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Table 1. Materials used in this study
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Fig. 1. Custom plastic mold containing cylindrical
hole(2 mm X3 mm).

3. &2 Thermocycling)
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o] &S AlYEtdth

4, HaEdr 2™

AAARY Adetze] 7HIA =S 1ekd ISOT
2 9] A E 7] (Model 4200, Instron Co., Canton,
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Fig. 2. Mounting jig used for bonding flowable
resin.



Diamond suspension, Buehler, USA)E Al--3td
Bum, 3um, 1um O 2 THA| Avlety FHA ] & 7
o] 2 Z24x (IB-3, Eiko 10, Japan)2 F2A17] &
FALR A ) 74 (S-2300, Hitachi Co., Tokyo,
Japan) 2.2 A ZF] FE dEss

7.8 27z
57 2 B4 4932 QAW (ANOVA) 3

o Z & 2t fo8E AHs G thEHladi
(Scheffe’ s multiple range test) 3} th.

1. 74

7t Ago] Y3 AGARAES) HEgH BE

H2LE Table [ o VERRATE

1. F22RH AN fr54 dRe ASE}
E(MPa+SD)+= 0S(8.757+1.579), PLP(3.251
+1.268), SBMP(2.737+0.891), tl&7(1.624
+0.561)¢22 vegon tiz¢3 SBMP,
SBMP$} PLP 719] #9142 g1ith(p»0.05)
(Table I).

2. 9% 10003 & 54 AR AGEIAE

Table II. Mean and standard deviation of shear bond strength(Mpa)(n=10)

Group Pre-thermocycling After-thermocycling
1(Control) 1.624 £ 0.561 1.328 £ 0.312
2(SBMP) 2.737 £ 0.891 2.491 + 1.333

3(08) 8.757 + 1.580 8.125 + 1490

4(PLP) 3.251 + 1.268 1.935 + 0.953

Table III. Results of paired samples test at O cycle
(Scheffe’ s multiple range test)

Control SMBP 0OS PLP
Control * *
SBMP *
0S *
PLP

* . Statistically significant difference

Table V. Results of paired samples test

Table IV, Results of paired samples test at 1000
cycle(Scheffe' s multiple range test)

Control SMBP 0OS PLP
Control *
SBMP *
0S *
PLP

* © Statistically significant difference

Mean SD Std. error mean t df  sig.(2-detailed)
Etch.(0) 29600 29692 09389 3.153 9 012*
Etch. (thermo)
SBMP(0)

24600 . . . 9 154
D (trormo) 49940 15793 1.558 15
08(0) 63200 50343 15920 3.970 9 003°
OS(thermo)
PLP(0) 1.3160 82843 26197 5.023 9 001°
PLP(thermo)

* © Statistically significant difference
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Table VI. Type of failure observed in dentin-composite specimen

type of failure type 1°

type 2" type 3

Etching 8
Etching*
SBMP
SBMP*
08

0s*
PLP
pPLP*

~1 ~1 Ut W =3 00 O

2

o w b OtwNo
A}

: After thermocycling

o8]

o

(MPa+SD)= 0S(8.125+1.489), SBMP(2.491
+1.333), PLP(1.935+0.953), tz7(1.328+
0.311)¢e.2 Jeton 0SE A &
Fod& vehA] ¥t (Table V).

3. BE T4 10003 Ec@ F HALE} A8t
H A2 p0.05), SBMPZolM & frelAdel ¢i%d
THp>0.05) (Table V).

4, B3 sEdHAA H 297 (adhesive

failure) F/de] FHE JEMAT OSTollA] A7t

o] 373 Paro] epteH(Table ).

FEA S 2L T FEDA TSR QG
AEAIZY Zae €21 2 3t B5oA 875
Ae A Feltt, 22 gol9) Aol o
#4 FHoz o del FEH & #8584 ¥
AL A5 Bzl 7128 24 & 50 €9
o] izl 50% mitte g A 4R 52 £3
FE7AE Holn? o] o] XHT}e] A &
HASE o8 & Yoy w2 AHx 9 A o
8 Eaddn Rasdan’, 248 S b
3 rlEE 9 Y7 4o mgEe] 3t ¥
Aol AHEE A BAE o7|E & gl g
< A 2 Fxxe) XHe e $4E R
o2 18 A Z-§-(capillary action)E 34|
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. Adhesive fractured between flowable composite and adhesive layer
: Mixed fractured on both adhesive and cohesive
. Cohesive fractured within dentin or the composite
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Fig. 3. SEM(x 1,500) pictures of flowable resin-
dentin interface(OS).
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Fig. 4. SEM (X 1,500) pictures of flowable resin-
dentin interface(SBMP).

Rl L
15.0kY x1.5k 20um

Fig. 5. SEM (X 1,500) pictures of flowable resin-
dentin interface(PLP).

Fig. 6. Bonding failure mode (a: control, b: SBMP, ¢: OS, d: PLP) at flow resin-dentin inter-
face observation with optical microscope (X 20), most failures were adhesive type, OS showed more
mixed and a few cohesive type.
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ABSTRACT

A COMPARATIVE STUDY OF SHEAR BOND STRENGTH OF
FLOWABLE RESIN ASSOCIATED WITH DENTIN ADHESIVE
SYSTEMS WITH THERMOCYCLING EFFECT

Ki-Young Nam, D.D.S., M.S.D.

Department of Dentistry, Dongsan Medical Center, College of Medicine, Keimyung University

Statement of problem: Limited research on flowable resin has been undertaken on its
application directly on dentin associated with the adhesive systems.

Purpose: This study was to evaluate the shear bond strength and fracture aspect of flow-
able resin on human dentin with various types of dentin bonding adhesives with thermo-
cycling effect.

Materials and methods: Filtek-Flow(3M ESPE, USA) was used as flowable resin and
Eighty human molars were randomly divided into 4 groups : three dentin bonding adhe-
sives (Scotchbond-Multipurpose: 3-step conventional system, One-Step: One-bottle sys-
tem, Prompt L-Pop: All-in-one, self-etching primer) and 32% etching treatment without
bonding adhesive as a control group. For evaluating their durability of bonding, each group
was subdivided : storaging in the water at 37C(24 hours) and thermocycling (0C-55C, 30
seconds intervals, 1000 cycle). Shear bond strength tests were performed and resin-dentin
interface and fracture mode were observed. Results were analysed by one-way ANOVA and
Scheffe’ s multiple range test.

Results and Conclusion:

1. At O cycle, the mean shear bond strength of One-Step exhibited the highest value of
all groups(p<0.05), and there were no significant differences between Prompt L-Pop and
Scotchbond-Multipurpose, Scotchbond-Multipurpose and control(p>0.05). After 1000
thermocycling, One-Step exhibited higher value than other groups(p<0.05), and
there were no significant differences among other groups(p>0.05).

2. The shear bond strength of each group was significantly decreased after thermocycling
except Scotchbond-Multipurpose(p>0.05).

3. The most common failure mode was adhesive type and mixed type, next in order.

Key words: Flowable resin, Shear bond strength, Dentin adhesive systems
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