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Enamel adhesion of light- and chemical-cured composites

coupled by two step self-etch adhesives
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ABSTRACT

Enamel adhesion of ligsht- and chemical-cured composites coupled

by two step self-etch adhesives

Eun-Soung Kim, D.D.S., M.S.D.
Advisor : Young-Gon Cho, D.D.S., M.S.D., Ph.D.

Department of Dentistry, Graduate School, Chosun University

This study was to compare the microshear bond strength (uSBS) of light-
and chemical-cured composites to enamel coupled with four 2-step
self-etch adhesives and also evaluate the incompatibility between Z2-step
self-etch adhesives and chemical-cured composite resin.
Crown segments of extracted human molars were cut mesiodistally, and 1
mm thickness of specimen was made. They were assigned to four groups
by adhesives used: SE group (Clearfil SE Bond), AdheSE group (AdheSE),
Tyrian group (Tyrian SPE/One-Step Plus), and Contax group (Contax). Each
adhesive was applied to cut enamel surface as per manufacturer's instruction.
Light-cured (Filtek Z 250) or chemical-cured composite (Luxacore Smartmix
Dual) was bonded to enamel of each specimen using Tygon tube. After
storage in distilled water for 24 hours, the bonded specimens were subjected
to uSBS testing with a crosshead speed of 1 mm/minute. The mean pSBS
(n=20 for each group) was statistically compared using two-way ANOVA,
Tukey HSD, and t test at the 0.01 probability level. Also the interface of
enamel and composite was evaluated under FE-SEM.
The results of this study were as follows;
1. The pSBS of SE Bond group to enamel was significantly higher than
that of AdheSE group, Tyrian group, and Contax group in both
light-cured and chemical-cured composite resin (p < 0.05).

2. There were not significantly different among AdheSE group, Tyrian group,



and Contax group in both light-cured and chemical-cured composite resin.
3. The uSBS of light-cured composite resin was significantly higher than that
of chemical-cured composite resin when same adhesive was applied to
enamel (p < 0.01).
4. The interface of enamel and all 2-step self-etch adhesives showed close
adaptation, and so the incompatibility of chemical-cured composite resin

did not showed.

_iv_



/q%

) _
K o2 = T 5
\m} ~ [&) ,I;A
g T M oo O KO ow o
Joo Tk oW o Mo oz M = T N
o— R T N £ T B X3 a X . b W omm
% 0 O _ & s o ¢ 2 o = mo _sm = uo}r
—_ - ﬂl ‘EIE m b7, ,NrL ﬂ_pl X° < .N_ﬂ_ X _1&| _ o WL dﬁ R - He ©
- Y o ar L L %0 3 = o T ey —
oo CR T s 8PN ) = T <
) X o= o B 5N 2 A g o T X = ol
= TR _ﬁ' 3 = 9 = T o ° — XL e RV ol =3
wﬂ;ﬂmﬁéﬁ Otormxurﬂo@ m,zor%ﬂ <
: N ) = O - "
m Mo = T w O - et I U om e Jo W B o
3 — o = e o) = FUTo! S o% T
I e S TR i b
o o g X (Iee oo ™ oo il 3 7 S o) = x M m Mo
noxmgz} Jovda J&wr%tvﬂearﬂﬂﬂﬂ
= 2o % = Bfﬂ%Aw&w}ﬂ ! 2 e
Hll_ﬂ N Wo wn I 17_Al ! T o B Y = u]u_ £ Y 17! o o Ho ) o ofp
Ry KR = o n T+ 5 = e X o5 X5 o = my L R
o S gIC I m,_ W< oy W XX D o = I SR N o
zm I < . B bt o F HOHA SR o
YR g W= ™ = IV do w5 e - x N o
N L = XS ey L,# ou =+ oo TV ) HO kLR = WON R
,J_All ~ (DS o= OE ‘WE ~ ,H_AI ﬂ ;Q"_ :i S X HL_I —_— h
T oo 5 <X A 110_%ﬂ)ﬂ$wu€ﬂ
N T o oy o 2 w B o < — R 2 ~ S o X
xm B o doRO x 9 2 oF o i w o o == = X R
T 5o T © AR = Ty B om 5 ° @ x ¥
a° Do - N ool 'Y S o o © -
%wu&%maéﬂéwuw%f%ﬂwwﬁﬁwﬂo%
m» o X R oy o= R e i £y _ O ol xR ™
o - T 7 & = No o+ = o w8 W = °
ajo W Lo M = 9 Mo = E o - "o W
X o Sy W N g o <M o X oy T o=
omfrJ%WMzm%ﬂﬂmM%Qﬁi}oMﬂﬁE%%%
oﬁe hS - o o U SRS o< R m V m 0 HL Y
&;xwo%@@wxwxﬂzgwmﬁﬂvE@%omx
> O o oW 2 o O = g M 8w Bom 2w T i o
o o z T3 5 ome ™ S/ oo N T o B o XA
HoAF of = 2 2 5 ool = il = G > B !
JF 9 ° SOW o 4_ oo = T x ow R NN o
m@ﬂ%ﬁpwﬂﬂ%ivzf o 9
X T o S o * T E
B AN QL B o .ﬁ — 5.0 io
ol i o W :
N ]
ey

