ Tl mo o< = z 52N _ . =X X 0 ol 3 ~ Z2 2K S
ry nd K3 _ D - = KO =) Do = — KU 57 o o N = < =
.r+.m=_|o_=_._|_|._ﬂo_olfq._._m__lm = Bl o < AT O 1 B0 RO q mu %
mow Mo g O ® 5 S Ny g W o S F g ¥op 5
oo 0 M_. T o z_m 51 W oy Mmooy ™ o & d m N 2w MR s R <+
p WOOoEn RS o D ROR o = ™ R T < = o FE N = m
| =gk ru = Kd — = Q_o o = = ol R0 o _l_ IH = s o 2> u a = K >
.__AA__O K = H_._ﬂ |_|._.|_“_”_ = OO 0 T |_W|A S _A_L ._OL BO =3 3 - N |_.._.-_H Jol “m._ﬂ EO ..m A_ m (@] m_l_._._ L_ .._I.OI = O“_O
= _ ) T K Bl - - o — - = ol o 35 g
i ﬂimmm%wm_mql_:ﬁmera_E_Ari_om_q M Wgoag sER g al
i - S _ _mo®SE  amdwED e m.egpo =® .o WegR IR
< = o =1 _|_._7“=._ 1 = na 40._XMHnL|rmmﬂ_ ol
= B 0k 2 1 o u 4 W koo Moo < Z3RTZR L IRgE®
= 0 H & Uk o K of < @ o & ol RM AN = e = R A3 <)@ 7
< S S Ul WS g T o2 O

o ZAROA A

b},

28



Lte pfztol =elzFe CHo|ol2E mOIE £

g o|gs0] D1R2sl0l et K4rEe

Serst OpEol F9E IBARE AYD,

fiber postS2 O3l X|EEot FHERES o
ACHE

fiber postet Hz&
dERLE HAehl

99, #A2Hdst sbdef ARRE
2

Al flowable

7)7|Ef ALE0
Flowable ¢t F12 1 20| = CHFsH

= QUCh Hof TR R0

ox

!
o
Q
e
@]
@
i
HO MY ¥ i ra
A > @ oo x oA ouE Ho

o

oo
=
=)
[l

N o NN
I
i
0
1
L
ri
=t
10
1
L

Wt ol AX| g2

od EXE 22|, veneerQ| TH&L

=]
e
k=3
- =

[
=
o

mn 4o ooy oX oo x
o @ O rH

»

4B
Flowable 23tz|Zle 20| Zo} YA}
£0| Ag3t7|of He|st ™ol yA:, 2of o

1. Bayne SC, Thompson JY, Swift Jr EJ,
Stamatiades P, Wilkerson M. A characterization
of first-generation flowable composites. The
Journal of the American Dental Association
1998;129:567-577.

2. Baroudi K, Rodrigues JC. Flowable resin
composites: a systematic review and clinical
considerations. Journal of clinical and
diagnostic research: JCDR 2015;9:ZE18.

3. Attar N, Tam LE, McComb D. Flow, strength,
stiffness and radiopacity of flowable resin
composites. Journal-Canadian Dental
Association 2003;69:516-521.

4. Al Sunbul H, Silikas N, Watts DC.
Polymerization shrinkage kinetics and
shrinkage-stress in dental resin-composites.
Dental materials 2016;32:998-1006.

5. Lokhande NA, Padmai AS, Rathore VPS,
29



Shingane S, Jayashankar D, Sharma U.
Effectiveness of flowable resin composite in
reducing microleakage—An in vitro study.
Journal of international oral health: JIOH
2014;6:111.

6. von Fraunhofer J, Marshall K, Holman B. The
effect of base/liner use on restoration leakage.
General Dentistry 2006;54:106-109.

7. Labella R, Lambrechts P Van Meerbeek B,
Vanherle G. Polymerization shrinkage and
elasticity of flowable composites and filled
adhesives. Dental materials 1999;15:128-137.

8. Takahashi A, Sato Y, Uno S, Pereira P, Sano

H. Effects of mechanical properties of adhesive

30

resins on bond strength to dentin. Dental
Materials 2002;18:263-268.

9. Korkmaz Ceyhan Y, Ontiveros JC, Powers JM,
Paravina RD. Accelerated aging effects on
color and translucency of flowable composites.
Journal of Esthetic and Restorative Dentistry
2014;26:272-278.

