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The Effect of Aging Treatment for Microleakage within Composite Resin Restoration
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——Abstract

months.
With Single bond Plus, Group II showed more microleakage

differences (p > 0.05). Among Group III, AdheSE® showed

Single bond Plus (p < 0.05).

In this study, researchers tried to find the effect, if any, of aging treatment to the specimens with three different
dentin bonding agents using MicroCT. One, 5th generation - [Adper™ Single bond Plus] and two 6th generation
(AdheSE", Adper™ Prompt™ L-Pop™) dentin bonding agents were used in this study.

Specimens were divided into 4 groups according to aging treatment method used. Group I : control group,
Group II : thermocycled between 5C and 55C for 60 seconds dwell time 5,000 times, Group III : aged as Group
II and artificially brushed 20,000 times, Group IV : aged as Group III and were stored in artificial saliva for 6

than Group I (p < 0.05). Group II and Group III

showed more microleakage than Group IV (p < 0.05). There were no statistically significant differences among
the groups using AdheSE® and Prompt™ L-Pop™ (p > 0.05). Among Group I, AdheSE" showed more microleakage
than Single bond Plus and Prompt™ L-Pop™ (p < 0.05). Among Group II, there were no statistically significant

more microleakage than Single bond Plus and

Prompt™ L-Pop™ (p < 0.05). Among Group IV, AdheSE® and Prompt™ L-Pop™ showed more microleakage than
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Table 1. Composition of dentin bonding agents
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Dentin Bonding Agent

Composition

Adper™ Single bond Plus

silica nanofiller, Bis-GMA, HEMA, dimethacrylates, ethanol, water, a novel photoinitiator system, methacrylate
functional copolymer of poly-acrylic and polyitaconic acids

Primer phosphoric acid acrylate
Bis-acrylamide
water Initiators and stabilizers
Bond dimethacrylates
AdheSE® HEMA
highly dispersed silicone dioxide
initiators and stabilizers
Activator solvent
initiators
Liquid 1 methacrylated phosphoric esters, Bis-GMA, initiators based on camphoroquinone, stabilizers
Adper™ Prompt™ L-Pop™ L L .
Liquid 2 water, HEMA, polyalkenoic acid, stabilizers

Table 2. Group distribution for aging treatment condition

Table 3. Specification of Skyscan 1172 Micro CT

Group Description Content Description
I Stored in saline for 24 hours after light curing X-ray source 20-100 kV,10W,< 5 um spot size or 20-80 kV,
I Group I + Thermocycled 5000 times 8 W, <8 um spot size
I Group II + Artificial tooth brushing 20000 times X-ray detector 11 Mp, 12-bit cooled CCD fiber-optically
v Group III + Stored in 37 artificial saliva for 6 months coupled to scintillator
Maximum object size 27 mm in diameter(single scan) or 50 mm in
diameter (offset scan)
Detail detectability < 0.8 um at highest resolution
2. 917 W
H3 =
) =Rl e i Table 4. Image capture conditions using Skyscan 1172 Micro CT
Alotel] P37 Vi ohsell ok A A S AlEALe] A A Content Value
utet A&ot FEE RS S8 AAre] AA] Source Voltage 80 KV
o] ute} 4% Elipar™ Freelight 2(3M-ESPE, USA) LED Source Current 100 A
BFU71E o g3l 2020 FFFAA. Elipar™ fmage Pielsze oo
s . ep its
e = 2o =3l Pk
Freelight 2 #5871 103 29 Al #d i oz Exposure 10 sec
ZAbs| 3 9l=A] Radiometer® (DentAmerica, USA)E ©]& Filter 0.5 mm Aluminum filter
stol FiFs ST BTE F Sof Lex™ (3M-ESPE.
USA) H239E o] &dt] 959 WdE 2 sle 3 Al
EE AASIH.
Avkgh AR A ol AA|ste] 37CE AA g 27 IViE - 6703t Q12 Efefo] HaAg Ajlde 24 1oz
of 24417+ B3I o mehalFATh
2) AN EA 3) nAFE 54
AEE ol gate] FAF 2t AR Al gAe Wl wel 4 AlgAezE e Al R et AFAAEAAM 1 mm

Me] o2 A th(Table 2).
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AgE FiL nail varnishg ©]&ste] 23] =X}, o] %
50% A4 (DAEJUNG chemicals & metals co, Republic
of Korea)e] &7l €71 Oﬂ 24R17F AA BT, 24413 HA] o]
Zo] 253 AlF 7 Yol el Aake-g A AsI T, vlA
TFEES S8 Hsted A8 MicroCTE Skyscan 1172
(Aartselaar, Belgium)®d< o] &3t} Skyscan 11729
Y& 22 Zoh(Table 3).

