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R 9}: 2,2-Bis(p-(2-hydroxy-3-methacryloyloxypropoxyl)phenyl)propane (Bis-GMA)® #5843 3§ n¥x Egezle dasd &
7182 98 A4Hn ok Bis-GMAE F /M9 3=5A718 7 lojA F3lelA # 2}54 Bgzle EF5E o|AA AT HR
Moz AHulge] Zadtn AT B NAF E47A AsAIA et & A7l "1‘“ HZAE W XVJ"”&"*% FFA7171 9
st Bzl Bl A AS H/AE AFgsldrt. WA Tinuvin PO FHEAZ Arel dwgst 2 A4S B 4 sdkdey
Irganox 2459 AAlAE H7leld-2 o) AhdAdol 48 ¢ £ U £ Tinuvin P9 Irganox 2457F SAldl H7E9-& of At
Aol M A2 st&s AY A 7153 T AHAFAES 2L NAH HE® A #FAHA et ek A7E Bl Az
2lolA 7141l Tinuvin P9 Irganox 2457F 2442 0.5% 2 0.1% H7IE0& o 74 2 Aol =R e Yoyt A% dAdE &
FEE 9T F AUh

Abstract : Bis-GMA, 2,2-bis(p-(2-hydroxy-3-methacryloyloxypropoxyl)phenyllpropane, is an essential component as a multifun-
ctional methacrylate prepolymer in the light-curable polymeric dental composite resins. Two hydroxyl groups of the Bis-GMA
molecule are considered to induce water sorption of the photocured composite resin in a mouth, resulting in gradual long-term
deterioration of aesthetics and mechanical properties of the composite resins. In this study, some additives such as light
stabilizer and antioxidant were added to composite resins to promote durability and storage stability of the last product. First
of all. color change increased as a light stabilizer, Tinuvin P, was added to the composed resins and color stability was
improved as an antioxidant, Irganox 245, was added to ones. In addition, when Tinuvin P and Irganox 245 were added
together to the composed resins, the color stability was enhanced and mechanical properties such as diametral tensile strength
before and after acceleration tests were also not greatly decreased. Therefore, when 0.5 weight percent of Tinuvin P and 0.1
weight percent of Irganox 245 were added together to dental composite resins, the durability and color stability were
enhanced, and furthermore the storage stability was also improved for the composed resins.

Key words : Dental composite resins, Additives, Light stabilizer, Antioxidant, Color stability, Durability, Storage stability
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AzE Bgue 7A= @4 Addoz olgEI =
Bis-GMAE, 3AAZ% triethylene glycol dimethacrylate
(TEGDMA)E, #7/AA 2% camphorquinone(CQ)E, 3%
AZE ethyl p-(N,N-dimethylamino)benzoate (EDMAB)E,
Z32A 42  hydroquinone(HQ)E, F715AA=  barium
glass& AH&at9th Bis-GMA 60 wt%ol thsle] TEGDMA
40 wt%ol vg2 3FE v E8 A(matrix)d] BEYE 1 p
m9) barium glassE ARG F/15AAE WA
o] 71A¢l wjEg 2o AFHFAE FIAT7] A5t silane
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gigle] Er|EARE 75 witnE £33t £ 4

o

55 o) A FABAAS AEaAd QT B £
stk em BEgAQ] AP BFEE roia]

sl BeAAAEE 2-(2H-benzotriazol-2-yl)-p-cresol (Ti-

nuvin P)E, A3A|A 2= ethylenebis(oxyethylene)bis-

(3-(5-tert-butyl-4-hydroxy-m-tolyl)-propionate)  (Irganox
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AL BT ol m 24 W7l 150 4049, 1SO
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E 1. A2 SsteFlof st Myixe| gt
Table 1. Contents of additives on each dental compo-
site resins

