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Effect of delayed time, surface treatment, and repair material on shear

bond strength of repaired bis-acryl composite resin

Ji-su Park, Jae-In Lee*

Department of Prosthodontics, College of Dentistry, Wonkwang University, Iksan, Republic of Korea

Purpose: The aim of this study was to evaluate the effect of delayed time, surface treatment, and repair materials on repair of bis-
acryl composite resin through comparison of shear bond strength and to evaluate the utility of bis-acryl composite resin repair
using polymethyl methacrylate resin. Materials and Methods: A total of 90 bis-acryl composite resin specimens were fabricated
and classified into 9 test groups, each of 10 pieces according to delayed time, surface treatment and repair material. The shear
bond strength of each specimen was measured using a universal testing machine immediately after fabrication and analyzed using
a statistical analysis program (IBM SPSS statistics 20). After the shear bond strength measurement, the fracture surface of the
specimen was observed. Results: The highest shear bond strength (17.54 + 3.14 MPa) was observed in the experimental group
bonded immediately with a light-curing flowable composite resin using a bonding agent. Conclusion: When repairing bis-acryl
composite resin, it is necessary to consider whether to remake according to the delayed time. For effective repair, it is desirable to
consider appropriate materials and surface treatment methods according to the site or purpose of use. (J Dent Rehabil Appl Sci

2018;34(2):89-96)
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Fig. 1. Fabricated specimen.

3l THs Al 712020, Zwick-
tZ% B (compression mode)
ol wisko 2 Agh Alujj7}

0™, cross head speed= 1
mm/min {THFig 2). A 244 == HEHe| apo]

Fig. 2. Shear bond strength test.

failure), £ I (mixed failure) 2 Uik Har 3bd
2 AWe] 34, §3 L R yie| 24, =3 1t
S5} HA B0l BAE P Mol B2

7} 258 ARSY AY AYYE ASS FARA

I 2 I(IBM SPSS statistics 20, IBM, Armonk, New

York, USA)E 0183k} 24ja1gich. 2 A9l 29 Ag
dofe wi7tx| ] F|d B = MPa B2 A=A YD L ghol FAH frol/de Leuix] A4 (one-
way ANOVA)@ S5 £8P, AFEARS Tukey
3. mpE THHO| 2HE HSD test & &3l AIRYEHATHP = 0.05). ATk 24T =
23} 7} 9 QA 7h0] AR Spearmang] &9
AY AWAE 54 5, 90 UUS DU BAS Fe) 2Ajsiginh
OFAS M &k -‘—L]-’g(adheslve failure), 2% 1} (cohesive
Table 1. Classification of experiment group
Group Subgroup N Composition
Al 10 Bis-acryl resin + PMMA resin (15 days delayed)
A A2 10 Bis-acryl resin + Bonding agent + PMMA resin (15 days delayed)
A3 10 Bis-acryl resin + Silane + PMMA resin (15 days delayed)
B1 10 Bis-acryl resin + PMMA resin
B B2 10 Bis-acryl resin + Bonding agent + PMMA resin
B3 10 Bis-acryl resin + Silane + PMMA resin
C1 10 Bis-acryl resin + Flowable resin
C Cc2 10 Bis-acryl resin + Bonding agent + Flowable resin
C3 10 Bis-acryl resin + Silane + Flowable resin
) Dent Rehabil Appl Sci 2018;34(2):89-96 91
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Table 2. One-way ANOVA and post hoc Tukey HSD test
result of all experimental groups (MPa)

Group Subgroup Mean * SD
Al 545 + 2.25°
A A2 9.46 £ 5.56"
A3 7.67 £ 2.60"
B1 6.39 + 1.407
B B2 12.29 + 1.90%
B3 12.03 £ 2.16%
C1 9.50 + 1.45"
C C2 17.54 + 3.14°
C3 15.20 + 4.16*

The same superscripted letters indicate the values that are not signifi-
cantly different (P> 0.05)

-
L A A

QIL(P > 0.05), ATHE& 23t F(A3, B3)olM= B39
A A= Zrol flshA A YebRGthP < 0.05).

2) & X0 whE At
TR} B Aol Xl 3

A8l ZF Group™ 2 Subgroup 7+e] At A4

v 5}Att Group A, B, C BL5FO|A] o} AT

X] k& 2 (Subgroup 1] uls) HRASH e Ae)
T(Subgroup 2, 3)8] At AA L& gho] §-2)/d
=oITH(P < 0.05).

L.
mﬂ
o
N
N
R
=]

F

]

mlo
1.0 lal

QL

LIH‘ rol,

3) E|A s e A A7
st Aeh A Eol v
&3l Group B2} Group CJ
WSk oFREA L X 2|5HA]
g Aol R s &
UA] Z3E3L(P > 0.05), FHEA|
Z PMMA 7 AHE S Wi
g e AMESE A9 A

3 QA =(THP < 0.05).

b
R
e H

B
rr

:lO Si«o r_)&
© o
oL oy A
s0 do o

rr o
i1ked
e

rX; i
N oofd
o op
ol
ofl

ﬂllﬂl

]

2. mpE EHo| £ (Fig. 3)

PRS0 5 GRS T8 Hot 2T (Table 3).
P (Fig. 3A)2 Al wol|A 7P ol BEEIL, &
A (Fig 3B) A2 wHollA 717 o] =gt &
24 (Fig. 3C)2 A2, C2 wHollA] 7P Zo| =gl
U HE ARRE gt 7 5 B 7 ARe
EFLER] QEQYTH(P > 0.05, Table 4).

=

o
T EE

EQE i)
o

Fig. 3. Failure mode of specimens. (A) Adhesive failure, (B) Cohesive failure, (C) Mixed failure.
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Table 3. Failure mode of all specimens

Al A2 A3 B1 B2 B3 C1 Cc2 C3
Adhesive failure 10 2 6 8 5 7 7 3 8
Cohesive failure 0 3 2 0 2 2 1 2 1
Mixed failure 0 5 2 2 3 1 2 5 1
Table 4. Spearman’s rank correlation analysis results between shear bond strengths and failure modes
Ad Co Mi
Shear bond strengths : _;LE(Q) ;ég ii;
o: Spearman correlation coefficient; p: Significance value; Ad: Adhesive failure; Co: Cohesive failure; Mi: Mixed failure.
E ok FE A e 83 Aol ot AR A&
SHA] & AT B w2 A 2 e ge de o
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