Polymer(Korea), Vol. 30, No. 2, pp 135-139, 2006

FAsols|Mo| SEE D2 SEHHel XoE 24
uoy' - Ml

ddiska glet LR At

(200519 12¢

2% A<, 20061 39 6%

7 el

Dental Properties of Hydroxyapatite Filled Polymer Composite

Ohyoung Kim' and Kitaek Seo
Department of Polymer Science & Engineering,
Dankook University, Seoul 140-714, Korea
(Received December 2, 2005;accepted March 6, 2006)

=8 A we F4EY

e B3] A3 FEARR] $EHE
A OE AshAZ 4F A, HAPE

*P§}°]§]*4(}1ydroxyapat1te HAP)o|] S8 vEA BIFAE A x3saL ol
It}
FAMIE 65%7HA A7FE Ao FZolE 6.0 mm HEEA Iy X3

ahic

S| A7 &

E3HA| Azl AHE 718 ok EA EFAE 7t

§ FRARRY $gol TS AN AxH DRA BGAY FUATEL HAP H7hgo] Sold4% ok
Haslgon FUFHES HAP Wskaols] olzqol A gich. B3Ae A4 BHE HAP $3o] 371845
WA EE F/HET 2R 2 Ust Qlch TG 1 ghEe AjSeld AR FES Bl A3

& AR2e] &8 7FsAe] v =5

Abstract :

2¢ AT + Ak

To evaluate the dental restorative application of polymer composites filled with hydroxyapatite (HAP) which is
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an inorganic component of human bone material, dental properties of the polymer composites were investigated. A visible
light system was utilized to activate the acrylate resin matrix of the composites. Maximum loading percentage of HAP in
composite was 65 wt% and the depth of cure was 6.0 mm which can be applicable for dental restoration. With increasing
the HAP content, degree of conversion of polymer composites was slightly decreased, however, polymerization shrinkage
value was not varied. Diametral tensile strength value was enhanced with an increase of HAP content, however, there was
no strict trend between flexural strength and HAP concentration. Anyhow, polymer composites prepared herein have
superior mechanical properties sufficient specifications applicable to dental materials.
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Figure 1. Molecular structures of resin matrix: BissGMA and TEGDMA.
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Figure 2. FTIR spectra of polymer composite filled with hydroxy-
apatite before and after photo-curing.
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Figure 3. Testing scheme for the measurement of dynamic poly-
merization shrinkage values.
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Figure 4. Degree of polymerization of polymer composite filled with
hydroxyapatite.
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Figure 5. Depth of cure value of polymer composite filled with
hydroxyapatite.
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Table 1. Volumetric Polymerization Shrinkage of Polymer Composite
Filled with Hydroxyapatite (HAP)

HAP Polymerization shrinkage value [vol% (SD")]
concentration 1 min 2 min 3 min Max. Average
61wt%  2.77(0.21) 3.05(0.23) 3.11(0.19) 3.16(0.20) 3.15(0.21)
62wt%  2.70(0.24) 2.91(0.27) 2.97 (0.26) 3.03(0.23) 3.03(0.22)
63wt%  2.84(0.09) 3.06(0.08) 3.09(0.07) 3.19(0.10) 3.10(0.10)
65wt%  2.88(0.08) 3.00(0.07) 3.06(0.07) 3.18(0.15) 3.13(0.12)

* SD; Standard deviation.
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Figure 6. Diametral tensile strength value of polymer composite filled
with hydroxyapatite.
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Figure 7. Flexural strength value of polymer composite filled with
hydroxyapatite.
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