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Fig. 1. Schematic drawing of 3-point bending test. -
Fig. 2. Mean 3-Point bending strength(MPa) and hardness(V.H.N.) of

MALETIALS TESLEA.  rrerervreterimrereieimiimit s s e nrearr s b e s res e s e n e s abenossen

Fig. 3. Mean abrasion(%) of materials tested. -
Fig. 4. Mean water sorption and solubility of materials tested. -...ccooeeenn.

Fig. 5. Total cumulative amount of fluoride(ppm) released as a

function of time. Mean VAlUES.  cccreereerrcreeremmrriemminirssiiiecnessseneeseesesnacees

Table 1. Materials used in thiS SHUAY  erereeeessssssommmrereesmsimmseressersescssssssninssessssssssnns
Table 2. Zone index, lysis index and response index criteria «..cocvnievenens
Table 3. Polymerization depth(mm) of materials tested .o
Table 4. The mechanical properties of materials tested -

Table 5. Total cumulative amounts of fluoride(zg/cit) during

various time periods. Mean values oo

Table 6. Various indices of the materials by agar overlay test ..o

Table 7. Statistical evaluation of materials tested - oereerermmiieesnreeneens
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AAR Hdol $5¢ BEANAA A Fol BAJ 2d ANFL WEAT
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a9 o] Zz 8 16, 24 wt%7t HEE SrFoA
FAAE H7Msd 3 Fo £5& ELWE 5 AYI(VFS, VFI6, VF24)
£ Az oo U EF YAL NESAH 4 ELWEFE V)& Bty
72 AlE <2 Heliomolar(HE), Veridonfil( VE), Z100(ZH), AelitefillAE) 52| thz3
o APed tE3 e AHRE A

L AETY 33 8325 ZHY vldide ddoy, b2 dz#Q AE, VE9
B3 3, HEETE st en, AgT 79 fo3s St (p<0.05).

2. NPT EAFEE ZHED 23tn, AE, VE® #AE o8, B2 e o
27 HEEOE EUdth(p<005). NPT FoAAME VFI6, VF247F VF8o| u]3j
E9Z =7 ¥ 2tHp<0.05).

3 AEEY uEEE dE$Y HE, ZHEY 9sten, AEE FdAME VFI6,
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VF247} VF8o) vl8 @& stz & e A TH(p<0.05).

4. NgFY EFSFEE WETQ HE, VE, AES} AR .Y, ZHEOE 24
(p<0.05). AlYTe S#HEE =T HES #elA7t %L, VE, ZH, AE
B 52 & & HeElA(p<0.05).

5. N¥Te WZ2FY HERT 9~23u) B& 49 E2E WEslgon, AYZe
EAWEFE Sriodl 3349 &2 vlasidc

6. NBZF HExTEe ZF 4 F=9g AXLEHE UEUHAH,

o4l AYUABNMN SrFA 2VAE Uit BLLE Bgud A9
o BeH 4AS AESHE slae E@AAT $4E Hoz vy
: B 2gaut @338 gol o x$4

HAAHE 2 SrFA F3AA, B, 71AH 4E, EaYE AESY.
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StFA 2348 %48 3389
2gde) 54

QAU oy Aol
(Ax o & 3 2F)
78 A

1.4 &

2ol g Rofo A ot $2ZL o} HAHA ¥ FAZ wol don, o
g sExas tEo Sy B AF R o] FZ3 ooz Yo}
Aol $2Fe ol &5 FL Aede SR A48T Y §
2 Hol7) BB 271¢4Ze] AN Be} ol ¢4 Fe] AN AY B
A7} o] FolA fom, I A} Bar AR W FUE YFHAT B
29 ¥94 aFE ANYste 23, YFAe FIAE B2, AFLH oA 2
AT ALY whE Solme e Z4E BaAr B39 34 (fluoroapatite) &
Fad WA ARAE YA 2v1g2e ANYRE NG BaHY
o,

1870 e A3 $EAZ Aol dHolE AMER $HE 95 F
ol o)xp¢HZo] A MAEA FETHE AHdo] 19408 To) FAH PP o
A o)} $AF FHie go] AYAE AAE] AxFANH HilY B
7t A&doz WEHD 9F ¥WFA2Z F4HO SHEs FAHY HEojEde
Atdel gdlg ¥ AR ge B2E Hrlstele A7 AEHogon o
7, 450l %A, AL NAE Sol BAE 79 A$ BAv #EHAgT

FEAZ QYT ALEEH R ofyo] BAS HF A FHE F99
dFde SHES} $AFE: HANEE B2ANY £ 52 A% AA



Fade s Adsy, B4, Xolste] BHHe] Hoot L o2 FAHol
A7 o] gt 8 B4 E $EdE AFAR T HIS MY ®Wol AHSHI
22 ololexn AMEE ¥4 BT e Aoz AA Yo
#el) ws FAGYYH Mool HolAn mEe] die AYPol A Rt
o BA8E7 H4¢ dyol Aen®Y Fopdel Y A AYHEIE dobd WP
AE ol g3t Fag Bl wa B

Agg BgAAL A 7ol 77l FAAiller)E A7 AR B
Aaz S48 AF AJEAPL 23 Ut 19629 Bowen©] Bis-GMA E¥#H A&

