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1) A A

Aul 525 microfilled(Metafil CX), microhybrid(Filtek Z250),
nanofilled(GrandiO) ©.& 1}3o] z}zF R & 3% #HS AA &
AZEZ 1070, & 30709 AlHE AZsidnt HEE 3 ==
o A7 10mm, F7 1.2mm= A Zst=d of#jel 9=
Ao #HxS AASE = Fg~E 5SS 9 2 F

7](Elipar 2500, 3M ESPE, USA)E o|&sto] 40% &<t FF skt

Table 1. Esthetic restoratives materials used in this study.

Material Filler type Composition
Metafil CX UDMA, TMTP, micro
) Microfilled o
Sun medical silica(17100m, 54 vol%)

Bis-GMA, Bis-EMA, UDMA,
Microhybrid ~ TEGDMA,

Filtek Z250

3M ESPE e
zirconia/silica(0.0173.5um, 60 vol%)
Bis-GMA, TEGDMA,

GrandiO . Glass ceramic(micro filler, 1pum),

Nanofilled

Voco silica(nanofiller, 20760nm, 71.4
vol%)

2) x4 A

Z9 AH7] ZF:sE &AM 4 A1HS SiC ArkA 20000 (2173 At



3) vl¥ 4
W AelE BalA EW AR HFE A7 4 ARES Y Ae
£ Ao EW Af oUAE SRk ol

]9 A= 35% hydrogen peroxide & &3k AE7F8 1

SHINY, Multi Function Polishing Gel)©] il in office bleaching A}

2
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>
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i

L2 oo JZoax
R

ol et 176l @ 1A7A 2% Bk v AE o1, F7)

Q)XW W ggel WHE HgHoE AAd wAdde 17U F 1

£ o AW, AA 3% B 5 48 A8 Stk vw Ae §H g
oA AlZE Beke FRRel Wb mustlvh

nw gl A, uMAE] 3 0 13 (immediate), 23]1(79), 33](14%), 43
219)9] AAE HE7 5471 (Phoenix 300x, SEO, Korea)s ©]-&3}o]
¥ A dyAES SAHAY. g A|HS ZHZF distilled water,
formamide, 1-bromo-naphthalene 4 #|E micro syringeE ©]-&3Fo] A

Hol| AAs & AL A Image XP ver 5.6 (SEO, Korea)& ©] &3}
pe
h=]

=
=

=

=

Z
=

o QAN WG AT 2 Ak A A AEE 5 A
ol AR FRLI FH

253 A & 9As AR A7

2+S Lifshiz—van der waals/acid-base
A9, B A YA E S8 AT

A A= SPSSE o] Zhzte] Htgty ®F HAE Asla,

ZHE 2 oue 3o wE FH AR duA e Wb Folgk Aol vt

9JE=%=  Tukey multiple comparison testE E3iA elstsich

(p=0.05)
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) Z o] ofst AwgEAe] BWH A Ao W= Table 2
¢t Fig. 1, 2 o YE i
Table 2. & &elall Bl g And=z v A& g 5 A st
|
|

7] Al vl m¥ A oluxe] WErt fonst ool ke E
AL el & 7 Ak (p<0.05). 2L v Azl sl A= 1
3] w9 A Al 3] Fougk FUHE 8l 3 4 ATt 23] ol
Al Al FEE 7 A5 HE2 gt MstE HolrlE AN gAR K
g W7t glAY fFrofngh 2¥o) AE Bt ABHoR &
7F m oA \AskE my A 7171 25 HA = fFord BigtE B
oLt} o] 7|zke] A 3FA o= Fou|d WEHE HolxA kgt
(p<0.05)

ZF Al zolE wlas] BW w2 A(SiC polishing #2000)l =

microfilled(Metafil)©] © 2 microhybrid(Z-250) ]t} nanofilled(GrandiO)
of wlal FolmstA =& EW ARF dUAE EATHp<0.05). 17l
U] W g] A FEA YA 57 nanofilled(GrandiO) 7} tF&
ol Hd)l =3 microhybrid(Z-250), mlcrofllled(Metaﬁl) Fo 2 kA
?&E}. Aoz vl Al 33](14D) ¥ HH+= nanofilled(GrandiO) 7}
£ microfilled(Metafil) Y} microhybrid(Z-250)° B8] FJw]stA =&
A A AU AE HATH(p<0.05).



