J Korean Acad Pediatr Dent 28(1) 2001

X E_ AHdH =S A = -

e ZEHE 7l +8 F ol 2 =T}

=T Hatof| 2t oI
Uil - 482 - oldE
MEieta Aot sop| et wd 9 A gAFA
— I=XH

SZIAE YA thekst AL FAR Ao B JES n 1, $EE F9o 87 L3 A5 Add DL JFS
%'/T\_ 2}]\14' ?'70" 14-]0]]1\1 _}l‘_‘s‘% %E;}QE E‘“;ﬂ% '501-/\01- é":v‘i_oﬂ h‘—%ﬂcﬂ 3}]\1’ %E;}lg Eﬂ?ﬂg] UHEQ_/_\_—E- —T——E—% g‘$§ _/":
geng 7 A% ZEAE HAE YA 9. T3 DIAE PR 8 Tl gudz npuAsre] A3t B4
O @A et Azbe A3E FEAE 79 £ FF WE GFHES 2345 e #Adte] LolHnAt 8

Ase= 1% Z2-100(3M, U.S.A), 232 Spectrum(Dentsply, U.S.A.), 3% Clearfil AP-X(Kuraray, Japan), 4
T2 Pyramid(Bisco, U.S.A), 57& Heliomolar(Vivadent, Germany) & Uyl 79, 302, 60Y. 12097 S50l ¥
o] 37T BE#g F Instron 6022(Instron, UK.)E o] g3l &7t es 22702s

2%l he ge 2oE 2
ek

1. 7%, 30¢, 60¥, 1209 & 7|3te] S8l wie} 2§ oM 4&5d =7
2. 79, 30¥, 60%, 120¥ & 7)3to] 713t whe} RE oA =
3. Hybrid typedl 1, 2, 33l B13| matrix H]£°] %-& microfine type

(p<0.05).
(p€0.05).
7} ket

£

H
s

il s

i

FR0 : FXAE U, MEY L, FEEFF, 4FLE, TIUE
.M B tor7} o3t} EF FrpH o2 Ao kg g A3 ultravi-

ZIZAE A9 B4 AL 19508t ZellA 19609
%ol Bowen©] epoxy resin® FHA 2 73sl7] Ys) 43
BHHA AlZE T, Epoxy resin® £8A17to] @3 W alo]
Ze]= 2740] 900 epoxy resin¥ acrylates®] AHS AFA
7171 943 A73H2 % bisphenol A-glycidyl methacrylate

olet light absorber, 7] T & A& 47! 9g hydro-
quinone 2 inhibitor, 218131 X|o}e] M3} 285 o] F7] ¢
g At 207l FEAE A Aulde] Fa3k AXYE
9] Class I, IV, Vol AR&sl7] 93l dtslo] 353, w4
o] A, vl A 5 B A Bdgle wEE dAle 7
Ao = AM-E 3 e},

(Bis-GMA)7} Bt A Al HU1, Bis-GMAE ZF¥AE g2 FEAE 1Y ekt JEL 71AE A B d3gS
JMEYARA Q75 e B2 FES FZAAY oy & A1, g FAIA F7) F3A9] gige] S71ETFE 714

= B8 AR Auid 8-S g 7)E0) A9 sili- A o] e oz dHA gt w3 AR 74
cate cement®} acrylic resing WHEA] A& 2ok, AL BAd 3831 o3k n|Z PP 27F oA EH 3%

Aol FEAE YR B 242 FAH . FH AE Yz FEEL P i =&2Ho YA Hu, FE9
i fExd 2] FAAZ, FAARZ Q&) 247 & Fre FXAE 4R 7AA 447 vtE A& Hojme
o]7kAl &2 Aol vl A ol 7|47 AA& ZHA € FIAE Hzlo Aol FeE v]|Zh, E3 B E 1ol F
3, BgF Adde] HBgdd ol 7 HAT. o] F T8 FEE EYA-FHA Y 2y AR S 7
7HA Aol Age] Ted TS Fol7] A8 o8 7R A A FHE T2 o FEAE YR £EEY longevity
Fol Hagd" silane(coupling agent)e] MEZ ~e A o Gg A 4 e vl oo AAE e ZTEAE YA
Atele] AR 938 "ot T8 93 activator, initia- < 7Y, 304, 60Y, 12093t SFSolA BiAsle] 7)3ke] A

