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Abstract: Photoinitiated polyrﬁeric dental restorative nanocomposites
(PDRNC) were designed to be useful for the variety of dental restoration.
Hybrid-filler composed of barium silicate (avg. dia.:| um) and nano-sized
silica (avg. dia: 40 and 7 nm) was adopted as a filler system. To improve
the interfacial behavior with the resin matrix of bisphenol A glycerolate
methacrylate/triethyleneglycol dimethacrylate (60/40 wt%), the surtace ot
the filler was hydrophobically treated with a silane coupling agent. A visible
light system of camphorquinone photo-initiator and 2-(dimethylamino)ethy!
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.

Keywords: nanocomposite, nanofiller, esthetic, dental, Hunter value,
photo-initiator.

1. ME
Hohiz vhe A HAlahi el #e] Vi Al Af7 R
Pbsshal 317 Aol Wew Aaek eaf kel gloll B4y

“To whom comrespondence should be addressed. E-mail: koybon@dankook.ac kr

o) elaaloluh ak Selvhubol My st B2 glarut ¢
A 851 7HgE Zde viQle] o —’-’-o} > 31 o)on{ k]
o8 e, @ob A Abgte] AelARE Adshizdl § - A4 1%
gk s wojstel glolA Aofel 4 “(usthatlt) N
o] Farl¥la glon) xopo] theh v 7H7h Fat@ale] v
# ofAe E7h HoE I AR Aol 553 i
itk

A FolA el EBogi Ao AE Wehar iz A
oprEAE AEH o opglol} FEARIL AMRE] gtelt 4
HrlzAdol 94t zAo] pHE mERA HolE A poly-

91> A

meric dental restorative material, PDRM)7} B2] A5 11
e =3 32 A

WATAMe} Aok 4, ATHo} F& WHAR |

u)x 2ol de] AM2E1 & PDRMS o} 18 A vhegA|(resin ma-
rix)et 2AAZ B33} AR F A FAE o) E3te] o)EE
A7 Azstm Jokt

AT B B F3A 478 Uk FEA Alojst
o Age] 3754 Holdhs theBghA7t AR, o84,
Aulx, 374, F4 5 T woklld 71E 2] dAE Ho
Wi 3715 AAAY 2= 5 6}1 Ron her]Ee] A&
s I7bAAE ] Y A FHo) ¥a vk At As
31 Folof] YoAME v PR M2 AR B4 P oiF

2o l:ﬂ

A= Wol o] o)X glovt PDRMeY $lofAl thie 7H
& Abele A9 fle dAolth

web B el Al vhi 72 PDRMA
744 8§44 PDRMe] Fojstast 4 mm 2718 T e Fd
A7y A7vE AgEAL] slojRe] HelE ARgsto] Aok

9] 5182} 1 EgHA|(polymeric dental restorative nanocomposites,

NG A A 45

—17°0 pus

A

PDRNO)E Az F AvAsolel 448 §isto] 424 PDRNC
o AnA BAe wAsAh
2. A¥

21 ME 3 MY

PDRNC A%l AH&% 7] A &+ bisphenol A glycerolate metha-
crylate (Bis-GMA, DAJAC Lab., USA)$} triethyleneglycol dimethacrylate
(TEGDMA, Shin-Nakamura, Japan) E%fﬂu] 6:4% Zgsto] ALg-s)
Ar}, A2 P J70) 1 umel SchottAle] vHEH T Ao E
ol Table 1o vhebd vhe 1719 Welpbs 7k A el
vols FAAE Agssion st 2aky $1E s FH
A T¥S y-methacryloxypropyltrimethoxy silane(y-MPS, Aldrich, ¢
G Alehe AMgslo] olglel wag wel® W afgox
Helg % AFSIGILE PDRNCE] H8h 7PIHEE ALgelo o)
AN AL} GZ7HA) 7] 71525 camphorquinone(CQ, Aldrich,
97%)} 2-(dimethylamino)ethyl methacylate(DMAEMA, Aldrich, 97%)
& 7k} 05, 10wt s AHEEITh

22PDRNC HZ % 24 24

Bis-GMA/TEGDMA 71#4|¢ke] E3 & S7HA71017F 318 -
MPS A3HAE AREEte) apaon Auleh stolilelr Tyl
o} Skl A QI VIS o) ol Rargh Wlel® uheh ZpAof A
A 2et ER17 (kneaden)E AH8-8ked PDRNC: RESS i S

F3 A s 7R B AR F 8 eN25 T2 h S om)