Table 2. Surface free energy(SFE) of experimental esthetic

restoratives materials(mN/m).

Without With bleaching
) bleaching
Specimen (SiC polishi 1 time
f poshmg - , 2 times(7D) 3 times(14D) 4 times(21D)
#2000) (immediate)
Metafil ,
. . 46.01 £1.24* 50.83+1.39"'  50.85+ 050> 4827+1.68*™! 4841 +1.25P!
(Microfilled)
7-250
. . 42.90+3.76™ 50.40+0.91>" 51.97+0.80"% 4959+1.23"! 50.29+ 1.68"!
(Microhybrid)
GrandiO .
. 40.47 +3.33*! 50.944+1.14""  544440.73%* 53.36+1.15"* 53.76+0.80%
(Nanofilled)

Note : the same superscript letters within the same row are not
significantly different, the same superscript numbers within the same

column are not significantly different.(p>0.05)



Fig. 1. Surface free energy distribution ( X-axis

. surface free energy ; mN/m )
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Fig. 2. Surface free energy distribution ( X-axis

surface free energy ; mN/m )
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b)) 12)

g Ake] ¥ A oW A A4S parachorE ©] &3 T A o® Jhs
stk

_ (P _M

=G v P (1)

y = surface free energy

Ps = group contribution (experimental data)
V = the molar volume

M = the molecular weight

p = the density

Table 3. Group contribution value(Ps) : experimental data'?

Unit Value Unit Value
CH2 40.0 Br 68.0

C 9.0 I 90.3

H 155 Double bond 16.3-19.1
) 19.8 Triple bond 40.6

02 (in esters) 54.8 Three-membered ring 125

N 175 Four-membered ring 6.0

S 49.1 Five-membered ring 3.0

F 26.1 Six-membered ring 0.8

Cl 5.2 Seven—-membered ring 4.0

ujal A glof] ot #HF 7AW mEAe] EAF] WsE oA
&2 179 ol54A3% =CHy7|ol 2719 -OH”|7} #7F @ 7%, Table 3.
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of oJsjA Ps gkto] S7tstA ¥ AARA o R FW AF YA F7F
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Axl-de AAFoIAY g A or 2 dYE T

2] o] W AmoA AAF WA 201‘/}“’& 019} Z?e “?i’%
o] B #F dojyr}. o 1} A= AT
f YA F7FF Zo]7F nanofilled(GrandiO, 71.4%)7} t& ZHol H]
3l =3 microhybrid(Z-250, 60%), microfilled(Metafil, 54%) o2 %+

l

ok 2ol & 4

e Holmpm Fy o] &5 XHAT AUAZE Aok gt
gy Ad Axe Fy Rkl w2 microfilled(Metafil) o] oF&
microhybrid(Z-250) ] 4 nanofilled(GrandiO)ell ¥ 3] f2u]stA =&
H 2 U AE Bt o= Y o] Sl mE ZW mtE A

=5

g Aol =77F 27] Fd x]fﬂ Alefl d3s vz Aoz Aer)16) )
2R S/ 2 i Aol o3 11 AV xEEE o F
of A A kil A ow UH g EH AHE ol FA7] Wl 1 AR

A 7F AA © el

Table 4. Surface free energy of resin matrix and inorganic filler.