146



AlREE #@7 FoA Z-100(3M, U.S.A.), Spectrum
(Dentsply, U.S.A.), Clearfil AP-X(Kuraray, Japan),
Pyramid(Bisco, U.S.A.), Heliomolar(Vivadent, Germany)
o8 ol E& 72 1,2 3, 4, 5ire g st

2. oA

D AHA % 2 24

ORI

273 4mm, Zo] 6mm9 cylinder BN (1SO 2= 2+ 2
nhe} 5709 Al g 5Fel Bl o R AzAe ANg R BE &
37T F7ol 7¢, 30, 60¥Y, 12097F 33 & Instron
< o83 &3 crosshead speed 0.5mm/min).

Table 1. Compressive strength [ Mean (S.0

310.08(33.82) 282.78 (7.35) 196.2 (13.28) 164.22(10.03)
277.22(34.58) 25452 (3.40) 212.36(28.70) 177.64 (2.89)
274.88(29.06)  223.12(10.70) 207.78(12.14) 160.24(17.32)
24956(12.10) 190.82 (2.69) 1816 (4.40) 104.02 (2.34)
285.54(40.97) 186.24(10.00) 1850 (3.61) 1664 (7.02)

[ B L N

350

300

250

200

MPa

150

100

50

Group

Fig. 2. Compressive strength(7days).
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Table 2. Flexural strength [ Mean (S.D.) )
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Fig. 7. Flexural strength(7days).
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Fig. 9. Flexural strength(60days).
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Fig. 10. Flexural strength(120days).

9 Zu|EYA 9] 2245 1 & FF F5E Hol2
219 sjeg x| By B]&o] B & microfine EXAE #Hzl¢l
5°] hybrid type?! 1, 2, 3Ry & F571 A ¢4 =
o} STt e AoE YAHT 472 FHA o] =
2= Hutdo g 7wyl voked ol Al dFow £
2 FrolT e AL o3 ARy Aol FAAY 2

711} silanization® manufacturing process?] Zke]ol|A] ] &
g £ 5lonz ofd Ayt U Ao g AztH
FEL FAA = 93-S T Calaris®t Soderholm®™ &

quartz® ¥l FEAE AL FES FFIT Axe
94 e ZAel7t gl e} bariume]l E0ldE AfolE 3

NE & A3 Z=e Aart vz stdth. & barium
glass7} quartzB2o 744 28l o 912322 barium
glassE T3 FXAE 87 0] quartzE TS RAEG &
A BalE 7teAde]l o avk o3 silica® & AF
& T AgAoz g gAlAS HYded ole WA
2 quartz4t bariumel ¥)& 71271 411, silane
moleculed] o] B3 silane M X7} BgAsta] 7leA
Bl o 9173b7] wZolth®. E3t glass AL pure
Si0z FAA B} 7heA el Dsd SR} 7heAd £
ol P Aol 255 FHATE 2 Aol ¢ Aot
B AfdMe 4 7o 38} AR TS ¢V o189 ol
ek B4L 31A| B3ttt

L3 silane coupling agent®] A# HgAdo] PfEH A-2A
A Ao gae ¢ F5E Hadster 2231t Chen
I Brauer*+ 2% n-propylamine® 3-methacry-
loxypropyltrimethoxysilane(MAOP)®] silica®l silaniza-
tiong F7M17)13 o] FEAQ silane bondE YEME A&
AR} 8 Ao Fvl2 AWt Silaned] 444
< Z7MA SR AT AL F7H417171 930 fluorinat-
ed silane®] °o]dF |t MEZ 20 vhgE @4 o] F Ao
ol AHE-E = I, o] & diAshe WY oE I3 fluo-
roalkyltrialkoxysilanes®t MAOPE 439] silanex2|stA}
aminoalkyltrialkoxysilanes®t MAOPE 41%< ™ silaniza-