X|o} A 9] o]n| A= Table 49] 27102 HYJ3tt.
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A FAA Aek o|w|A & AuEatgion] +4 At on|A &
wjgate] A& 3 FRES FE4 dHoRE FFENTH
CTAn MicroCT analyzer(Skyscan, Belgium)E ©]-&3}]

Ak 5919 g Ao g St O BuE 5330
M AojA k2 SPSS ver. 15.0(SPSS, USA) ¥4z 13
& o] &3t Kruskal-Wallis test® EA1815] T},
M. o+ AN
1. Ao}E! MEHH|of| e = 7t HE}

1) Adper™ Single bond Plus

Adper™ Single bond Plusg 43t o+ 7}t ol A]
Bt mAlFEe] 7P gekew [2olA] Bt nlAlFEo] 71
A A (Table 5).

g ez AlEA e el whet wd) ItellA] wlA
FE9 ol BolA|aL VoA wAFEo] Fol& Ae B
=t

T 2 AlFEY v oA [ I 79 g 2ol 7t Al
(p < 0.05) IVt I, ¥} el zkol7h ATHp <
0.05)(Table 6).

2) AdheSE®

AdheSE*E o] &3 7% [[IollA it v]AlFEo] 7
oo [Ioll el Bt 1 A2l 718 A} (Table 7).

ag=Ee Al g 2] 2ol A o] Waldg HojFe),

vl 7he] o 7F frel gt Akel 7} glith(p > 0.05) (Table 8).

ok
5

Table 5. Microleakage volume within specimens using Adper™
bond Plus

Single

3) Adper™ Prompt™ L-Pop™

Adper™ Prompt™ L-Pop™ & 483 Al oA =
Bt wAlFEe] 7
% A A (Table 9).

2 agre o

[Tl A
gokon [[[FoA HF nlAlFEo] 7}

T8 o Fol nAFEe o] STk R

o] Fo| wAFEe] oFo] At AL HojFu),
T ZF Hlmel| A {23k Aol & Holx] &tk (p > 0.05)
(Table 10).

2. AEXEof| E HotE MEH|e| nlMTE

1) I

Adper™ Single bond Plus®] B nAlFZ0] 717 A%le
H Adper™ Prompt™ L-Pop™, AdheSE"e] o2 H 1]

Table 7. Microleakage volume within specimens using AdheSE®

Group Mean £+ STD (mm’)
I 0.49 + 0.36
II 035 + 043
I 0.62 + 0.64
v 0.53 +0.77

Table 8. Statistical comparison of microleakage among the groups using
AdheSE® dentin bonding agent
Group I

GroupIl  Group Il Group IV

Group I

Group I

Group III

Group IV

Kruskal-Wallis test (* : p <0.05)

Table 9. Microleakage volume within specimens using Adper™ Prompt™
L-Pop™

Group Mean + STD (mm’) Group Mean + STD (mm’)
I 0.04 £+ 0.07 I 0.15 = 0.16
I 0.08 £+ 0.11 II 021 £ 027
I 0.15 +0.18 I 0.06 + 0.10
v 0.05 +£0.13 v 0.09 +0.22

Table 6. Statistical comparison of microleakage among the groups using
Adper™ Single bond Plus dentin bonding agent

Table 10. Statistical comparison of microleakage among the groups using
Adper™ Prompt™ L-Pop™ dentin bonding agent

Groupl  Groupll  Group Il  Group IV Groupl  Groupll  Grouplll  Group IV
Group 1 Group [
Group I * Group II
Group 111 Group III
Group IV * * Group IV

Kruskal-Wallis test (* : p <0.05)
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Kruskal-Wallis test (* : p <0.05)



AlfFEo] BAtHTable 11).

AdheSE®E Adper™ Single bond Plus$ Adper™
Prompt™ L-Pop™el B8] tjAlFZo] Eokom EA A=
o8t (p < 0.05) (Table 12).

MicroCTE ©]-g-38to] wlAlFZo] HAY g £-9)
FFitH(Table 13).

Adper™ Single bond PluselA& 8712 Al Fo}d
ul A &) YElal AdheSEYE ZE AlHd|A Fold ulA

i
i

Fehn

M

Table 11. Microleakage volume within Group I

Dentin Bonding Agent Mean & STD (mmy’)
Single bond Plus 0.04 £ 0.07
AdheSE 0.49 4 0.36
Prompt L-Pop 0.15 £ 0.16

Table 12. Statistical comparison of microleakage among the three dentin
bonding agents within Group I

J Korean Acad Pediatr Dent 40(4) 2013

o] Yehgon = 712d 1709 AlHe Aopdz wad
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Ao gk A FZo] Ut AlHo] 270, Aol ) HEA
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Adper™ Single bond plus®] ot wAl+Z(Fig. 1)3
AdheSE"9] “Fotd nAF%(Fig. 2)9] EFe|t.

