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To improve the application of polymeric dental restorative composite (PDRC) for the posterior and anterior restoration,
silica bridged with siloxane unit was firstly prepared by heat-treating a silica filler at various temperatures. Degree of
conversion (DC), depth of cure, and dynamic volumetric polymerization shrinkage values of PDRC filled with silica
bridged with siloxane unit were investigated to study the effect of heat-treated silica on the polymerization behavior of
PDRC. From the experimental result, it was found that depth of cure was decreased with an increase of heat treatment
temperature. On the other hand, both DC and polymerization shrinkage values were uniformly enhanced with increasing
the heat treatment temperature. This phenomenon can be explained from the study that showed decrease of average
particle size of silica resulted in the increase of relative amount of resin matrix in PDRC.
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Figure 1. Testing scheme for the measurement of dynamic po-
lymerization shrinkage values.
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Figure 2. [-OH]/[Si-O] Ratio in the FT-IR spectra of neat (OX-50)
and various heat treated silicas.
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Figure 3. FT-IR spectra of neat (OX-50) and heat treated (at 800
C) silicas.
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Figure 4. Degree of conversion of PDRC using heat-treated silicas
at various temperatures.

el €] [-OH)/[Si-0]8] BI7F A&A 07 7HATHS & = it o] 7
[-OH]= FT-IR spectrum AtellA] LFERH= 3400 em™ X9 S3 %2,
[Si-O]%= 1100 cm™'ol X 9] EHEE 7)o AXkE gholth Figure
29 A A= dAY 257t S7Fgel Wt Figure 3] FT-IR
spectra®ll A & Hi= ufgl o] dxE]alr] H(0X-50%) HUlE dA
3 A7kl 97t 3400 em'elld UER= [-OH] 719 F3Eh
siloxane Aol F715kel whet At o2 FFAsk A2 A [-OH] 7]
= 719 FolE £ ¢S AER Si-OH7} Si-0-Si2l thel(bridged) 2
For W deS (AR YEhe] Fa1 gl

7R g8l FEE B3 e PDRCE 7IAE T35kl
1= H9] dimethacrylate A 7F 3ggo] dojdel wet wAl g
o] Ztusld %0 aEAAE A3kEch o] o, PDRCE] DC #k&
Aol 3= methacrylate 719] olFdAse] BB A TS Y=
24 PDRCE 8 543 71A14 54 2 AR Foll 9%
w9 S gk QAolm X} Atel QlojA ARe] FHE

7} FtH3]. Y42 2 & PDRCE) DC ZES 714

320
rir

1o

[0 o

=)
W

oo S et
o,
ol
FF
ol
to
&)
to
B~

Ok

Aslel, ®l16 A M5 E, 2005

o2

o4

Depth of Cure (mm )

3 T T T T T
600 700 800 900 1000

Heat treatment temperature ( C )

Figure 5. Depth of cure of PDRC using heat-treated silicas at
various temperatures.
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Figure 6. Volumetric polymerization shrinkage of PDRC using
heat-treated silicas at various temperatures.
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Figure 7. Real time volumetric polymerization shrinkage of PDRC
using heat-treated silicas at various temperatures.
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