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MICROLEAKAGE OF VARIOUS COMPOSITE RESIN SYSTEMS

In-Soo Kim, Kyung-San Min, Dong-Hoon Shin*
Dept. of Conservative Dentistry, School of Dentistry, Dankook University

The object of this study was to compare the microleakage between various composite resin systems of
multistep, one-bottle, and self-etching systems using electrical conductivity.

After making class V cavities (4x3%1.5 mm around CEJ), they were bulk filled with three kinds of
resins of A3. Teeth were storaged in a saline solution for one day, after then, they were finished and pol-
ished using Sof-Lex system. Another stress of thermocycling was made for 500 times from 5 to 55C with
each dwelling time of 10 seconds. Electrical conductivity (microamphere, #A) was checked four times:
before and after cavity preparation, after filling, after thermocycling.

One-way ANOVA and 95% Scheffe Post Hoc test was used for checking any statistical difference among
groups. Another 95% Paired Samples T-test was also used for estimating any significant difference within
group after cavity filling or thermocycling.

The results were as follows:

1. Every specimen showed various range of microleakage after filling.

There was, however, no difference between composite resin systems.

2. All composite resin systems showed marked increase in microleakage with a thermocycling (p<0.05),

there was, however, no difference between composite resin systems.

3. Although there was no significant difference between groups (p=0.078), one-bottle and self-etching

systems seemed to be unstable than multistep system.

Within the limits of this study, it was concluded that much more consideration should be needed when
using thermally unstable one-bottle and self-etching systems that have multi-advantages from simplified
step. More studies will be needed to solve these kinds of problems.

Key words : Microleakage, Electrical conductivity, Multistep, One-bottle, Self-etching, Microamphere
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Table 1. Materials and surface treatments

CIotst 2512)|X A|AE|9] B &

g TEL

Composite resin Surface treatment Batch No. Manufacturer

3 step DF2000816 Vericom, AnYang
DenFil (Etchant-37/primer E702011/P0010 Republic

/adhesive) A0010 of Korea

One-bottle 2KHJ 3M Dental Product
7250 (Etchant-37 E702011 St. Paul, MN

/single bond) 3411 U.SA.

Self-etching 00842B Kuraray Medical Co.
Clearfil AP-X (Clearfil SE Bond(Primer) 00204B Tokyo

/Bond) 00207B Japan

sive/Denfil Al=8lS 2 ©A HFAI2E Z one bottle
Al 28l 3MALE] etchant-37/single bond/Z250 Al &l
<, 2 A AFAI 2" F self etching A28 Kuraray
Akl Clearfil SE Bond(Primer)/Bond/Clearfil AP-X
Al 2ElS ALEE19I T (Table 1), AL 33] A3E o] &
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Table 2. Microleakage before and after cavity prepara-

tion Mean (S.D.); A
z e Groups  No. Before preparation After preparation
,'::._-’-'?i-""y"' R 3 step 10 1.7530 (0.4715) 2.3740 (0.4156)

one-bottle 10 1.6640 (0.3551) 2.2770 (0.3644)
self-etching 10 1.8340 (0.3977)  2.24240 (0.3507)
B BB p-value 0.686 0.680

Table 3. Microleakage after composite filling
Mean (S.D.); #A
Difference between

Fig. 2. Changing pattern of microleakage(electric con-
ductivity) Groups No.  After filling

before and after filling
3 step 10 1.9240 (0.4715) 0.4500 (0.3935)
one-bottle 10 1.8700 (0.3445) 0.4070 (0.1778)
self-etching 10 1.9580 (0.3673) 0.4660 (0.2653)

p-value 0.884 0.897
Table 4. Microleakage after thermocycling Mean (S.D.); A
. Difference between before and Paired t-test
Groups No. After thermocycling .
after thermocycling (p-value)

3 step 10 1.9880 (0.4426) 0.0640 (0.0664) 0.014 *
one-bottle 10 2.0270 (0.3490) 0.1570 (0.0913) 0.000 **
self-etching 10 2.0590 (0.3318) 0.1010 (0.1033) 0.013 *

ANOVA Az}

B 0.915 0.078

(p-value)

*1p<0.05 *:pC0.01
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3 step Al 1.7530(0.4715)/2.3740(0.4156) pA.,
one bottle A28l 1.6640(0.3551)/2.2770(0.3644) pA,
self-etching A12®2 1.8340(0.3977)/2.24240
(0.3507) pAZ BAEA 23, 77] 0.686/0.6802.= W
o} freabt gles &8

