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L2 9! Trimellitic anhydride chloride¢} 3= 2o evel1d g o)EZHE 4-methacryloxy-
ethyl trimellitic anhydride (4-META)& 3433}t FT-IR & 'H-NMRd)| o o xH=Z, 4
54871, HEriE ERlsnza 4-META7E 45688 ¢ ¢ AUk Tri-z-butyl
borane (TBB)& }Al4lZ &3 4-META®] #4& @elsld 4-META/MMA-TBBA #7¢
WS o[ 59 Aol WE JAHAAEE FAAT. 1 A9 4-METAE 3-5wt% 43l
HAL o 14 MPa9] w2 HAATE Jepfdt. FARIAGE0] Ao #22, gzla) dopd
Hol|Alo] Fabd a7t dojydt A HAREr) weky, Ao a7} dojd Aee F
BE7t w4} o) d W HAAT e AolEATen FFH dA tage dFAEY 71¢1E
, B HAAEE HEY 42 K] g o3 Aoz Azid.

Rt B Xl

ABSTRACT . 4-Methacryloxyethyl trimellitic anhydride (4-META) was synthesized from
trimellitic anhydride chloride and hydroxyethylmethacrylate. The structure of 4-META was
identified from the characteristic peaks of ester, anhydride and vinyl group in FT-IR and 'H-
NMR spectrum, respectively. Bonding resins were prepared from 4-META and
methylmethacrylate (MMA) using tri- #-butyl borane (TBB) as an initiator, and the effect of
the 4-META content of the resin on dentin bonding strength was examined. As the results,
the resin containing 3-5wt% of 4-META showed a relatively high dentin bonding strength
(ca. 14 MPa). From the scanning electron microscopic observation, the cohesive fracture on
the resin was observed on the specimen with high tensile bond strength, and the dentin frac-
ture at the interface between the resin and the dentin found on the specimen with low ten-
sile bond strength. It is considered that low dentin bonding strength is due to the tensile
strength of resin tag itself penetrated into the dentinal tubules and also high dentin bonding
strength to the cohesive fracture of adhesive resin.

Keywords: 4-META, dentin bonding, tensile bond strength, 4~-META/MMA-TBB.
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glycine-glycidyl methacrylate (NPG-GMA),>® 2-
methoxyethyl 2-bromoethyl hydrogenphosphoric
acid (Bromo-P)® @ 2-methacryl oxyethyl p-phen-
yl hydrogenphosphoric acid (X-phenyl-P)7}H° ¢}
t}. 3, xotE FAFI e HA Ee Feid
3}8tehgo] e d Rimmie] o] RuHQl, ol
E ®L.vfZ methylmethacrylate (MMA)/tri-%-
butyl borane (TBB)7l #de) HArisled XAz} A
Ztofl # A7t P 0

Q34 A2 42 FS9 TBBE A=
olg3td MMA #HT-& “otdel FAANAE o
MMAZ} Zobd o] agiMdfrol 2etZzEFHITh= A
o] @A, 3% A HAd T8 4L
= 252X 4-methacryloxyethyl trimellitic an-
hydride (4-META)7} /B2 5L, o|AE o] &
4-META/MMA-TBBA| #xe] X Ad] dig 24y
o #F A3t o]FAA . 4-META/MMA-
TBBA 21xlo] Ao} 4bolde] 88 24 4-META
g &340 MMAZE 23" 2A g9dM AEd3
o= j;:}}\}g]u% v Sloﬂ}\-] :‘,:x]ﬁ;‘d Al-o}zl KR t‘ﬁ/\-l—a}
wacm PEEFERSEE!
7171 $18 4-META7} AMg-5| 3
oo 2ol £33 2011 9

A SR e oleln Adel AEAAS
5wt%° 4-METAE MMAd| £8jA7) 2xn)2
Agste] WAAEE Wokdch 5wi%el 4-META
A RS aAdo wwrle) YRdo] Zrjele] e
BHEe deitia Rusgdedt AFE e 1
w59 4-METAE @43t 4-META/MMA-TBB
A9 gobd el PE AR AT
2 ATAE Aobde] thE WAl S48 A
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HEMA (hydroxyethyl methacrylate) TAAC(trimellitic anhydride acid chloride)
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4-META (4-methacryloxyethyl trimellitic anhydride)

Figure 1. Synthesis of 4-methacryloxyethyl trimel-
litic anhydride (4-META).
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+ Wet grinding and polishing

» Etching . 30sec
Washing : 20sec¢
Dry . 10sec

« Masking tape adhesion

* Adhesion resin application

* PMMA rod loading

24hr storage )
in 37T water

Figure 2. Schematic diagram of dentin bonding ex-
periment.
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Figure 3. FT-IR spectrum of 4-META.
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4-Methacryloxyethyl Trimellitic Anhydride& o] &3 Aol 3 Zel A
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Figure 4. 'H-NMR spectrum of 4-META in CDCl;.

Table 1. Effect of 4-META Contents of 4-META/
MMA-TBB Resin on Tensile Bonding Strength be-
tween Bovine Tooth and Acryl Rod

composition (wt%) tensile bonding strength*

4-META MMA TBB (MPa)
0 100 9.800 9.3+32
1 99 9.702 11.7+38
3 97 9.506 14.0+3.6
5 95 9.310 14350
10 90 8.820 12.6+45

* MeantS. D. (n=10).
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Figure 5. Effect of 4-META content on the tensile
bond strength of 4-META/MMA-TBB resin to bovine
dentin.
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Figure 7. Scanning electron micrographs of fractured surface of 4-META/MMA-TBB resin adhered to dentin as a
function of 4-META content: {a) 0 wt%, (b) 1 wt%, (c) 3 wt%, (d) 5 wt%, and (e) 10 wt%.
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