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o] 1 umSl HFEA A ES}F 40 nm = 7 nm 71| =
7+e £43X A AH2-81% =) bisphenol A glycerolate methacrylate
triethyleneglycol dimethacrylate (60/40 wt%) O 2 A== 7] A9}
s Z7HE Sldl Ao m WS AFAeR At TS
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Abstract: Photoinitiated polymeric denta restorative nanocomposites
(PDRNC) were designed to be useful for the variety of dental restoration.
Hybrid-filler composed of barium silicate (avg. dia:1 um) and nano-sized
silica (avg. dia: 40 and 7 nm) was adopted as a filler system. To improve
the interfacid behavior with the resin matrix of bisphenol A glycerolate
methacrylate/triethyleneglycol dimethacrylate (60/40 wt%o), the surface of
the filler was hydrophobicaly trested with a silane coupling agent. A visible
light system of camphorquinone photo-initiator and 2-(dimethylamino)ethyl
methacrylate photo-accelerator was utilized to activate the PDRNC. Esthetic
properties of PDRNC was investigated by measuring the Hunter L, a, b
values and it was discovered that PDRNC produced in this work showed
excellent esthetic properties with an increase in 7 nm nanofiller content.

Keywor ds: nanocomposite, nanofiller, esthetic, dental, Hunter value,
photo-initiator.
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meric dental restorative materia, PDRM)7} Y] AR5 1 glth 2 2]
WA Mol e 5, AT} T2 wAHAsE T T2 4l
ujzx)gef dg] AMEEAL 9JF PDRMS ol A WFA(resin ma
tix) SHAE 533t A F 7 BAE o83l ol5S T
AA Azstar okt
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PDRNC #|Zell AM&-% 7|2 2% bisphenol A glycerolate metha
crylate (BissGMA, DAJAC Lab., USA)<} triethyleneglycol dimethacrylate
(TEGDMA, Shin-Nekamura, Japan) & F-71H] 642 E3}slo] Alg-3)
Aok FAAZE Hd YA 1 umsl SchottAke] wHEAl g Aol E
ol Table 16l YEbd vhe 3719 Aej7kE H7kgE AH3EA 3Stol
BEE FAAE ARESIeH At 3 SUHE fE S
A M-S y-methacryloxypropyltrimethoxy silane(y-MPS, Aldrich, &
T AhE Algste] oldel Hudh Wel®® wEp afAow
A2k $- ARE-3I3ITE PDRNCS] Z3he 7FA34d& A8akalom
FINANAS B 71AE 71522 camphorouinone(CQ, Aldrich,
97%)} 2-(dimethylamino)ethyl methacylateDMAEMA, Aldrich, 97%)
= 7247} 05, L0wt%E A3kl

22PDRNC M= ¥ 24 &M

BisGMA/TEGDMA 7]Ai¢te] &3S Z7MA7| At S y-
MPS AFAE AME3sle] A4 ow AEd stolHel= FHA|
o} koA AFE ZNAE o) xel wargh We)® whe} xpAoj A
A Ed7](kneeder)E AHE-SFol PDRNCE Alx=st3iet. o] o,
A TAHE 7Ee T A F AEeE(25 T, 2 h, 5tor)
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S A8l AABI e slelnEle FAAY FXES £ %
AAS 12lske] PDRNC 53 7|02 76 win= A43HA 74
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AZ¥ PDRNCO] Alu|# EAS w7lslr] 43 AxbA (colori-
meten)E ©]-8-51¢] PDRNCS] Hunter L, a b #t< 4, MAHE (color
digribution) & H71at3ich Aol AR AaE B 7ol A
T An BAel JgE nxA] 4] f3) ol A AE®
Faz sto] Azsieh F, B Aol Az AMeEY] B
= Zlol7k 5 mm o)de] Huw AstE= ARe FA= b
st dojub=s Aol 20 mm, 7717k 2 mmel 3t Bk
SUS F3S AZsla o37]d uA3stE PDRNC A&2E 715 A
& 5 Y SotE FEwor GHAIY v, XL-2500 FEAP
(3M Dentd Producty) = A|5.2] WS 40 sc B9 ZAMNA FEd

A7l % Minolta AF2] 21x}A4](Modd: CR-300)2 A}-&-3le] Hunter L,

a b @< 33]¥ A8t F-gk Htgks AHEske] PDRNC] 4
"z A4S 3715 Figure 12 Hunter L, a b =740 A-&%
A2 UeRd Zo|t)® PDRNCS] $HAL Lecarle] Abbe =4
7| (Abbe refractometer, Model: Mark 11, Japan)E AM-8-51¢] Table 29
e bkel Zo] ZAlE s Aot v 3719 FXA
ofo] E9bA] 2 Ao ALgE FHAEY S2HES 535 v
watleh. Tl HS5E s uld el 1aE =4k el Hunter
%t 730l AMEE PDRNC AJHE Fil A7} v]Foix = HEE
FhiEtE Zg3t F Q3kE AKE AR B w3

Table 1. Materials Used for the Preparation of Polymeric Dental
Restor ative Nanocomposites

Materials Maker Grade witoe? Remark
Fumed silica Avg. dia=40nm
microfiller DU OX0 70 (surfacearea=50 m’/g)
Barium silicate Avg. dia=1um
Macrofiller® Sehott & (surfacearea=1.5 m'/g)
Fumed silica Avg.dia=7nm

nanofiller Aldrich A.C.SReagent 0~7

(surface area= 380 m'/q)
2 Total loading percentage of filler in PDRNC was 76 wt%.

® Formulation: SiO,/Ba0/B,04/Al,Os=50/30/10/10 Wt%.

Black

Figure 1. Representation of color solid for Hunter L, a, b color space.
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ANA 7 nm 2719 v FHAZE H7RE ) whek S E Hunter L
A E2] B, lightness) 23 235 veld 2ol Figure 290
A BR WERE wjF o Sto] A% v dej o] 3k w
£ Hunter L #to] ®st= 22 19 Wellxl Ao wsirt glle
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= Slth(Figure 2(A)). oleleh A3 A= PDRNCoﬂ e Z4A]
7} Z7hgel wet PDRNCS] doj# W77 Eoleithlncs
FEgel AHEg 7R 3Rl 472 nmat HlaLske] 40 nm
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Table 2. Material Information for the Measurement of Refrac-
tive Index

Materias Remark Abbreviation
BisGMA/TEGDMA =6/4 copolymer RM?
RM + Fumed silicanancfiller ~ NFfilled PDRNC (7wt%) RM +NP°
Barium silicate macrofiller n®=1.530 Ba
Fumed silicamicrofiller n® =1470 OX-50
Fumed silicananofiller 2 =1.460 NF
3RM: Resin mairix. °NF: Nanofiller.
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Figure 2. Hunter L values of various polymeric denta restorative nano-

composites containing different nanofiller contents. (A) without back-
ground and (B) with copy paper background.
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Figure 3. Rea photograph of various polymeric dental restorative na
nocomposites containing different nanofiller contents: (1) 0, (2) 1, (3) 2,
(4) 3, (5) 5, and (6) 7 wt%.
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Figure 4. Refractive index values of resin matrix and various fillers used
for the preparation of polymeric dental restorative nanocomposites.
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Figure 5. Hunter a values of various polymeric dental restorative nano-
composites containing different nancfiller contents.
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Figure 6. Hunter b vaues of various polymeric denta restorative nano-
composites containing different nanofiller contents.
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