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ABSTRACT

MICROLEAKAGE OF 2-STEP ADHESIVE SYSTEMS IN DIAMOND-PREPARED CAVITY

Myung-Goo Lee, Kwon-Hwan Cho, Young-Gon Cho*
Department of Conservative Dentistry, College of Dentistry, Chosun Untversity

The purpose of this study was to compare the marginal microleakage of different 2-step adhesive
systems in Class V cavities prepared with different diamond points.

Forty Class V cavities were prepared with two different (coarse or fine) diamond points on cervical
third of extracted molars. The occlusal and gingival margin of cavities was located in enamel and
dentin, respectively. They were divided into one of four equal groups (n = 10) and : Group 1l-pre-
pared with coarse diamond point (EX-41), restored with Single Bond and Z 250, Group 2-prepared
with fine diamond piont (TF-21F), restored with Single Bond and Z 250, Group 3-prepared with
coarse diamond point (EX-41), restored with Clearfil SE Bond and Clearfil AP-X, Group 4-prepared
with fine diamond point (TF-21F), restored with Clearfil SE Bond and Clearfil AP-X.

Specimens were thermocycled, immersed in a 2% methylene blue solution for 24 hours, and bisect-
ed longitudinally. They were observed leakages at enamel and dentinal margins. Data were analyzed
using Mann-Whitney and Wilcoxon signed ranked test.

In this study, marginal microleakage of Single Bond was not affected by type of diamond points.
But Clearfil SE Bond showed higher marginal microleakage at both enamel and dentinal margin
when Class V cavity was prepared with coarse diamond point. (J Kor Acad Cons Dent 32(5):437-444,
2007)

Key words: Microleakage, 2-step adhesive systems, Class V cavities, Diamond points, Dentinal
margin
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t}, 424+ Single Bond (3M Dental Products, St,
Paul, MN, U.S.A)¢ Clearfil SE Bond (Kuraray
Medical Inc., Okayama, Japan)& AHE3I2 (Table

), B Ae 7 250 (3M Dental Products, St, Paul,
MN, U.8.A)¥ Clearfil AP-X (Kuraray Medical Inc.,
Okayama, Japan)& A3t

A2 o B3 e F3E& sl Spectrum 800 FZAL
7] (Dentsply Caulk, Milford, DE, U.S.A.) & AH&-38I%A
3, 37 EE 500 N/ erE o83t Tt



Table 1. Adhesive systems used in this study
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Adhesive Ingredients pH
Single Bond 0.1
Etchant 35% phosphoric acid
Adhesive Bis-GMA, HEMA, Polyalkenoic acid, copolymer,

ethanol, water, photoinitiator

Clearfil SE Bond

Primer MDP, HEMA, water, multifunctional methacrylate, 2.04
' photoinitiator
Bonding MDP, HEMA, multifunctional methacrylate, microfiller

photoinitiator

Bis-GMA: Bispheneol-glycidyl methacrylate, HEMA: Hydroxyethylmethacrylate,

MDP: Methacyloyloxydecyl dihydrogen phophate

AE LS 253 A AAA
HAMA FRaol Eas)
At

40709 dTFAE FAE 2078 Adskd 474 AR
A2} (106 - 125 )9 tlololE = ¥QE (EX-41:
Mani, Inc., Takanezawa-machi Sioya—gun Tochigi-
Ken, Japan)% mlAlg 942} (53 - 63 )] Tholol2E
¥QE (TF-21F: Mani, Inc., Takanezawa-machi
Sioya~gun Tochigi-Ken, Japan)& &2 2 Al43}o] X
ofe] A ARl 57 & I b7 49 2
e 9N EHE4-6m, 22 EHS 3-4 mE
stgom, 959 Zole 2 mE et g2 wFdHE
HE L Hgd, 25 Ad L WY AHA T 1 o P
o] Aoldel YAIH oM, 2 WAL ot ¢H tsf
90° 7} H =% FA s

1#e EX-41 IJER 343 10719 55 95
Single Bond$} Z 250& A}8-3 o]t} (Table 2). 55 ¢}
52 air-water AR Z 7] Re] AHstn Az
32% <At (Uni-etch, Bisco Inc., Schaumburg, IL.
U.S.A)< o83l o5& 15627 A4 Aelsta 10x
e AT air ARAZ S5E JPEA xS F,
microbrush®l| Single BondE F%3| X 9% A4
o7 23] =¥} air A1FR 2 2-5%3F 7
S Spectrum 80022 10%37t FZA} sk, 1 &
of Mz A39] 7 250% el FAsta 2057 #x
At} 272 TF-21F ¥JAEZ 945& A3