sk
5)

3}

}

o
pul



o
R
= "W
1,oﬂ1_ &m G Bl
F < o N i
y S o T e
zg_ w_iu o)) o %0 p oy
- > Lo T o =
X = T T v
T o = o0 o Mﬁ N N s
i 3 g & i o GO
o) s T S == —~ q.f o 1@ o
+ T ledWM %mmwoﬁ%mo
T maaﬂu_s saqbssaﬁye
0 " o —_— 8 =0 - T o < Q =
uTg mﬂ%ﬁaqu x]ﬁ]aﬂe th@»
W] ./UHI_V%L.XH Hadlﬂ%c 9 du_aumﬁﬁ}uum
JJJ | - Hr _1,_.H_ A1 . B o J L.ﬁ I~ Nfo % o o = =
f P %0 < o e T No A o B H W = R
OW \\* ~ Z ol —_— ‘D| ) o —~ ~, \Alﬁ m 1) \mo jm]
ol 1 on © b3 B N ) ol i ~ n o E ToR N
= oo T o Njo gy QL T — T W A o) & ow ﬁe r o[ -
[y e = — ™o Mf JM.O m W M 10_; . No > ! ™ o X0 %o_.o Tor
» wg.ﬂ,abgwwrgmﬁyﬂm wﬂﬂET A
- o M —_ o 5 2 ol or M =3 ol mlg X = Mﬁ eI _um H MM " XA
oK 17Jhu o ym g ¢ i < ]ﬁ.Wo iﬁ Z.MLlu' a N X [
= _ ol X 5 = £ uuw o <2 o rniee 5 "L o) 2 w = bl < o
T o0 = AT Xo S % o)) W w N T © T " M o R
_ 5 wﬂﬂ.ﬁmmﬁ(7%wwmiﬁtmwoorﬂﬁ %Q&W
° o o P T _ <0 o LB ol 2 =
T E Hﬁ%aqﬂﬁnmﬂvﬂs G w@m_w g%wﬂ
=0 = 4o O R ) S = o T B <0 T B Tom T Mo K
o ol SUEEY o) T m® o KX L I o T —_ T~ o)
® 5 ooy 2 T T ﬂrzg}o_f S o -
o © Njo ™ N Wk ol N S = z = 7 ol o Hr it X ) Plﬂ
3 - 5 Gy =3 sl ~ —~ W < o r Nlo mm B ] = ol o XL T ) N
gk e ﬁém.@shﬂw.POjcowﬂua% 1ﬂ2_§
i M.%P@.MMEW ?7ﬂﬂyﬂ@wcoﬂ_ mﬂﬂ%ﬁa
mu# qumhﬂww4gﬂaﬁmqamﬁ%y% Mwﬂﬁgm
© R quau@@ﬂ;%acm?;omo +§j
B e - o F il i B 5w s T )
&= A - £ A o Eﬂg1 4 P H ﬂoﬁ £e t R
L M g " oF - ol o] 03 £3 ™ ™ e < Y o o TR, = 9 i °
o = 3 ) o Nfo o T —_ o ot ToR < X3 — = ~ o IH _
?,Mfumﬂéﬂs] Eomzsuiﬁ}@.mlo%o < ZLHLM
= 5 X0 PN ) i T B X fo bl R on o ) ~ n° N
& qv%;LlﬂﬁzLQq% Lﬂ1uﬁ ﬂgé
@ - i X or o ™ =) o) o o Ui T bl
Oﬁ ) s Oﬁ H —_ s — Z.o (®)) ﬂwl o) Ny ot T
® — rom™ Wt No 7o I ot L o F oy 7 ~O ug]
’ S N o oI~ Ip N ® T s ol
ojo N ien T B oW 2 N o X 53 ) B ol "
S o o T _ Yo o B Mo X = " - HA A
= No 7o 0 = oy Tor _ D 0 N
_, 0 = Qv o & o £l ol XA v o) A Yy L._.o
> = wo 5 - 3 . 3N ® il
ﬁmﬁﬁ;gm@ﬂmfﬂﬂw @ 2 =
e i = = %° v i S = o
Ea o X % umo Eo —
T o D b 5 iy _ o X gl b]
e g w W B o B o 2 o o
o 1N 1% — RES pagiiiog o
.1 N > 0 i o <0 Nfo o
Mﬂ . ~ i o %) O ol
‘UI ol m ,L Rt o :i 1_.0
P © - = O <
= ,_._va ‘DI _ <A E o
ol B T m .
m s o
_ro‘._ ;OH - _— .
o for ~ 3%
Nlo o o
~
g



