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Table 1. Materials used in this study

Materials Components
(Manufacturer) Primer Adhesive rtesin
All-Bond 2 2% NTG-GMA  Bis-GMA
(Bisco, USA) 16% BPDM UDMA
. AB acetone HEMA
MDP
Clearfil SE Bond MDP
HEMA

(Kuraray, Japan) HEMA

dimethacrylates
: SE water

filler

Fig. 1. Mold for specimen of
micro-tensile strength

B o] Z 20mm, o] 1.5mmol 3
A Zs % thEFig. 2). AlH L F 7kA] H 32
£ o] &3l 2}7t A AsH thTable 1).

H HH

]

D) n ARG E S8 AlEe AF

(D All-Bond 2(AB) : primer A9t BE E & 4]0] A
mold& AW = A& F 602 = FAH
b ok §EEIE BolE F 60 0|4
a0z ol o7l SRAES stk 13}
& e0E T80 Bol=e) TR F T3
3 OHP Z &< Y1 600mW/erz ] 5o
2 o] Z+zE 6024 (Optilux 501, Demetron/
Kerr, USA) 3ZA}3L cHFig. 3).

@ Clearfil SE Bond(SE) : primer2 mold®} B}=t
£ 3¢ % AllBond 29 2& HWOZ )
7 T EE sta Bt AlHe A
sksich
3 o F /9 A4S @Al slabe At

©2 221, fine diamond bur® R A A el

2 Bl AR 2] Ad Al

£33 th(Fig. 4-5). 532 Yo T o] A &

WAool 10mE YA EEE ¥, digial

caliper(CD-15CP, Mitutoyo Co., Japan)= 0.01mm

o2 S8tk 4 AEEich 4008 H =] B

2o A&t REES FASE Uyol o

29 A A 222 ERG0] B o

ZT427h, UN4Y, 304, & 7% 10~12709]

o] AHEH AT

Fig. 2. Metal mold for specimen  Fig. 3. Light-curing of adhesive
of elastic modulus resin
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Fig. 4. Section of adhesive
resin slab
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3) 2Ty AlE 23
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A Q137 =] £ -2 7 Al Micro Tensile
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Mitutoyo Co., Japan) £ 0.01mn ©H & &3 sla]
g Artstarh

EAF] FHL WA AlHY Yol Strain

Fig. 7. Micro Tensile Tester
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Fig. 5. Adhesive resin
specimen for
micro-tensile strength

Fig. 8. Specimen glued to jig

Fig. 6. Adhesive resin specimen
for elastic modulus

Gauge(Kyowa, Japan)E- cyanoacrylate 2. 2] 231 &
OIAEE whs A& 7|(model 4201, Instron Co.,
Massachusetts, USA)2] gripol] A]H-S R zhslod
0.5myminute®] QA2 & 7}PbAA sl31 HE B
e 7128gon, BAE gAAS Ao
€8 % 7 H Y- E ZHoz A
A THEFig. 9-11). o] A oA 7P 7}l 8 HE
137] e HATE SHeT R 3
%7)E MPaZ ®A|3T).

O

4 4gee AE 2%

37T SRl dEste] HEseH, 74

2} 149 3Ll Aol t2ZH e
o MAAYAES BHASE 2FdAn

Fig. 9. Strain gauge glued
to specimen
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Fig. 10. Testing machine
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Table 2. Micro-tensile strength(MTS) as water
storage time

Water storage Adhesive system

time AB SE

24 hours 68.77 £ 14.58 85.61 £ 10.93

1 month 5695 + 5.31 58.84 = 6.44

+

3 months 50.62 + 8.30 51.06 + 829

Table 3. Young's modulus(E) as water storage
time

Water storage Adhesive system

time AB SE

24 hours 613.50 + 220.61 | 1467.31 + 45537

1 month 474,89 + 135.33 | 1270.98 + 614.46

3 months 407.57 + 72.67 | 105029 + 292.51

H

Fig. 11. Strain mster

2= Table 29} 3¢ ®A|8MH

ABS} SE B5 5 B¥ 77| 17143 370
949 A% 2T vty mAJIAE =}
FATH R Fod YA FAasHIATHP<0.05).
a2y UREE 370E AloldA e BAEA LR
T4 e Aol & UERA FSTHP>0.05).

JAB
8 SE

24 hours 1 month 3 months
Water storage time

Fig. 12. Micro-tensile strength(MTS) as water
storage time

1600

1400
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OAB

E (MPa) 800 g
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[/}

24 hours 1 month 3 months
Water storage time

Fig. 13. Young’'s modulus(E) as water storage
time
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ABSTRACT

The Influence of Water Storage on Mechanical Properties of Adhesive Resin
Won-Chan Kim, Kwang-won Lee, Jeong Lee, Mi-Kyoung Yu, Jeong-Hee Kim’
Department of Conservative Dentistry, School of Dentistry, Chonbuk National University

Objective
To evaluate the influence of water storage on the mechanical properties of dental adhesives over 1 and 3 months.

Materials and Methods

Adhesive resin sheets were prepared by pouring either All-bond 2(AB), Clearfil SE Bond(SE) into a mold measuring
15 x 15 x 0.9 mm. After solvent in primer evaporation, the adhesives were light-cured and removed from the mold and
divided in two pieces, trimmed to hourglass shape that were used to determine the micro-tensile strength(MTS). Another
hourglass shaped metal mold measuring 2.0 x 1.5 mm in cross-section area was made to determine the Young's
modulus(E). Adhesive specimens for Young’s modulus(E) were prepared in the same method. Specimens were stored at
37C in distilled water and tested after 1 and 3 months. The data were analyzed by one-way ANOVA and Tukey’s test.

Results

Water storage significanily decreased the micro-tensile strength(MTS) of AB and SE specimens after 1 and 3
months(P<0.05). The Young’s modulus(E) were also decreased after water storage for 1 and 3 months, but statistically not
significant in each group of AB and SE group respectively.

Conclusions
Long-term exposure of adhesive resin to water can cause reduction of mechanical properties. It may compromise
resin/dentin bonds and affect longevity of restorations.

Key words : water storage, adhesive resin, micro-tensile strength, Young’s modulus, mechanical properties
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