zzte] FEAR FAE A5 HAFEEE B9, 3
step A12E1S 1.9240(0.4715) pA, one bottle A 2~81L
1.8700(0.3445) uA, self-etching Al2®l-2 1.9580
(0.3673) AR BARA A3} 2t 37 273 0] 0.8842
2 Ut oAt sidlth & 4 A% WdrEse] o
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215 B, 3 step Al2ElS 1.9880(0.4426) pA, one
bottle Al2El-& 2.0270(0.3490) uA, self-etching Al
=2 2.0590(0.3318) pAZ TATA 27, 7t 77t 79
ol 0.9152.2 Yo o2t glas B3t 18y 2%
ol A/5o WePgs vwa B 3 step AlAHS
0.0640(0.0664) uA, one bottle A&l 0.1570
(0.0913) pA, self-etching A12&-& 0.1010(0.1033) pA
2 BAEA A7, 7 27 f9940] 0.078% BANLEE
o a7h GARE RSt el FHA 2 one bottle
A 283} gelf-etching AlZ~Elo] Boby el 2458 B
o] Iwami, Yamamoto, Ebisu”7} %3} self-etching
Al2=ElQl Clearfil Liner bond 25 ©]4-3 Clearfil AP-X
FEo| AAA G A HA] FEE Hive 2
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HET 7 3 E Ad e 2ol T A2 HATEE
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Aol M= Santini, Plasschaert, Mitchell?’o] self-
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131



LH3HA| 2} 2 ZStS| X Vol 28, No. 2, 2003

Alzd it} $-4¢ ARE YEptha B g bt ok,
o] A 7-} Atuitt o2 27E Hole 8o 2E Ui
Ao}, 452 WAR-9] gy, configuration factor 55 £

& g l‘é A Wt Aot & TS Fola A

i3 Z7] Y8l &9 Xols AEEIH

Cﬁ_l?‘ﬂ Hé%” Hoflut stk Wekde] §7
Q Xéi—}e—:‘.% A F Qo] HAFEEE

H]j] A

rQ o 2 Jim

1

d
[

o
b Ao o] 22 G E AT & & L
9l configuration factor= & 9&S

qoﬂ Eﬁfﬂ HVJZL Uq’“«] HE2, 2 AgdA

&

v ko SR 2o )y o
1~>

:‘r? > 2o
P rﬂ
RY i
o |
% szL
) 49
ofj %ﬂ
% i
o ox
oo
- 2
T, 10
o5 o
e, HI'
ofp L1
2 fu
rE
re
;‘H}S Ar
t
i

O

]
= =

m

|

i)

o2

=

. fo

ro,

mm

HU

-0,

:oé

o [, 1

Q

-4

Y,

i)

o o

N >

e o2

2, ol
ol

ro 0

4 &

4
2 A9l vlas] Ao} @
ok /e el o] Bt

_EL

o Hagm glong 74zte] g g G849 %
AS Aesh= Aol wga] ®elth, Pilost Ben Azar'®
= A Zd] wa} 7y] WA wE Aolde] e AR S
Qtta siglomn, 3M AlFelA e HEde MART} ¢
2% Bisco AlFL gold WARgA H} -"r—’f—?}%
Kerr A& H3d3 *}O}ﬁoﬂf\i H|&E 55 Kl
H} 91Tk, Manhart 522 971€] one bottle 55 233
A3}, AR vAFEEt tES Baglet Tenure
Quik, Syntac Single-component, Syntac Sprint,
Single bond, Prime & Bond 2.1, One Step< &2 ol
Hlg| Jotd WMAReA o B FE2EE HoH
Optibond solo, Solobond MollX = W@z} Aol el
H] 8| ek Wi FE2EE et Eastgt
gt 7HA] Feelof @ AtE2 AN v 2 24

m

-

8 2AF SN ERE Aold] o|§ H28T 5 U4
A FAWIAE 24 g B 9E dE
FITFS ol o AR HAY, BY, WAFEEE W

g 7hsAol e Aot
V. &

2 AN AV Arr 34 5ol ke 53
Al 2E1(3 step, one bottle, self-etching)] M T2
24 staA} ot

WAy 5 edA (P AARE TS
3x1.5 mm) A3 A/¢e] 7tzte] B3ty Al~
Abe] AAHE AW AP & @ FAsl o
2] Ao HaAg U3 Sof-LexZ

=
=EE

132

20F5 M bEet 5% MM 1024 s 2xws)
£ 5003] A3t A7) AEE(uA) e 25 48]0 24
S FedA /5 g T 5, LEvg &
g A Fo} 4 2 exnlg Fof 7 73 HAFE
Z(H7] Axx)9] 242 one-way ANOVA testt
95% %9]”29] Scheff’s Post Hoc test® 53 A5
om FH 9 2ERg B2 72 ] WdrEE S

oL 95% FelaTe Palred Samples T-test® 4
St on T 2 48s Ak
1.

|y
a

FE

2% nE AdZdd 499 glo] BATEE 15
At AR B e FF Aol HolA) sk
o

2. 2% W] whe} 7} Pl WA rEEY Wl
A §918 2718 B (p0.05), DA W
J

& froate gldith
3. FoakE YA (p=0.078), 3 ©A HelFel Ha)
one bottle A|~8] 2 self-etching Al 28]o] &&=of uw}
gt EQket HAH Y JEE Bt
o] ARE n|Fo| & uf WA DA F4E Qg
S ARl olHE TS e oy & Wl
= Bk @ﬂ%‘—%_z_a Ho]E one bottle Al 2
self-etching Al =819 AME-2 WU} e 3015 Q35
2 dHE 1] g4l il’/} B a7t 2e8 Ao
Z AlsdEn.

o.
d

v
S

T
-

o
g

£

References

1. Bowen RL. Adhesive bonding of various materials to
hard tooth tissues. II. Bonding to dentin promoted by a
surface-active comonomer. J Dent Res 1965;44(5):
895-902.

