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E&: Ao} FEE FAARA QA we] FAE =313 (hydroxyapatite) ©] A4S vlEAEAC|E
(barium silicate, BaSi) & AHE-8te] Alzdt 18R B2l 234y B8 3100t S84 Az A o}
I8A 7|Ake 7 EAE ARl BAAnh A% Aal B3N F4A el e BaSi ol TR B
AL 71AF A A 7185 e Kool 7% GES A8lsle] Aol FEASR 2R S
FR1E 4= IS} Tyt F1A el o) BaSi gk 7ol a9 Ui ss oz 7RSIl sk, &
A9 F3zlol= FAHA Y FAE BAGe] 6~9 mm AEEA YVA AL FEARR FEI UELS
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Abstract : Dental properties of polymer composite loaded with hybrid filler of barium silicate (BaSi) and
hydroxyapatite, which is a principal component of human bone material, were investigated. A visible light
system was utilized to activate the acrylic resin matrix of the composite. Based on the experimental
results, it was found that mechanical strength of the composite was consistently increased with an
increase of BaSi content in the hybrid filler. And those value rose above the dental specification enough to
apply for dental materials. However, abrasion resistance was slightly decreased with increasing BaSi
content in the filler. Depth of cure value was 6 to 9 mm applicable for dental restoration irrelevant to
hybrid filler composition. On the other hand, there was no strict trend between filler composition and
polymerization shrinkage as well as degree of conversion.
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1 FAME TEAE 712 SR Xl EA (polymeric dental
restorative composite, PDRC) = 713340 23] Asl== ot
A7) 714 (resin matrix) & 34 (filler) 2 ©}Fo1 E3A2A
1947158 Xelaol 713 d] ARSE|o] 231 Y o g
2ol gt BA g} Anjzt A o] EAEE Beeb] 93
=346 x| 2o}, 1Sk PDRCE X obg-2loly opd 502 <l
& A7) Xjo} skE RS FHsle Uukd X|HAIE o]elx
ol o} AN E 53 22 v W el A4 AgHe

1 A #a)go)e}t
bz o2 PDRCE] X724 43 PDRC & 71522 60~
5 wt%E XA gl FAA sl dak o s’
AREElE EHAe] F71e wet PDRCE AR, nlAqixi,
ezl S0 AL vy AERE, eay 5 ¢
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< AR 2RI S5 RS Ik um 2719 A 4A
£ AMshe AdURE PDRCE 34 32 U & 9o
AHEARL 71 A1 BAdE ferapAlt Brlo] Ado| An|d S0l
oAl @ie] gl vbel B Yol o B= <~ nm =A%k

o} WiITg 1 BAXEV} Fof ol ek ol Qg ¥ 2
do] Fof Anid 35 d ¢ S AFL oy maFHe) fiy
2 WE FHEE 5Y F Y= A PDRCY 71A1A B4
o] Wolx= o] Qirtk 3 QA A AR Bl
E 7[R 4810134 (hydroxyapatite, Cayo (PO s (OH) s, HAD)
2 ZA A9 S22 Ao] Ul 5] gt ZE
A3, XA LT SollM BEES AJ3hs FoRJAR gl olgH
)=

wEA] B d7elds Aedt AdidalEs viMdAE PDRCY
AL B BAAT) 3 X9 BAEEgo] <=5t PDRCE Al
Z317) 93 Ve 7719 HApE vlFEA 8 Aol E (barium silicate,
BaSi) 8} 433} (hybridization) A7 $AAE AHE-8le] PDRCE
AZs o] AHH S V1A BT ¢ 5 52 #
A3le] aABIIT)

4 H

M2 U PDRC HIZE. PDRC Alzo) AM2-E 714 bisphenol A
glycerolate dimethacrylate Bis—GMA, ACS Reagent, Aldrich,
USA) 29} 0]9) AEEXAQ® triethylene glycol dime—
thacrylate (TEGDMA, 3G, Shin—Nakamura, Japan) 2 F-AH]
2 70 : 302 3] ARSI o9 8E FZ2E Figure 1
o] JehiSIth 71218 S8 7PAEAE RS BEEE o EA
A A ZE camphorquinone (CQ, 97%, Aldrich, USA) <, 3=
ZAAZE ethyl—4—dimethylamino benzoate (EDMAB, 99%,
Aldrich, USA)E 7IAlE 71E2E 7217 059 1.0 wtn= 3}
W AR Qo] TIPTR IR Agaigin:

PDRC Alze AR5 F3-AIE Figure 22] AJRSFARARIE 1
7d (scanning electron microscopy, SEM, Jeol Co. JSM-
6330F) ARlelXE UEbd vlsl Zo] He 973 15 nms} Ao
100 nm =71E 7IX|& HAp(ACS Reagent, Aldrich, USA) 9} %
7 970 1 um? BaSi(Schott AG, Germany) & 248 17
3oy FAMIZ 9 ¢ 10MFE 5 @ 578 ESAA ARSIk

o] CH; o]
H3C\E/J\o/\(\04®_ "L'O o/\/\o)\”/cm
CH, OH (I:Ha OH CH,
Bisphenol A glycerolate dimethacrylate (Bis—GMA)

o] CH,

“3°Yl\o/\/°\/\o/\/°\”/\c”3

CH, o
Triethylene glycol dimethacrylate (TEGDMA)

Figure 1. Molecular structures of resin matrix: Bis=GMA and
TEGDMA.
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Figure 2. SEM photograph of hydroxyapatite (X 60000).

