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x=r: P(0.05), &3 ?ﬂﬂﬂ ol Tt A= vla) 7Hg 2 24 A%E el

4. A A FEA BE FEEFE7} 271 mhet $E A= 24 THP0.05).
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1. A7H=

BgdgroezE 7-100(3M, U.S.A), FEXH& F-
2000(3M, U.S.A.), ARHAG Fe}2ole] Q=1 & Vitremer
Restorative(3M, U.S.A)E ©] &3l FEEFFTT} dFAE
23S 93 ANHE 44 AT, 2ARLdeEE
Flipo(Lobel France Co., France)& o|-&3l%lon, #d&
plasma arc lampZ 339-& 380-520nmAtt. AFe] 74

2 93 10*87A] 23 7Fed AAA S AJ180(Mettler,
Swiss) S °o]&8¥ 2, ¢¥EZEE Instron (Instron
Corporation Headquarters, U.S.A.)& o] &3l Z33A
=3

2. A U

D 79747]7th /\lﬁ"

F4=9 —’S‘ = Hﬂ "]:53 74z} 11]3} }9\25} ABERZ A
717be wek Z2) 10709 NS uR S & FRETE 4
A 12070, ¢FAE 23 AE 120718 A== F 240749
ANH S o] &3to] AEsIGAT

2) FEEFE 33

@ A1He A=

W7 15mm, E°] 2mme 95% Teflon E=E |35}
rubber gloveE 71 FHZ AR E E= o oA €& F &/
g o) gl Bl guidA ¢S vl VxS TS
A33lgn}h. BEALE AlHe 3 B 4583 324 43|
ZA18l 1 WA & FY A A

ORIRE R

Ztzte] A HE 20cc?] E7F4E AL 30cc viald ¥, A

a7 ZA717E B 3TCHA BAIFHAT

@ +2FrEe 439 439 23
SuEEEE A4 A3 BA 7o APAE
=

gk ARl 34 A 43

o2 v %
& AAALE AL,

A7) Fole AR vialold AW F, ABe) Flel 2ASR 7
Qo) 52 AR A3 ABS FAE FeAlel 2914 o
Balrl 489 5 A% 2,
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FEEFEY AE AHFig. 1).
FEEFFE(wg/m) = (mr-mo) / V A7)t ¥ 24 AR FEEFE Ao & vlus) & 23,
mo: AR A AF me JAA F A, V: 7 AR 717k BAG 0] FFF @=0.001904 2 A8 FEF
Frd fol3 Aolzt °]3’i‘31r(Table 2). 193 232 A%
3) ¥EA=9 &3 Vitremer®) $23557 74 ¥gew, F-2000, Z-1009)
® AR A% &oz FAFR D, AFAZLY G mA
W7 Amm, 0] 6mme 9EE Teflon E=8 o] &3l ¢ 7-1007 F-20007tellE 213 2ol 7k flgich. 459} 85l
BE4r 2PANATG FLF oz A on, A9 A& Vitremer, Z-100, F—20004 oz FAE R, thgH|
g W o 324 23] FFRAEI T oA Z-100% F-20003telE f<I 3t 2ol 7} glAth.
@ 954=Y 34 2. iEzEel 53
2ol NBE AR 7135 AANN F, HYY FES
FRESE Z2HoM 9 LI H o2 AAHTT Instrone 2 Table 3014 & ¢ $i%ol, AA/|T @te 2 *‘fﬂzﬂisl
AEAEE AT tzzte W3les #EAS A3, 72-100% F-20002 frelas

a=0.001°14], Vitremere fo4F a=0.059A Tr.hﬂ 2}

A&AEo A o)7} 9glt}. 2t ABA R 1Y F 2HA 7} thE 713k v
#&7}=(MPa) = 3t (N)/TAA (nr) =7 BREYT, GEH AN 12 UHA 713 G
Aol7} Qlalek. Z-100% F-20002 2F, 45, 853tdle e
I. A7HH g z}ol7} 5.3121_911], Vitremere 19, 2%, 453l frel @ 2
o)7} YT, 2%, 4F, 8FTAAE F T Zel 7} AT
1. TEETT &Y RE Tﬂzﬂ—‘: A 717k 713l wel 45 =e Hast
‘ Qeon, E3 7-100& 27X F43 #4E ey &

