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Qo vereladd ol E (MMA)/Zalv o elad#o] E(PMMA) Al #l A& 1-cyclohexyl-
5-ethyl barbituric acid (CEB), cupric acetyl acetonate (CAA) 2] 4F5F9 43 43U
F (QAC)2] ZFAIA system & o] &3ld QACS] FZof ulE A3A| T} oldolle] Ha 7
59 gl #aled HEsIAth MMAY F8417he QAC alkyl carbone] 57 &o1EF5
Folroy, FARme gashe 43S Jeplddeh £33 MMA 39| CAAS] s=7} F718s
£ oo SEAITS goppon) olF dRle] Aot tigh oY AL R FAEITh Aot
A AAeAle R A J3e wlHed, 10% 4 3% G837 E o &3t Ao}
Ae dXelg Ao 7 w2 AAAEE Jepdd.

ABSTRACT: Bond strength of MMA/PMMA resins on dentin was examined using initiator
system consisting of 1-cyclohexyl-5-ethylbarbituric acid (CEB), copper acetyl acetonate
(CAA), and four quaternary ammonium chlorides (QAC). Effects of the structure of QAC on
curing time and dentin bonding strength were mainly investigated. With the decrease in car-
bon number of QAC, curing time of MMA was shortened while bond strength was decreased.
With the increase of CAA concentration in MMA, curing time of the monomer was shortened
while bond strength of the resin to dentin was decreased. The effect of dentin conditioner on
bond strength was significant. The highest bond strength was observed when treating the
dentin with 10% of phosphoric acid and 3% of cupric chloride.

Keywords: MMA/PMMA, QAC, bond strength, dentin conditioner.
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Figure 1. Chemical structure of quaternary ammoni-
um chloride (QAC) derivatives used in this study.
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Figure 2. Chemical structure of 1-cyclohexyl-5-ethyl
barbituric acid (CEB) and cupric acetyl acetonate
(CAA).
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Figure 3. Effects of quaternary ammonium chlorides
on the curing time of MMA/PMMA resin as a func-
tion of CAA concentration (CEB : 2%).
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MMA/PMMAA 479] gola gt slojd 43 dsigtngel 9%

Table 1. Effects of QACs, CAA Concentration and Conditioners on the Tensile Bond Strength of MMA/

PMMA Resin System

tensile bond strength (MPa)*

CAA conc. (zmol/g) conditioner clscr CL4CT C8C7 Cl2C12
0.05 10P-3Cu 6.78(+2.12)  650(+220) 5.28(£2.20) 5.60(+1.73)
10P-3Fe 6.10(+3.08) 491(+1.93) 424(+0.73) 5.04(+1.24)
10P 2.33(20.47) 2.18(+0.42) 1.68(=0.41) 2.12(£0.46)
0.1 10P-3Cu 5.78( +0.66) 367(£1.19) 3.70( £ 1.81) 2.95(+0.87)
10P-3Fe 3.55(%1.74) 3.09(£1.24) 2.52(+1.05) 2.03(£0.64)
10P 2.26(+0.44) 1.93(£0.06) 2.26(+0.56) 2.11(£0.33)
10 10P-3Cu 3.76(+£1.57) 3.06(+2.25) 3.43(==2.40) 3.29(£2.05)
10P-3Fe 3.36(+2.45) 2‘88(ir.1 11) 2.24(+0.34) 2.85(£0.38)
10P 3.32(x1.07) 2.77(+ 1.55) 3.05(+1.05) 2.36(+0.38)
* Concentration of QAC was fixed at 3.2 umol/g.
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Figure 5. Tensile bond strength of MMA/PMMA
resin to dentin in the presence of various conditioners
as a function of alkyl group length of QAC (QAC=3.2
wmol, CAA=0.05 tmol, CEB=2%).
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Figure 6. SEM photographs of fractured dentin surface after tensile bond strength test. Dentin was treated with 10%
phosphoric acid-3% cupric chloride aqueous solution, primed with 35% HEMA aqueous solution and then bonded

with the resin containing 3.2 pmol/g of C18C7, 2% CEB, and 10 {(a), 0.1 (b
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), and 0.05 zmol/g (c) of CAA.
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Figure 7. SEM photographs of fractured dentin surfaces after tensile bond strength test. Dentin was treated with
1OP (a, c), 10P-3F¢ (b), primed with 35% HEMA aqueous solution, and then bonded with the resin containing 3.2
#mol/g of C18C7 (a), C14C7 (b), and C12C12 (c), and 10 (a) and 0.1 (b, ¢) tmol/g of CAA.
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