J Korean Acad Pediatr Dent 29(3) 2002

ZAMXFSI0|ZT BEE #lo|x| FAFED|ZS 0|R%
| S2aRle] HAlo) pEt 9T

17

o
i

o35 - ME

09

Adeistm A e ol et il % Ao sl e

—— SexE
2 d 7o) HE Prodigy(Kerr, USA), Vitalescence(Ultradent, USA), Z 250(3M, USA), Filtek flow(3M, USA)#! 4
o] Bzl e Al e3te] 7 A Bo] BAGAS FrtstauA slgrt. AL, B B F Zo|, 829 Si ¥EE 7]

2 7+ G7le] AL Frisle o 2 2HE At

1. BAEAZE Prodigy® Vitalescencerlol, Z 2507 Filtek flowAteldlE o] E HolA] gFgkon A3 AFT 7hel

= 2ol & BYtH(p(0.05).

2. B2 Zo|= 7 250, Filtek flow, Prodigy, Vitalescence £2.2 Zraatdon, W7kA] A Ftoll= o3 Aol & B
ATH(p<0.05).

3. Si 8242 Filtek flow, Z 250, Prodigy, Vitalescence £ 2.2 #adtdon 7 AlF = ¢
(p{0.05).

4. 7} A|Z9] BAEAT Ba)F do] Abol(r=0.714, p<0.05), FAEAT} Si £&%F Alo](r=0.770, p€0.05), B8l
Zol9t Si 23 Alo](r=0.930, p0.05) & B AHAAE B4t

5. FAAAEN 7 #2A) NaOH £ B3 3 Az 7|43} D& Alole] 29| #ag #2T & AT

6. 234 go|A &#n|A #EA NaOH & B#g 5 o Ba= zolg #ad & YUt

{

l“

o

zol g BTt

F20] : H3A, 37 29, A

.M E et g3 s BEER S RAE vhst dog 1
a3,

Fug BAlo) A o) R Ade pEY @y Tl e veage v e gas ¢
3 ot 359 BN TR XY ArlgN o] ¥Hez WANE AOE udth H%H LS Fo) £HE
7R $AANA 22 A4Sl Gk 2ol ol & S A3 Al of Tee st S oheed e A
4 PolE BT PR FREe b 2 BAE 3 $ol ol e o) AL FHBel FRE FFS
Qg 0t oA FE bR AT YB, o Yelsh 714 olel 4¢ AL J}wmﬂ, Fd S2ol

Bgu7 £3589 vhee 21489 vhe, Bejel wd, Wele)  /19-8Y Agus 2 ) E £¢ 59 ANS AFHe] B4
243 TE HYE AR RN E oz HIHPRY. 1 AR A TS s Aoz AgEY. 5 o7 S8
et olelg o] 2o R BE vhraYe] oA HAE Bt 29| vlei B84 Falsl AAA mlRe) 2RAE9] 2o

e B9 niRe ZIAAQ W] o3 vz E = & A 5 U
23 49EA) 2o Y. Wush Cobb'e ZHW wpo} AN e BalE AddAE Be 9o Fuseles 2

¥ ¥ AT 20019E Adusmy e daTe SeaTE 449 2 oleln A9

430



%2 g0 Faso od gz ¥ ARANE 0.IN
NaOH &9 o] &3ttt 0.1N NaOH €92 pH=1322
pH=T7¢] Zolu} ehefel vla) 10%01) 345to] &2
ST, w2 NaOH $9& Ageelt Bol v]
2% A E AFHAE = ey

w3 $ol3 olst BaATH BAE o FAAAHY A
B2 A RN ISR, 2ALARIE o
£2 2L FAIYL AT A3

£33

A} &

RNy

al

Ao Eojoi] g3 daw oi}‘“?ﬂ- /\] A g J‘:}.-le)‘]_l‘l;_ X Sl
A FARu)Ao] x)2)8to)] EelEo] 48314 o)-&5¥ 1 gt} =
2AHU A AN 0 2= B 71=d) Zolyt Al st 100m

BT o| B2 A BAZ FA oA F27t HEE speiol A
e Aolth® HEAHQ SEM(Scanning Electron
Microscope)°lt} TEM(Transmission Electron Microscope)

oAl & Fagt AlH HUx 7ol Bagle] %9 Yoy ar-
tifact® Eolet}. #&sl ) st AlHY g A - laser #F

A7 detectors] 23& UAAA ZAA Hlojd ojn|=]df 2

@ UA AR A2aFoRA olnlxe UYEE %Y % 9
T, 95H ANE 3AAH QAGPOE ART FE ep

2 479 Bae Bgue) oo vAE $44 Fai
3T W) WA TR RS BHle Bapel 2ol

FHstn FARS, Siooj&9 =, SEM# Energy

Dispersive X-ray Analysis ¥ confocal laser scanning mi~

croscopy (CLSM) 59 #&& 53 A= §4& vw 24
&tz 3kt
I. o7 Mz % ey
B AFqAEe F2 FEQsEA AHEn 9E Prodigy

(Kerr, USA), Vitalescence(Ultradent, USA), Z 250(3M,
USA) %5 3% paste type 5377 flowable type 538
A9l Filtek flow(3M, USA)E A+&3tat).