Wi olF A FEAZAM HIY ol &2 HF FUE don, 2 WU
uel Aol Mo g3, A dEE Ha BELE HusltHE o] AL,
FEAQ AHET AN, AL B2l FHA Fo2 ELWE Egue] A
W, AP o} gl

B4 E WEde Egey Azds gol2ay47 Qo EAE mobile ion
charge2X ZAAIA #DL TAstE BAT 88 W (Fluoride exchange resin)™*
I BEAE WEY £ e FMAEZ BAEd E4wE 33 52 AEEe W
Yol A HPPRIAIN g rmgee A9 BaE VAo A2¢HA A3 o
2 g0l u@HEA Exolo HEHY 7|Ho AFAHHERE F2H 44
=7t FARHAYR, FRAR FEA AR TIdE ¥ Y F oy HFol AY
stz ¢tk Exugadds EA7H HEEHAYE Eo] @A 71FE W2 &iE
BAE IEANIIE g8 wgs ook 4y ol Wl o AVt 9
P2 WEgd. o 71dE ol&3d9 JteE ELuBH YL acrylic -amine-BF;
salt"’, methacryloyl fluoride® 9} acrylic-amine-HF salt™ $03 WA Mz
o wAE B FAAZ AHEA EAVE HEFHRLH oz Fel dig A3
237 dddn 2

84 BA9Y NaFE #7 7138d #rlstd Az @A FluorEver
(Macro Chem Corp, USA)E E2& WE3dx, #&5d B4 AH U734
F5EHADFPIN NaFE £84 902 9 e o 298 42 FA9U
onj, EAWEFLE U ololexn AHEHD HYJou ¢4 AAI S

o2
o

“‘Jiﬂ l—)'
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Aoz d2IHJAP. a8y Bagol ol 44 3o @A Yol VIXE ¥
A8 4 lemz Bavh Uad ¥ B, 7AH 4P WY Ao 44dd’

E 02 THe BE2E BESE FUA(illenE H7HAIIE AeE BT W
£xolx HAY EH, 7AH HZol #XL'™. Heliomolar(Vivadent,
Lichtenstein)9} Tetric(Vivadent, Lichtenstein) & T % $£2& Eguzdoz
HALA ESAGE 471 fsoq AzAsE EIME A E£A4U Svol%s
Ytterbium trifluoride(YbF3) 288 B27h H2agpdied® grg wase
tAZ 4293 E4ME FUAE AEE dAdHE 94 o] dA7FE
T #4so BEAE &AW ELvL Rz UEen

E4ds Sy E4WEFgd dF AT ELVE 459 A&
Hoz WEHUL) HuHPoU®Y Zx ololexn] ANAE ws] 2~10%
FEe] HE FolupPPPAN w8 Cao 5, Strother $7€ F#2 ololex
M ANEZE BgHAET 300 AE B2 4o EAE WwEddey, ELAWE
& E A 28 HEEA RiAde T FHE BRI

EadE B3 ZFeA B diFd B8& A7/ olFoF fed
| Dijkman 5”& BA%E Bguoz FHE 4% $439 ol
I FER A4 HYLL, Arends 57, Tanaka 7, Temin &
E2UE By F99 gRAd B FFHASE Ruddn 28y 1
%", Dionysopoulos ", Kraft $*'& &$4 &zs Zgx clojox] Ald

EoiA g etz E2WE S e ndsitte ddd d7EHAE By

wh

o>

olel B ATME BATHFLS F/NY ATE BALE BYUIL AR
shoj ole] BauwERe vl 2awE 2gddn vasdnon T8 o B
Az AEZENE 7129 o BT wasch



7. dFA=

1. S A

2 AFdAA ANEE RNGEFA IELE ofz2¥A Exvz
Bis-hydroxymethacryloxy-propyloxy-phenylpropane®} Bis-GMAE&, 34
A 2 Triethylene glycol dimethacrylate® Al€3td 3, £ Urethane #l
2xolg #HUbsAo. FAAASL HAAE HUMEA HFAHA E2UE
Egdge frdFH 1EE Az IH.

2. 7119 silane A&

ZAT 2-0]2x2g 4E EFE A hybrid FIAG HAH EFT
3 FAAE AYF FUdsd 3A% mwsdtr. Coupling agentd 7
-methacryl-oxypropyltrimethoxy silane(y ~-MPS)E& x%4t3 2-olaAZT 2y
a4 EFEAd AF s 4A% TG EFEFAG. FAAMG o
€ E¥ 93 coupling agent7t €U e EFAE HIL 4N % U wug
Aot EFAXE AF8 A silicaE FAFT 80T dFeE € IF32E
A 24X A ZAH o

3. SR Al FRAA A E
2 %) Azsd AYE SiOs(Junsei Chem. Co. Ltd., 99%, Tokyo,

Japan) 40wt% %} SrF2(Aldrichi Chem. Co. Inc., 99.9%, Wisconsin, U.S.A)
60wt% & ALE£3ld SrF:A A& Az} I, ESEAEL 1000Co 3