Adper™ Prompt™ L-Pop™-2 U3t A|H A “fo}d
(Fig. 3)3 B4 (Fig. 4) Z5FollA vlAlFZo] Yebyith,

O TR AR
o, o

=

2) 11

[Tl A& Adper™ Single bond Plus®] Hi w|AlFZo]
71 Ao Adper™ Prompt™ L-Pop™, AdheSE*2] =2
2 nAFEo] BtH(Table 14).

ol A= o 7t frel gk 2ol 7} §lAtH(p < 0.05) (Table 15).

Table 14. Microleakage volume within Group II

Single bond Plus  AdheSE ~ Prompt L-Pop Dentin Bonding Agent Mean £ STD (mm’)
Single bond Plus Single bond Plus 0.08 = 0.11
AdheSE * AdheSE 0.35 + 043
Prompt L-Pop * Prompt L-Pop 0.21 £ 0.27

Kruskal-Wallis test (* : p < 0.05)

Table 13. The number of specimen with the origin of microleakage for
each dentin bonding agent within Group I

Table 15. Statistical comparison of microleakage among the three dentin
bonding agents within Group 11

No leakage Enamel Dentin Enamel + Dentin Single bond Plus  AdheSE ~ Prompt L-Pop
Single bond Plus 2 8 Single bond Plus
AdheSE 9 1 AdheSE
Prompt L-Pop 2 8 Prompt L-Pop

| e e 9 et D e

e
Tk

Fig. 1. Silver-nitrate shown at the
dentin portion using Adper™ Single
bond plus dentin bonding agent from

Group L. Group L.

Fig. 2. Silver-nitrate shown at the
dentin portion within specimen using
AdheSE® dentin bonding agent from
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Fig. 3. Silver-nitrate shown at the
dentin portion using Adper™
Prompt™ L-Pop™ dentin bonding
agent from Group L.

Kruskal-Wallis test (* : p <0.05)
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Fig. 4. Silver-nitrate shown at the
enamel portion using Adper™
Prompt™ L-Pop™ dentin bonding
agent from Group L.
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179 vlAlFZ ol Adper™ Single bond Plusell A+
97he] Al A Adold mAlFEe] el AdheSE =
Al A Fotd Al FEe] UEgten, 1 7k 17]9] Al
AL o Hgd oA mlAlFEo] YEsiTh Adper™
Prompt™ L-Pop™-& W&ol qt ujAFZo] Yehd AJ#Ho] 1
N, ot HEd RFdA mAlFEe] YEebd Aol 674
SAH(Table 16).

Adper™ Single bond plus®] et Yehd vAl+Z
(Fig. 5)3 Adper™ Prompt™ L-Pop™¢] Aol A vehd
v A% (Fig. 6)9] 2s5olth

AdheSE"= HgAolA T v A2 (Fig. 7)°] o H
S B 3FE = S Hola 9 uk(Fig. 8).

=
—J—D ~

3) 1T
Iz 4= Adper™ Prompt™ L-Pop™<e] 1t v Al FZ<]

Table 16. The number of specimen with the origin of microleakage for
each dentin bonding agent within Group II

o

O

o] 7} A em Adper™ Single bond Plus, AdheSE®<]
o8 it nlAlFEo] BoktH(Table 17).

AdheSE®E Adper™ Single bond Plus® Adper™
Prompt™ L-Pop™el H|sle] SATA 2 FolstA nlA+Z
o] E3tth(p < 0.05) (Table 18).

[1Ie A& Adper™ Single bond PlusE o] &3 A|#H
W] Al A wAlEZe] YERA] ehska TS Al
obd wlAFZo] YehEth AdheSE“E 1715 #l<]gt
HollA Aobd mAFZo] Yebtem™ Adper™ Prompt™ L-
Pop™-& HEA AW njAFEo] YeRhd AlA 471, WHEgd
dotd BFAA mAFEe] YRt Aol 2711 eH mlAF
Zo] YehA] ¢4 Aol 1IHtHTable 19).