1. AlEHE

Z AHLS 57 3mm, WA 10mm®e 8ZE E=(teflon
mold) & ©]&3te] 2 AlFuict 5704 Azeieich. S3Ee
Eﬂﬁi B FUta 7| EEAE Foly] Y3 #R 7=

ZA171 3 272l Mylar sheet®} fel#Ho 2 3ste] HH
5‘ T“ﬂ% HENT. A FA ST (Coltolux, Coltene,
USA)Z 3T 2024 F2ARE Ty #2] #3% Mylar sheet
g AAR F 7 Holl 2024 F7F 2AFSIAE F3kel gsE
AL 600, 1000, 1200 2 1500 grite] AFERZ 22 e
A FAs Autetdt. Aut & SRS WA 2EIAHVE
o] g3to] 387 A H3sI AlAY ol&EAE AAS N 2 Al
HE 60T LB 2417t B A=A HT

431

CiEt2-obx|mteta] x| 29(3) 2002

24928 9 e
WL 123 %
o 4123}l
ol A3F

American National Can, USA
85 gocolA 2537 BB
HCl 902 2417t Bt i‘r/\]Z_
Az #E SHad 2719 ¥

AReke] 2L (%)E

FAAIE 7é STt

243 % 600Ce furnaceolA 2417k
A2AIZ) o Eolle Zele 7A
28 A 2 Jehigich

'é'

NRE ol gd) e 4

(Energy Dlsperswe Spectrometry, Hitachi, Japan
FAAARI A S AHg AT 29 Ed e P
AFE 22 st ATl Si & B4

8&= Sisk &4

5.

A

AZLd Yz 8249 Si 5E S33] 93+ back-
ground® 9ol A1, Aol Hojupn nlFdid] ZHEo
A grddTetznt s 237 (o8 ICP-AE,
Leeman 010-2106, Leeman Lab, USA) & o] §3td HHE
Asisict

=
=

=

6. TAIIAtEDIEH

BHE
0.1N NaOH &9l 60ColH 253 A3 Fo| Al of
ZA) @7 (Epofix Resin, Struers, Denmark)el &3}
600, 1000, 1200 2 1500grite] A1XZE EH-E Ar} 3undt
1un ALOs (Logitech Ltd, UK)E w53l 259 AHE
Ae 3 29 A)ste] FARAEN A (S-4700, Hitachi,
Japan) 0.8 &8 AHe7] A3} Fo] A | FHE dEata,
AHe hzEe oz A} BiFS 7R3t 1 FAE
233519 o T = zF Al SR & A F ] AlSSFAT
7. S5 20| FAIS0|EHE HF
29 AH & ulo] 22 % ([somet, Buehler, USA)Z ol

sk} 500m=z Adstn ehol= fefol FF3%Y. PBS



J Korean Acad Pediatr Dent 29(3) 2002

bufferdll 5% A= B2 T Propidium Iodide(PT) €% 102 0. oA7A5H
=¢F BE T I PRSE A#EET CLSM(Olympus
fluoview 300, Olympus, Japan)°lA He-Ne #l¢]A € 1. 2He] 42 24

(488nm) & o] &3t} HajZ ol & Has T
EDSol| o1& Zajo] sietA J& B3z 28 §F &

8. Al A A A= Table 17 2}k, AA AlHolA dejo] 74780l
AN 9 FFE FANE Jeld Axke Table 29 2
o, 2t AEUe g8 AT dFe BF g2y, ZE AF9
a7 o 49 B B8E& AFgsidn, AFHEEE 9 Sie A% Fgsta ot Prodigyet Filtek flows P9
Duncan’ s multiple range test& Al3a}om, FAIEA, 5h.g-2ko] =& B Vitalescencedt 7 2508 WEREA] gt
2o 2 £29 Si =9 AFFAE B Pearson 7 2502 Ba2 %o] dh3tz Uit
correlation® AH&E3IATE.

