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ABSTRACT

THE BONDING DURABILITY OF TOTAL ETCHING ADHESIVES ON DENTIN

Mi-Ra Jung, Gi-Woon Choi, Sang-Hyuk Park, Sang-Jin Park*
Department of Conservative Dentistry, Division of Dentistry, Graduate of Kyung Hee University

The purpose of this study was to evaluate the effect of different etching times on microtensile bond
strength (#TBS) to dentin both initial and after thermocycling with 3 different types of total-etching
adhesives.

Fifty four teeth were divided into 18 groups by etching times (5, 15, 25 sec), adhesives types
(Scotchbond Multipurpose (SM), Single Bond (SB), One-Step (0S8)), and number of thermocycling
(0, 2,000 cycles).

Flat dentin surfaces were prepared on mid-coronal dentin of extracted third molars. After exposed
fresh dentin surfaces were polished with 600-grit SiC papers, each specimen was acid-etched with
35% phosphoric acid (5, 15, 25 sec) and bonded with 3 different types of total etching adhesives
respectively. Then, hybrid composite Z-250 was built up. Half of them were not thermocycled (con-
trol group) and the others were subjected to 2,000 thermocycle (experimental group). They were
sectioned occluso-gingivally into 1.0 X 1.0 m¢ composite-dentin beams and tested with universal
testing machine at a crosshead speed of 1.0 m/min.

Within limited data of this study, the results were as follows

1. There was no statistically significant difference in #TBS between the thermocycled and non-ther-

mocycled groups, except for both SM and SB etched for 25 sec.

2. In thermocycled SM and SB groups, bond strength decreased by extended etching time.

In total etching systems, adhesive durability for dentin could be affected by type of solvents in
adhesive and etching time. Especially, extended etching time may cause deteriorate effects on bond
strength when ethanol-based adhesive was used. (J Kor Acad Cons Dent 32(4):365-376, 2007)

Key words: «TBS, Etching time, Type of adhesive, Thermocycling, Total-etching systems,
Ethanol-based adhesive
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Table 1. 3 adhesives used in this study
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Adhesives (codes) Compositions Manufacturer
Primer (water, HEMA (2-Hydroxyethyl
methacrylate), Polyalkenoic acid copolymer)
Adhesive 3M

3-step total Scotchbond
etching systems  MP (SM)

9HEMA, Bis~-GMA (bisphenol A glycidyl
methacrylate), CQ (camphorquinone),

(St. Paul, USA)

EDMAB (ethyl N, N-dimethylaminobenzoic acid),
DHEPT (2,2 -dihydroxyethyl-para-toluidine))

Adhesive (HEMA, Bis-GMA,, Polyalkenoic acid

2-step total Single Bond (SB)
etching ethanol, CQ)

copolymer, water, UDMA (urethane dimethacrylate),

3M
(St. Paul, USA)

systems
One-Step (O8)

Adhesive (Bis-GMA, Biphenyl dimethacrylate, BISCO
HEMA, acetone, CQ)

(Schaumburg, USA)
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Table 2. Experlmental modes of bonding procedure of 3 adheswes

Modes of bandmg

etching, primer, air dry 5s, adheswe hght cure 10s
etching, adhesive (2 coats), air dry 5s, light-cure 10s
etching, adhesive (2 coats), air dry, light-cure 10s

Experimental Groups (18 Groups)

Adhesive (code)

Etching time

Thermal cycling

Scotchbond
Multipurpose (SM)

immedere |
2000 cycles

[ Single Bond (SB) |—+— 15 sec

[One Step (0S) }——{ 25 sec

Figure 1. Classification of experimental groups by the
preparation procedures.
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Figure 2. Specimen preparation for thermocycling.
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Table 2. Microtensile Bond Strengths (MPa, mean = SD) of 18 Experimental groups
~ Scotchbond multipurpose (SM) , Single Bond (SB) e e

Etching time (sec) 5 15 25 15 25 5 15 25

[Sx

Immediate

JTL9 43+109 30575 U610 338£76 3399 M3+76F 31385 3B8TILE
(no thermocycle)

2,000 thermocycles 38493 34099 200£52 M0+105F 30654 205+67 282278 201+86 282+94

SM SB

B Immediate

aimmediate
B2000cycles B2000cycles
5 15 25
Etching timefsec) A Etching time(sec) B

g 30 8 Immediate
Z 9 H2000cycles
10
0

5 15 25
Etching timalsec)

c

Figure 3. The microtensile bond strength before and after thermocycling by different etching time. A. Scotchbond
Multipurpose (SM), B. Single Bond (SB), C. One Step (OS). Arrow indicates significant different (p ¢ 0.05).
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Photo No. = 2343
Date 14 Nov 2008

(A) 15sec/immediate (X 100) - 7 (B 15sc/immediate (x 2000)

Detec Lens PhotoNo.= 2052 Kyung Hee
WO S Date 14 Nov 2008 P

(C) Bsec/2000cycles (X 100) (D) 5sec/2000cycles (x 2000)

(E) 25sec/2000cycles (X 100) _ (F) 25sec/2000cycles (x 2000)

Figure 4. FE-SEM images of fractured surfaces after microtensile bond strength testing of SM.
B.D show mixed failure. F shows adhesive failure at the bottom of hybrid layer and resin tag are bro-

ken or left out of dentinal tubules (DT: dentinal tubule, C: composite resin, HL: hybrid layer, RT:
resin tag)
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Dats Photo No.
WD= 6mm Dats 114 Nov 2006

(A) Bsec/immediate (X 100) (B) Bsec/immediate (x 2000)

(C) 15sec/immediate (x 100)

EHT = 10.00 KV Detector = InLens. Phioto No. = 2380
Mag= 200KX w Date :14 Nov 2006

(E) 25sec/2000cycles (x 100) (F) 25sec/2000cycles (x 2000)

Figure 5. FE-SEM images of fractured surfaces after microtensile bond strength testing of SB.
B.D show mixed failure. F shows adhesive failure at the bottom of hybrid layer and resin tag are bro-
ken or left out of dentinal tubules (HL: hybrid layer, DT: dentinal tubule)
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EHT = {5.00 K Dstector = Inlens Photo No. = 2424
Mag= 200KX WD= §mm Date :14 tiov 2006

(A) 15sec/immediate (x 100) (B) 15sec/immediate (X 2000)

(C) Bsec/2000cycles (x 100)

4 . : # A i . Sl
() 25sec/2000cycles (X 100) (F) 25sec/2000cycles (x 2000)

Figure 6. FE-SEM images of fractured surfaces after microtensile bond strength testing of OS.

F shows adhesive failure at the bottom of hybrid layer and tubules are occluded by fractured resin
tags (DT: dentinal tubule, HL: hybrid layer, C: composite resin)
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