A Aoz olg WA Add fE €84 NHFHFE 3H7M3o
1300~1350Co A 241 &2 ¥ FHAA KIE AZId9d. AZE #
HEg ¢Fuy Fooy EHE ¥ MAEE s £Y(<400mesh)3 F
Atk

4. NE & EL2ME B Az

SrFAl XA el F EFuAd o 4 Bwtk, 16wt%,
24wt%7t =& stgdev #YE FUVIE AAE dFH vIEA FAA
EHES FYSHA EFF F, 60Colse 259 AFLLEAA 7IEE A
Astd A gE BAYE EgdIez AEHALY, dERIToEBE
Heliomolar(Vivadent, Lichtenstein), Veridonfil (Vericom, Korea), Z100(3M,
U.S.A), Aelitefil(Bisco, U.S.A.) & Al&3dch(Table 1).

Table 1. Materials used in this study

Content of
Filler . .
Fl de-rel
Group  Code Brand Manufacturer Filler type o uonde-release
by wt%
glass
VF8 - - Hybrid 80 SrF,8i0; 8wt%
Test VF16 - - Hybrid 80 StF; Si0; 16wt%
VF24 - - Hybrid 80 StF;Si0; 24wt%
HE Heliomolar Vivadent Microfilled 76 YbF; Svol%
VE  Veridonfil  Vericom Hybrid 80 -
Control
ZH Z100 3M Hybrid 85 -
AE Acelitefil Bisco Hybrid 80 -




Y. a7%H

AN ¥ZA VF8, VF16, VF24st thzF< HE, VE, ZH, AE°l t&d 3
3 FYRE, FURE, EE, EFFES &= E AESHS AN¥3
AL, NPT VF8, VF16, VF24st i xZ F HEJ o) g4¥2%e
Al g st o

1. & Zol

frelg fod ZYddd WES ¥ 2 Hell AE 4 mm, Hol 10 md

28 ¥ ANYEZH Yz EFHIE 2 #FAdHA ¥
WA %7t FEFAS F EdEd TS FEHBE Aol 1 ¢
t9 . FZA71 (Curing Light XL 3000, 3M Co., St. Paul, MN.,
US.A)E °1 839 1029 3027 4 A2 FYPAAM A85E &%
ANA Z8HA & BES Zd2d w2 Fojun Ay REE
o] & ulo] = Zm g (Mitutoyo, Japan)® &334 t}.

N -hl
mlo

Hw
. 1o
RSk

2. 33 # ¥ 7 =(3-point bending strength) =3

Zol 25 mm, & 25 mm, T4 20 me F Z AFAEE Vx4
712 @A 23 FAE F, AU ELE 4¥E 22 Yol ZF R 10x
A F 80x3 BF s 600 ALXE Anpd F 37T, 100% & Eol
R#3tdct 24243 ¥ Z B9 E Digimatic caliperg ol &3l 73 2 %
AE 334 &AFstn 2 TS AEHHd. 7 A5F 1074 AHES
5 Al g 7l (Instron 6022, Instron Co., Unna, UK.)lA 075 mm/ming
cross head speedZ, 33 A E£5HE 7lstyq #Ed w79 HQst5 &
AL X olg A& o &3ld 33 ¥ Y% E(3-point bending strength, FS)
€ T3 (Fig. 2). o™l F A FAtelel AgE 20 moj At

-6_



P: Ad &FF(N)

FS(MPa)=-2—2% [: = APl A (an), 20 mm

b: Z(mm), h: FA@m

(i 1

Fig. 1. Schematic drawing of 3-point bending test.

¥ 7 X (surface hardness) &3

w

7 3 m, A7 6 me ¥/ FHo VX ANR @A BEFauEAL
ZAY F, ¥ 1024 202 BFEEE 4 A5 F 1070 AlHE Al
zZet g, oAl 7 =71 (DMH2, Matsuzawa Seiki Co., Tokyo, Japan)& o]
£3d 100 g9 dFS 52 Mo ®AA ZH=(Vickers Hardness
Number, VHN)E& F3 3.

4., v} B2 % (two-body abrasion) & &
PtEEAIYE BAFEAPAA ARG AHE o8t 4 A 7

10709 Aol dislyg FAE 01 w7 ZAH3n vt A Y7 (K236, H
B, Tokyo, Japan)& ©) &3t 250 gol 3% &tolA 4008 AIX §E 10



m 98 FHAY F oA FAE ZAHAY. o]l of A Yol AXE
A Rez nEEFed Y A FA P ANE ¥ FA FAHFE vl
2EE Hrsad.