PDRCE 2442 24482 PDRC AA £ 7|F22 72 wt%h
2 30 B A7HA 2 AR ) kneadingAA €A W0
Qs stof A|zBIgh
£4 BN Az¥ PDRCY i3] FF 54U %
(degree of conversion, DC) &= vl 3l® PDRC A8 ¢F 10
S Z)oldd HE Aojof] Yo 2 tong] T O R 2023 ¢
< 7kl BEE HE (S 1 10 um) el Al EF o AE Bx
A71(460 mW/em?, XL—2500, 3M, USA) & 40& %< 3733}
N BAARTE A 2447 B2t RATE 39 FEE A ES
A R 7) (Fourier transform infra—red [FT—IR] spec—
troscopy, Spectrum GX, Perkin Elmer, UK) & AR50 73131
t}. = =8 A% PDRC AH] FT-IR spectradlx' Ueh =
1638 cm ™19 A= C=C & 929} 1610 cm ') WIE C=
C &% 93012 D 811 T8 s, A (V&' AM3le] PDRC
2] DC #& Taislch

2
&

[AbS (A]jphatic C:C) / AbS (Aromatic C=C) ] polymer
DC(%) =100x (1- ) (D
§ [AbS (Aliphatic C=C) / AbS (Aromatic C=C) ] monomer

PDRCY Fgzole oldof daus!' whis FdstA 459
(873 : 2 mm, gol : 20 mm) 9] % FFe| v|AEsd AgEE F
Q15 ¥ XL—2500 FRAP)E 40% Bt AR e, o7
He] Al He Belslod niAskd B AASL w2 A3ke PDRC
A FAE ulo|ARA|EIE o]g3le] A3t o] YL 3
3] Ao 83k BAERCRTEH FHo] s TN
th F2R5EES Lee/}? AT AF7PAAFEHLY] (linear
variable differential transformer, LVDT)&"* &kt A7+ A
P42 27 2N A8l FrsIsich

AZ3F PDRCY 71A1A B4€ WadEAI37] (universal tensile
machine, UTM) & A3 ZHAQIIE (diametral tensile strength,
DTS) & S35 (flexural strength, FS) 8] 8% UplEE %3
712 %3 3239t PDRCE) DTS #2 vIFx|#83) (American
Dental Association, ADA) 72l wle} £ 1 mmE ¢&5SE
UTM (LR10K, Lloyd Co., UK, load cell : 1000 kg) & ©]43}4
XL—-2500 FZAPIZ 40% B 3738 AE &7 18 mm, ¥
o] 14 mm)< 27 WFo M3l P o Fele Ao ¥4
E45 3 2] ()& o]g3le] ARt
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Figure 3. Schematic illustration of the abrasion resistance test—
ing machine.

DTS=2P/(x-D- 1) 2

(P : maximum load, D : specimen diameter, T': specimen thickness)

FS & ZA %3P 9-(International Standard Organization,
ISO) 2l wha} @Al A% UTM(oad cell : 500 kg)<
ARg-ste] Zo) 20 mm?l AA|t) flell AAry e #7335}
B AEE@5X2 X2 mm)< 1 A8 F9% 1 mm/min £5
2 FEEA e o 88 54, v ()4 ARE] Al
Abstoict.

FS=3F-1/(2- b+ H) (3)
(F * maximum load, / : distance between support, 5 : specimen width,

A * specimen height)
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Figure 4. Degree of conversion of polymer composite filled with
barium silicate hybridized with hydroxyapatite.
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ARS wXE FAA o) T WA B 1eiEe £ o
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I ZAFE Figure 5 YERIYIEE Figure 59 A8 2A3E 313
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Figure 5. Depth of cure value of polymer composite filled with
barium silicate hybridized with hydroxyapatite.
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Figure 6. Real time polymerization shrinkage value of polymer

composite filled with barium silicate hybridized with hydroxyl—

apatite.
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Figure 7. Diametral tensile strength value of polymer composite
filled with barium silicate hybridized with hydroxyapatite.
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Figure 8. SEM photographs of the fractured surface of polymer
composite filled with barium silicate hybridized with hydroxyl—
apatite : (a) 5:5and (b) 1 :9(xX10000).
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Figure 9. Flexural strength value of polymer composite filled
with barium silicate hybridized with hydroxyapatite.
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Figure 10. Abrasion resistance of polymeric dental restorative
composites filled with barium silicate hybridized with hydroxy—
apatite.
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