A

o
=

%

R
e
s

file)

olo

i

0

3l
H

Al
&

AN A= 4%
| e 452 29-A A7 Ak

7

B

3l
H

H 2} 2]
Al A 29A 27} AR
%)

7}

olv 7] 3 Al AH

ol
=

=
=



Qo] SAFo} FRE 2

Aobz AHgsH v,

AR wol §le A

|

pot

-]

ol

At 4

A2A = 2 @A ZA7F A2 Zelolw] A 249l Clearfil SE Bond, AdheSE, Tyrian

SPE/One-Step Plus®} ContaxE ARSI (Table 1). &gz

o WG BP9

Filtek Z 250 (3M ESPE Dental Products, St. Paul, MN, U.S.A.)3} o] 43 &3ty

Z] 0]

- -

Luxacore Smartmix Dual (DMG GmbH, EldgaustraBe, Hamburg, Germany)

S ARESISIYE AEAL) B s H%t FxA7]= Spectrum 800 (Dentsply

Caulk, Milford, DE, U.S.A)< AH2312 a1 500 mW/em?e] %

g ol

o=

Table 1. The components of two-step self-etching primer adhesives and pH of primers

Components
Adhesives pH  Manufacturers
Primer Bonding agent
) Kuraray Medical
Clearfil MDP, HEMA, water, MDP, HEMA, DMA,
. . } . 1.9 Inc., Okayama,
SE Bond DMA, initiatator microfiller, initiator
Japan
DMA, phosphonic HEMA, DMA, silicone 15 Ivoclar Vivadent AG,
AdheSE acid acrylate, initiator dioxide, initiator ' Schann, Liechtenstein
2-acrylamido-2-me
Tyrian thyl propanesulfonic BPDM, HEMA, Bisco, Inc.,
SPE/One- acid, Bis(2 methacry aceton, glass frit, 1.0
Step Plus loyloxy ethyl) phos initiator Schumburg, IL, U.S.A.
-phate, ethanol
hydrophilic and
Contax water, maleic acid, acidic Bis—-GMA- DMG, Elbgaustrafe,
1.3

sodium fluoride

based resin matrix,

catalyst

Hamburg, Germany

MDP=10-methacryloyloxydecyl dihydrogen phosphate, HEMA=2 hydroxyethyl methacrylate,
DMA=dimethacrylate, BPDM=bipheny! dimethacrylate, Bis=GMA=Bisphenol glycidyl methacrylate
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WA 2o A S AEo thololZ= & (Komet, Germany)Z H@sk 3
Zb X #e] o} AWS  cyanoacrylate F& Al (ALTECO Korea Inc.,
Pyungtaek, Korea)2 #XIE50] A28t 2 2ob7k 1 mme] 1A= Aty
E% digital caliper (Mitutoyo Corp, Japan)& 43 &, 5 3ol A I[somet Low
Speed Saw (Buehler Ltd., Lake Bluff, IL, U.S.A)E o]&3s}lo] o= <+-YA
wako s daekith
Aope] AHAES2 4709 For skl 1789 ol 2070 du& wjAgeqinh
AP E HAer] A, HEd FHE air-water AHAE 7| 2Eo] AlF, AxE}
At 2 AEe A=A Aol whef ofgfel o] ARRsllen, ZF oA &