10. Dietschi D, Spreafico R. Current clinical
concepts for adhesive cementation of tooth-
colored posterior restorations. Practical
Periodontics and Aesthetic Dentistry
1998;10:47-54.



n
Q
21'

4o

stm %|1

LIt "EAof chigt n&

A
T

X3 E S A

E-mail: dentist96@khu.ac.kr

M B

Kb oM “FErolgt= g0l a7 E
Xjeojst2 B0l EH ACh

0|z 2, Mt

= LS OHA

Dr. BuonocoreZ} X|Zl0f| CHst H&Hof| QU0 At

HAlo] 9842 ZYS 0[S U A|xt
2 HAHSO| MUFUC S YuISe

"Gold Standard"2}1
etch AN EH %2
A H|7EK],

I-_J

AN —
gtolgk 4= QICH (Fig. 1).

QLZHO{X|= 3-step total-
o 7=l universal H
Ctdst HMESS MEISHAM ALESE

olon], t2rxQl 285 C+3o 1A

self-etch® g dAlS 3iLt2 E3Hs10, C}
Yot A4 oM HE HAg dATITE M
EHE & QUEE 3 HEO|CL OE EXtH,
Ao st ol FQSICED WZtg|H
total-etch ¥# S Atg8sta, 40HE0| CHst
%ol 2%t A2 selfetch WHE ALE3le
20| FUHM TEA tLtZ Jhsoict X2
o= CHERRO| MEALOIAM RUHAM HEXE

MEE°9l CHefxel

1
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AR O] M5S BE EZA|F|HLS A O|X£E 2of H¥S HMEEQ

Moz AHE7|Z SHZAC

DENTIN ADHESIVE ‘
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| & @ B 8

Etch Frime Bond Etch & Prime Bond
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Prime & Bond Etch & Prime & Bond

Universal Adhesive

-
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Table 1, C}2kE S UMM MalySe EY

or [ 2237 | e

All-Bond Universal (Bisco) Mot needed

Single Bond Unbversal (364) MNeaded

G-Premio Bond [GC) Meaded

Prine & Bond Universal (Dentsoly) Meeded

o

Tatric M-Bond Universal Mot neaded

[Ivoclar Vivadent)

Gluma Bond Univarsal

[Heraeus Kulzer] LIS

Bright Bond Unbversal [Centium) Mot needed

Hi-Giond Univarsal (FMEDICLUS) Mot needed
1. All-Bond Universal (Bisco)

All-Bond Universal2 SL|HA HEHE| Q|

27g 25 2% IEMOCL Y T M
M ®SO| hydrophobicity?t &7tst= Z0|
HHEoZ, OF =2 water contact angleg
oIt Ctg g2 Zdaltstn HESHIA0
=™t X2 TEHME2 water contact

angleZ All-Bond Universal®| water contact
angle2 3-step total-etch TAtX|Z 1t FAFSH
AE =olg 5= AULH (Fig. 2).
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Azeotrophic sohvent ratio

Silane
Moisture fclerance

Mo Waiting
HEMA-free

Active moisture control
Active covity spreading
HEMA-free

Moisture lolerance
Desensilizalion

Unigue moisture contral

Thin adhesive layer

Multi-functional mesoporous bioactive glass

All-Bond Universal2 10-MDPE =&atstn Q)
O, 10-MDPo| Z& 2Bl &1 F9 1%
“nano-layering” & 1}7} CF2 FALH| S0 H|sH
o4t 2oz %W 9Lk Chg aye
LIt A ‘nano-layering” #1
XRD Z4gez ZQlot A=z oM H
All-Bond Universalo| EXE =tolgt &=

(Fig. 3).

=~ kl-x-” |

All-Bond UniversalQ|

=
[—
T otbt= EOiel 30| 2E
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[ Vo) | (R
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= JSHigg=

StH, All-Bond Universal2 2
SHZIEEE HZ5H ALESHCH Ef%%

Bond Universal®| 80§ SE0| QtEE

ze a8oltt (Fig. 4)

(Azeotrophic mixture)
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(0)d]
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10-MDP_D

commercial adhesive A

X-ray intensity (arb.unit)

commercial adhesive B

28 / degree {(Cukcx)

Figure 3. 35 S LA HAH| 9 "nano-layering” &1t XRDEA].
All-Bond Universalg A3 S [ff, hydroxyapatite 40| L3t

Ag oy 4 Ut

Product A Product B All-Bond Universal
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Azeotropic
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Water/Ethanol
5-minutes