Table 19 YERo], AX7)3t) w2 24 APFARY 52 ki F—ZOOOJJr Vitremere ¢EHAE W3} Fdo] fARSH &
45 Agla ZE AR FI5FE «=0.00104 Fdg A A (Fig. 2).
0] &

Aol7k AT 7 AR 19 F FHA7} ‘%DW 713k wlaf AN E= 2 @@ZHE" FEHHT Aol vl 2 2
FRELTI @R8] vgton] tiEu|wold 7-1002 479 7}, A7kl BAG] Fol5F a=0.00104 & A B3 4F7

s
8F el #AT Hol7} G, 279 4F AR FoF Aol EOﬂ frolg Aol 9 aigrq 7-100°] 7V ¥&2=t %
7F 995}, F-2000%} Vitremere 25, 45, 85T #¢ CF-2000, Vitremerd] €08 #AHITH AT, tHEH
& Zol7h YT Y, RE FEAE AN B3| w "”‘] F-20002} VitremerAtoldll #2913+ Ztol& f1THTable 4).
& FEEFEI S, ‘—3—31 277MA FA% S B
gom, z Ae7e FEEFE Wsledo] fARH #EH

32

—

Table 1. Variation of water sorption according to immersion period with « each material.

- 1lday 8‘weeks
40 34 . 2035 - |

(Z-100) (0.85) (1.30) (1.89) (2.05) 214.48 R
Compomer 5.80 18.68 18.88 19.45 319 17*** &-a-0 O
(F-2000) (0.80) (1.44) (1.44) (1.15) '

RMGI 90.90 123.77 123.77 128.52 ok

(Vitremer) 9.38) (5.22) (5.22) (16.76) 2699 COOD
Unit: ug/m?
Parenthesis: Standard Deviation
***: P(0.001

163



J Korean Acad Pediatr Dent 30(1) 2003

3. TRETTO ARYT 2 S|

Ve 7 AYAE B2 A0 Fob] e FEEFES ¢
g A s4wel Walg ¥ 2%, RE AYARE FEEFEN
é S - Z-100 Z7Vgol] el &R T} A3 (Fig. 3). ode 23
- o g B2 $EFSES GEAEd A Y E
i el o] ¢ U= 2142 Kendall's taub® ol §3te] 4327
<

1 day 2 weeks 4 weeks 8 weeks

20
oL/ 2 B2 23, A A AR A7) DBl FREFEN
% }

Immersion periods

|

Fig. 1. Variation pattern of water sorption according to
increase of immersion period with each material.

Table 2. Difference of water sorption in each material during the same immersion period

4. . *kk
d 1025.33 @ OO
L day (0.85) 9.38)
18.34 18.68 120.88
2 1906.18 & o
weeks (1.30) (1.20) (7.20)
19.45 18.88 123.77
: 3326.65 & @
4 weeks (1.89) (1.44) (5.22)
20.35 19.45 128.52
8 * %k
weeks (2.05) (1.15) (16.76) 41174 @0
Unit: ug/mn?
Parenthesis: Standard Deviation
***: P(0.001

Table 3. Variation of compressive strength according to immersion period in each material.

Resin 1 24 79.

(7-100) (42.18) (24.59) 2459 (39.3595) 15,55 500
WAoo Gsen s gty aam L4 800
[viﬁiﬂ 3225553 31%?9336; (ggﬁgé (38;3) 21 0 2-0-&

Unit: MPa

Parenthesis: Standard Deviation
*UPC0.05 ***: P40.001
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Fig. 2. Variation pattern of compressive strength according
to increase of immersion period with each material.

145 58

Table 4. Difference of compressive strength among materials during the same immersion period

Cigt2-obx|Het| x| 30(1) 2003

100 |
90 o D | g 70100

- F-2000

Water sorptio
-
>
T

J-a-vitremer

i 3
240 (Mpa)

190
Compressive strength

90 140

Fig. 3. Interrelation between water sorption and comp-
ressive strength in each material.

