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=Abstract=
Effects of Pretreatment Method on the Bonding Strength of
4-META/MMA-TBB Resin to Bovine Dentin

Kyo-Han Kim*, Young Bin Kim* - Jin-Hoon Park* and Inn-Kyu Kang*™*

The present study investigated the effectiveness of pretreatment on dentin bonding. The adhesive res-
in was 5% 4-methacryloyloxyethyl trimellitate anhydride (4-META) in methyl methacrylate(MMA)_
combined with poly-MMA powder. Polymerization of this resin was initiated by tri-n-butyl borane
(TBB).

Ground bovine dentin samples were etched with either an aqueous solution of 10% citric(10-0 sol-
ution) (Group 1) or aqueous solution of 10% citric acid and 3% ferric chloride (10-3 solution)
(Group [I). After etching, the primer (an aqueous solution of 35% hydroxyethyl methacrylate (HEM-
A} and 5% glutaraldehyde was applied on the differently etched surfaces (Group I, Group V).

The 10-0 treatment showed the lowest tensile bond strength, followed by the 10-3 treatment, primer
application after the 10-0 treatment and primer application after the 10-3 treatment.

The relationship among the surface morphology after pretreatment, fractured surface morphology
and tensile bond strength was examined. It revealed that the surface morphology change by different
pretreatment influenced the bond strength and the resulting fractured surface morphology.

The correlation of tensile bond strength with the fracture morphology was explained.

Key words : Dentin bonding agent, 4-META, Tensile bond strength, Conditioner, Primer, 10-0 solution, 10-3
solution
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4-META (4-methacryloxyethyl trimellitic anhydride)

Synthesis of 4-META

231, 2ome| gty
Fig. 1. Synthesis of monomer.
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Fig. 2. Schematic diagram of experimental procedure.
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Fig. 3. Scanning electron micrograph of differently pretreated
dentin surface.
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Table 1. Tensile bond strength of 4-META/MMA-TBB resin to
differently pretreated dentin

Group Mean + SD(MPa) Range
1 6.53 +2.22 3.90-10.73
I 13.0 +3.28 8.57-19.59
I} 18.77 +£5.47 10.12—-25.85
I\ 19.05 *+ 6.39 10.48 —31.22
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2. MEZ Aol elnnszzel Ry
Table 2. Significance of tensile bond strength between ex-
perimental groups
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Fig. 4. The effect of pretreatment on the tensile bond stren-
gth of 4-META/MMA-TBB resin to bovine dentin.
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Fig. 5. Scanning electron micrograph of fractured surface of
dentin side after tensile bonding test.

£ 6.53£2.22 MPa, 10-3 $4 227t A& 4] [ 1ol A
= 13.0 £ 3.28 MPa, 10-0 4= 2] £ primerE T X3} A
el A& 18.77 + 5.47 MPa, 28]3 10-3 & ] ¥
primerg =X¥ A Vitoll A& 19.05 + 6.39 MPao] 2o}
A N I3, I3, 139 $22 H#3wr) 54 el
vt} (Table 1, Fig. 4). & 10-0 84 x2j3 [F& RE T
o vla] e AAPEE Bl (P<0.05), primer 32|
A M3 Vel A<= primer Xels}=] e I35 17
of vlsl oA e ¥ HAYEE EGT(P<0.05).
Ie I¥2c oA e 52 AAAEE Yehygle
] (P<0.05), TZ= N Alololi= VFo 27} E4)
vrebt ot {2432 ¢lsdtH(P>0.05) (Table 2).
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ARl s "ol #HAl tage] o] v EHS
A, oA £3939 Az Hztaze ¢35
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= A7 ARl Ao A 5iwql Alwn) o] kAt
Hojoh A27rE7} 5-10 MPaS el A3 Hol A=
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Fig. 6. Scanning electron micrograph of fractured surface of
acrylic rod side after tensile bonding test.
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Fig. 7. Schematic representation of
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relationship between the fracture mode
and the tensile bond strength.
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spAlEl g ob L Ide 572 B3], Suzuki 5492 49
Abo} Al & 40% QlAbo 2 xa] s}l 30% HEMA 8o &
60F7F A &A17) F I 2 A=A A, AEE AH AF
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