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ABSTRACT

IS AN OXYGEN INHIBITION LAYER ESSENTIAL FOR THE INTERFACIAL BONDING
BETWEEN RESIN COMPOSITE LAYERS?

Sun-Young Kim, Byeong-Hoon Cho, Seung-Ho Baek, In-Bog Lee*
Department of Conservative Dentistry, School of Dentistry, Seoul National University

This study was aimed to investigate whether an oxygen inhibition layer (OIL) is essential for the
interfacial bonding between resin composite layers or not.

A composite (Z-250, 3M ESPE) was filled in two layers using two aluminum plate molds with a
hole of 3.7 mn diameter. The surface of first layer of cured composite was prepared by one of five
methods as followings, thereafter second layer of composite was filled and cured: Group 1 - OIL is
allowed to remain on the surface of cured composite: Group 2 - OIL was removed by rubbing with
acetone-soaked cotton; Group 3 - formation of the OIL was inhibited using a Mylar strip; Group 4 -
OIL was covered with glycerin and light-cured; Group 5 (control) - composite was bulk-filled in a
layer. The interfacial shear bond strength between two layers was tested and the fracture modes
were observed. To investigate the propagation of polymerization reaction from active area having a
photo-initiator to inactive area without the initiator, a flowable composite (Aelite Flow) or an adhe-
sive resin (Adhesive of ScotchBond Multipurpose) was placed over an experimental composite
(Exp_Com) which does not include a photoinitiator and light-cured. After sectioning the specimen,
the cured thickness of the Exp_Com was measured.

The bond strength of group 2, 3 and 4 did not show statistically significant difference with group 1.
Groups 3 and 4 were not statistically significant different with control group 5. The cured thicknesses
of Exp_Com under the flowable resin and adhesive resin were 20.95 (0.90) um and 42.13 (2.09),
respectively. [(J Kor Acad Cons Dent 33(4):405-412, 2008)

Key words: Oxygen inhibition layer, Interfacial bonding, Resin composite, Flowable composite,
Adhesive resin, Cured thickness

- Received 2008.6.4., revised 2008.7.4., accepted 2008.7.8.-

* Corresponding Author: In-Bog Lee

Dept. of Conservative Dentistry, .M =

School of Dentistry, Seoul National University

275-1 Yeongeon-Dong, Jongno-Gu, Seoul, 110-768, Korea . = . .

Tel: 82-2-2072-3953  Fax: 82-2-2072-3859 1A g N Mg E Fid SRRl A
E-mail: inboglee@snu,ac,kr %‘%4@% Eﬂ‘?‘v‘i‘ % H/\]Zﬂ 1 _,]zﬂ- ZHrE‘rﬂ%«] Ag/ﬂ oﬂ

2 3 $893 (chain polymerization)©]th. F=2A}

405



CHSHA| BHEZ3F8( ] Vol 33, No. 4, 2008

l BE ‘*7H"1Xﬂ7¥ GA W Afefti ol EAsin

Arefcge] GRS olFd g vheAA vdE
o8 d74d" nEpES AT ARz ¥
Aubgo] dojubs B ALY HEE A Az
FA ez whgAdo] dojA| & A Al =eta shw ¢F
Fate gz a s g,

R- + 02—R-00 - (peroxide)

9518 Sz GEA Y o) F A A B
& /RBE, g AN EEO] oA ﬁﬂw"
FAG ejelA "k £F das BRAA
VRIS 44A17]= (quenching) &35 #33e
o ZVNGAE AgetA "ok ol 7| Hd
+ oxygen inhibition layer (OIL)Y A=E
o AR, RMAY F7S BE, H2E 7o wet ¢
kS detha gdEA do?.