Additive Tinuvin P Irganox 245
(light stabilizer) (antioxidant)
Sample (wt%) (wt%)
Control - -
LS 0.3 0.3 -
LS 0.5 0.5 -
LS 0.7 0.7 -
AO 0.05 - 0.05
AO 0.1 - 0.1
AO 0.2 - 0.2
AO 0.3 - 0.3
LS 0.5-A0 0.05 0.5 0.05
LS 0.5-A0 0.1 0.5 0.1
LS 0.5-A0 0.2 0.5 0.2
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Fig. 1. Schematic diagram of acceleration apparatus.
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Fig. 2. Testing scheme for measuring diametral tensile
strength.
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Fig. 3. Degree of conversion of dental composite resins
containing some additives,

(a) dental composite resins containing light stabilizer,

(b) dental composite resins containing antioxidant.
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Fig. 5. Diametral tensile strength before and after accel-
eration test of dental composite resins containing some

additives.
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Table 2. Color stability of dental composite resins containing some additives

Sample aL* 4a* 4ap* Ea*b”
Control -2.41 2.20 -11.02 11.49
LS 0.3 -2.99 5.31 -18.57 19.55
LS 0.5 -3.43 3.98 -15.54 16.40
LS 0.7 -4.11 4.82 -16.14 17.34
AO 0.05 -3.49 3.67 -2.22 5.54
AO 0.1 -4.66 4.03 -7.96 10.07
AO 0.2 -3.73 2.96 -9.40 10.53
AO 0.3 -4.09 3.99 -9.78 11.33
LS 0.5-A0 0.05 -1.34 3.29 -15.20 15.61
LS 0.5-A0 0.1 -2.26 3.16 -9.21 9.99
LS 0.5-A0 0.2 -3.63 5.34 -14.96 16.67
¥ 3. A7INHIE gwst Ane Sl B EFLY, S84 280

Table 3. Radio-opacity, water absorption, and water solubility of dental composite resins containing some additives

Sample Property Radio-opacity Water absorption Water solubility
Control 0.39+0.03 9.67x0.12 5.25%0.09
LS 0.3 0.44=0.02 6.61=0.23 2.85%£0.15
LS 0.6 0.45£0.03 7.78£0.15 3.02%0.28
LS 0.7 0.45=0.01 8.49x0.24 3.68x0.30
AO 0.05 0.40x0.02 7.08%£0.10 2.96%£0.15
AO 0.1 0.39x0.03 8.26x0.23 3.54%0.20
AO 0.2 0.39£0.04 7.90£0.14 3.24=0.13
AO 0.3 0.40x0.02 7.08£0.17 2.85%0.08
LS 0.5-A0 0.05 0.38%£0.01 8.73x0.30 3.56=0.10
LS 0.5-A0 0.1 0.40£0.03 7.08£0.15 3.41£0.11
LS 0.5-A0 0.2 0.40+0.01 8.73£0.39 3.69=0.08
ZA771 208 AZY 3454 HAmge) X, 54 Y, JldM Le B4 BES fAH] dHe Qov a'%
Hasge) z9) 34 keziE 4 2 b AEE YEphAT 3 el *"91 5490 Azeh AxE

32 FuFEE o)&3l=d o M
CIELAB EAAE} gt}

MA= spectrophotometer® 048ty EHE P o]y
spectrophotometers= D65 (CIE Publication 15)¢] 4F@s}i=
WYEZE o] g3l9t}. SpectrophotometerE o] &3t} z+ A
L a’, b Hrslg 3 L', a’, b’ 2o]E 39 JEab”

74]40}911:} a'e ’\“i71'°ﬂ*1 red-purple-blue-green %3}

W, +a"= T2 red-purple colorst @A 1, -a'E &
Eﬂ blue-green®-& uebdch olg} FAMEA b'E yellow-
purple-blueZ¥# A#H}. JEa'h's= 2z} AJg¢] Mzle|g
g2 el oz M3 grh 49g % 24 el
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