CH &40 x| DBt S| | : Vol. 24, No. 2, 1997

Low-viscosity Resin SystemO|
=gzl +S&2| HoiTE o[Xj= dE

ARG AToe} popHenY % N GATFA

AT - URH - BN - UNT - WY

rAbstract

THE EFFECT OF LOW-VISCOSITY RESIN SYSTEMS
OM MARGINAL LEAKAGE OF COMPOSITE RESIN RESTORATIONS

Jeong-Suk Yang, D.D.S., M.S.D., Mun-Hyoun Kim, D.D.S., M.S.D.,

Sun Her, D.D.S., M.S.D., Jae-Gon Kim, D.D.S., Ph.D., Byeong-Ju Baik, D.D.S., Ph.D.

Dept. of Pediatric Dentistry and Institute of Dental Science,
School of Dentistry, Chonbuk National University

The purpose of this study was to evaluate and compare the effectiveness of various
low-viscosity resin systems used as rebonding agents to prevent microleakage at the margins
of class I composite resin restorations.

Seventy sound human premolars were selected for experiment. Class I cavities were
prepared and each cavity was conditioned with a 37% phosphoric acid for 15 sec, rinsed
with water for 15 sec, and dried with compressed air. Bonding agent(Scotchbond Multipur-
pose, 3M Co.) was applied and a hybrid composite resin(Z-100, 3M Co.) was placed using
an incremental technic. The excess cured composite resin was carefully removed with Sof-
Lex discs(3M Co.) to expose the original margins of the cavity.

The following seven groups were established - group 1 was not rebonded and used as
control group ; group 2 was rebonded with a Scotchbond Multipurpose(3M Co.) and fini-
shed ; group 3 was rebonded with a Fortify(BISCO) and finished 5 group 4 was rebonded
with a Concise white sealant(3M Co.) and finished 5 group 5 was rebonded with a Concise
white sealant(3M Co.) and not finished ; group 6 was rebonded with a P&F sealant(BISCO)
and finished ; group 7 was rebonded with a P&F sealant(BISCO) and not finished.

The specimens were then subjected to 500 thermocycles between 5 & 65 with a 10
sec dwell time and immersed in 2% methylene blue dye solution for 24 hours and sectioned
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with low-speed diamond cutter into two part under water condition. The extent of microlea-
kage at rebonded margins was evaluated microscopically and scored for dye penetration
according to the following scale : 0=no dye penetration ; 1=dye penetration to half-way
along axial wall between enamel surface and DE]; 2=dye penetration beyond halfway
along axial wall between enamel surface and DEJ ; 3=dye penetration to the full depth
of DE] or beyond DE]. Selected samples were prepared for SEM observation to determine
the depth of penetration of the rebonding agent into the marginal interface.

The obtained results were as follows :

L. In the group 2 and 3, which is rebonded with a Scotchbond Multipupose and Fortify,
dye penetration score were decreased significantly than that of group 1(P<{0.05), but
group 4 and 6 were not statistically different from group 1(P>>0.05).

2. There were significant differences between group 4, 6 and group 5, 7 when compared

by dye penetration score(P<{0.05).

3. In the SEM observation, Scotchbond Multipurpose and Fortify were penetrated within
30-40um depth of the outermost surface. However, both sealants were failed to penetrate

into the debonded interface.
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Table 1. Experimental set-up used in this study

Group

Treatment condition

1 not rebonded
rebonded with a SBMP
rebonded with a Fortify

NG W

rebonded with a Concise white sealant

rebonded with a Concise white sealant and not-finished
rebonded with a P&F sealant

rebonded with a P&F sealant and not-finished
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AR} ARl Scotchbond Multipur-
pose(3M Co.)  rebonding3}iL Sof-Lex disc2
Akt 35 W2 ARI}A EF REL A

A8ta.

3) d 3z

ZAA 2} HAR Fortify(BISCO) £ re-
bonding3til Sof-Lex disc2 HAvlsted F2
U2 JF3A 23 & AASGA.

4) H 42

Z A<} MARe Concise white sealant
(3M Co.) 2 rebonding3ti Sof-Lex disc2
uhdle I U2 53R E3 2EL AA

3ot

5) & 632
ZFAA 9} HAKL ] Concise white sealant

(3M Co.) & rebonding & AMAS Aulz]

31 FAHA Ao overextension® AFElE
A

6) H 62

FHA 9 HAE-$ ol P&F sealant(BISCO)
2 rebondingd}2 Sof-Lex discE fvlsle] F
S UE AFI}A BT FES AAFAY.

7) ®H 72

A9 WA ol P&F sealant(BISCO)
2 rebonding ¥ AMAE Auldix] ¢n F
AA Aol overextension® FEE FAtt.

Table 2. Degree of dye penetration
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scoring3FtH Table 2, Fig. 1).

