— IEEE
Adista XAt Lofx|FetwA B X|o)et AFA FEARR AHEEE B3-S o] A5 And S 3]
58 ¢ ole =4, shebA AR ofyet e A AW SRSkl dig S A A Slofok gt &
2o AMg-stE 2 & W = npRA A2 AU A A nefsfobd Fagh Aol
Ao AlgE By H2o| AFEn e Metafil CX(Sun Medical, Japan) Solitaire 2(Heraeus Kulzer,

USA
Z¥etaal mpRAE & ukRE wof Zlo| & St s el E 47 $lal 0.1N NaOHel B3 Al 2t Al F9] a4 g
A FASA, TWs TallF dol, £28 Si vEE VTR BRI FAAEN A Y TR oA dnjdes ¥
s Bt v 22 A%E AU

1. FA %S 0.74~7.94% 74 TheFsad o™ Metafilol Al 7H =4t

2. Bal& ZolE Metafile] 7H8 21 Solitare 2, Denfil, Composan LCM#=0] i Metafil& thEA4 &3 f-2)8k 2}

o] & EATH(p<0.05).
3. Si €& Metafile] 7 B9kom Metafil CX9 Composan LCM, DenFil, Solitaire 24Fe]ol 23t 2jo] & 1.

4. VAR B R g 2 RalF 2ol 2 Y 5 Un BEA dold Arl4 A NaOH §ojol 2
SANCE 5
=

oVl A3t BRI BrhekeA PhRES $) R E Aeisolol & Ao AREL,

F20{ : 5, vk, 34 Eef

CHstaobx|mtsts|X| 32(3) 2005

dathsta 2| e o2t 3l x|of et A7a

Composan LCM (Promedica, Germany), DenFil(Vericom, Korea)©|lt}. Z Al &2] B4 vl s 3

— q

HATHp<0.05).

W3 F FEA 712 FAA Ate]o] Afe] hy] HE #
CHUntRZ ol DenFilellA 7F8 Skar, Metafil CXeollA 73 4
(p<€0.05).
4 AEL S EEE BalS Zol Al (r=0.491, p<0.05), HdlvtEzlo) 9} HIAAZ = 2Hr=-0.942, p<0.01)l &
o3 FAAA S BT

72 AF el fel@ Aol 2 BT

T

.M 2
WAXNA ST opdto] vlg)] B AAX| 9} Ado] fAkete] AnA
[ o3 FEL A3 AAR X Dol HE¥o] A o] Hol X
HMefrist x| 2fcfst 2ofx|2fetm Al Ae Bod F glo] o8 e AHE An|FEARR EA
Tel : 062-220-5476 HojA o}, ol 7 Ao ALEEE TE AnE Aw
E-mail - hellopedo@hanmail.net L 2~ olol 9w, AXEH So] git}h, Ze~ olo] Q=
2 AT 200495 AT BFATFA AL o) o] Foizl A9



J Korean Acad Pediatr Dent 32(3) 2005

g2 Aoldz sletd oz Agsly BEAS gt A
o] 9t} WilsonZ Kent"ol 23] 19628 & A7E e
224 42 thd BA7} Qo] AlgH oz AMgE 1
I B3y Ry FeA ool e GHES A
7] $1a 1990dT) ko] 2iERlom BAE freldy
alof 23 AW L] H £ LohiAolA] Fes ofol
tale] o] AMEE7E 3|3 o Hs] Bl Ao
ol AAl AlgFA 02 AHEE T ek, 19621 Bowen”
93] Bis-GMAS] M2 Fe423 A2k AdS 7JAA
e AAZ X7he] A FEAR 2] F%
a8 A&l B9 e B3sla o]# 3k Xﬂeg

8 A DY P P et g & 5

=)
ol

Ny
JFI L

A%
o, el A w3 e »}EMDPO‘ FAA7} Bol
o) vk glw BgeRlel 774

97 el 23 e A S48} o] & wFolmEi B el
A8 0. g8 Zolu} glgerolurt 10]e]

2
il ol 201 B ol 4] 2 NS ABA 5 % A

Table 1. Materials used in this study
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2 Aol A= Metafil CX(Sun medical, Japan) Solitaire
2 2(Heraeus Kulzer, USA), Composan LCM (Promedica,
Germany), DenFil(Vericom, Korea) % 4%< A&ttt
(Table 1).