Aol AgIsten ol
A& G138k PDRNC &
7 Abg&atsiTh
A ZH PDRNCO] Avja EA9. g@7tslr) 93 b
meter)Z ©]-83Fod PDRNCS] Hunter L, a, b gt3 &4, A2 (color
distribution)& H7}515dc) d3lo] AlLggl Alg= B2d 2
so] e B4 g2 mAA @] sla) o He) A7 AnE
Fari sle] Azshdeh Z ¥ Aol Az Ausel BEY
S 720)7h s mm olge] MER AE¥E Axe A
Asl7t doj}i® Ao 20 mm, FA7F 2 mm? 9% xoo)
SUS F8& AlFtsta of7]ell vdshyl PDRNC AEE 7H5 A
2 F 73 SAolAE Relwos G T, XL2500 HEAV)
(3M Dental Products)® A 3.9) FHE 40 sec T ZANA F53T

o
AX
i

A

Hmiﬁ

o{x

AlZ) % Minolta AF2] Aa}FA|(Model: CR-300)2 Al-8-5te] Hunter L,

a b @& 33¥ &4t 73 HygS AE3te] PDRNCY 4
u2 EAE H7bsldt) Figure 1+ Hunter L, a, b &30l A9
Mg LHERd Zlo|t}” PDRNCS] T4 L LeicaAle] Abbe Z4
Zl(Abbe refractometer, Model: Mark II, Japan)E AR28}] Table 20
vheld wheh ol Z)AE 74 0}# vhEkA o} Y Z17]e] SR
ofe] EgiA 9 Agle] A FHAEY FEES 45 v
AT £ 7HEE H8) wdAlel Q4 S2F Sl Hunter
& Z4ol AHE-E PDRNC M-S 1 £A7) HFox)= 4EE
Zhljete #ojel 3 Qlglwl ARS AAR waEdch

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

Materials Maker Grade w9
Fumed silica

Remark
Avg. dia=40nm

Degussa 0OX-50 7~0

microfiller (surface area =150 m'/g)
Barium silicate Schott ) ‘Avg. dia=1pm 2
Macrofiller” (surtace area=1.5 m'/g)
Fumed silica . Avg. dia.=7 nm
Aldrich A.C.S. t 0~7
nanofiller c S-Reagen (surface area=380 m'/g)

“Total loading percentage of filler in PDRNC was 76 wit%.
* Formulation: Si0y/BaO/B,05/A1LO; = 50/30/10/10 wt%.
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Figure 1. Representation of color sotid for Hunter L, a, b color space.
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Table 2. Material Information for the Measurement of Refrac-
tive Index

Materials Remark Abbreviation
Bis-GMA/TEGDMA = 6/4 copolymer RM*
RM + Fumed silica nanofiller ~ NF filled PDRNC (7 wt%) RM+NF’
Barium silicate macrofifler ng=1.530 Ba
Fumed silica microfiller n® =1.470 0X-50
Fumed silica nanofiller n’ =1.460 NF
“RM: Resin matrix. "NF: Nanofiller,
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Figure 2. Hunter L values of various polymeric dental restorative nano-

composites containing different nanofiller contents: (A) without back-
ground and (B) with copy paper background.
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Figure 3. Real 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
tor the preparation of polymeric dental restorative nanocomposites.

ZelH, A9 Al1E, 200549

] 7RAEA 49l 400700 nm RV el A8 B
AL ARREPE TR NG ARAYA ) wite] A
o] W& 3 UL Becker®} Braunc?l” ¢4t Ao A n: &0
& 4 glok
Figure 59+ 63 ¥ A& oA PDRNC #j %ol AFZ3H 7 nm =17]
o) vy WA ol ubE Hunter a9) b ab #skE Lebd Hol
)} AlHo] A% (redness, YO 2= HHE F, blueness) Xéhf’?
LERNE Hunter a #1 Y 578040 @&l Wailgf 1dr] 2
Wb glol A dAHTE & 4 dch 1Ev Figure 69l Ve
=
ks

W Hunter b 4t 5, X182 ST (yvellowness) Pt v 5H

A ol wolwel mel ol W F HART 2G4 B
e o & Ak oA BARY FHE e F4A A
5 Qe the A9l 7]

Aol v)Qlake Row A7) B

bl Bant B e aAz g 18 vhe
FUAE SASHA ) WAL dojdrie g s ol

Al
WALEe] U= & Adw Zyke] sisAo] Agidos vt 1
2} Figure 52| Hunter a %k 37} A9 gle Aoz Hol o9
Qe ol Aom AL 1B ER Figue 69 4% AFs
matAl e uji= FAAAY cQell 23 Ao ArkFith = Bis-
GMA/TEGDMA 7] A& 7|02 4% CQE & A],LLOH A7}
gout FellA AFE wiep o] e FHAL] FF Frh
PDRNCS] W=7} olde] met do] Ame] Be HR7H

10
5
[
=
g ————— .,
© 0t
3
IS
S
I
-5t
~10 P N . L .
0 1 2 3 5 7

Nanofiller conentration (wt%)

Figure 5. Hunter a values of various polymeric dental restorative nano-
composites containing different nanofiller contents.
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Figure 6. Hunter b values of various polymeric dental restorative nano-
composites containing different nanofiller contents.
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