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Introduction: Eugenol- and eugenol–free zinc oxide are 
commonly used in restorative dentistry as a provisional 
cement. Since being introduced in the 1990s, a resin-
based paste-paste system, which can be dual- or light 
cured, has become more popular. Unlike eugenol-zinc 
oxide, it does not potentially impair polymerization of the 
final cement. A clinical study for luting provisional 
cement has shown that temporary cement requires 
retention, ease of removal, and ease of cleaning. The 
purpose of this study is to examine the effect of 
biodegradable PLGA on the physico-chemical properties 
of a PEGDA composite to design a resin-based cement 
for use in provisional restorations. 
Methods: Formulation of composite: Poly(glycolide-co-
lactide) ((PLGA), Resomer® 502H, Boehringer 
Ingelheim GmbH, Germany) was mixed with 
polyethyleneglycol (400) dimethacrylate ((PEGDA) 
Esstech Inc., Essington, PA) and 2,2-Bis[4-(2-hydroxy-3-
methacryloxypropoxy)phenyl]propane ((Bis-GMA) 
Esstech Inc., Essington, PA). The resin was subsequently 
mixed with 50% mass fraction glass fillers containing an 
initiator system (CQ and EDMAB) and hydroxyapatite 
((HA) Fisher Scientific, Pittsburgh, PA), which covers 
base part. The catalyst part contains benzoylperoxide 
(Aldrich, Milwaukee, WI), PEGDA and inorganic fillers. 
Measurement of Degree of Conversion: Perkin-Elmer 
ATR-FTIR spectrometer (Spectrum 1000) was used to 
compare the peak height of aliphatic and aromatic double 
bond of a composite before and after light-curing. They 
were then used to calculate the relative degree of 
conversion (DC) using the baseline technique. 
DC% = [1 – (Halip/Harom)/(Hoalip/Hoarom)] x 100  

where Halip is the height of the peak at 1636 cm-1 
and Harom the height of the peak at 1607 cm-1. Hoalip and 
Hoarom stand for those of the uncured sample. 
Measurement of flexural strength and modulus: The 
specimen was prepared in the mold (2mm×2mm×25mm) 
positioned on a sheet of Mylar strip on a glass plate. 
Subsequently, place another sheet of Mylar on top of the 
mold and then a glass plate of that. After clamping 
carefully, irradiate the specimen (40sec@500mW), and 
then remove the specimen from the mold. After 24hrs at 
37 ±1°C oven, three-point bend test (1mm/min of cross-
head speed) was done using Q- Test. Measurement of 
compressive strength (CS): With similar method as 
reported in the above, the specimen was prepared in the 
mold (8mm H×4 mm D). The specimen was cured each 
side (40sec@500mW). After 24hrs at 37 ±1°C oven, CS 
was measured by compression (1mm/min of cross-head 
speed) using an Instron 4466. Study of real-time kinetics 
of polymerization: Real-time polymerization was 
investigated by ATR-FTIR (Nicolet 6700 FT-IR 
Spectrometer, Thermo Scientific). A composite was 
placed onto the crystal. A visible-light was irradiated with 
the curing unit light guide tip for 40 sec at 500mW. To 
simulate an overlaying lab-processed composite 

restoration, a disc (2mm H ×10mm D) of resin composite 
was placed over the Mylar during the study. The absolute 
DC was recorded, considering the intensity change of 
aliphatic double bond at 1636 cm-1. The change in 
instantaneous monomer concentration and rate of 
polymerization were then calculated over a time period.  
Results: The behavior of physical properties of dual-
cured PEGDA-based system in the initial and 4 weeks 
except for DC is shown in Table 1. 
Table 1. Physicochemical properties of temporary cement. 
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0 63.5 11.222 
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ANOVA was done, followed by the Tukey post-hoc at 
α=0.05 to determine statistically significant difference. 

 
Figure 1. Effect of PLGA and HA on different kinetic 
behavior (DC: dual-cured, SC: chemical-cured). 
The resin-based composites initiated by visible light 
under ambient conditions exhibited further increase in DC 
due to the post-polymerization by peroxide co-initiator 
(Figure 1). The highest DC was monitored in dual-cure 
mode and the lowest DC in self-cure one.  However, the 
rate of polymerization was not much different for all 
cements tested, representing that the presence of PLGA 
did not interrupt polymerization process. The mechanical 
properties from the experimental groups with PLGA were 
comparable or slightly lower compared to control group. 
This is probably related to the microstructures of the 
composite, which are governed by morphological changes 
in PLGA. The wt. loss studies clearly demonstrated the 
degradation of PLGA while maintaining the mechanical 
properties.  
Conclusions:  These results indicated that resin-based 
composite containing biodegradable PLGA showed 
comparable properties and can be applicable to develop 
for temporary cementation of permanent restorations. 
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