5. B &4 X (water sorption) ¥ £ 8] = (solubility) &3

FA 05 m, A7F 15 me] FH HFHIVES FAsn §H 4
g, 47 1024 F 8023 3T Hed & Ay 7 549 AEE T
o AlHE FHAA AASFT 130T A 5A1F Wx§ Silica gelE
dzabell ol 37TAM 244 B Hgo. ofF 23T dxAE &7 2
AN BasdAnrt AHe FAE FHGA G (m). o) m& A 7
d8 H FHsd FAZF 02 otz dAIFAS W F

o
A

i
32

fr

13

dd(my), (19 e 2Ry 7d ¥ €558
Al A2 Az A 24A4 dzAL F ZFAE £
atar, wf 24AI13%olt wEE ZAae A Wb 02 g 2HEA ¥ &
g HF dzx F FAMIE 83, (2)9] Ho2RE fIi=E UEHA

3B X
N
B
d
A
]
i
o?tL
o

(1) Water Sorption (—Enlri)=—-"ig-§ﬂ

e ¢ ME N m,— my
(2) Solubility( " m’) — 3

S, E9H(om)

m;; The conditioned mass of the specimen before immersion
in water

myz, The mass of the specimen after immersion in water

m3s;, The reconditioned mass of the specimen



6. ExWEF 53

NEZ# HEY dad & A8 Z 4709 AHE Az Ad9 2
71 A1 &0 10 mm, FAZ 2 mojATh, BEE AJHL & d T 1024 43
49, F 802 FZAEA AZFHIYL 600U AXEE o] &3 EFHE 1
ZA 3 F gEFVNE A AR A

50 . EFAEA &7l 22 TRTF 5 mE B2 3 AEg T 4709 A
e AHANAA 37CAM 47T L8sd BELUESE FEFT F 5 m
o 23 FFT2 AFEL, A3d AHL 9 234 FFF 5 w7t A4A
Ae ZTHAEA &7 AHAA 37CAA 7T BBHAG. ojd A

TE EAYUEE AEE &7d ZHAA Ex
THFE F 10 m7t HA Y. EATE FEE

of o ¢ i"‘o%"*(ppm)—"- ZA F pg/amo 2 st A .

EANEYg 23 & AEZAH7)(Orion 970 pH meter, US.A)E o] &3}
o ZA3A. L Fluoride EF £ % (Orion Research, U.S.A)9 0.1
ppm, 10 ppm, 50 ppm, 100 ppm& 2 3R 1, Zzte] FEEAE BALE
AMEelMet obd7bA 2 10 e 1 mee Bufferd ¥7hsted A g8ttt

7 AE=YE AY

AE 10 mm, FA 2 e AHE A FAsted FAHE dArt F FHuRlo)] HEA

7171 Aol ethylene oxide 7t22 H#sAY. FHYUERTL  97%, 1-Methyl.3

NETL FAE Z75E

AN q4HAAE AP er olE HA FEUZ ANHY FUYSFEE A}ey
o] &3 Ht.

L-929M £ 9] BHA(3x10°/m)E THE F 90 mne petri-dishell A EHFY 10

-nitro-1-nitrosoguanidine 0.4 pgE A A& &4



me H7ME E 24N wIEdct WFdE AAR}I, 45~50T 2 Eagle's agar
medium 10 m¢-& ZtZ+e]l petri-disholl ¥7Hstgith A&l A 3083¢ HA3td I
3} @ Eagle’'s agar medium® F %459l neutral red vital stain €< 10 m&
AN A7t Ao FMde] HATE I F 08T AU 4N
AASL 7Hsd & wel AHE FHA YHAIEF AL F 37T, 5% CO: ¥
E9] wlg7] <ol A 24417 iRt ATH

Petri-dish& %A ol ¥1 ¢33 A2 248 #99 27§ #dsd &
M2AFE T, A48 (Olympus C2, Tokyo, Japan)& ©l&3te &g
29 Uold AE7 AHEE HE&E FAsY AFAFE FEAG. g8 S
(Zone index)®t AME A 4(Lysis index)ol W& yE-8 x4 (Response index)oll 235}
o MEZSA g H7IE &Y HResponse index = Zone index/Lysis index).
g, AEAF L g5 J)EH oo ¥ HNESPE 7]EFL Table

29t 2o

8 A4
ANgT#H dzxd B FYAE, otEE, FUAE, EEF % £8%,

2

2832 EANEZ AFEY FAAE dolR7] AdA 82 FARHF
18 A E A 9y Kruskal-Wallis one way ANOVA test(Chi-Square
Approximation)& AF&3l 95% 9 A F A HFAHE FAFINIFLHY,

ol & & g (Prob)e] 0.057I A 7ol K7t Avkn AGE A

_10—



Table 2. Zone index, lysis index and response index criteria

Index Description

0 No detectable zone around or under sample

-

Zone limited to area under sample

2 Zone not greater than 0.5cm in extension from sample
Zone index 3 Zone not greater than 1 cm in extension from sample
4 Zone greater than 1 cm in extension from sample, but
not involving entire plate
Zone involving entire plate
0 No observable lysis
1 Up to 20% of zone lysed
2 20~40% of zone lysed
Lysis index
3 40~60% of zone lysed
4 60~80% of zone lysed
5 Over 80% lysed within zone
None 0/0
Mild 1/1~1/5, 2/1
Response Index
Moderate 2/2~2/5, 3/1~3/5, 4/1~4/3
Severe 4/4, 4/5, 5/1~5/5

..11—



m. 9+43
7t F ¥
ANEgTe FEdeles d2TRY Ao, AEFES 1029 FXAA 4 m
ol 4, 3029 FZAA 5 meolde FHHNE JYeHUAT HERITL 102
o BEAA 4 mp ©&, 30%e FRAA 5 mm ©lFe FHACE vER

A ok (Table 3).