Adper™ Single bond plus®] Aol Yehd vjA+Z
(Fig. 9)7 AdheSE"9] “dotdo| A vepd wlAl+Z(Fig. 10)
o] RFolt},
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14
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3
A}

Table 18. Statistical comparison of microleakage among the three dentin
bonding agents within Group III

No leakage Enamel Dentin Enamel + Dentin Single bond Plus  AdheSE  Prompt L-Pop
Single bond Plus 1 9 Single bond Plus
AdheSE 9 1 AdheSE *
Prompt L-Pop 2 1 6 1 Prompt L-Pop *

Table 17. Microleakage volume within Group III

Kruskal-Wallis test (* : p <0.05)

Table 19. The number of specimen with the origin of microleakage for

Dentin Bonding Agent Mean + STD (mnr’) each dentin bonding agent within Group III
Single bond Plus 0.15 = 0.18 No leakage Enamel Dentin Enamel + Dentin
AdheSE 0.62 + 0.64 Single bond Plus 3 7
Prompt L-Pop 0.06 + 0.10 AdheSE 1 9
Prompt L-Pop 1 4 3 2

Fig. 5. Silver-nitrate shown at the
dentin portion using Adper™ Single
Bond Plus dentin bonding agent

from Group IL. agent from Group II.
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Fig. 6. Silver-nitrate shown at the Fig. 7. Microleakage started from
dentin portion using Adper™ dentin portion within specimen using
Prompt™ L-Pop™ dentin bonding AdheSE® dentin bonding agent from
Group II.
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Fig. 8. Microleakage extended to the
cavity wall of the specimen using
AdheSE® dentin bonding agent from
Group II.



LT AdheSE"9] Jobd mlAllF3o] obE W& dol A+ F
A7 AFshe Fds BAok(Fig. 11). Adper™ Prompt™
L-Pop™& o] &3 L5 A|Hol A= WA nAl
At (Fig. 12).

=0

FESH

4) IV

Vol A& Adper™ Single bond Pluse] #Hit vlAlFZ<]
ool 71 AR e Adper™ Prompt™ L-Pop™, AdheSE®2]
TO 2 gt nlAFEo] Bkt (Table 20).

Adper™ Single bond Plust AdheSE®¢} Adper™
Prompt™ L-Pop™ell Hl&l] frolatAl mAlFE2] ol AUtk
(p<0.05)(Table 21).

Adper™ Single bond Plusi 6709 AlH|A w]A|FZo]
YehA] ggkom AdheSE® & 77 Al#NA Aol wlA w2
o] YJebtE. Adper™ Prompt™ L-Pop™-& RlAF&0] e}
WA o2 Aol 17], el Mt mlAlrEe] Uehd AlH
ol 270, MR} AFobd RFoA mAlFEo] vERd Aol
AR HE A9 BE AHAA HZA FZo] Yeiyth
(Table 22).

Adper™ Single bond Plus®] ol A& nA &S Bl
™ (Fig. 13) AdheSE*9] AJold vlA|+&E HolFoH(Fig. 14).

Table 20. Microleakage volume within Group IV
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Adper™ Prompt™ L-Pop™-& Y AlH oA obd
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Table 21. Statistical comparison of microleakage among the three dentin
bonding agents within Group IV

Single bond Plus  AdheSE ~ Prompt L-Pop
Single bond Plus
AdheSE *
Prompt L-Pop *

Kruskal-Wallis test (* : p <0.05)

Table 22. The number of specimen with the origin of microleakage for

Dentin Bonding Agent Mean + STD (mnr’) each dentin bonding agent within Group IV
Single bond Plus 0.05 +0.13 Noleakage Enamel Dentin Enamel + Dentin
AdheSE 0.53 = 0.77 Single bond Plus 6 1 3
Prompt L-Pop 0.09 +0.22 AdheSE 2 1 7
Prompt L-Pop 1 2 7

EREiEaEy

EZEE

3333

Fig. 9. Silver-nitrate shown at the

e Bl oy

§

FEIEEEIEOEFEIEE

[E2REERRSNNERLEG

Fig. 12. Silver-nitrate infiltration at

dentin portion using Adper™ Single
bond plus dentin bonding agent from
Group IIL.

Fig. 10. Silver-nitrate shown at the Fig. 11. Specimen using AdheSE®
dentin portion using AdheSE® from Group III showed extended
dentin bonding agent from Group microleakage within dentin portion
1. up to pulp chamber.
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enamel margin using Adper™
Prompt™ L-Pop™. dentin bonding
agent from Group IIL.



J Korean Acad Pediatr Dent 40(4) 2013
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Fig. 13. Silver-nitrate infiltration
within Adper™ Single Bond Plus
showed least microleakage at the

dentin margin from Group IV. Iv.
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Fig. 14. Silver-nitrate shown at the
dentin portion using AdheSE®
dentin bonding agent from Group

agent of Group IV.
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Fig. 15. Microleakage within dentin
portion of specimen using Adper™
Prompt™ L-Pop™ dentin bonding

. om

Fig. 16. Microleakage within enamel
portion of specimen using Adper™
Prompt™ L-Pop™ dentin bonding
agent of Group IV.
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