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ABSTRACT

Influence of agitation or non—agitation on bond
strength of AdperTM Easy Bond to pre—etched dentin

Hae-Jung Kim, D.D.S, M.S.D.
Advisor : Young-Gon Cho, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study was to evaluate the influence of

agitation or noagitation of Adper'™ Easy Bond on the microshear
bond strength (USBS) to pre-etched dentin.

Thirty five extracted human molar teeth were exposed the
occlusal dentinal surfaces and ground with 600 silicon carbide
papers. The samples were divided into five groups according to
agitation (A) or non-agitation (NA) of Adper™ Easy Bond (3M
ESPE Dental Products, Seefeld, Germany)on pre-etched moist
(MD) or dry dentin (DD). Control group : Adper™ Easy Bond was
applied on dentin surfaces according to manufacturers instruction.
Group 1l :MD + A, Group2:MD + NA, Group3:DD + A, Group4:
DD + NA. Filtek Z 350 (3M ESPE Dental Products) were adapted
to dentin surfaces of each group using Tygon tubes (Saint-Gobain
Performance Plastics Co., U.S.A.).

The samples were subjected to uSBS testing 24 hours after
bonding. Statistical analysis was carried out by a one-way ANOVA
and Tukey post hoc test (p=0.05). In addition, scanning microscopic

evaluation was made on fractured specimens after nSBS testing
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and the resin-dentin interfaces.

The results of this study were as follows:
1. The USBS of control group and group 1 was significantly higher
than that of group 2, group 3, and group 4 ( p € 0.05).

2. Group 1 and group 2 showed close adaptation, funnel-shaped
short resin tags and networks of long resin tags at the interface
of composite and dentin.

3. Group 3 and group 4 showed gaps and funnel-shaped short resin
tags at the interface of composite and dentin

4. Control group, group 1 and group 2 showed mixed failures (60-70%),
group 3 was showed adhesive (45%) and mixed failures (45%),
group 4 showed adhesive failure (60%).

It was concluded that agitation of Adper™ FEasy Bond on pre-
etched moist dentin improved the bond strength and adaptation of
resin, but agitation or non-agitation on pre-etched dry dentin was

not affected .



[. A
Al2~d (gelf-etching adhesive system)= XA #}7}

W g ool oA dw Y Xg X% W
= X & = T e QD = _ <
OE = H.Ml K > juns L7l OT X ‘UAI e MW W HT W ?n_ o
P 2 omzxhc>g “ael@g
T 5 PRI G ae: pEETEl
N 3R T spasX 2 TR ST EE
S e TE L b3 T
oo . oo AW e I S ~ o X Mo .
—_ U_Z = ~ = A‘wl %ﬁ dﬂ_ ﬂ_m T umm ~ ﬂpro O# ~ " N
— , — [ox oo~
oo T N M I F F g o ERS L
= v mp e R RTE & Bk rZ IS B S .
TR o = L™ rol e — B~ ok e ™
%Ta,1‘ﬁbfw_m qom e 2 e W
B ° w3 ~ Xox s Mg o oy ME r e
Poa o T N EE o B T o WK R
N - - R R i
N AU A~ - S e <~ N X B o _
A ook oYX H Y o n ..al.w L E o X
e LTI = S/ =
R e R
EVr T jadanhlee Ryt xe EF
o— _ —
I~ VT S RO < T N g
8oy N R — B i = N o= o
BT e X Lk em EX D @ T
c NN S o o :i m O ﬂ/l X - X oo R
= T 8 Xe X o o T g oM T C-
< o h ™ = B o - oy X Ny s — =
S = Ui w o N R g o w5 e =~ RS %Tu
S I CT A 7o o Sy o X - N T B
T U o o) g - U=
I A S g N
BT g5 T s w2 Ty EEN Ew
R R R N i S S N T
Eg 3 XTI e _5x5 0
O FN o T o=y o N A GRS R
oy = T P A - S vy
~ = =
i~ ) h < R e g = = o <] = T3
N — < SO ) LA — <
TP 0w e  TE oL TXN g
< WL % 9 Al T oo R
T T W s < BN W T Y X KT = |

Sk

[+]

2
H

7} 27-86%

5% 2h-EellA

A

3 A7} 4 A
Hede 35% qlake® 15

o N
735 A7)

el

4
7z

2
=

A
—6) o

3k
o

R

Z_'

1<

T

q

1=

Al vhep | R

o A7 4 A

l/\]{:

<]
pas
2

&=

4
A

T

=21) o
[}

Folt}d. 22y} Van Meerbeek

©

6.7.16.20.21) Erison

4 Qe



Clerfil SE BondZ& A%

5
T

24 (wet-bonding technique)

Fol 7k gleka w wals

3k 792} Clerfil SE Bond%H&-

H] a4 EA 8 ]

A

e

= A

)

1=

A 21

S A7k A A

|2~¥lS 20

)
=

ar

jlx

P

of A8 A% Az el oo} 4

)

=

|

2

o

A} 74 229

s‘_]__

b3 ek, @A o)