Table 3. Polymerization depth(mm) of materials tested

10sec 30sec
VF8 4.1 5.6
VF16 4.6 6.2
VEF24 4.3 5.8
HE 2.8 35
VE 36 4.8
7ZH 3.7 5.0
AE 3.2 4.0

.38 35¥9%%

gZzFQ ZH7 713 %32 AP EL 70~80 ke FUAREE Bo 7)
o] B Y VE ¥ AES #FA4% FIZEE veguden, 493
2y AEQY HE vae 528 IFIZFEE YEFE AT (p<0.05)

i

(Table 4, 7, Fig. 2). 33 B HZEAA AN¥ET o Hodxe A
(p<0.05)(Table 7).

- 12 -



Table 4. The mechanical properties of materials tested

VF8 VF16 VF24 HE VE ZH AE

3-point
bending 793*69 70063 785%38 456*3.1 875t03 103.8+85 859*39
strength(iP2)

Hardness
555+ 1.7 66.0x29 652+t42 228x04 66127 103617 57517
(VHN)
Abrasion
(%) 3.93*x0.38 2.83*X0.09 2.76X0.07 5.75%£0.23 2.99+024 4.2x0.14 391%0.1
(1]
Water

Sorption 5.90%£0.38 3.95+0.11 3.74£006 50802 391%0.18 7.15%£0.16 4.96+0.08
(ug /o)

Solubility

(g /mf) 1.98+£0.04 1.29%£0.02 1.75£0.1 1.29%0.02 1.21+£0.23 1.31+£0.01 1.33*0.17

® Bending
Strength
B Hardness

VF8  VF16  VF24  HE VE  ZH  AE

Fig. 2. Mean 3-Point bending strength(Mha) and hardness(V.H.N)

of materials tested.

-13_



o ERAEE

ERAZAEE Wz ZH7Y 7t3 ¥ k3, VFI6, VF249 ERAPEE
VES fAtst9 e, VF8& AES #A¥ EHEZE & Ueuidzn, NET
T % HEA dl&f $53% EEZ =& et A (p<0.05)(Table 4, 7, Fig. 2).

N¥F FolAM VF89 VF16, VF240] vls ERAE7F 2%k ch(p<0.05)
(Table 4, 7).

@, olex

VF16, VF247} w2 o2 & YEetWoes HEZ} 713 & wtEE & Y
El W A TH(Table 4, Fig. 3). Al F oA VF8E VF16, VF248} {4 x4 &
B G H(p<0.05)(Table 7). A1¥ZL T & HE, ZHO s & v x
€ Y E WA S (p<0.05)(Table 4, 7).

Abrasion
(%)

VF8  VF16  VF24 HE VE ZH AE

Fig. 3. Mean abrasion(%) of materials tested.

_14_



o EFFE R $HE

ANEgTe] EFSLEE HEXTF HE, VE, AESY} #4829, ZHE G &
2 oktH(p<0.05)(Table 4, 7). ABZTAA FeAde UATH(p<0.05)(Table 7).

£z ZF$ NPT YT F HES #9371 idew, VE, ZH,
AERTE & f£38x & Yell A (p<0.05)Table 4, 7, Fig. 4). A1dT¢
oAA #oxte YA HP<0.05)(Table 7).

ug/ et

8 Solubility
B Water Sorption

VF8 VF16 vF24 HE VE ZH  AE

Fig. 4. Mean water sorption and solubility of materials tested.

v, EANEF

4

VF8, VF16, VF24¢} HEo| W3t 629 B¢t &
#, AY7T TG RE ABRES ELE WESLL
2%EFE ZF2s40,

A7)t A B2wEFE VF24olAM 713 2%en, agg VFIS,
VF8, HE9 &AM At 27 < HE ®l&l VF24: A& 24A 7 Fdele
o 17v B& EBEAE WEsigden, 1 F H AYUNAEG ¥ 22ud A
238 B EAE wEsdc. VFI6L HEd vuisl HF 158 e BELE

—15-



u&dtgen, VF8E HE ulsl H# 9ul B& €28 L&A

NPz BA24EZe 78 SrFe A $3A9 Yo B2 Aoz
U et o (Table 5 Fig. 5), & TdAH EF HaAg = AD(p<0.05)
(Table 7).

—e—\F§
—g—VF16
i) F 24
e PAE

1 4 18 25 3 48 &2
Days

Fig. 5. Total cumulative amount of fluoride(ppm) released as

a function of time. Mean values.

