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ABSTRACT

Layeringh| Z&t|Zl Z7H| X5 ZBl0A oxygen inhibition layer7} E % 017F7

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

testing machine.
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Figure 2. Specimen preparations for measuring the

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 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, (c) cured layer
thickness of Exp_Com according to the interfacing resins. (AF, Aelite Flow; AR, Adhesive resin of

ScotchBond Multipurpose.)

410



FHF FAY Aole BF HRY A9 old wE
At o] Gt AfoldlA op7|8lE 7Fsol w4
o B3 U] A= BAHAA FE Aol wrE
AWM FEAE gt F714e A7 Destee
AtaEr},

/RE]

4z

é-

oL o 2,
™ 0o,
Flﬂ: %

o oot O,
=
o2
o o
b =
g
o ml
oz 3
o, i
g, e
o [f
=g
o
o ol
&% ofy
o o
Jf ih

20 42 ym Lﬁoﬂ A = o
y_om
glycerm«] E¥7} OILE B4 g &3

5 =lsly] el mEdd OILY &
scratch Z}‘—T.L% A Glycering =¥3t1 F3%
% OIL7} 3so] &8l A=mg @7 dds] 4

#EE 5 Sl OIL vol& Y F2 58 g4k
h Akael Agsle] BEstE Af7]E0] &
cerln—g OILS] #H¥ol =3xglef whg} 9%l ¥
HEL ATE 1 glycerin Welle A7) E316H4]
oo 2ZM A7k FIAMAA A AL frels
o] glycerin® 2 ZAtele]= 74 gko] dA et} AFHo=
OIL W] A4F =9} glycerin He] Atasmrt HE S o
& W7HA] A sfelzt dejvta, OIL Welle 243kd
A7) FRINAAZE AL o] FxA el 371 F
61—0] o]_rq ;d 11;]_

2 A7 z‘”ﬂ’\] A& Egs1A %3 inorganic pig-
mentZ ZAH Exp Coms ©]&3h %?}23—5}& o <3t 7
35 FAE HEE VU do BY% 3]
u OILSt 22 SA Atele] Adls ddale o &

A A 5 9k oz adn,

Mo =g

1 2 oo ¢
]
5
X o &
o L ofy

4 =
2 20 o
o

£

s

2
_,_1_.

l

%0,
¢

>
N
N N =2 1y

0 mlo
-1m

F

lo ¢ o E
ii?L

=

Ho fo. tL b

1012'
9

N
— —

mlo
o
o
2

+ Mylar strip
T3} glycering =3 jr OILE l%@a E% OILO]
EAske 3 BAF R Fo3 A AR AfolE
Holx] gFgkom  Mylar stripe ©]&3te] OILS] A
AL AA T 73 glycering =X F OILE F5¢3T
& Aol EASHA] ¥ tE2THE SAXCE &
oJgh Aol & HolA] ittt

J

Layeringh| Z&t|Zl Z7H| X5 ZBl0A oxygen inhibition layer7} E % 017F7

2.

10.

11.

12.

13.

14.

SHMAAZE Bl A 22 EHZ (Exp Com)
HEARA ZANAAZE Eolde dlE =3de o,
AR A9 Exp Come] F3= AlZtH o Q18 4
AATt. FHIF e Fatel 9gt Exp Com 359
FA =, flowable 5827 (Aelite Flow)2 7%
20.95 (0.90) un, H2HA (Adhesive, ScochBond

Multi-Purpose) «] 73%-42.13 (2.09) °|9Ht.

ikal

rak

=t

. Andrzejewska E, Linden LA, Rabek JF. The role of

oxygen in camphorquinone-initiated photopolymeriza-
tion. Macromol Chem Phys 199:441-449, 1998.

. Gauthier MA, Stangel I, Ellis TH, Zhu XX. Oxygen

inhibition in dental resins. J Dent Res 84:725-729,
2005.

. Truffier-Boutry D, Place E, Devaux J, Leloup G.

Interfacial layer characterization in dental composite. J
Oral Rehabil 30:74-77, 2003.

. Velazquez E, Vaidyanathan J, Vaidyanathan TK,

Houpt M, Shey Z, von Hagen S. Effect of primer sol-
vent and curing mode on dentin shear bond strength
and interface morphology. Quintessence Int 34:548-
555, 2003.

. Kupiec KA, Barkmeier WW. Laboratory evaluation of

surface treatments of composite repair.
21:59-62, 1996.

Oper Dent

. Suh BI. Oxygen-inhibited layer in adhesion dentistry.

J Esthet Restor Dent 16:316-323, 2004.

. Dall’Oca S, Papacchini F, Goracci C, Cury AH, Suh BI,

Tay FR, Polimeni A, Ferrari M. Effect of oxygen inhi-
bition on composite repair strength over time. J
Biomed Mater Res B Appl Biomater 81:493-498, 2007.

. Finger WJ, Lee KS, Podszun W. Monomers with low

oxygen inhibition as enamel/dentin adhesives. Dent
Mater 12:256-261, 1996.

. Rueggeberg FA, Margeson DH. The effect of oxygen

inhibition on an unfilled/filled composite system. J
Dent Res 69:1652-1658, 1990.

Eliades GC, Caputo AA. The strength of layering tech-
nique in visible light-cured composites. J Prosthet
Dent 61:31-38, 1989.

Lewis G, Johnson W, Martin W, Canerdy A, Claburn
C, Collier M. Shear bond strength of immediately
repaired light-cured composite resin restorations. Oper
Dent 23:121-127, 1998.

Ruyter IE. Unpolymerized surface layers on sealants.
Acta Odontol Scan 39:27-32, 1981.

Harry RA, Frederick WL, James EM. Contemporary
polymer chemistry. 3rd Ed. Pearson Education Inc.,
2003.

Bala O, Olmez A, Kalayci S. Effect of LED and halogen
light curing on polymerization of resin-based compos-
ites. J Oral Rehabil 32:134-140, 2005.

411



LHBHIX| BHEZES}S| ] Vol 33, No. 4, 2008
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