9}Ed)| Single Bond®t Z 250& AME-&F o]t} (Table 2).
Single Bond] &3 7 2509 54 4 8L 179 &
datA A stsir

3L EX-41 ZAER F4% 109 55 945
Clearfil SE Bond$} Clearfil AP-X& AM&3 Folt}
(Table 2). Clearfil SE Primer& microbrushell A4 ¢}
o A-&sta 2037t 71t T air AlAAIE Primer®
Az89 k. A2 microbrushel Clearfil SE Bond& 4
A eHgoll X3 air AlUAZ 7PHA Bo o Ho &
B3] HALE & gL 1027 F2A 8190 1 3 9%
o] Bz A39) Clearfil AP-XE 3o Zdsla 203t
FzAL BT 472 TF-21F TAEZ A3 10719 5
F 9459 Clearfil SE Bond% Clearfil AP-XE& Apg-2
TO2 (Table 2), Clearfil SE Bond9 #€3 Clearfil
AP-X9| £4 9 232 373 YA Algslact.

TE AHE A9 FHP 1Y B9 B3g T Sof-
Lex disk (3M Dental Products, St. Paul, Mn,
US.A)E °l&3td ¥ Z¥E wregfstn dvlst
ek,

(2) ¥ viA 2o #E ot

Zt 9] XolE A&e] FRoIA 197 Big £, 5¢C
o} 55¢e FHTAA 27 302 T A8 5008 €
T3 2 Xole] X TdFS HHY3] $iste] A&
no. 1/2 98 W& o] &3 AT < 2 m 2ol 9
e 34T T, B5YY Fx ofolexy] AMES F
AsAct 1 ¥ 4 Aol EFAA FEEFAE S 1 m
A= @Az AA9 AW nail varnishg 23] =¥3
Ak,
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By £EEY] HARA Aavt ARHEE 7
Z|o}E 2% methylene blue £ 1Y Fot A A 3191
7} Alolg 2% Boll AAE § 249 diamond diskE
o] sl 7t +EEY FYFIL FHEHEE P4 Wgor
Adailct, 24t AlHe] ddd e 8ol 379 AHd
A 600-grit SiC paper® G rslitt.

7} o] Agt AlHeA B3t EEe] HEgEn o}
2 HAFE 2080&9 2 4A@7A (Olympus LG-
PS2, Tokyo, Japan)atelA] Ao F AEE o7 22
71l ofste] #ESATE. 17h9 Xotollx] @ojzl 279
Ay AAE F gEE dobd W\ nAFEL 72+
A7 o Bol AFE Al H S Heste] 7} X|oke] HE |
A2 A= s

T

0= A23%7t fle %

1= q27F WS BE—t— BoldZ shuje] 1/2 w7t
A AR B

2 =Nt yEd

(3) BAEA
Zh T ke A A e B atte] frald A

Wallis 274 & o|8-3t] A3} }‘ﬁo‘ﬂ *P””é% Mann-
Whitney 2% Wilcoxon #3559 A& o83l zt
Ztp = 0.013% p = 0.05 FAFFA E48 ).

I. adzdnt

Wbl Wl 379 vlAlFES /M8 A4 Jeht 1
T, 27 2 42RT EAgAH 07 o B4 Yelted (p |
0.01) 12, 27 2 439 vATZ ol FAgHR
ol g 2ol & YA &t} (Table 3).

ol WA 37 uAFES WA wddAqe) 2
o] 1¥, 27 ¥ 47 H} FATH 2 A velden (p
(0.0D), 1, 2T B 4729 "AFF Bl SASH 2
Fo & 2po] & JERNA] i3ttt (Table 4).

=

2 o A gobd Wae) wAFES 45 W
#23, RE FolA Aold wele) wATEL W v
dold nh EAGHCR FA ekt (p ¢ 0.05)

(Table 5).