Brand Name Matrix Filler Particle size
Bis-GMA Ba glass
Composan LCM UDMA silica 0.5-2um
TEGDMA
. Bis-GMA Ba glass
0.04-0.1
Denfil TEGDMA silica .
Bis-PMA Ba glass
Metafil UDMA i Mean
TEGDMA siica
Solitaire 2 UDMA silicone dioxide Mean

Ba glass

* Bis-GMA : Bisphenol A diglycidylether methacrylate
Bis-PMA : propoxylated Bis-GMA
UDMA : urethane dimethacrylate
TEGDMA : tetrathylene glycol dimethacrylate
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. AT+ MH 3. FAEX DA 4~
1. EHH ME 24 RS #2247 0.1N NaOH €94 A F 71do] &4
Hol FAAE Fudl IS B 5 U A4 dAte]

AlAY FAA 9] stekA 3t g 24 Z3ke EDS 9 Ho| E3fjol| 23] white line 2 €39 2&5S B}
gl FAEANem Table 290 EAISIEE. AlHANA A4 70l B35 Zo] TEA MetafildlAl 154.05(+£11.90)m=Z 7}
A e Y FES TAY 2 UEhd AL Table 33 2t} % 219031 Solitaire 2, DenFil, Composan LCM $=0] it}

2. FAIEY, E0H e 2k Y 2ollS 20|t AmakA| 4. SXE Bfo|N FASHO[EA 2z

FAEAL 7 Metafile] 71 E9kom Itk Solitaire 2, Propidium lodidedl| ¢J3f 33 A€ AHE #2e A7
DenFil, Composan LCM 0| tH(Table 4). Si &&52 Solitaire 27} 714 Z a1 Metafile] 2 tho|om Y] A

Metafil CX¥} Composan LCM, DenFil, Solitaire 2AFo]ell FolMe o AL TS dolE #F & 5 AT
293 AolE BATHp(0.05, Table 5). EdlF Zole

Metafilol A 154.05um= 7F¢ 2031 Solitaire 2, DenFil, 5. OfEknt FHAT

Composan LCM ol e™, Metafil CX& o2 A|EF #

9Jgh zto] & HATHp(0.05, Table 6). Table 7& WEAIE £ 7 59 v Hjzlole}h Mg A}
Si &&FH a5 zolatelo frolg AuaAZE vehgth Ao FHEEE e Zloltt. HuirtRZlol= DenFilelA

(r:O.491, p<0.05, Table 8). 71 Yigka, Metafilel A 71 41

Table 2. Chemical composition in the filler particles

Material element (Wt %) of the filler weight %
Si O Al Ba of filler
Composan LCM 29.69 22.18 4.95 14.97 71.79
DenkFil 32.09 23.12 5.44 16.02 76.67
Metafil 23.65 29.69 0.51 0.24 54.09
Solitaire 2 31.02 22.77 3.90 12.94 70.63

Table 3. Weight percent of elements of fillers in 4 materials

_ Blizsaeit Si 0 Al Ba
Material
Composan LCM 41.35 22.21 6.90 20.85
DenFil 41.85 30.16 7.09 20.90
Metafil CX 59.38 38.72 1.29 0.61
Solitaire 2 43.92 32.24 5.52 18.32

Table 4. Mass-loss(%) of 4 materials exposed to NaOH solution

Material Mass loss(%) x P Tukey s grouping
Composan LCM 0.74+0.39 C
DenkFil 0.81%0.31 16.10 0.0011 C
Metafil 7.94+0.39 A
Solitaire 2 2.2610.60 B
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Table 5. Si loss(ppm) of 4 materials exposed to 0.1N NaOH solution

- ;
Material Si loss(ppm) elute.d.& 7% from x P Tuke)./ S
Si in filler grouping
Composan LCM 246.24+57 .87 0.550714 B
DenFil 291.76+120.73 10.21668 14.1543 0.0027 B
Metafil 2907.00+1331.97 2.946901 A
Solitaire 2 495.82+228.59 1.081207 B
Table 6. Degradation layer depth(un) of 4 materials exposed to NaOH solution
Material Degradation 2 p Tuke;f s
layer depth (um) grouping
Composan LCM 9.85+1.50 C
DenFil 18.26+7.79 16.496 0.0009 C
Metafil 154.05+11.90 A
Solitaire 2 121.15+27.56 B
Table 7. Maximum wear depth and hardness
Mean maximum depth (um) Mean Vicker s hardness number (VHN)
Composan LCM 116.00%8.60 56.54+5.96
DenFil 89.20+7.56 66.24+3.60
Metafil 193.20+6.14 18.48+1.84
Solitaire 2 141.00%+9.06 52.46+3.02
Table 8. Pearson correlation coefficients
Mass loss Si loss VHN i Degradation
wear depth depth
_ r=0.844 r=-0.948 r=0.925 r=0.570
Mass loss
p< 0.0001 p< 0.0001 p< 0.0001 p=0.0087
Si loss B r=-0.831 r=0.789 r=0.491
p< 0.0001 p< 0.0001 p=0.0278
VHN _ r=-0.941 r=-0.544
p< 0.0001 p=0.0130
Maximum _ r=0.701
wear depth p=0.0006
Degradation _
depth