M oAt e
EN

M o

JZ’L Elol‘
lo



J Korean Acad Pediatr Dent 28(1) 2001

tionel S =™ phenyltriethoxysilane?#e aromatic
silanes®t MAOPE 419} silane A &dtA1} vinyltiethoxysi-
r2 B33} aliphatic silanes¥ MAOPZ 4lo] 2| 8tA
W alkoxy-\t chloro-silanes®} fluoroalkyltrialkoxysilanes
9} MAOPE 497 silane layer? crosslinkings £7H)7]=
Hgol St} Silane coupling layerZ} 8 &49 & F
d 3 FAE gerh

Bis-GMAE 71222 3= 4% 2Fds $@=9en 3t
Hog g FgAolt} whHe yrethane dlmethacrylate7.5L
S WEYAE AL A9 AF Brlol] thFgl Ao F&5)
Aol HAEJF? . o] AL degradations ik}
=el2 A g v 3 33 =)

A -

lane®

rok

2~y A=
I EF

ELE—’F 3

el 4

ok

= #%17} resin bonding agent 7%= &
Qs ”OV]J% gl Z17kel = resin bonding agent”} wj7H ¢
t}. Resin bonding agent= Y8t o2 2AAE ¥3lslr] &
1, Zetriets gekol off- wtol @R fluidityE A%
U} e Aoldo] AN wf o] A 2A /\é;ﬂi ol &}
EAE s 8 24 28
8t 34 2-hydroxyethylmethacrylate(HEMA) 2
A YAE FEE2 HYA AT, o]2 & resin bondmg

material & FE2 ¢ & T5elA HYth £8 4 Aoln
#¥# bonding resin?tell micro-space’} Q& 7S G218
483 ¢ e, dxle] sl e HHsly) o
Tk T8 Foll TASLE stressE Tha HAaA71T) w2 8|

e FAL Aol bonding resin-resin interfaceoﬂ A
E stressE FE2). = bonding resine] W24 $2& &

434 bonding resin-resin?te] 232 2ksiA| 71T
Bonding resine] & 4% (w/w)e & E4E Holk vy
o kARl AL 1% (w/w) ©|8te] F8 FFE BT},

oL #xlo] FHAE
A7 A g @A
resin®] THAA AlZE
A& 7% @73 bonding resin 7t interfaceo] <8

Z3hel= 9 bonding resing A
o171 wWiielth. wtebd bonding

e 9H59 point/line angled A &
o] A

T e 7FeAel A "tk =3 bonding resin® dimen-
sional change?} #1319 $&4%S 13T £ 9}, ol

& 7% dimensional change®] o] 2 <laf Zgo] okaf#] 4
E-29] longevityel] A3 = 5 9t}
ijz;zlE a]]x],] HH]— T} hale =
BE oA = marginal staining
84 Fe 0}‘/}7 2 5 AP, gekgt w9
A T8 FaEAE dessication®)
HEE margindl Al =ZE vl 852 bonding resin ZolA]

fluid7t Wl 2glol o) 59T ol g e fluide] $59

>y B

B =
O

&5
N,
{m
e
™,

tio rlr
1©
e
>,
o 4x 4 )

oﬂ, ﬂlo

150

FAAG F2AATHA A
o] A E JpAet) o|AL E3 eHE F
marginal stainingS 7F4 &t}
o] AT £ B4t BIAE A FERE 23
T YA, E2 ko] o}
A Z}=) = microfine type® 5@
+ AReAE 1208744 Basto] 2
713 Bsle] Aes é@ = F

E
=
]

=)

P

o~

ikl
il
=2
X
rir
o

O
R

F7HA<l

AR 77 WA e g4
Bg & ¢ ol 717}$ storage medium©l+ 2]
7} B astelel A

Ry

vz =
A Aig BEAE AR F2 Fool BE GEYE

o 237 Ee] WsE 97] Yl Z-100(1), Spectrum(2
), Clearfil AP-X(3%), Pyramid(4+*), Heliomolar(5+*)
i 37¢ SR 7Y, 304, 60