2. Wieczkowski G, Joynt RB, Davis EL, Yu XY and
Cleary K. Leakage patterns associated with glass-
ionomer-based resin restorations. Oper Dent 1992:
17(1): 21-25.

3. Rees JS and Jacobsen PH. The current status of com-
posite materials and adhesive systems. 6: Techniques
for indirect placement. Restorative Dent 1991:7(1):21-
23.

4. Dumsha T and Biron G. Inhibition of marginal leakage
with a dentin bonding agent. J Dent Res 1984:63(10)
:1255-1257.

5. Going RE. Microleakage around dental restorations: a
summarizing review. J Am Dent Assoc 1972;84:1349-
1357.

6. Gordon M, Plasschaert AJM and Stark MM.
Microleakage of several tooth-colored restorative mate-
rials in cervical cavities. a comparative study in vitro.
Dent Mater 1986:2:228-231.

7. Douglas WH, Chen CJ and Craig RG. Neutron activa-
tion analysis of microleakage around a hydrophobic
composite restorative. J Dent Res 1980:59(9):1507-
1510.

8. Nelsen RJ, Woldott RB and Paffenbarger GC. Fluid



exchange at the margins of dental restorations. J Am
Dent Assoc 1952:44:288.

9. Marinez CR and Greener EH. Utilization of electrical
conductivity as an alternative method of assessing
marginal leakage of pit and fissure sealants. J Oral
Rehabil 1976:3(1):69-74.

10. Marshall GW. Dentin: Microstructure and characteri-

zation. Quint Int 1993;24:606-617.

11. Buonocore MG. A simple method of increasing the

adhesion of acrylic materials to enamel surfaces. J

Dent Res 1955:34:849-853.

12. Croll TP and Helpin ML. Use of self-etching adhesive

system and compomer for splinting traumatized

incisors. Pediatr Dent 2002;24(1):53-56.

13. Bouillaguet S, Gysi P, Wataha JC, Ciucchi B, Cattani

M, Godin C and Meyer JM. Bond strength of composite

to dentin using conventional, one-step, and self-etch-

ing adhesive systems. J Dent 2001:29(1):55-61.

14. Kemp-scholte CM and Davidson CL. Complete margin-

al seal of Class V resin composite restorations effected

by increased flexibility. J Dent Res 1990:69:1240-

1243.

15. Nakano Y. A new electrical testing method on marginal

leakage of composite resin restorations. Japanese

Journal of Conservative Dentistry 1985;28:1183-1198.

16. Verdonschot EH, Rondel Pand Huysmans MC. Validity

of eletrical conductance measurements in evaluating

the marginal integrity of sealant restorations. Caries

Res 1995;29: 100-106.

17.

18.

19.

20.

21.

22.

23.

24

HoM| MRS ch=oistu x|njchst HEnt
Tel : 041-550-1965 Fax : 041-550-1965
E-mail : donyshin@dankook.ac.kr

Cigtst SEHA AL Hol e

Santini A and Mitchell S. Microleakage of composite
restorations bonded with three new dentin bonding
agents. J Esthet Dent 1998:10(6):296-304.

Pilo R and Ben-Amar A. Comparison of microleakage
for three one-bottle and three multiple-step dentin
bonding agents. J Prosth Dent 1999;82:209-213.
Iwami Y, Yamamoto H and Ebisu S. A new electrical
method for detecting marginal leakage of in vitro resin
restorations. J Dent 2000:28:241-247.

Besnault C and Attal JP. Influence of aa simulated
oral environment on microleakage of two adhesive sys-
tems in Class II composite restorations. J Dent
2002:30:1-6.

Santini A, Plasschaert AJ and Mitchell S. Effect of
composite resin placement techniques on the
microleakage of two self-etching dentin-bonding
agents. Am J Dent 2001:14(3):132-136.

Cardoso PE, Placido E, Francci CE and Perdig o J.
Microleakage of Class V resin-based composite restora-
tions using five simplified adhesive systems. Am J
Dent 1999:12:291-294.

Reeves GW, Fitchie JG, Hembree JH and Puckett AD.
Microleakage of new dentin bonding systems using
human and bovine teeth. Operative Dentistry 1995:20
(6): 230-235.

.Manhart J, Chen HY, Mehl A, Weber K and Hickel R.

Marginal quality and microleakage of adhesive class V
restorations. J Dent 2001:29:123-130.

133