Sty zle #3323y (Filtek Z 250)3 o933 ®agz  (Luxacore

(1) SE Bond +

Clearfil SE PrimerE &5% & A4 Hz5d x| H&3sia

o 37 AEA R Azt 1 F Clearfil SE BondE a34¥ & AA W}
2 EHe A&sta 37 Al-AZ JPHA Eo] iR mWel T HA =S g
U=, Spectrum 80022 10%3tF FaAbelgivh 24 A3 & WA 77 71 +
AgE 2 HAE HMEsted W7 0.7 mm, =°] 1 mm¢ Tygon tube (Saint-Gobain

, Filtek Z 250 (A3 M=x)S 23}
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Performance Plastic Co., U.S.A.)
3L Spectrum 80022 20%3F HZAFSISITYE. E3 Luxacore Smartmix Dual (A3
Hekd gl A8ska Spectrum 8002
31 Luxacore Smartmix Duals %
Adete] stetsd s Stk olFA st HEA Fwol Z42F 20784 9] Filtek
7 250% Luxacore Smartmix Dualg ##3}ith (Table 1).
(2) AdheSE
AdheSE PrimerE &H® &ol A4 WZd Fwll 30x ¢ 483 v+, &7

N@AR e Azsch. 7 % AdheSE Bond® ¥R %ol 44 WgA ®
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Contax oA HEa #del| Z 2507 Luxacore Smartmix Duale 573 o

o7 v AFAHAS At WA Z 2508 THg 45, Contax-Primers

134 brushol 3 WHA #EWol| H&3tar 20%3F WAtk Contax-BondE

134 brusholl #3 #HZH FEWe] H&stal 20237 WA thg, 7] APAR
2
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2 o4 BH F 20%7F Spectrum 80002 FFA}EITE 1% AIAES A L3 H

24 g tdt Filtek Z 2503 Luxacore Smartmix Dual®] A& SE Bond
-
h=]

MAAY ARFEE S A, BE RS Ao FRFA AN B

A& A no. 15 blade (Paragon, Sheffield, England)& ©¢]&3}o] Z 2503

Luxacore Smartmix Duals 73 & Tygon tubeE A A& ZF AJHS A



%35to] cyanoacrylate FFAZ AZtE HARFA O] H2E F universal testing
machine (EZ test, Shimadzu Co., Kyoto, Japan)9] zigoll 43It 5o 1
AE o} ol HEatyg o]l 0.3 mm FA¢Y WAL HAF (Tomy International
Inc., Tokyo, Japan)& B &stAl Ai, Hetelxle] Hzd gHolA ddd w7t~
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FAPAAL dAnd #FE flste] 8719 EAG A ket T AE AREESIT O
TR ATE Ao tololzr HE Aud & 7 Ao oy AW
cyanoacrylate H&ZAE AL&ste] B ES Haslgirt. oy dde] HEgd
o] dHX-= Isomet Low Speed SawZE o]&3sle] Autslitt. Digital caliperE 9|
g3t Xolrt 3 mm FAR HAAHEE 23 F OF¢
Speed Sawg °]-&3slte] X otE +-¢4 WIFoz dusitt.

Aoy 8719 AlHS H&HAHS Aldslr] doll HEE ®EHS air-water A A

3ol Al Isomet Low
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Eatgxe] WS HHSHA g5t 5 ol A Isomet Low Speed SawZ 9|
2 Adste] 1709 7ol 2709 AlHEE 9

o A A WFAT BgA Evel del 9 AR AANS 5] xg
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Aol AZE AbRA mepolw] AR 2% HeUR (Z 2503 Luxacore
Smartmix Dual) & Z-7+e] W] HAA 24 o] mA e A=) Hat
%o} FFHAF= Table 29 Fig. 19 YRS}

HEdel Z 2508 AFAN 7 2 mAldY A¥A == SE Bond wollA
10.81 + 2.46 MPa, AdheSE w94 8.01 £ 2.92 MPa, Tyrian oA 8.54 *