Fig. 1. Degree of dye penetration
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1. VM stereomicroscope ZH&

Zt 7o) A HE A0 2 2% methylene blue
FEAo g MAE HNFEAZ F VM stereomic-
roscope &2 #HZ/X] A AR MAHFEA
TE Hristgden, &t ¢ MAAYEAEE
FAdHSZ 1H3l7] 938t Kurskal-Wallis
one-way analysis(tANOVA) & #4319 tH(Ta-
ble 3).

MAAEXFE H|WA] 2.80+ 0425 YERI
o) Z 7ol B]8] Scotchbond Multipurpose 2} Fo-
itify2 A 2T 32oA BAFEHo=
Fro3tA ZAaE FAIEAFE BHon(PC
0.05), White sealantZ X&) 3t 3 An}3k 4734
6TAME 2T FANHoZ FoF &
olgt xtolE Ve A ZATHP>0.05). L
1} White sealant® A¥ ¥ dvistA] &2 5
T3 7T E 2T 2 AntE A3 4,
6o 3l FANHOE {7 AolE U
WHP<0.05).

VM stereomicroscope-2Z #HEH 7zt F9
A FE3dS AREY, gxTFAME e
Br7lx] Mo AE7 292 K (Fig. 2), Scot-
chbond Multipurpose$} Fortify 2 X 2] 3 23}
3ToAE i HAEIL AFHA EAAY
AR A AFFETHE JeER T (Fig.
3,4).

B 2om(Fig.5), °IE opaque filler24 37}
¥ titanium oxide W&o ZEAJo] Yol W
AET =2 2 JFA ¥ fEoz A8
doh. T2 white sealant X ¥ AvE
A&ELA] e 57 TN E URT 2 9
e NS 4T, 67T B W2 H23T
Ag et (Fig 6).

2. SEMZHE

Zb Tl WHAFF
agent®] IFEZo|E FA}
o #FsR.

HEzTANE XA F2E Alojd] Hukx
o2 HAFFo] EAdIY e, 53 Aola
FA @A} (Fig. 7).

Scotchbond Multipurpose® 2] 3 A]H ol
A rebonding agent’t WAEFF WE 30umA
=742 A7 =127 (Fig. 8), FortifyZ 2] gt
ARAAME HAZTEIE A FF =2
40pmB = HAF3}FH(Fig. 9).

White sealant® A%t F dAnlE A3
Al A& sealant”} debonded interface W2
AE3A] Tl we) Avt 3 HdFgFo] =
£ 2 3L(Fig. 10), white sealant® x2]§ ¥
AukE AREA e AHAgME HIEAFZFS
WE AFA Rt XA} FEE Apitogt
Aol e FFE 2O Fig 11,12). 2
#} white sealant®] Z-$o% x)ops}t SE )

yH-29] rebonding
ARG S 223}

White sealant A& 5 AvtE MWL 473 Alojo) MdAFHo] 2 A9de FIY=R 2
6T hE2TH FALG FF MAIFE 235 9cH(Fig. 13).
Table 3. Mean value and S.D. of dye penetration score
Group Number Mean value

1 10 2.80+ 042
2 10 120+ 0.78
3 10 120+ 0.63
4 10 250+ 0.84
5 10 0.60+ 0.89
6 10 2.60+ 0.69
7 10 1.00+ 1.00

* Denotes pairs of groups significantly different at the 0.05 level
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Fig. 2.
Fig. 3.
Fig. 4.
Fig. 5.

Fig. 6.
Fig. 7.

Fig. 8.
Fig. 9.
Fig. 10.
Fig. 11.

Fig. 12.
Fig. 13.

Explanation of Figure

VM stereomicroscope finding of group 1 showing dye penetration to the pulpal
wall. '

VM Stereomicroscope finding of group 2 showing no dye penetration.

VM Stereomicroscope finding of group 3 showing no dye penetration.

VM Stereomicroscope finding of group 4 showing dye penetration to the pulpal
wall.

VM Stereomicroscope finding of group 5 showing no dye penetration.

SEM finding of group 1(X50) showing the marginal gap between teeth & restora-
tive material.

SEM finding of group 2(X1,000) showing the penetration of Scotchbond Multipur-
pose into the debonded interface. This agent penetrates up to 30um depth.
SEM finding of group 3(X1,000) shows that the marginal defect is filled with
a Fortify and the penetration of rebonding agent into the debonded interface
SEM finding of group 4(X200) showing the opened marginal gap between enamel
surface and resin restorations.

SEM finding of group 5(X200) showing the white sealant failing to penetrate the
debonded interface.

SEM finding of overextended white sealant(X70).

SEM finding of group 6(X100). If marginal gap is wide enough such as depicted
in this figure, white sealant can be penetrated into the marginal gap.
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