Material Surface free energy(mN/m)
Zirconial?) 42.04~42.75
Silical®) 42.92
PMMA19) 39.1£0.8
Bis-GMA/TEGDMA'? 42.5+0.8
PHEMA' 44.640.5
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nja) Aol o] HulFEAe] ®H AF oUA = F7FHHp<0.05).
H T 9FL H1H 714, dR-2y AdA, F71E 2
(e}

=)

’

FAOoE Um F Ytk olF #x 7Ho] A= s FHFEA %
S olF A Fxo mwA 9l hydrogen peroxide A #}t]Zro] Wk-3-3}
of -OH7I7} #7be = W 88h#Ql Wsto] ofs] ™ Ay oy A
S7kl A& Fuh wAd-=Y AA el vwAe] Fd wksA
I Ghbgdel ofs) FEA el AbstA EAE doAA AA Abel €
TEE dodlm vA #E 2 1 ARV S 29 A A
5 S7RARIY Fo1d ZYel g JEFe iAo R A= shARE
W AT 2 g34ES SMAA B A AUAE STk S
=tk

= o gk Wt
5 Holy o] 7|zte] Ak 3FA o= fojng WEE HolA 2t
(p<0.05). °ol= w4 S7he] FE 89S
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- ABSTRACT-

The effect of bleaching on the
surface free energy of the esthetic

restorative materials

Department of Dentistry, School of Dentistry,
Seoul National University

(Directed by Professor Gene Lee, DDS, PhD)

Young soon Park

As increasing contemporary interest about aesthetics, aesthetic
treatment has been emphasized in dental field. Esthetic restorative
materials of which the hue and mechanical properties is similar to
natural teeth are increased using in dental treatment, and there is
increasing of interest and demand in aesthetic treatment like tooth
bleaching. The bleaching agents contain mainly hydrogen peroxide,
carbamide peroxide and sodium perborate which are using iIn
contemporary. The oxygen free radical that is made by various
reaction is acting on tooth bleaching. Enamel of tooth is translucent.
Tooth discoloration occur because infiltrating color fluid or ion to
semi-permeable enamel. The oxygen free radical that is made by
bleaching agent cleaves the discoloration elements into small

molecules. The surface property of esthetic restorative materials
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effects on the colonization of microorganism and adhesion with their
surface. Especially, surface roughness is very closely related in plaque
accumulation, pigment staining and secondary caries. Affecting
esthetic restorative material attached to the surface another factor is
surface free energy. But the effect of bleaching on the surface free
energy of the esthetic restorative materials do not study well. So, the
purpose of this study was to evaluate the surface free energy of the
esthetic restorative materials with bleaching. The surface free energy,
which is formed by the restorative materials of the component of the
molecular bonding. And the surface free energy is the indicator of the
surface adhesion of microorganism or the ease of accumulation. The
surface free energy could evaluate indirectly by measuring the contact
angles for various liquids.
Three kinds of commercially available esthetic restorative material
(microhybrid @ Filtek Z250(N=10), microfilled : Metafil CX(N=10),
nanofilled : GrandiO(N=10)) were selected to test. These specimen
were bleached by 35% hydrogen peroxide (SHINY, Multi Function
Polishing Gel) for 3 weeks( 1 time for an hour in every week ). The
surface free energy of each specimen was evaluated using contact
angle measuring instrument(Phoenix 300x, SEO, Korea) with
Lifshiz-—van der waals/acid-base (LW/AB) method (without bleaching
SiC polishing #2000, with bleaching : Iltime:immediate, Ztimes:7D,
3times:14D, 4times:21D). Results were statistically analyzed by Tukey
multiple comparison test.(p=0.05)
1. The surface free energy of esthetic restorative materials was
increased significantly compared to the energy before the bleaching.
(P<0.05)
2. The surface free energy of esthetic restorative materials was

increased significantly until 2 times bleaching, but slightly decreased
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or not changed after 3 times bleaching. (P<0.05)

3. The surface free energy of nanofilled composite resin evaluated
significantly higher value compared to the other resin type after the
bleaching.(P<0.05)

4. The surface free energy of nanofilled composite resin evaluated
the highest increasing value compared to the other resin type after

the bleaching.

Key words : bleaching, esthetic restorative materials, resin, surface
free energy
Student number: 2009-22684
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