Table 5. Total cumulative amounts of fluoride(ug/cn') released

during various time periods. Mean values

Code day 1 day 4 day 18 day 25 day 32 day 48 day 62

VF8 67 137 242 311 353 393 413
VF16 118 222 394 501 584 659 698
VF24 187 324 570 704 823 955 1037

HE 11 17 26 32 36 42 45
AL AEEA

NP2 dx2TAA BEF 48 FE AEZSHE JEtH A (Table

-16-



A AZEA

NEgZH AN EF 48 A= HESHYLE YA (Table
6) Ea%E BE#HRQY NEFFH HENA b2 £FAIRYG & #%
+& vetded, ot E42WE2 9% 222 BEdH. £4WE 5¢4
A FAME AYTA VF8o] 71F @& BEAFE BRI,

Table 6. Various indices of the materials by agar overlay test

Code Zone Index Lysis Index Response Index
VF8 1 1 11
VF16 2 1 2/1
VF24 2 1 2/1
HE 1 2 172
VE 0 1 0/1
ZH 1 1 1/1
AE 0 1 01
of. BAF §7}

A AP Ed A FJ&E G (Prob)el 0.058T Zol {7 AL E
Ytz 2z T3 Felxs Table 73 2o
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Table 7. Statistical evaluation of materials tested

VF8 VF16 VF24 HE VE ZH
1=x
2=0
VF16 3=0
4=x
5=X
1=x 1=x
2=0 2=x
VF24 3=0 3=x
4=x 4=x
5=x 5=x
1=0 1=0 1=0
2=0 2=0 2=0
HE 3=0 3=0 3=0
4=x 4=x 4=x
5=x 5=x 5=x
1=x 1=x l1=x 1=0
2=0 2=x 2=x 2=0
VE 3=x 3=x 3=x 3=0
4=x 4=x 4=x 4=x
5=0 5=x 5=0 5=0
1=0 1=0 1=0 1=0 I=x
2=0 2=¢ 2=0 2=0 2=0
ZH 3=0 3=0 3=0 3=0 3=x
4=x 4=0 4=0 4=x 4=¢
95=0 9=0 5=0 5=0 5=0
1=x 1=0 1=x 1=0 1=x 1=x
2=x 2=0 2=0 2=0 2=0 2=0
AE 3=x 3=0 3=x 3=0 3=x 3=x
4=x 4=x 4=x 4=x 4=x 4=0
5=0 5=0 5=0 5=0 5=0 5=0

1=Variable Difference
2=Varialbe Difference
3=Variable Difference
4=V ariable Difference
5=Variable Difference

All tested materials have a variable difference

Test.

If there is the variable difference, the mark is O

of 3-point Bending Strength Test

of Hardness Test
of Abrasion Test
of Water Sorption Test
of Solubility Test

in the Fluoride-Release

If there is not the variable difference, the mark is X
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oftztel EAo] did it AviAH BHY FUF dEo) AT FH A A
FAE F RA3E v Fo] FAH F7etn vk a8y B FsFes
As) XA FEA Alele] HEA R Yol &o] st n FEo] WA R
F3ol 47 4 AWM. AR FEA Aloje FIFL F£EH AT T2
1, old WAFFo s xFo] EMIsE o] TAIE oA Fo] EFeA
A5EsE 38 9902 deid Jon'™ waArs R Bast 28
o)x} ¢4 Zo] ZAaFcke Aol BuE v AT NP Bas F45
T 71d2 At 3in, 9 2ol HL ol FFAE ELFEI EFot
F F o] Fidol dojd stsAdel &

-4 Z oute] AAFHY BALFZod &3 900~6000 ppmol A Mo F
Fol ma FFAH7 Y2 0.019 ppm~0.14 ppmoll A AT Aol A
e ez 21d v Qon’ 001 ppme] AEE BA7F AL EAEE ¢
Mo M ssl $4F0 IYAFNE FAANUGE 72 QY. Margolis
42’011 g2d EAFE7 0024 ppmY W HFH] €438yt FaEHYey, ]
ppm¥ o HFHe I3 FHHAUG D AFPenr FEZo] FF o H
Ag T ASEHA 1 ppme BAE W& ol ugy & £ 9o ten Cate
< 13k EAE X By HEde ZF5 T AMHsEHT 39 HAF
Zto} Z7] o] 29 &g wWalstel Hrh W& HFFA Ui AP E AA
dog AFE2 AF £ExsE ol fasnz . z8u $AANYHL
Ze A4 BANEHL ol 7HEA X ZHY, €435 8 BAAY
AM 3 g FRsted as EAUEF A YA gskd

EA&E Bz EAWNEHE U2 olojexn A|HE vl of

$ He gog BaHYon BT o 2org waEx) RIAAE AF F
gz pud o Y. BawE: 2o ¥94 idd #F Q7oA

Heliomolar 9973 Aol& 9 QAF L4 ZF Zoj7l ZAadty FEF Aol HJoy

1x

ol

tlo ofn
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61920 g awa 2geAe) AFEs add BH Donly 579 AFNA 25 %
3% ¥ Heliomolar #99 AF LA 2o A7 Yebtth 200 me Q7 T3
e ¥4 % §94 ENE A7 Dikman 579 A¥Y AFNA ELAWE B
gane o4 ARE Ygugden WA Aol 27~45%7F FAHUZ, 7]

2% Bgae FSALAS MDY B ATFEAN A2 ojole
wol AHEE FBF £4 od RAE JeEiRoY, B43E BgARANE
A el sARsel ge $4 9A Fevh BREA e 4ud 2