<, —?'F Zpzte] &A= TIREE 243

of b3t 2 éﬂr—% A},

1. 74, 304, 60Y, 120€ 2 7)|7to] &7)8hd]| ule} & 7o
A G&7 =} sk ATH(p<0.05)

2.79, 304, 60Y, 120¢ & 7|7to] Zr}elol whe}l RE T
A FF3E7 A28 THp<0.05)

. 2, 3790 ¥l&ll matrix H]&°] %< mi-

ARV S =8

3. Hybrid type$l 1
crofine type$! 5ol 7

Anes

1. Kenneth JA : Restorative resin in: Phillips Science
of Dental Materials. WB Saunders Co0:274-292,
1991. _
William JO : Polymeric restorative materials: com-
posite and sealants in: Dental Materials and Their
Selection. Quintessence Publishing Co0:97-102,
1997.

Draughn RA ' Effects of temperature on mechanical
properties of composite dental restorative materials.
J Biomed Mater Res 15:489-495, 1981.

. Wu W, Mckinney JE :
wear of dental composites. J Dent Res 61:1180-
1183, 1982.

Wu W, Toth EE, Moffa JF, Elisson JA : Subsurface
damage layer of in vivo worndental composite

Influence of chemicals on



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

restorations. J Dent Res 63:675-680, 1984.
Roulet JF, Walti C : Influence of oral fluid on com-

posite resin and glass ionomercement. J Prosthet
Dent 52:182-189, 1984, '

. Oysaed H, Ruyter IE : Water sorption and filler

characteristics of composites for use in posterior
teeth. J Dent Res 65(11):1315-1318, 1986.

. Soderholm KJ : Degradation of glass filler in experi-

mental composites. J Dent Res 60:1867-1875, 1981.

. Soderholm KJ, Zigan M, Ragan M et al.: Hydrolytic

degradation of dental composite. J Dent Res
63:1248-1254, 1984.

Fan PL, Edahl A, Leung RL, Stanford JW :
Alternative interpretations of water in composite fill-
ing materials. J Dent Res 64:78-80, 1985.
Kalachandra S : Influence of fillers of the water
sorption of composite. Dent Mater 5: 283-288, 1989.
Venz S, Dickens B: NIR-spectroscopic water sorp—
tion characteristics of dental resin and composite. J
Biomed Mater Res 25:1231-1248, 1991.

Momoi Y, McCabe JF: Hygroscopic expansion of
resin based composites during 6months of water
storage. Br Dent J 176:91-96, 1994.

Pagniano RP, Johnston WM: Three-year effect of
unfilled resin dilution on water sorption of a micro-
filled and hybrid composite resin. J Prosthet Dent
75:364-366, 1996.

Bowen RL : Properties of a silica-reinforced polymer
for dental restorations. J Am Dent Assoc 66:57-64,
1963.

Beech DR, Brown D: The role of the filler-matrix
Interface in composite restorative materials based on
poly(methyl methacrylate). Br Dent J 133:297-300,
1972.

Dennison JB, Craig RG: Physical properties and fin-
ished surface texture of composite restorative resin.
J Am Dent Assoc 85:101-108, 1972.

Pearson GJ : Long-term water sorption and solubili-
ty of composite filling materials. J Dentistry 7:64-
68, 1979.

Brauer GM : Properties of sealant containing bis-
GMA and various diluents. J Dent Res 57:597-607,
1978.

Douglas WH, Craig RG : Resistance to extrinsic
stains by hydrophobic composite resin systems. J
Dent Res 61:41-43, 1982.

Dermann K, Rupp NW, Brauer GM: Effect of hy-

151

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

CHgt2~obx| et x| 28(1) 2001

drophilic diluents on the properties of cured compos-
ites. J Dent Res 61:1250-1254, 1982.

Hirasawa T, Hirano S, Hirabatashi S, et al. : Initial
Dimensional changes of composites in dry and wet
conditions. J Dent Res 62:28-31, 1973.

Ferracane JL, Berge HX, Condon JR: In vitro aging
of dental composite in water. Effect of degree of con-
version, filler volume, and filler/matrix coupling. J
Biomed Mater Res 42:465-472, 1998.

