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Abstract -A study of composition influence over 

some properties of acrylic composites loaded with 
hydroxyapatite is presented. “Two pastes” method 
from dental obturants was used to prepare the com-
posites. The working (2.5 < tw < 3.3 min) and setting 
(2.7 < ts < 3.7 min) times was in range reported for 
acrylic bone cements and enthalpy (around 40-60 
kJ/mol) according to reports for acrylic materials. 
The absorption (110-240 µg/mm3) and solubility (10-
130 µg/mm3) showed values higher than normalized 
ranges. Mechanical properties (compression strength 
and elastic modulus) showed a wide range result, 
including in some cases, better values than reported 
by other authors. The drug release from the compos-
ites was studied through Baker’s treatment which 
justifies not only diffusion, but the migration and 
dissolution of drug in the phosphate buffer. The dif-
fusion coefficients (10-10cm2/s) and 15-20 % of drug 
release at 15 days support this result too.  
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I. INTRODUCTION 
Many composite materials have been developed for 
biomedical applications. These may include ceramic or 
polymer matrix composites (Doyel, 1990; Kasuga et al., 
1990 and Soltez, 1988). The ceramic material may 
range from biodegradable, such as bioactive glass 
(Greish and Brown, 2000) to non biodegradable such as 
stoichiometric hydroxyapatite, Ca10(PO4)6(OH)2, HA 
(Fuentes et al., 2005).  

The mechanical properties of composites based on 
poly(acrylic-co-itaconic) acid reinforced with powder 
mixtures of bioactive glass and tetracalcium phosphates 
are enhanced by the quantity of glass. Also, the concen-
trations of Ca, Si, and P increased with the immersion 
time on SBF owing to the formation of an apatite layer 
on their surfaces (Greish and Brown, 2000).  

Hydrophilic composite structures are designed to 
mimic the transport and mechanical properties of natu-
ral soft tissue such as tendons, ligaments and interverte-
bral discs. Systems such as poly (2-hydroxyethyl 
methacrylate (HEMA)-co-caprolactone (CL)) showed 
an increase the modulus and maximum strength with the 
increasing content of PCL and filler of polyethylene 
therephthalate (PET) fibres (Ambrosio et al., 1998).  

Other groups have been proposed a hydroxyapatite-
reinforced polymer as a method of improving the bio-

logical properties of bone cements and implants materi-
als. For that, HA was incorporated to polymethyl 
methacrylate (PMMA) matrix and improved osteoblast 
response a compared to PMMA alone. This method may 
be useful to provide PMMA materials with enhanced 
osteogenic properties (Moursi et al., 2002 and Morejón 
et al., 2005). On the other hand, a novel composite 
made from spontaneous precipitation of HA in aqueous 
suspensions of polymer particles of sulphonated poly-
sulphone was prepared. The time of the precipitation 
process was allowed to regulate the inorganic content of 
the composite (Spanos et al., 2002).  

Another research group prepared precopomposite 
structures by combining ß-Ca3PO4 (ß-tricalcium phos-
phate or ß-TCP) with poly (L-lactic) acid and poly 
(DLlactic-co-glycolide). The hydrolisis from ß-TCP to 
calcium deficient hydroxyapatite (CDHA, 
Ca9(HPO4)(PO4)5OH) was performed at 56°C -a tem-
perature slightly above the glass transition of the poly-
mers-. The composite obtained with PLGA (85:15) co-
polymer showed an 85 % of transformation from ß-TCP 
to CDHA in 24 h, although according to FTIR the trans-
formation was completed. The mechanical properties of 
these hydrophilic copolymers was in the range of 12-14 
MPa and the elastic modulus was 2.5-6 GPa. (Durucan 
and Brown, 2000a; and Durucan and Brown, 2000b).  

In an effort to develop a material with mechanical 
properties more closely approximating those of hard 
tissues, HA-composites have been selected for study 
(Ambrosio et al., 1998; Greish and Brown, 2000 and 
Lewis and Nielsen, 1970).  

The aim of the present study was prepared compos-
ites with HA load based on a classic dental obturants but 
with potential application as acrylic bone cement, sub-
stituting BisGMA (base monomer) by poly 
2hydroxyethyl methacrylate, and silanized quartz by 
hydroxyapatite. The study of composition influence 
over the main properties of this new composites com-
paring with the requirements to use in human implan-
tology was made.  

II. EXPERIMENTAL SECTION 

A. Preparation and characterization of synthetic 
hydroxyapatite. 
Stoichiometric synthetic hydroxyapatite with Ca/P=1.66 
was prepared (Peón et al., 2004). FTIR were recorded in 
a BOMEN DA3 spectrometer in the 4000-400 cm-1

 

range using the KBr pellet technique. X-ray powder 