E

F Q. wEA B AYeMe Bgdge $58 2dF AL fREHEA
Ho g2 49 B2 4 5 UEE 7|&9 AFEY 49 §FE 5714
A NPT BgHaR e Az E4LE B E AxE] s ge 4
TE 53 o9 ol AEEo] fEmPPIRINN 52 gag wEsEs
JA(fille) & H7HAI7I€ Wiol B4V HEEHo:E HAG E4F, 71AH 43
o] #AHE Aoz BuHe S’ B dAFdNE F 50| Si0, 40wt%sh
SrF; 60wt%E AH&3td Azdtn APE ELFY(glass) FIAE FFE 22
H7tstd 3 F9 EAWE EFHIE Az

A2 5 A5 ZtfAE A WTFAHE 27 H8iMEe AR, B
Z,0RE Y 7IAA, 2R dAe) 4o gtk £ HdYAM ¥
T VF8, VF163% VF24& W ZT % VE, AES #4¢ 33 2YUA=S
EFglon B42wE EFA HERG = 2¥ld o2& & 3 T3¥%
T8 ZE Aoz et NPT FUAEE VE, AES fAsga,
HER O & $$35 4.

AlgS HEo ®l3 @& o2& dedden, Adxz VE 9 g
Ex e Hoazh gliemz SrFd FAAE FHdd e nfrxe
HiE fle Aoz #aHA.

33 994, EUAEY nREY ANgHE}E B W, & XYM oj&F
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SrF.Al 2 3AE B d7A A 4F9 4BE oA ¥e AL
2 gaHAR, 71E] FESEH e EaNE ERHIY HERY ¢+ &
234 J42& Jellido ol HEZ 7% FE§o2 Al 244 1
AY=Y Bgezolr] HEo] o2 24 FPo] hybrid¥ B#aAA APl
"3 dojzAle Aoz AlgdEd.

Aol A Atgete FEHaE FF Btdo] e FREBAA 75 =
2 EHe FEL I, ddA A AEY BEEFES 2L AL
Aoz F8F ogulg e Eol FTE FEL A€ F3ANE F Y2
Aazie fd 7184 482 23U E KL F Jden, E&FFE A=
Ao &HE opriEte] FEEE EHAL £ U7 WEA ZIAH 49 A}
S= B BANG A, ERFEE YEZo 2548 B2 24 YA
FAE717 o 488 rz 24 FAH7I gle dACM FEZRe] 2
1 & FF40o] Ak Fig. 49 Table 7oA & ® A|¥E<Q VF8, VF16, VF249]
4= WET F HES FA3IR L9, ZH, AEEYE 2 4328 Jehdiqdd.
F, BEANE ERUPAA dE EZYIng &7t E Ao vehgden, o
E E2NET d¥o] e Aer BUEY NPT F VFS VF24elANs 2
A3 712E& #E VE Hd &3a=7t of 3o AETe EXFFEE ZHEY &
stew, HE, VE, AE®t #Atstslth. Bl 71AH, 203 429 %43 7t
AE EFTEY AE, AMYTS 22 HAVIEE ol£F HxFU VES #4
¢ EFTEE YERAH.

ol del 4PFFHE FHd BER, AYTL ELYE QA HE Hl&)
33 S¥74E, BUAE, vtEx F9 HHo] +Fidon, EF4E R filze
FARBI AT AET T VFI6S EE =3 4o VE& FAHIAL, VF24E
€ =7t VERO E3}ed, b & £33 4E L& VES #ASTH VF8E BdF
=7} VEO ®l8] o @3tz Ral== VEA Hl& o g4 218 4A¢E 2
AT SrF Al FIAE 16wtk H7HAIZ VFI60] A¥T F /M $58 Ro
2 YEWH

SrF:A FJAE FFT NPT o =¥ HFo] 7| A o
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Z79 $AEIQRoEE BAE YEE BHues f43gddn FEU.
P& ololein) AWMES EBawde B AFE Bou i B¢
Ao T3 AFE AUz oz =t} Heliomolardl #E AF7F 713 ®ol o]F
ol gomglBBEN ojg gzFog MYsigrh
a7t 49 ABARAM 27 WEsE 71de £39 Ritoln, vE
259 ARAN AN 24430 BE Fo) W, o|F FAS st YA

2 2

22 § A3l burst effect® B QJATPEBENF 2710 Bawtze ME FHEE
o 9§ Holm Frlo] ASA WEHE B2 FHHAMY i o F o)
o2 A#e] £4(dimension)o] BAaWE ] 2% Jge A} Barwey

o #ited B A7/t do AT Y Hude AL ErTsH oW #y:
100% &2 %71 Wil o= Wyo] 7bF F2 WdAe =39 tiido] H
o} gtrh £Auvel ¥4 ppme FUHA 4& Huse FTEo2Y Wolsdx
H, gy WAy F BEANEYH 9 o 7 EAaNEYE FHse WEe Ad
o] d@X3 F3g Aol XA AR gt

2 FAFAM NETH dxTe EANES AS 4% < HE Bol 9o
G3, 2 olF Zide Bl FHE BIoy, tE AFEdA vElYG g2
ofojexm AlWEC A EAWEANPY FAY burst effects AU Beo) ¥
2WEUNE FHeo BLv HEEHY] Wi EANEHE AR FAHYE
Aol e, Bgae Bol wig MM SaHez BadEgoel 22 of
o™ AHEC Bl A Aolgtn HAHEE + vt ELWEHFLS A 7]
2 VF249l 4 7b3 @gkew, 29 VFI6, VF8, HEY &A At gz
Tl HEA H8] VF24& H§ 24X 25 qle o 170 B B2 E w3
stgew, 2 F A AY7Ed & 22dal A 23w & BE4E WEIN
th. VF162 HE®| ®l& HF 7 15w & E42E wEsdon, VF82 HE
of W& HF gu] & B2 E WHE A H(Fig. 5.