— 242.02 120.54
1 d k%K
& (42.18) (14.62) (20.54) 51.12 A
179.55 120,31 105.36
2 week . 58.09 RGOS
Wees (21.23) (13.31) (12.93)
175.08 114.25 93.92
K - 32.86 20
4 weeks (24.59) (19.75) (22.05) @
14335 104.29 90.74
8 week: 10.05 S
WeeHs (39.39) (14.74) (20.34)
Unit: MPa
Parenthesis: Standard Deviation
**5: (0,001

Table 5. Interrelation analysis between water sorption and
compressive strength with each material(by Kendall's

-1.00*

-1.00* -1.00*
*: PX0.05
V. s2 1%

lo

e B

by 3o o] &
% PyPst Amel B9 B
Aol Al 8 AA o) Y &7 F7bo) wet B vl
ABSo| A& oz Agdm ek YA Bol o] g1
FEASZE 24U, 9AUY ehsolol

of Bl FaWA7ld] AAg

T} w2o] Y. 53

Io o

R
3

165

ol 9 2Er] Fol 90w, oF ARE B A4l 4ol
A A0AGY FEAYNE BRT A2 e 547
g 99E A3 ek, AALe $EATE AR A
34 A%l o) 24o] 4D B ohleh, A3k A EE 7

Free g 990l 2 Aoz oA U

FRESE

#A9 7]doA gt 3190, Bastoli

[=]
et Basge, B3 U3 71 S

=Rk
B A7 Table 1914 Uelhg=ol, EgeXe] +EFTE
E 27] 23 B¢t & 18 B o]l dge AA 43 &



J Korean Acad Pediatr Dent 30(1) 2003

Yol Oysaed®} Ruyter™9
-’F7P AR 717k 65 Bt Lol
£ Iwami 5279 4387+ ¢
, FEETF7E dojd
i 599 A 3E FARH el optz o] 2 E At
o7} wAEt AQlo g, WA wiAE A7zt oS AT
% 9t} & Oysaed® Ruyter?e] dpdAe AR 1
Z 4% 8%F, 1009, 11092 FE3ld FEFFFHS 43
B, Iwami 59 AN E F ZA7ITL 652 st A
2= Y, 6537 E 4590 3 W S8 2, Indrani
52¢] /é‘ﬂ"ﬂ"i*‘: HARANE 2F, 4F, 6F2 WE T H FE
52 AZsgn). olgld A@AFY Aolfolyt AlH
L2l ':°] AP AT} Afo]E YehlEe 89002 33E F 9l
th ey AEARES] YR AolFelw EFEtL FTEH
2 #FHE AL gAY AR 1w
A2 2700 WE &2 o]FolR 1, o FdE
A ”“‘3}*‘ Aolt},
AR 717te) Z7td] whet BgRe) EuA AL wskett
a7 gt Arikawa 522 165 53z SRS
E}—E— ZFazZeo Was 233 AP 7|3 F7lel
ug} 22} 5e] 748 B1g v gtk Calais®t Solderh-

TS

offt moh Ol

=2

i
4t
it

olm®e BYANS 648 5% A F FIVEE 23
@AY A7 12 o) 23T 448 BIAYO,
o\ Fe) AAY|1 el ER4Ee 2 WEt BANA estrtn

B13ar}. Indrani B9 2gdRe 67 FAANT B
fracture toughness, elastic modulus, fracture energy®] ¥
32 233 AoA] 7] 25 B & WIE FFIG
Table 30]] 1 £ il ] £ AFodM = %ﬂ%ﬂl?‘«l RS

:11

5&31]{]‘4] 7‘47}5]“ % o] 5 el FEFF 98
s s e AT oz Jeidtin deA
9lth. Calais®}t Solderholm™-& % “ﬂi quartzg Bo| ¥3

& 28t barium glass7t B2 SN o g

l
F3

ZFa}we A4S BJ1, 53 A silicart Bel 23HE
B3tgRlo) 7P & 74 g vehigittae Ead vl )l o<
o= HEMASH 22 A4 Q¥ TIP=rt 855 9
&2 1)X™ | resin bonding agent$} 2ol Aold el A
& Z7M717) 98 A5 AR EFE T2 FAA
2 AN A ¥ B8 FEESFE Blvia €A do.

