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Table 1. Chemical composition of the filler particles

Chetobxitat2(X| 31(4) 2004
10, SAS 2a

A& BelZ 2o, Si, Al 2 Ba w&dl tiat A F 3t
ol2 AR Yal 4 BAENE Agein, A
9% Duncan’s multiple range test® Al3std o™, FA
A B Zo], 259 8 ¥ Huvinge] 2 vjAL A
78 AARAAZ B3R Pearson Correlation analysis®

=
©

iy osje 24

EDXo) 9% $aAe) shebs A%t W7l o) A S
B A= Table 13 2k AA AlHA FHA] 7494
Bo| 2A)8taL I S FANZ Uehd 27+ Table 29
2tk ZF A SRA TR e BT g@son, AF
W2 H)wA Filtek supreme®] SiS 64.12% 2 74 Bl &
@3tz 999.e™ Heliomolar flowoll & tf& A| & vlg] F
7} 8.93% 2 43 % TEH o YA

2. %A &4, 2siE Zol, FHA 2 &L

27 €42 Heliomolar flow, Filtek supreme, Point4,
Tetric flow <22 ZF AEZ ] lo] FF zpe]E Bk
(Table 3) (p<0.05). ¥3l& Zo°l& Filtek supreme,
Heliomolar flow, Tetric flow, Pointd o2 7} & E74 Sl

o element (Wt %) of the filler ; i weight %
e S Al Ba 0 Yo oo Fo o offller
Point4 4415 5.03 19.18 31.66 0.00 0.00 71.56
Tetric flow . 3493 3.34 20.18 22.01 17.98 0.47 65.26
Heliomolar flow ©46.02 0.00 0.16 27.99 16.28 8.93 69.66
Filtek supreme 64.12 0.00 0.56 35.34 0.00 0.00 75.23

Table 2. Weight percent of elements of fillers ‘in composite resin

element weight: % of filler

e S Al Ba 0 w B
PointA 31.59 3.60 1372 22,65 0.00 0.00
Tetric flow 21.97 2.09 12.64 13.78 11.25 0.29
Heliomolar flow 32,05 0.00 0.11 19.50 11.34 6.22
Filtek supreme 48.23 0.00 0.42 96.59 0.00 0.00
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Table 3. Mass-loss(%) of 4 composne resins exposed to NaOH solutlon

Material Mass loss(%)
Point4 1.50%£0.294
Tetric flow 0.40£0.082
Heliomolar flow 1.97+0.189
Filtek supreme 1.80+0.141

53.60

_ Duncan's grouping

B
C
A
A

0.0001

Table4 Degradation Iayer depth (um) of 4 composnte resms exposed to NaOH solut|on

Degradation

Materia layer depth fun)
Point4 12.58+0.843
Tetric flow 18.45+3.302
Heliomolar flow 26.89+2.501

Filtek supreme 62.96+13.376

41.55

0.0001

C
B
B
A

Table 5. Si Ioss(ppm) of 4 composﬂe resins exposed to NaOH solution

duted S % T G
B P Duncan s grouping
 Material S loss(ppm) from S in Allor .
Point4 199.64+37.90 1.74 C
Tetl.ric flow 119.94+45.58 3.58 629.14  0.0001 C
Heliomolar flow 453.45+96.69 5.09 B
Filtek supreme 2052.25+90.14 9.43 A

Table 6. Maximum wear depth and hardness
‘ Maximum wear depth

Material

Maximum wear depthof ~ Mean Vicker
_hardness number(VIIN) |

_experimental group(un) _ of control grouplum)

Point4 0.36+0.3 0.38+0.02 60.80

Tetric flow 0.084+0.04 0.24+0.02 43.92

Heliomolar flow 0.67+0.02 2.04+0.08 28.08

Filtek supreme 0.092+0.01 0.25+0.03 82.60
o] $9% 2}o]E HPTHTable 4) (p{0.05). NaOH & go] glen Zx 1 A diE & F Utk Heliomolar
2 $249 Si9 %2 Filtek supreme®] 2054.25ppm o & 7} flow:s 2m~10m FEZ 23 B7H Y FAA2 745
A B2 £2%E Jehdor, Heliomolar flow, Point4, At NaOH & B3 & Bgez 712 n 244 Alo|9]
Tetric flowE 22 ZF AFL] Jo| F& zo]E Bk Fdo HIE B2 5 YAer, NaOH §do BaAg &

(Table 5) (p<0.05).
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Table 7. Pearson correlation coefficients

CHet2obx| 2tstE| x| 31(4) 2004

“degradation wear depth  wear depth
e Ty _S’I"SSf s
VHN p= 1.000 p= O 194 p=0.553" p=0.657"* p=-0.227 p=-0.550*
- r=0.471 r=0.026 r=0.006 r=0.336 r=0.012
mass loss p=0.194 p=1.000 p=0.431 p=0.515" p= -0.286 p=-0.949"*
r=0.471 - r=0.096 r=0.041 r=0.492 r=0.000
degradation depth p=0.553* p=0.431 p=1.000 p=0.948*" p=0.480 p=0.802"
r=0.026 r=0.096 - r=0.000 r=0.229 r=0.017
Si loss p=0.657"* p=0.515* p=0.948"* p=1.000 p=-0.099 p=-0.726*
r=0.006 r=0.041 r=0.000 - r=0.816 r=0.041
wear depth tl=T p=-0.227 p=-0.286 p=0.480 p=-0.099 p=1.000 p=0.733**
r=0.336 r=0.492 r=0.229 r=0.816 - r=0.000
wear depth 48T p=-0.550* p=-0.949** p=0.802" p=-0.726" p=0.733** p=1.000

r=0.012 r=0.000

r=0.017 r=0.041 r=0.000 -

*There is a statistically significant difference(p{0.05)
**There is a statistically significant difference(p<0.01)

o] FAAEE Jeld Aot Adinlziol Tetric flowslA
7V @ti, Heliomolar flowdllA] 7H4 At 28w 74
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T d7tElA £9(0.IN NaOH) ol AAAZE o Zt A&
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o] A (P0.05). .
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Explanation of Figures