AT E&AWEFE A A 7 ZAH VFI6L VF8RT <o 2
o] EAE, VF24= VF8E T ¢ 3ul9] B4 E WEIIIA2nE A¥ETY
WEFES §FE SrFAl FIAY ¥ HHE AeE eyt 18

e
B
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U Bawd E2gue] EAWEFd B8 Arends 5L ¥4 2349 @3R
O EBX FAAe FF, @YY FF, FAAY YA 27, silane A,
porosity 5ol © FRATIT stelch AYPel BAYEFo) HEA Hlsted WS
Bgtomz HES EAWEAHEQ ytterbium trifluoride®tt £ AFo|A o] &%
SrFoAlel 1A 7t of AEE Holgln #a¥ &+ ok

AEEQ AEL A5 AwHd AEH ARHE Hrtdrlde @
A7k AR A¥APel g3 vy dsy FAAHHLE ZFEHEV] 41
@71 Bt AP Loz FFHA FAAE AL F Yo AH¥As9
AEsA Hrtod A EF A A A A(standard screening procedure)2 S35
T o 53 A2 jYE Agd gy BERH AP Hiee ¥
Z3 g 4 A AFHz MZTEQ APelE o8 wie Ye
ZF dHNAYEE FRAT W AN WHoZ HEZHEEH Y
EHE MR B4 AEEAZE 2287 A el Axuge
de Ae HdA AgoAM & AAE £HI APY £ oY,
Hensten-Pettersen® Helgeland® d& AX 54 ZAHAYY T SHuAY
ol E4g Y Y Y £ Ax Pyoldn dIA. Az 4
B3 184L 283 4Fd RAEA Fad AA2AN FNFH 94H
F&4d T2 Vg o g N2 AR AL ANPe
rHoln 2F 27|N¥L U "Wasgdn & & Qo AXESHAEY
Anole o 847 9L v MEZTY F3, A5 BAH P4, A
o A7t FEFE 4y 2 AEZEEE FHE dyel gHaNE g2
A detdzn, A5E FEste YHAD, 25, #8), AH EEAH
Zujx o] Eou], AEZ-AE FEZHY wWaME
A o] AFAEY AF ZAE Fuadre g

B QFdM NYTH dzee EF 4 Az HAEXELE BEJd
(Table 6). VF16, VF24, HEolA T & E &z v By L& 9v§A
TE& EAAT AEXZSAHL 02 EgdAN @R ¢ I Yt
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¥ $$AFE BYed ol EANEE AW ZFA=2 ¥ddd. 1
Hu 23 =8 "M ZHY $E&AF7 228 YEgY FHEY AX
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oj4e] dAFoAM SrFA FAAE ¥RY R 2AFH 43 %
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e 71&9 AF v 9~-23MAE Be Hoez YEY FeHARN ¥
€ Aoz diasAr.
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ABSTRACT

Properties of light-cured composite resins

containing SrF; glass filler

Hee-Jung Kim, D.D.S., M.S.D.
Department of Dentistry, The Graduate School, Yonsei University
(Directed by Jong-Gap Lee, D.D.S,, M.S,, Ph.D))

The aim of this study was to investigate the fluoride release and some
mechanical properties including 3-point bending strength, amount of abrasion,
surface hardness, water sorption/solubility and cytotoxicity of the newly
developed composite resins containing 8, 16, 24 wt% SrF: glass filler (VFS8,
VF16, VF24) and four commercially available composite resins, Heliomolar(HE),
Verdonfil{VE), Z100(ZH) and Aelitefil(AE). To investigate cytotoxic effect, agar
overlay assay was done. Amount of fluoride released into distilled water was

measured over a 62-days period from VF8, VF16, VF24 and HE.

Results were as follows:
1. Experimental composite resins showed similar mechanical properties to
commercial composite resins, but 3-point bending strength and surface
hardness of experimental composite resins were inferior to ZH.
2. Over a 62-day period, the amount of fluoride released was ordered:
VF24>VF16>VEB>HE. In experimental composite resins, the amount of fluoride
released was 9-23 times greater than HE and seemed to be proportional to the
content of SrF2 glass filler.

3. Experimental composite resins and all control composite resins showed mild
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cytotoxicity.

This study showed significantly greater fluoride release from newly developed
composite resins than control(HE) and addition of SrF: glass filler did not
decrease mechanical properties or increase cytotoxicity of composite resin.
The results from this study imply that newly developed composite resin have
adequate mechanical properites, mild cytotoxicity and some potential for

secondary caries prevention.

Key Words: SrF: glass filler, composite resin, mechanical property, fluoride

release, cytotoxicity.
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