No Phase
separation

evaporation

Figure 4. All-Bond Universalnt EtAl HAHH|O| 0§ S-S LIEHA
. Product A9t BO| AR 52 ZupA| 8Of SLo| 2AMsS
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2. Single Bond Universal (3M ESPE)

o
M 2 EdE2

|2

Single Bond Universal2|

silaneg RSt UCHE  AO|CH
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in-company datag EWH 7|E9| EHAI|

H|S Fo| Sk
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D~
2851
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ot

| 55 52 948 ZNE =

== T T =2 =
2= ULt (Fig. 5).
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Single Bond Universal

g8 88

Shear Bond Strength, MPa

Colet™ Silane/Single I-Prime™ Plus
Band 2

Dr Rt Burgess, et al, Unitversity of Alabama

Single Bond Universal Adhesive 11’
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shear Bond to Paradigm™ C Glass Ceramic
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ionomer cement®| M ME = SILIZ, MO0}
ZOo| MAZT (over-dry)

FE
MOHE ZAAH Fe A gt

3. G-Premio Bond (GC)
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e

lu

ir]
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SZAIZ

2O| O I =0 Blof w27 =0 st
SYO| 7hsotet. watd, A2l S

|20l Z23H7| 20|, EfHO[Lt X|
Hof ot 2o F et eks (ol X

SN O FESHH, CHE A<t

& ofgigh §Ho| FEZTILE (Fig. 6).
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4. Prime&Bond Universal (Dentsply)

of MZ2 o

CH
At
It

™

('
du i r|ru ofo

& I{X|= (active cavity spreading) £%

EtZ0[L} Ot ES EOlZ2 M=
2290l HEQ 22| iso-propanolg Z01Z2
ohCh MEkM, ts HETHO| & X X0
YUYl HEE HAsE 4 9US

(active moisture control), 2t EHO||

DI

|_
—
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0| QULCt (Fig. 7 and 8).
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G-Premio Bond (GC)

i 10-sec post-application waiting time

I 0-sec post-application waiting time

ETCH&RINSE

Cited from data of BV Meerbeek

SELF-ETCH

b

Scotchbond Universal (3M ESPE)

Fig. 6. Post-application time2| X}0|0f [t2 DM QAZZSH L=

gl
O| 3} G-Premio BondQ| AR, X7Q| Hzlo| 2 ATt
2o Xpo|7t Aol gle AS HQ |6E’ &= QUCH

G-Premio Bond= HEMAZ Q381 QX
Ct. Ol HEHEO| EXSt=0H, HAN ¥Ee=

= HMEo =Z=g= 10-MDPO| 2o|gt “nano-
layering” @440| X|ME|X| U&= AO|LCE

HEMAZ} Qoo JgSZ ZHdL  "nano-
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Shear bond strength [MPa]

Etch&Rins

e

Prime & Bond Universal on Different Moist Dentin

[ Ideal clentin moisture
I Over-wet
B Over-dry

Self-Etch
Latts MA, Omaha, USA (2016)
n=r2fgroup

=50 & Prime & Bond Universal2|

g

oo A=t A dgS LA




50

40

30

2

Shear Bond Strength [MPa]
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=
(=]

o

Bonding on over-wet dentin \r

Lt

additional water
0%
25%
B 40%

Prime&Bond Scotchbond iBond Adhese Clearfil
active Universal Universal Universal Universal nternal data (2016)
n=30/group
Figure 8. overwet AOLZO|A Qo ATIZ T HW
EtAF HE2 &R=2 Atolof et AetZ =0 Xto|7F SYSHA
ZHEE|X| B, Prime & Bond Universal2 X}0|7} 28 LIEFHY
6.Gluma Bond Universal (Heraeus
5. Tetric N-Bond Universal (Ivoclar) Kulzer)

of MBe Y B HHE HOIHY 8=
of W2 A 459 Wt mMchs Folck
MZAOE Ofof Ch3t Yekst 2 HIAIS
TR YD, 0| SWHSs AT A}
2 &% & ULt (Fig. 9).