AldAEzte] EUAE(VHN)E DenFile] 31 66.24
2 7P =& £AE Yeid e, Composan LCMe]
56.54, Solitaire 27} 52.46, Metafilo] 18.49] HH A&=E
Bt IUAEGRY nEAFeR vEhd HdnlRzlol=
FAAeR fodt FHBAE UeERITHr=-0.941, p<0.05,
Table 8).
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Explanation of Figures

(Fig. 1.~Fig. 3. Scanning electron micrographs of Compocan LCM)
Fig. 1. SEM of Compocan LCM before soaking in 0.1N NaOH solution (x5000).
Fig. 2. SEM of Compocan LCM after soaking in 0.1N NaOH at 60°C for 2 weeks (X5000).
As the matrix decreases, the filler particles are distinguished.
Fig. 3. SEM of degradation layer depth Compocan LCM (% 100).

(Fig. 4.~Fig. 6. Scanning electron micrographs of DenFil)
Fig. 4. SEM of DenFil before soaking in 0.1N NaOH solution (Xx5000).
Fig. 5. SEM of DenFil after soaking in 0.1N NaOH at 60C for 2 weeks (x5000).
As the matrix decreases, the filler particles are distinguished.
Fig. 6. SEM of degradation layer depth DenFil (x100).

(Fig. 7.~Fig. 9. Scanning electron micrographs of Metafil CX)
Fig. 7. SEM of Metafil CX before soaking in 0.1N NaOH solution (x5000).
Fig. 8. SEM of Metafil CX after soaking in 0.1N NaOH at 60T for 2 weeks (X5000).
This shows the debonding of filler from matrix.
Fig. 9. SEM of degradation layer depth Metafil CX (x100).

(Fig. 10.~Fig. 12. Scanning electron micrographs of Solitaire 2)

Fig. 10. SEM of Solitaire 2 before soaking in 0.1N NaOH solution (x5000).

Fig. 11. SEM of Solitaire 2 after soaking in 0.1N NaOH at 60C for 2 weeks (x5000).
The periphery of the filler particles appears whitish color due to degradation

Fig. 12. SEM of degradation layer depth Solitaire 2 (x100).

Fig. 13. Confocal Laser Scanning Microscopy image of Compocan LCM (x500)
It showed thin degradation layer (arrow).
Fig. 14. Confocal Laser Scanning Microscopy image of DenFil (x500)
It showed thin degradation layer (arrow).
Fig. 15. Confocal Laser Scanning Microscopy image of Metafil CX (X 500)
It showed thick degradation layer (arrow).
Fig. 16. Confocal Laser Scanning Microscopy image of Solitaire 2 (x500)
It showed thick degradation layer (arrow).
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Abstract

WEAR AND CHEMICAL DEGRADATION OF ESTHETIC RESTORATIVE MATERIALS

Kyu-Ho Yang, D.D.S. Ph.D., Eun-Young Choi, D.D.S., Nam-Ki Choi, D.D.S. Ph.D.,
Seon-Mi Kim, D.D.S. Ph.D.

Department of Pediatric Dentistry, College of Dentistry, Chonnam National University,
Dental Research Institute

The aim of this study was to evaluate the resistance to degradation and to compare the wear resistance characteris-
tics of four esthetic restorative materials in an alkaline solution(0.1N NaOH).
The brands studied were MetafilCX(Sun medical, Japan) Solitaire 2(Heraeus Kulzer, USA), Composan
LCM (Promedica, Germany), DenFil(Vericom, Korea).
The results were as follows:
1. The mass loss of each brand was 0.74~7.94% and highest value in Metafil(7.944+0.39%).
2. The sequence of the degree of degradation layer depth was in descending order by Metafil, Solitaire 2, DenFil,
Composan LCM. There were significant differences between Metafil and the others(p<0.05).
3. The sequence of the Si loss was in descending order by Metafil, Solitaire 2, Composan LCM, DenFil. There were
significant differences among the materials(p<0.05).
4. On SEM, destruction of bonding between matrix and filler and on CLSM, the depth of degradation layer of speci-
men surface was observed.
5. The sequence of maximum wear depth was in descending order by Metafil, Solitaire 2, Composan LCM and
DenFil. There were significant differences among the materials(p<0.05).
6. The correlation coefficient between Si loss and degradation layer depth (r=0.491, p{0.05) and Vicker s hardness
number and maximum wear depth (r=-0.942, p<0.05) were relatively high.
These results indicate that hydrolytic degradation and wear may consider as a evaluation factors of composite resins.

Key words : Composite resin, Wear, Hydrolytic degradation
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