o
i

Pearson? Longman®’2 microfine composite®t hybrid
composite®] FEEFFY 3= EHAEA o|FoA S
o o8 Tl YA F3L vt Bud b it & 5

PR e L A5 FEEY] FEEF %@% uzl
o}, wg 2Ry FEEFF &4 F5E29 marginal

166

staining Z7PI71E 202 SR Qo™ BT 5%
o ) ABE Al 9% g AL A% 528 4

2o APAL FEAAT A4S 7P E B opfeh ol
e 5580 WS o2+ Ak
am\eifsg Zejzolo] ierlE HEHQ Fehiole] eerid]
we 2709 FAA AES FEUBEE FEA) Ad A

# Agelc} g e A7 93 AR
o o8 Faata 28R AFHA A-F7] W& ©]
kS-S 7, 2719 W‘Z&%}-gg 98 HEMASH 2&
Ao g AR TEtn FElA Y. HrhE dA 4
A5y 715718 B B 4o FES FRE F 3
Zelrolo) o) $EE ThpAe) 729 A £5E
T 7ldgoz B3 H)s ge ¥
qigj2® Ruk-olxl Felo| MY Seks
Bt JEo| 8|7} Eo} Eﬂ"] R
747t 234 g AfET AL
28 A7 AW, Gz Al 4‘&
resin network® FAdt] Z7]d] A=
FE S AAFIT EHA U, Table 201]
9l%o|, B dFME TYT AANES ANY %E}i

olo] 9w o] FRESES} BT FEA O vl FHE
o2 A #AFYeH, oz Al F

‘:"«] AAAE FEAY
BE2e2 H 33 Small 399 283 Iwami 579 4382
o} gAkEHA UERdTh 3 27 oF B¢ 34T FEEF
o) 2717} Jehgon, ojsh §ALEHA Small 579 ARA
= AA F157¢ 01141011 YRR FEEF7E HEHAUS
Nicholson £%& #7¥E Zerole|exme] A &3
o #Hg AFlA —r*v—f‘-’f‘ﬂ e AaE dozta
HhE | Mitra®s 28 A39 974 713 AR 79
Eﬂ’d‘iﬂ a}*O}O] oyvrle gEwe} AAPE 7t
% L=Enk= 5= Table 3olA #2E
T’Jri }019-—‘:‘—‘31-4 b 2 F Az Blal
2 9%e ‘i}%ﬂEE VERI AL, 5&‘%]717}4 Z7tl

°1>1
O_u rN' o‘lN

L
_>Lrl0
UL

4 o 2 d

"

=

=350

-y

=
ST

e
o oft

o e r,J
S

\_

B2 oor o2

Mo o2
[T ol

o

3

2o

4
i
il

AQ.

£l ox

Zyoe A4 o]|F 7154 FATFA Y} Fekiolo] en
ALl fluoroalumino-silicate YAHE FAE ] glor, 27|

of 9AAoz BEYE F FRETE B olAH 197



WS do7IHA MA3) ST dIA . 5 F
FrE 98 Py Fuds ¥ ol&e] R FAA
o R 71d e Mg ARG AL G F3AeS F

ofd 2341 F-47] Whge) ARz IR YA T4
& hydrogel 30| B FEEF7F HE FAHH, 7t
A s Aol TTHTY. w2 g2 $EEre
A %3(phase)el AJHA &i FHE FEE el EA3}
Fee QA FEiA] T Fxvl FEETE 5
g vla) Jrin ez v maA) 22w v Bo o) FXHY,
FEET 4G TR o] dojut $EZ WAFE Tae]
= 719 tka A gl

Iwami 57 HAAY Sehaote]wri o} FEv, 53
Aol IR F A1de] A wsg B, g, &

1.
oy
®

o), 409y Feaololenn 202 FEESF] A
Uehgrin 22¢ ) glth, Huang 52'¢ Bgaidae 4

BEFe $loz 2453 =2y 338 A98d v, FX
E A5 YAGEFA S T8 RISV S A
g22k1 AT & FEEY AA F S g vAlFE
Ahe BT T RN TYSA R FE A ¢
A3 wEA doldria st
Table 20014 Uehd 3} Zo], AX| 717k BE $EFFE
e