Sarrett DC, Ray S : The effect of water on polymer
matrix and composite wear. Dent Mater 10:5-10,
1994,

Braden M, Causton EE, Clarke RL : Diffusion of
water in composite filling materials. J Dent Res 55
1730732, 1976. ,
Braden M, Clarke R : Water absorption character-
istics of dental micofine composite filling materials.
Biomater 5:369-372, 1984.

Soderholm KJ, Robert MJ : Influence of water expo-
sure on the tensile strength of composite. J Dent Res
69(12):1812-1860, 1990.

Bastoli C, Romano G, Migliaresi C : Water sorption
and mechanical properties of dental composites.
Biomat 11(3):219-223, 1990.

Soderholm KJ, Calvert PD : Effects of Water on
glass—filled methacrylate resins. J Mater Res
18:2957-2962, 1983.

Soderholm KJ : Influence of silane treatment and
filler fraction thermal expansion of composite resin.
J Dent Res 63:1321-1326, 1984.

Calais JG, Soderholm KJ : Influence of filler type
and water exposure on flexural strength of experi-
mental composite resins. J Dent Res 67:836-840,
1988.

Soderholm KJ : Filler systems and resin interface
in: Posterior Composite Resin Dental Restorative
Materials. G. Vanherle and D.C. Smith, Eds.,
Utrecht: Peter Szule publishing Co., pp. 139-159,
1985,

Von Fraunhofer JA, Curtis P Jr : Physical and me-
chanical properties of anterior and posterior compos-
ite restorative matreials. Dent Mater 5(6):365-8,
1989.

Chen TM, Brauer GM: Solvent effects on bonding
organo-silane to silica surfaces. J Dent Res 61:1439,
1982.

Craig RG, Dootz ER: Effects of mixed silanes on the



J Korean Acad Pediatr Dent 28(1) 2001

hydrolytic stability of composites. J Oral Rehabil
23:751-756, 1996.

36. Lee SY, Huang HM, Lin CY, et al: Leached compo-
nents from dental components in oral simulating flu-
ids and the resultant composite strength. J Oral
Rehabil 25:575-588, 1998.

37. Pearson GJ, Longman CM : Water absorption and

152

38.

solubility of resin-based materials following inade-
quate polymerization by a visible-light curing sys-
tem. J Oral Rehabil 16:57-61, 1989.

Michael FB, Shigeisa I, Junji T : Water sorption of
several bonding resins. Am J Dent 12:295-298,
1992.



iml
=
o

Z2-0bx|tets| x| 28(1) 2007

Abstract

A STUDY ON CHANGE OF COMPRESSIVE STRENGTH AND FLEXURAL
STRENGTH OF DENTAL COMPOSITE RESIN AFTER WATER STORAGE

Nae-Jeong Jeong, D.D.S., Jung-Wook Kim, D.D.S., Ph.D., Sang-Hoon Lee, D.D.S., Ph.D.

Department of Pediatric Dentistry and Dental Research Institute
College of Dentistry, Seoul National University

The difference of composition of composite resin may affect the mechanical properties of composite resin and
the environment is important for the properties of materials. The composite resin restoration is always exposed
to fluid in oral cavity and the composite resin matrix is able to absorb water, which is accompanied by some
swelling of the composite. The uptake of water by composites has been correlated with decreases in surface
hardness and wear resistance. The purpose of this study was to investigate the effects of water storage in 37C
distilled water after 7days, 30days, 60days, 120days on compressive strength and flexural strength of dental
composite resin, Z-100(group 1), Spectrum(group 2), Clearfil AP-X(group 3), Pyramid(group 4),
Heliomolar(group 5).

The compressive and flexural strength were measured by instron machine.

The following results were obtained :

1. There were significant reduction of compressive strength as water storage time increased, 7days, 30days, 60

days, 120days(p<0.05).

2. There were significant reduction of flexural strength as water storage time increased, 7days, 30days, 60

days, 120days(p<0.05).

3. Group 1, 2, 3 -hybrid type showed higher compressive and flexural strength than group 5-microfine type
which had lower filler contents.

Key words : Composite resin, Matrix, Water absorption, Compressive strength, Flexural strength

153