S

I i

=

5 X‘jz

)

bt

JopAd o of

(o]

B

o] A
= /\]-

]

HOL/_\_'
oﬂ :[7_

L
L
1

h=l

]_

S

Adper™ Easy Bond

7] Aol Ao Aol
1] 913t

R L

©



Aloup E-o] gl AR A - sttt digA] 3570 AgA|olE
Abgstelct, AdAas ol v A 24 A=A 248 Adper’ Easy Bond
(3M ESPE Dental Products, Seefeld, Germany)$t 2824 Filtek™ 7
350 (3M ESPE Dental Products, St. Paul, MN, U.S.A.) ¥ 32% <4t
(UNI-ETCH: Bisco. Inc., Schumburg IL, U.S.A.)& 28333t} (Table 1).

HAA 2" Bate|zle] Fghe $]d9l F2A7] Spectrum 800 (Dentsply

Caulk., Milford, DE, U.S.A)S A3l =3 A 500 mW/cm?e] 3 7}
=g ogalsint.

Table 1. Materials and manufacturers.

Materials Manufacturers
Self-etching ™ 3M ESPE AG Dental Products,
adhesive system Adper ™ Easy Bond Seefeld, Germany

. . . ™ 3M ESPE Dental Products,
Resin composite Filtek™™ 7 350 St. Paul. MN. U.S.A.

32% phosphoric acid ~ UNI-ETCH Bisco. Inc., Schumbure, 1L,

AR A s} oA 3570% Alesle] scaler® o]&ale] Aoliwe] Hag)
QA3 o2 L AN, A4wE skl WA 20 mm, o] 45
mme] FHa gol AL F, 2 AEAe] wPE st FaAsA AHske] A

29 F 300 AR AR S4) S, 5 Aeldst B

n:
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7t olMINEE 2etdre| S0t okt phE

1) Zpe] gobd 3 =%

Isomet Low Speed Saw (Buehler Ltd., Lake Bluff, 1L, USA)E
o]-gsto] ZHAMarel wiE® 30709 WA w3bd Fell e WEAteE A A8t
nho] Abobal g Awkdl vy, oA A#S 1.2 mm FAR dedste] ey A
HE A=Fsledv). 600 grit silicone carbide (SiC) papers (Buehler R&B
Inc.. DaedJeon, Korea)ell &5 A4 F 7} A wghd & Aol e o

u}@}am.

2) Aold vl Xelwel wE o H5t
30709 AL 29z AlHsle] table 29} 7o) A EEF & Aol T Y
Fo 9 Az Aot 2 A A=A s AHLuEA (ggitation =E non-

agitation)ell w2} 571¢] FLor FRefslar, 2 I 6709 AuE wiAlsigl.

Table 2. Group classification by moist or dry dentin surfaces after etching
and agitation or nonagitation during application of self-etching
adhesive systems.

Groups Dentin surface Applicatjon method No. of No. of
after etching of adhesive systems samples measurements
Control no etching non-agitation 6 30
1 moist agitation 6 30
2 moist non-agitation 6 30
3 dry agitation 6 30
4 dry non-agitation 6 30

2 Alz3)Ake] drael ulel Adper'™ Easy BondZ /‘10}7“ Fdel A&

gk Frolv}, Arolrl EWE air AIRIAE Zxdt 5)-
Easy BondE 13-¢ applicatorel 23 Alo}=l 90 20%_& 85 }‘33\4. 3
5 Z7F air ARIAZ Bo] ¢H HX|EE 8} Spectrum 800 A}



ﬂ agitation) 20%7t
#E Aejslsigiont, Ag 17 Aele Aebd ®Edel] Adper'™ Easy
BondE A4 A #A24] &3 (non-agitation) 20%7r “1tl 2 vkx]s}4ic).

Alg 37 Aol S 32% ke ®E 10
HAZ A HSkAL air ARIAIZ Aeld FHel Sle 8-S 98] Axstodrt. 1
T Ax¥ AolA E_‘%i‘ﬂ] Adper™ Easy Bond® ¥A 2w 20%2F 24349
t} 3wt FAsA Aol 2HE ARkl ot AY 3
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7y o] ApolAl e A48k Adper™ Easy Bonde ¢F 5%7F air A2

2 o] o HAEE sla FA R 1027 3k

3) Aeld Aobd el Hauxle] F&

Zy 7] Aol 3pdel] 1A 0.7 mm, =°] 2 mm®] Tygon tube (Saint-Gobain
Performance Plastic Co., U.S.A)E 92A7]3, Az A39] Filtek™ 7 350
(3M ESPE Dental Products, St. Paul, MN, U.S.A)<& Tygon tube¥
obell A7 F F2Abr|Z 2027 F3ekslrt. ol2E WA oR sto] 17)e] Ao}
A A"l 5709 EgExle gAsle] 2 ok F 30709 H e dAskelct
(Table 2). 7} w¢] AlHL- viAA= AP EE A3 AA7A] Ao F57

) B L
Frell 24417k sk BAaksivt

OXL

4) VAR AR S ek B

A
et AT AP S S ARE ATHAD BAE AL o

f3lo] 23l v} wksA|8 7] (EZ test: Shimadzu Co., Kyoto, Japan)$]
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jigell ABARE wAsleir). 0.3 mm FA49 wAL Hx} (Tomy International
Inc.. Tokyo. Japan)E Al§AA1e] A g7-2leh ab B3kel|zlel] s}
AAAZ v, HAPE B3kEzle] AARE Adoll Hel WAE EE. slo] H§ex]
o] 4= w7lx] ¥ 0.5 mm] crosshead speed® HAetsl52 7}sleirt.