1.31 MPa, Contax o4 890 + 2.72 MPaZ Yelfo] SE Bond o] 7} &=
A YEelt} (Table 2, Fig.1). H&2 o Luxacore Smartmix Duals &A1 Z+

o] HAAYE A== SE Bond wolAl 7.13 £ 1.63 MPa, AdheSE -9l
4.97 £ 1.22 MPa, Tyrian wollA 4.38 = 1.14 MPa, Contax T4l 5.33
1.65 MPaE el SE Bond o] 7H4 A Yelwttl (Table 2, Fig. 1). ¥
Aol 27} AR sZelolw H2AleF Z 250 ¥ Luxacore Smartmix Duals 52}
A7 7 Tt Pl AR EE Tukey HSD A4S o]&ste] Ash Ay}, SE
Bond 9] vAldE A== Z 2507 Luxacore Smartmix Dual EFoA
M2 349 o By EAHoR A yEwer (p < 0.05), AdheSE T,
Tyrian @, Contax 9] PlAlAG AFAE gholl= FATA R Fod Aol&
ERA] 43ttt (Table 2).

LA HHAS AR A5 HEF A tigk Z 2507 Luxacore Smartmix Dual

of Hyt mAHG ARAE=AE t AAS ol&ste] mlud Ay BE Lol Z

H X

ot

250°] Luxacore Smartmix Dual®.tt EASH o2 F2 nMAd AT =E
EFl itk (p < 0.01) (Table 3).

FAPAA dnl Aol A SE Bond w2 AdheSE w2 REF HEAI} Z 250 Y
Luxacore Smartmix Dual Ale]o F72 H&3 (Adhesive layer)¥ &7 31d s
Hzto]l #EEAY (Fig. 2, 3, 6, 7). Tyrian ¥ SE Bond ¥ AdheSE
Hls) Z 2503 WHEE Aol gF

Dual# ¥&2 Abelo] H2Zo]

Az o] A2AFEA, Luxacore Smartmix
Fo) ] gEoko ) WA St AEA A 7]
W3t A zlo] #AEATE (Fig. 4, 8). Contax w2 H&Eay 7 250 2 Luxacore

Smartmix Dual Abolell H2FFo] AL A gigrov) WHEFady H3H3 Aol A

rlo
ofj

()

L



AR A

Iy

tol #ZE Y (Fig. 5, 9).

Table 2. Mean microshear bond strength (MPa) of Z 250 and Luxacore

SmartMix Dual to enamel in each group and atatistical analysis

#SBS (mean * S.D.) No. of
Group .
7 250 Luxacore Spec]mens
SE Bond 10.81 + 2.46° 7.13 + 1.63° 20
AdheSE 8.01 + 2.92° 4.97 + 1.22¢ 20
Tyrian 853 + 1.31° 4.38 + 1.14¢ 20
Contax 8.90 + 2.72° 5.33 + 1.65¢ 20

Superscripts of the other letter indicate values of statistically
significant difference by Tukey HSD (p < 0.05).

MICROSHEAR BOND STRENGTH
MPa
12 7
10F]
8t
6F |
4k mZ 250
ol l Luxacore
0
SE  AdheSE Tyrian Contax Group
Bond

Fig. 1. Histogram showing microshear bond strengths of Z 250 and Luxacore

Smartmix Dual adhered to enamel by self-etching primer adhesives

Table 3. Statistical comparison between ¢SBS of Z 250 and Luxacore
SmartMix Dual within the same adhesives by t-test

#SBS (mean £ S.D.)

Adhesive Z 250 Luxacore ¢ P

SE Bond 10.81 + 2.46 7.13 £ 1.63 5.59 0.00
AdheSE 8.01 £ 2.92 4.97 £ 1.22 4.29 0.00
Tyrian 8.563 + 1.31 438 £ 1.14 11.11 0.00
Contax 8.90 £ 2.72 5.33 £ 1.65 4.709 0.00
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WAoo Luxacore Smartmix Dual

e o] ymx] 371 TR A cr 5

=
=

oA 10.81 £ 2.46 MPa

s

3

etk (p < 0.05) (Table 2, Fig.1).

Fieol %= SE Bond w¢] 7.13 + 1.63 MPa
2 5 vARE A RS JEiT (o <

Eigd

o wA A 2

o]

0.05) (Table 2, Fig. 1).