OlLe Egu3& A% Fdske 73'?‘ Z Zvkch A7
HF 739 B BHlE 9 FAR A ©
o} Eg B3l AjA Alo]d] Zé"“‘ﬂ E¥xa BF
& A8 A% OILe] 4AHart A& ste A2 Al
A Hol 89 FFAFE g g e At
Atk BRARNY FEHRAA 3 A7)= Ollel tig
AdTe A7 g olFAA = gskeH, OIL7E B
AR o] Aol FolA He Efyrsie] A wsiA
AgeteA] Belohd Festerd ez &5d 48

1—1_4._4

[e]

‘u_,[‘_RE

o
9
l‘-?«

o
ox
o

o ht =
ofn 2
n‘.?‘.,

[o
xlr

== ol olo
o= o dt
= ooy M

& o i
rﬁdk
oX
1 X oo

o

Of

o] glo] =& AT ex Ut} Truffier-Boutry 5%
Velazquez & OIL7} AAE A7 OILE AAsw
Harek 32 EU} o AW ARREE Hojdky Hadh E
9 Kupiec 5, Suh %%, Dall Oca 5", Finger °¢
i By %ﬂﬁoi 'rr«W de 7‘?"]2 LA %3
t}. ¥ Rueggeberg 5, Eliades ', Lewis €9 &
FoME OIL7F B &7+ 2873 ‘Eﬂl B &
£39dn Rusgt

AR o] F diEe A7 OILY
YA 27 ANAEAE Aol g v vndgd. &
d?"ﬂ‘i‘“ orlA] AWz WiE A SR
Z719] Ao Ol n|AE A QLO}E.J_ OILs
Zo] ZHANAA 7} Aol g Fo] EAG A LA 2
g B3l o] A3 e 12 HE/&D}

ol WE

0}4

I. &3z o 2y

e

LayeringA] 283 27te] AdARIE S 98
A 7bE x AR x FA7H16 x 28 x 2.5 mS) E5vlE
g 21E 3.7 me THE P43l E=E At
%49 B=E Flgure 13} Zo] Wt theah 22 W

Wog By $4 F AT

Figure 1. Arrangements of two molds for testing the interfacial shear bond strength. A: aluminum
mold, B: hole for composite (diameter = 3.7 mn), C: hole for mounting jig connecting to an universal

testing machine.

406



T 3lEw Bagd e 243ln 5’8(%{%} 8 £ ace-
toneoﬂ A4 cotton S8 F42A OILE AAsLL 453
< A3sled B g FHsln F5Ee 5}ME} (OILE

73}71).
C A BiRe $H8ka Mylar stripE A%

0}0“1 %‘719}—4 HEZ 2 AN F5EE S
Mylar stripE AA% 4282 Y $ SFgA L 34
0}"4 ")'%%‘3 e (OILEA S oAl

T 5l B3EAE FAsty F5E & T glye-
en'ng OIL &4l =¥atn vthA] F5datsint. 58 ¢
£99 glycerin® £& Z8HA 10 & F¢ Ao thi air
210 2 B9 A2 358 e B
81 B8-S 9 (OILE 3.

5% (dz=d): sh&as "*"er«] A Btz Ee

“‘0] AR FEE BTHAAE bulk FHATG (A

A glol bulk FAe Bgg).

E‘,—ﬁf}al%lt Z-250 (3M ESPE, St. Paul, MN, USA)
< AT 14 9] A S AR sER 7 39
gt 2 Woll A A% A& A\ﬁﬂow"“\ 579 73
e 450 s S AN F eEaT A

.3_9-’5

&

O

#e A BFa el Awe] AAeHA] dEE 3 |
A4 A $4E Adsint. 14 2L 3589 2 UA
2% B3 F g FAAI) 2 Mylar strip¥} &glol= 2
gt2E o] g3l s & Mylar strip& A AL & F
Hog wAue HF B AASG F BEHE A
Pyt 3 79 A= 5}%33 E Y B A

A T Mylar stripg AAAZ F F58E A3
t}. 1-4 FolA Mylar strip AA Aldle E8ta o] &
Auox Fu wHe) 2er} Welx Y5 ) Yo &
RO Mylar stripE AASAG B$E¢E& LED 35
8719l Elipar Freelight (3M ESPE, St.Paul, MN,
USA)E ol &3t BE Zof B3l dsiA 40 7‘“7}
AZAE 91 AEE 600 mW/em* it 4 ¥ 7
glycerl ng X ¥ 20 & F7IE F2AL et 74 %‘%}
20 74 A S ]45‘}93
SLa‘Lf,q]Zl {5—

7t A4 2
Canton, USA)& % %‘"
GHYAEE 4319
Zatxn 74 B¢ -l]r7‘e:‘q’ ’{‘32} g AR #5753

At

.