8} Mshe YARF Sehrolol m7} BE T A7 Bl
FEET =0} 958 A #FHAG. AAVEL B

#HA2 AZEIE Fo3 Rolzt Aok, 193 2564
FE7L, 479} 8F oM EgAlo] A7 B 7S Uy
t}. ol& Al 7k ARY] FEESFES 23 Small 599 4
B Iwami 579 APAE A} Aol Z AT 2 F
AP AT Bggzlo] 2xrld Hg| Aoz He $8
F58 VAT $RESEY Aol 32X g3ty F AR
o] £EES PIE fASH) BEE AT

T3 Table 34 ¢ & Qo] AX/ wtg ¢EH=
o MGET FEFSTY o] 27| 93 Fobo| 7P B pagt
PR on, 53 2udY FEAEst 02 AR g
2 2ag eyt 2 2gede 1944 8% B9k ok 40%
olel 7tavt BAF o, 1YolM 23 Bt o 25% A
o & 27 Z4as HY

olde Z%E EUZ, g2 A2 W 7wy
olixrle] $EEFES 7Y BhSolT Bdtn
9] &Rt 1R 2 FAE Hole AL nFo &
%9 ZoP) GEARE FAAYE 287 2902 BYER
% B ) AR, S0 neg JEAE e AR
sgg gez skegrth

B A3dM ddAsg vz 3MANE Z-100, F-2000,
Vitremer7} o] 59T}, o|Z FEAE @A) A4 An) &
20 98] AHRHT Y AFER 2L Az AE
& AYAEZ o] §ale] ARBAL Folgtd o AELS 2}
olg Zolm st AAARY FE2EL 9T BARAL

2o

s &
=2
ugen
A
-

A~

167

cista-okx|abetEix) 30(1) 2003

arc lamp¥ ©] &< A} FEE A FFA Bad F2AL
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Abstract

A COMPARATIVE STUDY OF WATER ABSORPTION AND RELATED CHANGES OF
COMPRESSIVE STRENGTH IN THREE RESTORATIVE MATERIALS

Woo-Hyuck Chang, Yeong-Chul Choi

Department of Pediatric Dentistry, College of Dentistry, Kyung Hee University

The aesthetic restorative materials are widely used in recent dentistry, showed not only the different quality
between each component but also showed that the environment of the material has important effect on the
physical properties of the material. Especially, when the restoratives are restored in the mouth, and since saliva
is existing, the restoratives are always exposed to water and affected by the saliva. The purpose of this study
was to research and compare the change of the degree of water sorption after water immersion of three types of
the resin-based materials and the compressive strength, and observe the relation between the change of the wa-
ter absorbing degree and the compressive strength.

7-100(3M, U.S.A) as a composite resin, F-2000(3M, U.S.A) as a compomer, and Vitremer Restoratives(3M,
U,S.A) as a resin-modified GIC were used, and each specimen was made to measure the water sorption and to
evaluate the compressive strength. The specimens for measurement of the water sorption and the compressive
strength were divided into 4 groups(1 day, 2 weeks, 4 weeks, and 8weeks). Each specimen was filled in the
30cc vial with 20cc of distilled water during the fixed amount of period in 37°C. The water sorption is decided by
dividing the difference of weight before and after the immersion by the volume, and the compressive strength
was measured by using the instron after the immersion.

The following results were obtained :

1. The more the water sorption increased, the more the immersion period of three restorative materials was

long. And the most of water sorption was obtained during the first 2 weeks(P<0.001).

2. The water sorption of resin-modified GIC was higher than composite resin and compomer.

3. The more the compressive strength decreased, the more the immersion period of three restorative materials
increased (composite resin and compomer: P{0.001, resin-modified GIC: P<0.05). Especially, the amount of
the reduction in compressive strength of the composite resin was the highest.

4. The more the water sorption of all materials increased, the more the compressive strength
decreased (P{0.05).

Key words : Water sorption, Compressive strength, Composite resin, Compomer, Resin-modified GIC
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