Zy 7o) sdEl oFAR2- Aul&2] FE-SEM (S-4800: Hitachi High Techno-
logies Co., Tokyo, Japan)3slelx] Hasle] 24 (adhesive), 634 (cohesive)
2 34 (mixed) FHE F-F3lo] 7| 531900}

5) EAEA
7+ o] wiAHet A3t A package SPSS (ver. 14.0)¢l4] one-way
ANOVAZE o]&sle] vl BAslglen A5744L Tukey post-hoc #HAE
o] &sle] p=0.05 FFTellA EAsksdc}
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HE o] ZF¥ AbgelA 600 grit SiC paper®Z Avksteivt. zF 5 174
d3}lal table 29} Ugk vl o g 7} 9] Alopdl - Aulslar, A

T =

HA2AA 7} A48 Aol mde] F 2 mm F49 Filtek™ 7 3508 &%3lw
B2 2 20%7F 288 & o34 2 mm 549 Filtek™ 7 3508 23}
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A7) AR Bl Akl 3l ]38 [somet Low Speed Saws ©]83}¢]
Adubstedrd, Acrylate 2] (ALTECO Korea Inc., Pyungtaek-City,
Korea)?} #HAEES o] 83lo] AlHE HAR F, [somet Low Speed Saws
o]-gslo] Al = YAaurke R oF amm FAR Awksle] 17]2] FellA 4709
AHAE oy}, 7 A 1L 600 grit SiC paperZ dvlgt & 23914
7] (JAC-Ultrasonic 1505, Kodo Technical Research Co., LTD,
Whasung, Korea)elx 30%7F A&t 2 A|9S 6N HCLo 5471 &3
atal =2 A ohF 2.5% Aetdaal EE Sl 1587 2 whakgic)

Z} A2 stubell F&sle] 12 KV A} shelld 18 5¢F WS 700 A A=

Eslsict. FE-SEM (S-4800: Hitachi High Technologies Co., Tokyo,
Japan)s o]8ate] 2} o] Aopdt EelAl Al AgkekdE seR 93
ahodet.



L. vlAAE AdgEst SASH v
oAb E] & Ao} wHe) 48 U Az AEHe}l Adper™ Easy Bondd] #

a
kX (agitation ¥+ non-agitation)el] W& 7zt 72 wAlAw A7t e Ho

ZF 7= 7ke] A7 EE one-way ANOVA<2} Tukey post-hoc B & o]-8-3}
o] vk A3 z7te] A A )te (34.53 £ 10.10 MPa)<t A3 1+

=] ek}t ( Table 3). wixTs} Algl 179 wAA Ad7tes Ad 23,
Ael 37 H A 479 nAAsr Agten) EA o2 =A et (p (

0.05, Table 3).
AF 99, AE 37 2 AE 479 vAAY HIFE Zloe EAIMA R

2]} z}o] 2 vlell®] e9kt} (Table 3).

Table 3. Microshear bond strength (MPa) to dentin and failure mode.

Failure mode No. of
adhesive mixed cohesive measurements

Group uSBS(mean = SD)

Control 34.53 £ 10.10a 2(10%)  14(70%)  4(20%) 20
1 31.42 £ 6.95a 105%) 12(60%) 7(35%) 20
2 22.00 £+ 4.65b 4(20%) 12(60%)  4(20%) 20
3 20.48 = 7.78b 9(45%) 9(45%)  2(10%) 20
4 21.11 =+ 6.44b 12(60%) 8(40%) 0( 0%) 20

Superscripts of the same letter indicate values of no statistically significant
difference by one-way ANOVA and Tukey HSD statistics.
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Fig. 1. SEM photograph. A: showing the close adaptation and a few short
rod-shaped resin tags in control group. B: showing the close adaptation
and short funnel-shaped and networks of long resin tags in group 1. C:
showing the close adaptation and short and long funnel-shaped resin tags
in group 2. D: showing the numerous short funnel-shaped resin tags and
300 um of gap at the interface of resin-dentin in group 3. E: showing a
few short funnel-shaped resin tags and 150-200um of gap at the interface
of resin-dentin in group 4.



Fig. 2. SEM fractography. A: showing a representative mixed failure in
control group. B: showing a representative mixed failure in group
1. C: showing a representative mixed failure in group 2. D:
showing a representative adhesive failure in group 3. E: showing a
representative adhesive failure in group 4.
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