BALY, BalE o] ¥ Si wEol dg AFL AelE

Mo 24 oY

Table 1. Chemical composition in the filler particles

Prodigy 23.97 5.26 14.17 - - 51.90 1.60 1.46 76.62

Vitalescence 67.73 1.01 19.66 9.66 1.94 - - - 74.09

Z 250 41.49 0.77 13.55 7.08 37.11 - - - 79.40

Filtek flow 51.68 0.71 21.36 - - 26.25 - - 67.13
Table 2. \Weight

Prodigy 3 77 1.23 1.12
Vitalescence 50.18 7.16 1.44 - - -
7 250 32.94 0.61 10.76 5.62 29.47 - - -
Filtek flow 34.69 0.48 14.34 - - 17.62 - -

Prodigy 0.375+0.126 A

Vitalescence 0.275+0.095 A
109 0.003

7 250 1.15+0.640 8 B

Filtek flow 1.6+0.600 B

Prodigy 52.850+9.009
Vitalescence 29.531+3.518
.336 0.000
7 250 118.687£8.939 70
Filtek flow 93.718+13.831

Table 5. Si loss(ppm) of 4 composite resins exposed to NaOH solution

Prodigy 819.50+67.00 26.29 A

Vitalescence 133.25+6.85 1.706 B
960 0.000

7 250 2016.25+49.90 36.36 1988 C

Filtek flow 2122.50+20.62 42.49 D
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Fig. 1 Fig. 2 Fig-3

Fig. 4 Fig.5 Fig.6

Fig.7 Fig. 8 Fig.9

(Fig. 1.-Fig. 3. Show scanning electron micrographs of Prodigy)

Fig. 1. Shows Prodigy before soaking in 0.1N NaOH solution( X 5000).

Fig. 2. Shows Prodigy after soaking in 0.1N NaOH at 60C for 2weeks(x5000).
Fig. 3. Shows degradation layer depth Prodigy(x100).

(Fig. 4.-Fig. 6. Show scanning electron micrographs of Vitalescence)

Fig. 4. Shows Vitalescence before soaking in 0.1N NaOH solution{ x 5000).

Fig. 5. Shows Vitalescence after soaking in 0.1N NaOH at 60T for 2weeks{X5000).
Fig. 6. Shows degradation layer depth Vitalescence(x 100).

(Fig. 7.-Fig. 9. Show scanning electron micrographs of Z 250)

Fig. 7. Shows Z 250 before soaking in 0.1N NaOH solution( x 5000).

Fig. 8. Shows Z 250 after soaking in 0.1N NaOH at 60<C for 2weeks(X5000).
Fig. 9. Shows degradation layer depth Z 250(x 100).
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Fig. 13

ZPosition

Fig. 15 Fig. 16

(Fig. 10.-Fig. 12. Show scanning electron micrographs of Filtek flow)

Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

10

11.
12.

13.
14.
15.
16.

. Shows Filtek flow before soaking in 0.1N NaOH solution(x5000).
Shows Filtek flow after soaking in 0.1N NaOH at 60C for 2 weeks(x5000).
Shows degradation layer depth Filtek flow( X 100).

Shows CLSM image of Prodigy.
Shows CLSM image of Vitalescence.
Shows CLSM image of Z 250.
Shows CLSM image of Filtek flow.
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Abstract

SEM AND CONFOCAL LASER SCANNING MICROSCOPIC STUDY ON
THE CORROSION OF DENTAL RESTORATIVE RESINS

Kuy-Ho Yang, Eun-Hae Park, Byung-Cho Jeong

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

The aim of this study was to evaluate the resistance to degradation of four commercial composite resins-
Prodigy(Kerr, USA), Vitalescence(Ultradent, USA), Z 250(3M, USA), Filtek flow(3M, USA)- in an alkaline so-
lution. Resistance to degradation was evaluated on the basis of following parameters: (a) mass loss(%), (b) Si
loss(ppm), (c) degradation depth (um).

The results were as follows:

1. There was no significant difference between Prodigy and Vitalescence, also Z 250 and Filtek flow. But,
there was significant difference between former group and latter group.

2. The sequence of the degree of degradation layer depth was in descending order by Z 250, Filtek flow,
Prodigy, Vitalescence. There was significant difference among the materials.

3. The sequence of the Si loss was in descending order by Filtek flow, 7 250, Prodigy, Vitalescence. There was
significant difference among the materials.

4. The correlation coefficient between mass loss and degradation layer depth(r=0.714, p{0.05), mass loss and
Si loss(r=0.770, p{0.05), and degradation layer depth and Si loss(r=0.930, p<0.05) were relatively high.

5. When observed with SEM, destruction of bonding was observed between resin matrix and filler.

6. When observed with CL.SM, degradation layer depth of composite resin surface was observed.

Key words : Composite resins, Chemical degradation, Resistance to degradation, Explanation of figures
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