AdheSE +*, Tyrian i, Contax 9] wA|d¢

&

22l o
7 2503 Luxacore Smartmix Dual X 5ol A

e A ekoke} (Table 2, Fig. 1).
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olgdt A %9 HFHIA Clearfil SE Bonde] AW A4 %7 AdheSE
9} Tyrian/One-Step Plus®] At Agd 7 =rwl B4 84 o7 =rla H 113 Lopes
=300 A A9} §A}59 . Yamada®t Sugizaki’V= Clearfil SE Bond7} th&
297 A7 A AR W we ARPES ek olfol diste] Clearfi
SE Bondel *3%t¥ MDP (10-methacryloyloxydecyl dihydrogen phosphate)”}
Wgdel 2golen Adart 27e FA)E 23 Y] wElgn s

Dad nAAR AL B AR WAl dxle] A%

Foll A ALgE 29HA 27} 4bRE2] ZEho]w o] pHi= Clearfil SE Bond7} 1.9,
AdheSE7} 1.7, Tyrian SPE7} 1.0, Contax”} 1.3 (Table 1)©.2 Clearfil SE
Bond®] Zzlolm7} thE o] Zepolmo] Hld} H2 pHE ZHil dSol% &35
=5 Ul As 18T wf ZArp A2 Zefojm o] pHel 9
§ FA g ARAE A #EaHA e Aor AAHAT. mEbA o] AT
AL Mm H=2A yebd olf= AP7F AR Zgolmo] X
ghel QE-o] o] mEo =09 grter)
Swift 5°Y& W&o HZ¥ One-Step PlusE Clearfil SE BondH.t} &

FAE=E Helow o]d Ay= One-Step Plusol Helo] ko] @ol (8.5%)
¥ Eol7] wFolgta At o] AFolA Tyrian w°] SE Bond THU W&
A =S5 YeERH o]fi+= One-Step Plusol ¥3t® H# (glass frine] &
Aol ds g dom, mek HFE gk Tyrian SPES] #-&A1ZF (10%)°]

Clearfil SE Zg}o]lm ] HLA7F (20%2)HT &S A% e gQlo] & 4 A&
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o] AtollA s}stadt EHelR (Luxacore Smartmix Dualel Z3H ZE
Ale] Hddel vk wAAe A9AEE 4.38~7.13 MPag2 YElY F5d 539
2 (7 25007 AjtE F2A ] vls] BE oA FAHoR v AYdAEE U
EF IS (p < 0.01) (Table 3). ol gt A¥e= 318tFd Htexle] Fert FF
& S AR W] o ® Algdnh

stehss BEde dnbdo R dAksE (peroxide)¥ 3xF oflo= A
binary redox catalytic system< ©]&3 2k-917] HkSo) ol AL}, st
& o] o]y g wkgel o8] MM TEE wl HAAY FTl Hob U=
A SEAlE 34 obwle] FRHe weld = QY. Aobdel diE s =
A2 A v A dd Gt 29349 total-etch H & A|olA] BHiE il

18,23,24)
ATt :

(N(

o] AT FAHAL dAnd AAA FFE HFHE (Z 2500 HZE Aol
A #=o0] SE Bond i*, AdheSE i, Tyrian i 250X #&E 03 Contax ol
M BEEA Fekoy MRE 93 JHe o (Fig. 2, 3, 4, 5). &3
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1
x1215.0kV 12.9mm x1.00k 8/1/2005 x12 15.0kV 11.7mm x1.00k 8/1/2005

Fig. 2. Clearfil SE Bond and Z 250 Fig. 3. AdheSE and Z 250 adhered to
adhered to enamel enamel

x12 15.0kV 12.1mm x1.00k &/1/2005 ' %12 15.0kV 11.8mm x1.00k 8/1/2005
Fig. 4. Tyrian SPE/One-Step Plus and Fig. 5. Contax and Z 250 adhered to
7Z 250 adhered to enamel enamel
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x1215.0kV 12.6mm x1.00k 8/1/2005

Fig. 6. Clearfil SE Bond and Luxacore

Smartmix Dual adhered

enamel

x12 15.0kV 11.8mm x1.00k 8/1/2005

Fig. 8. Tyrian SPE/One-Step Plus

Luxacore Smartmix

adhered to enamel

to

and
Dual
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x12 15.0kV 11.9mm x1.00k 8/1/2005

Fig. 7. AdheSE and Luxacore Smartmix
Dual adhered to enamel

x12 15.0kV 11.7mm x1.00k &/1/2005

Fig. 9. Contax and Luxacore Smartmix

Dual adhered to enamel
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