Table 2. Group classification by different diamond points and adhesive systems used in Class V cavity preparation

Group Diamond point (grit size) Adhesive system Composite resin
1 EX-41 (106 - 125 um) Single Bond Z 250
2 TF-21F (53 - 63 um) Single Bond 7 250
3 - EX-41 Clearfil SE Bond Clearfil AP-X
4 - TF-21F Clearfil SE Bond Clearfil AP-X

Table 3. Distribution of microleakage scores and mean rank at enamel margins

G Score Mean No. of
roup
0 1 2 3 Rank specimen
1 9 1 0 0 15.90 10
2 8 2 0 0 17.80 10
3* 1 7 1 1 32.40 10
4 9 1 0 0 15.90 10

*  There was statistically significant difference between group 3 and other groups at p { 0.01

(Mann-Whitney test).
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Table 4. Distribution of microleakage scores and mean rank at dentinal margins

Group Score Mean No. of
0 1 2 3 Rank specimen
3 5 2 0 18.55 10
2 4 3 2 1 18.85 10
3* 0 4 2 4 29.90 10
4 4 6 0 0 14.70 10

* : There was statistically significant difference between group 3 and other groups at p ¢ 0.01

(Mann-Whitney test).

Table 5. Statistical analysis between the microleakage on enamel and dentinal margins in each group by

Wilcoxon signed ranked test

Group 1

2 3 4
Microleakage
Enamel > Dentin 0.00 0.00 2.50 0.00
Enamel { Dentin 3.50 3.00 4.25 3.00
p-value 0.023 0.038 0.046 0.025
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B2 A A2 g 28 71312“\]’\5”4 Addee

FE 2342 Holu gloy tololEt ¥AEE A

AFolXe A2 SRl wteh N2 fE 234
=2 “io] = )\__.-i E._L_E] 0]1:]_15 17-19)

w2tA o] delMe dAE7]17E 106 - 125 med A
tolohZE FUES} YApA717} 53 - 63 i) vlAE o
ololZE ¥UER bF 52 AN F AR & A
& 7171 29 AR 28 2 self-priming 2] 2H]
(Single Bond) ¢t A7H-4] Zeto]w] H&AA| 2" (Clearfil
SE Bond) 2.2 E&#xE 3 &ste] H@da} dotd M

Al A o] vAlFES vl awskil.

;O

4

ol A7 AdtollA HFAH dobd WA BTN AR
312kl tolol2= ¥ E 9 Clearfil SE BondE A3 3
o] 7V w2 vARES Belen, 1% 27 % 43
FAACE {3t 2o]E UeET (p ¢ 0.01)(Table
3,4, 5).

Jung T9& ME o8 A A7 FE AR R
< o]/\].oi }d;ﬁg]o].o;] @zﬂ-ﬂ-\:% _:;'c_ 51 @34_ ;5?4_/_\_1'-7]
Tl W Are BAgHCE fo3t } 15 vehiiA] o
ek &+t Semeraro 572 AX QA ZUA LA}
9] gojolZE IJAEZ AA|gH }E} ot Holl 3 Clearfil
SE Bond®| A#Z=E 7R 44| tholol2s ¥ Ed]
AN BAAH R B AYAREE YT skt T3t
Ogata 52 o8 T/ HE A ol digt
self-priming H#A| 2~ (Single Bond)#} A}7}54 =g}
olr] HZA 28 (Mac-Bond 19 H2EAEZ vwgl 4
%, self-priming F&A| AH2 HY FR/d 9 284 %
9] Aol & Uehy edgtort Ap7Heal Eejo|w) A 2tA] 8

712] TholobZE FRIEE A3 FojA] 7}%

15 v A AARal 274 o 92E Herin 5
91t Oliveira S 431 974¢] tholol2e FIIES
Ag ko] tololRE FOER AF|gh Aol thak
self-priming HAHA 253 A7) Zefolw) 24| 29
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o 287} =5 v2E 23, Single Bond #olAE thoo}
BE ¥EQ] YatAr|d W Fxe zfol7} vehtA] &
A4k Clearfil SE Bond oA thololZe ¥QEQ)
AAANV) 45 ATt Asgtia Eyst o
ATl fAter 2E el 398 Koase 522 A7t
B2 Zalo|] HAA ARl AZ YA thololRE ¥
E9} ZnAAle] tololZE ¥RIEZ AR e Aol B
FollM Hl=g ARPEE Bt Eudte] o] Ao 2
e} A vepgen, olf g alole 189 AgdAe
A|ote] FHI X Aol & ARSI aL EF o] Aol A
AHES HEA 2" O RS A dEe g Az
2123