100% &% stollA] 24 A
35‘*- 7§ 7] (Instron 4465
Atole] AHAA e} A

r:ﬂ
A:L‘***ﬂ*

Layeringh] BEIHA E7F] HB HEIIA oxygen innibition layer7} B X017l

2. AHE S8t SEUY| 2 Tl £

-

dJ

A e BgERes %—%‘t’&%ol | 2 A9 & glEA] dRE

53 o}"“"”/} ’élﬁ‘ MW

1) 8 AANAZ &AL 5387 (Exp Com)9

Ay By Ae 7142 Bis-GMA (Aldrichi,
Germany)% TEGDMA (Aldrichi, Germany)2] T4
26 49 v &R Eso] Az} o] TEkA 1A
silane H&#A L AR 0.7 um® Barium glass$t 0.04
um silica % 7FA %7 filler® 72} 65 wt %< 10 wt %
2 z#sgon, inorganic pigment (Arshd 1,
FeeHsOs, Aldrichi, Germany)& &% H7isld 49|
By Exp Come AZsdc}. ’J’%—?}é 7FeskA 8t
€ FNA Y FFIA e Ao 4%

) E%ge) Aslo] 93 Exp Com Wz F¢39

S

A& 3.7 me] AATY e st Exp ComE &4
&1 9L Mylar stripg o]&3f FeshA 243 &
Mylar stripg AASA. 45 flowable E3#7
(Aelite Flow A2, Bisco, Schaumburg, IL, USA) =&

H&YA (Adhesive of ScotchBond Multipurpose, 3M
ESPE, St.Paul, MN, USA)& Z¥3lx 40 % F5Ys
Aot & F 2xul9] v5EE s Exp Com ace-
tone bathold 2&WE o]8atq 5 ¥ AA}ACY.
Microbrush® o]k Exp (‘omol t o] &of veA
g Ag Bl T g% "l F flowable @3
(Aelite Flow, Bisco, Schaumburg, IL, USA)& 43}
3 B AeE B3R AHS EuoA AAS
o low speed saw (Isomet, Buehler, IL, USA)E o] &

=

slo] TS wEAZTH (Figure 2). $84¥ Exp_Com®
2§ 3373 (U-SDO, Olympus optical co., Ltd,
Japan)& o|&3tod TAs3, Tomoro ScopeEye 3.6. 6

(SARAMSOFT Co., Ltd, Korea)E ol-g8t FAE
At 7 v AEE 5.

3. ANz

ARAze 0 72t Bz T 2 A A2 =Y

407



CHEIA| BHEZSISIX]: Vol 33, No. 4, 2008

Light curing

b

Light curing resin composite

} Exp_Com without photoinitiator

ﬂUItrasonrcaﬂon in aceton bath

} Cured resin composite
Cured [—

Exp_Com

H Slice-section

} Cured resin composite

g
J‘ Light curing resin composite

[

Light curing

Figure 2. Specimen preparations for measuring the thickness of the interfacial polymerization

propagation.
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Figure 3. Interfacial shear bond strength between two
resin composite layers according to the interfacial
treatments. Group 1: remained oxygen inhibition layer
at the interface, Group 2: removed oxygen inhibition
layer with acetone, Group 3: inhibited the formation of
oxygen inhibition layer by Mylar strip, Group 4: OIL
was covered with glycerin and light-cured, Group 5:
control group of bulk-filled composite. Groups within
same bar did not show statistically significant
differences.
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Figure 4. Distribution of the interfacial fracture modes
according to the interfacial treatments (n = 20).
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Figure 5. (a) Cured layer of Exp_Com by the propagation of the polymerization reaction induced
from Aelite Flow, or (b) from Adhesive resin of ScotchBond Multipurpose, (¢) cured layer
thickness of Exp_Com according to the interfacing resins. (AF, Aelite Flow: AR, Adhesive resin of

ScotchBond Multipurpose.)
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