‘ih:.ar bond strength on wet & over-dried dentin

OVER-DRIED OVER-DRIED

Tetric® N-Bond Universal Prime & Bond® NT

R&D Ivoclar Vivadent AG. Schaan, 2014

Figure. 9. AlO}Zo| &R L Xj0|of 2 HTtAZo| A}
0|. Tetric N-Bond U ZE=9| Xo|7t
3

ax ge A Y 4+ Ut

Universale| A2 ZAgt

Gluma Bond Universal2 G-Premio Bond@2}
#0| OlMES U2 AE%t= HAHO|C
OtMIE2 OEFSO HISHA TI=d0[7| =0
water chaserZ 2t23%l1, 20| W=27| 2
0| “unique moisture control"0| Z}&3d}LCt (Fig.
10). EE3H Gluma Bond Universal2 %2 pHO|
= e |
incompatibility problemO| QiCtn MHH
cteol

material 0}
5=,

dual-cure

MH=2E SO Ol =Y =+ bt

(Fig. 11).
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Optimized photoinitiator system

ig Excellent evaporation of water by acetone
i T = Less acidic over time
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I |

o5 | il . i

Al |5 Y —

15 + -

10 ~ — -
5_ W .
0—

Enamel | Dentine | Enamel | Dentine | Enamel | Dentine | Enamel | Dentine ‘ Enamel | Dentine | Enamel | Dentine

All-Bond Universal® Scotchbond™ Universal| Futurabond® M+ | Clearfil™ Universal | Adhese® Universal = iBOND® Universal

molars after 24 h storage in water at 37°C

Mean shear bond strength [MPa] on human

+ DC-Activator + DC-Activator + DC-Activator + DC-Activator
W Dual-cure Self-cure
Figure 11. CtY¥st S LA FHAX E2| incompatibilityS H| gt

12 =. Gluam Bond Universal (iBOND universal)9| Z&Z =7t
i MEE0 His =2 s golg &= Uct

Total-etch mode

Bright Flaw

7. Bright Bond Universal (Dentium) .

Bright Bond Universal2 =LA XS ZA
El universal MAHZR, 243t ME ZEE
2ol &3 FH7E af2 Aol EYOIL)
Crefor =0|M EtAl M ZF1te| HlnE

HMEel e8d % otEde =Hog = Ut

(Fig. 10-12).
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o | . . |

Total-etch Self-etch Total-etch Self-etch
Cut Enamel Centin Dentin bond strength after aging
D 0
Figure 10. T8t QUIME BN Se| ZUYEE I
. _ . . - 51 T
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4.0 l - Dentium - Company A - Company B Company €
5 | 30
150 11405 [n=5)
w. Bright Low flow
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Dentium Company A Comg B Comy C
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Bond strength on different curing modes of core resin ASS ol = UL
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Data from Dentium R&D 7| I:H Elf T 9/“:"'

Figure 13. (&) AlzX2lof HE JLHE "AXNS Z
sS4 HlWE LIEFH T2 =. Bright Bond UniversalQ| Z
2 EO0| CHE HMEO0| Hish Me He =olg 5= At (3h
Dual-cure resindte| incompatibilityS H|W$t 2.
Bright Bond UniversalO| Ct2 M| Z0f H|s| 43+ A2 4=
£S5 =Yg sfelg & QUrk -

-

Olgde=z, ChYst f{LUHYE TEHES9
. . S UESHA LOtERUACE Ol FLHE
8. Hi-Bond Universal (MEDICLUS) e= =" =00 ToTE
HEMe Xt FEEANl FJaol EUCH
- . o o
Hi-Bond Universal2 mesoporous bioactive 77| Ch2 EMS XUS Clobst HES3)
lass(MBG)E &St HZO|Ct. MBG= 20-50
X s saa AE0H o/ siwys 27S0| ohENel ZE
nm 37|9| tEE0| =2 222 AXZE L}
N R R ApSE A ol x|Of 2XO FSENSC I
AxNo| semoz o Jpsoim Mz 0 cog TS JlERe= IANS
oF BINTSS HOICIS® matA, 0] XES SHIEH At8%t= 40| RHEHEE[OjOf BiCh=
CHlsd Y&EME BYotch ™EFHel 7|2 Ag & L0 QA0JOof oiCt
Mol E¥2 o33t 2Lt (Fig. 14).

Micro-tensile bond strength test

Hi-SE : Hi-Bond Universal s
(self-etch mode)
o 88 me €706 § miar 8 |

(tofal:ctchmoild) ) WHISE WHI-TE mSB

= ol

Courtesy of In-Seong Park, KACD 2021

Fig. 14. (%}) Hi-Bond Universal2] & 2 H| ™ FE-SEM Al &l
IntactSt HIHS &018 4= QL (R)UWEZ2Z2 AEE SE-
Bond (self-etch) 2 Single Bond 2 (total-etch) 2| & = H & FE-
SEM At (£2}) Hi-Bond2 22 &It HEZ 0 2 X0l Dt
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