(Fig. 1.-Fig. 3. Scanning electron micrographs of Point 4)

Fig. 1. SEM of Point 4 before soaking in 0.1N NaOH solution(x5000).

Fig. 2. SEM of Point 4 after soaking in 0.1N NaOH at 60%C for 2 weeks(x5000).
There is destruction of composite resin matrix-filler interface and the periphery of the particles are appeared
whitish color due to degradation.

Fig. 3. SEM of degradation layer depth Point 4 (x100).

(Fig. 4.-Fig. 6. Scanning electron micrographs of Tetric flow)

Fig. 4. SEM of Tetric flow before soaking in 0.1 N NaOH solution(x5000).

Fig. 5. SEM of Tetric flow after soaking in 0.1N NaOH at 60°C for 2 weeks(x5000)
As the matrix decreases, the filler particles is distinguished.

Fig. 6. SEM of degradation layer depth Tetric flow(x 100).

(Fig. 7-Fig. 9. Scanning electron micrographs of Heliomolar flow)

Fig. 7. SEM of Heliomolar flow before soaking in 0.1 N NaOH solution(x 5000).

Fig. 8. SEM of Heliomolar flow after soaking in 0.1N NaOH at 60°C for 2 weeks{x5000).
The periphery of the filler particles appears whitish color due to degradation.

Fig. 9. SEM of degradation layer depth Heliomolar flow(x 100).
The periphery of the filler particles appears whitish color due to degradation.

(Fig. 10-Fig. 12. Scanning electron micrographs of Filtek supreme)

Fig. 10. SEM of Filtek supreme before soaking in 0.1 N NaOH solution (X 5000).

Fig. 11. SEM of Filtek supreme after soaking in 0.1N NaOH at 60C for 2 weeks(x5000).
There is destruction of composite resin matrix-filler interface. The particles of filler and larger and more
round shape than other materials.

The periphery of the filler particles appears whitish color due to degradation.

Fig. 12. SEM of degradation layer depth Filtek supreme(x 100).

Fig. 13. Confical Laser Scanning Microscopy images of Point 4 (x400)
It showed thin degradation layer (arrow).

Fig. 14. Confical Laser Scanning Microscopy images of Tetric flow (x400)
It showed thin degradation layer (arrow).

Fig. 15. Confical Laser Scanning Microscopy images of Heliomolar flow (x400)
It showed thin degradation layer (arrow).

Fig. 16. Confical Laser Scanning Microscopy images of Filtek supreme (x400)
It showed thin degradation layer (arrow).
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FIGURES D

15.0kV 12.1mm x100 SE(M)

2-4 5.0kV 11 4rom x100 SE(M)

Fig. 10 Fig. 11

* ER : epoxy resin, CR: composite resin, arrow : degradation layer
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FIGURES @

Fig. 13 Fig. 14

Fig. 15 Fig. 16

* ER : epoxy resin, CR: composite resin, arrow : degradation layer
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Abstract

ABRASION AND CHEMICAL DEGRADATION OF LIGHT-CURED
COMPOSITE RESIN FOR UPDATED RESIN DEVELOPMENT

Kyu-Ho Yang, D.D.S. Ph.D. Nam-Ki Choi, D.D.S, Ph.D., Geun-Young Yook, D.D.S.

Department of Pediatric Dentistry, School of dentistry, Chonnam National University and Dental Research Institute

The aim of this study was to evaluate the resistance to degradation and to compare the wear resistance char-
acteristics of four composite resins in an alkaline solution. The resistance to degradation was evaluated on the
basis of mass loss(%), degradation depth(sm), Si loss(ppm) and wear depth.

The brands studied were Heliomolar flow, Filtek supreme, Point4, Tetric flow.

The results were as follows:

1. The sequence of the mass loss was in descending order by Heliomolar flow, Filtek supreme, Point4, Tetric

flow. There was significant differences among the materials except Heliomolar flow and Filtek supreme.

2. The sequence of the degree of degradation layer depth was in descending order by Filtek supreme,
Heliomolar flow, Tetric flow, Point4. There were significant differences among the materials except
Heliomolar flow and Tetric flow.

3. The sequence of Si loss was in descending order by Filtek supreme, Heliomolar flow, Point4, Tetric flow.
There were significant differences among the materials except Point 4 and Tetric flow.

4. The sequence of maximum wear depth was in descending order by Heliomolar flow, Point4, Filtek supreme,
Tetric flow and there was increasing wear depth on soaking in 0.1N NaOH solution.

5. When observed with SEM, destruction of bonding between matrix and filler was observed and when ob-
served with CLSM, the depth of degradation layer of specimen surface was observed.

There results indicate that wear and hydrolytic degradation could be considered to be evaluation factors of
composite resins.

Key words : Composite resin, Wear, Subsurface degradation, Filler
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