A7HA ZelolvE 14t pH (0.1)¢ HlwE o Hlw
A 52 pH (2.04)E 73 7] e e 7AEE 7
£t (Table 1). AR A tho|ol2E ¥RJAEZ 9452
AA3 AL Clearfil SE Bond9 Zgleo|me k3l AR E
ZE7] 7o AL TEEd TR FAsI Mol &

Al QFol Q& FBozH BHA g ETFol &
R 254 Hof shie] @3d ol Aol
Hag o] EgdstA AFE o+ ok wepA HEE
gobdd] ti& Clearfil SE Bond®] 2382 AR 4=t
Tholol2 s ZIAEE AHE3 37| ThE 37H9] ol |
| 22 2¥EE B FATHE 2 vArEE Ut
Aoz Aztd,
39 Single BondE AMH-3F 173 279 2 -$oll= thol
o= ¥ES dAArd wet FHE AU FAE =
30| A7Hp-2 Zejolnd Blal] 341 14tkel| ofs) ¢
3] A A= ] sl g3lE AR YA zlo] FE8] AT
Ho] ool e JAAT | WE AFE Aol E Kol
A e Aor HztEn, & o] AP Clearfil SE
BondE A& 725, wlAIZE YAt tolo2t IQER
5 AT 470 3T H3 FAGHLE e vA
FE< Bt o83 Ao AR YAty thelolEE
FOE o3 PAE g TEFo| A7HEA] Zetolrd
o aHHoz gag oz st XF 3 A
o|F97] R 3rETt W uAFEE el AeE
Azt w272 Zetoln] JAA 28 o] &3}
o 55 d45S EFeRes #58 F$, AR tololZe
ERIE A}8-2 Fghe o] AT} Aol WX
v AFES A F dE Aol

o] o] Aol WG} oA HA BFA 12,
27 9 479 AFE el BATHLE {93 Ao
£ Yehfiz] ggton BE FoA Adold WAL u4F
Zo| Y3 WM B} BAH o2 A YET (p
{0.05)(Table 4, 5).
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B3E FASER AP Zetoln) A 2HE of
g ez At BFH £EEY A 2o
ag 7hedel At Wt A7HEY Zetolw o] A g
Aol G wATE e Q77 o= B g Hofor
g Aoz A4

o] AT-E T3P AR GAe thololE= FAES v
A i tholol2E ¥QIER FAQE 5F EeA 2
A A2 AR 2, self-priming HZA] 28
2 Qolof2E ZRIES FRo] w2 A vlAl e 9%
< PIAA] AT A7 Zejo|r H A 282 tholo}
EE FUES FHA o3 W vl 2] dE A=

A2 YepgTt
V.2 B

o] A= A7 U} vA YAk thololZE IRIE
2 FA% 57 JFA AR OE 284 HIAA A AR
Al WA D dobd HAqA Y ulAFE 2lo| & A3 Bla
317] Y8t Al
40708 EAG A FA 2GR 47 106 - 205
me] AR tjololR= ¥OE (EX-41)9 53 - 63 im2] 1
AZE golol2t ¥QIE (TF-21F)& o] &3l 20714 5
7 45e 39T F AHEE A3 2T 597l whet
U3 Zo] 48] o2 ERHIFAH 172 EX41 29
EZ A3 959 Single Bond® Z 2502 A3 2, 2
T TF-21F ¥UEE A3 959 Single Bond} 7
2505 AMEE 7, 3T EX41 ¥QEZ A3 ob5d
Clearfil SE Bond$} Clearfil AP-X& A3 &, 472
TF-21F ¥JEZ FA4E sb5 Clearfil SE Bond¢t
Clearfil AP-XE AH-¢H 2.2 E/3Isih
Zt 2 5T% 55Ty FRFAA 50038 &€ 3 &
2% methylene blue %] 1¥ Fot AHs9c}. 7 9
Aotg AR Addtd B3 JAEWA slolr] WA
otd MAA Y MANE Aeg HAslA vAFE A
TE Bkt 7 & 9] £94d& Mann-Whitney <}
Wilcoxon 3. ¢ A3og 43l v 22 23
£ A3l
1. ¥gd3 dotd ¥ BToA 329 mAFEe |
T, 27 D 479 vAFERYG AR s A U
ettt (p € 0.01).
2. WA old ¥ BS54 17, 27 2 4379 1]
AFE e BATHE AT fol& UehlA
&3ktt (p ) 0.01).
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