Fabrication and efficacy of polyethylene-hydroxyapatite
composites for endodontic use
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Many different materials have been advocated as root canal filling
materials; however with the prevailing standard of obturating root
canals with gutta-percha and sealers, development of newer
materials with properties better suited for this application has been
limited. Thus, this study aimed to develop a low density
polyethylene-hydroxyapatite (HA-PE) composite as a root canal
filling material

Results

Table 1: Composition of the experimental composites
Composite

Composition

LDPESHASR20/30

Low density polyethylene + 20% silanated
hydroxyapatite+ 30% strontium oxide

LDPENSHASR20/30

Low density polyethylene+ 20% non-silanated
hydroxyapatite+ 30% strontium oxide

LDPESHASR30/20

Low density polyethylene+ 30% silanated
hydroxyapatite+ 20% strontium oxide

LDPENSHASR30/20

Low density polyethylene+ 30%non-silanated
hydroxyapatite+ 20% strontium oxide

Methodology
Hydroxyapatite and polyethylene mixed with strontium oxide
as a radiopacifier were fabricated and extruded in a single
screw extruder, Figure 1 & Table 1. the fibres were
characterised using Infrared spectroscopy (FTIR) and their
thermal properties determined using differential scanning
calorimetry (DSC). The tensile strength and elastic modulus
of composite fibres and gutta-percha were compared, dry and
after 1 month storage in simulated body fluid (SBF), using a
universal testing machine. The radiopacity of the fibres was
determined using digital radiography. The interaction of the
composites with eugenol was compared with that of guttapercha. The cytocompatibility of the experimental composites
was assessed using alamarBlueTM and MTT assay methods

Figure 1. Schematic diagram
showing a single screw
extruder used in this study

The presence of HA-PE-SrO confirmed in the FTIR, Figure 2.The
endothermic peaks obtained from the DSC studies showed that
the melting point of the HA/PE composites ranged between 110.5
and 111.2°C, Table 2. The tensile strength and elastic modulus of
the silanated HA/PE composites were significantly higher than
those of gutta-percha (P<0.0001) under dry conditions and after 1
month storage in SBF, Table 3. The gutta-percha in eugenol
showed a significant increase in dimension whereas the silanated
HA/PE composites remained unchanged Figure 3. Radiological
evaluations demonstrated that silanated HA/PE fibres were
sufficiently radiopaque for endodontic applications, Figure 4. The
alamarBlueTM and MTT studies showed that the test material was
biocompatible, Figure 5.
Figure 2. ATR-FTIR spectra of the silanated hydroxyapatite particles (A), and of the (a)
LDPEHASR30/20 (b) LDPEHASR20/30 (B)

Figure 3. Interaction of the test materials with eugenol

Figure 5. Viability of HOB cells following exposure for 1 day eluted media from the experimental
composites, expressed as mean absorbance ± S.D. (A), Viability of HOB cells following exposure
for 3 day eluted media from the experimental composites, expressed as mean absorbance ± S.D.
(B), and Metabolic activity of HOB cells as indicated by alamarBlueTM assay in direct contact with
the experimental composites at 1, 3, 7, 14, 21 & 28 days (C)

Conclusion
Promising materials for endodontic applications have been
developed, offering relevant benefits over the traditional materials.
They exhibited superior elastic modulus, tensile strength and were
found to be physico-chemically more stable than gutta-percha.
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Figure 4 Radiograph shows LDPESHASR20/30 composite outside root canal space (a), The radiopacity of
LDPESHASR20/30 composite in the washer is estimated in relation to the thickness of aluminium steps wedge
(b), image showing cracks in GP when bent 90 degree or even less (arrows) compared with intact
LDPESHASR20/30 using stereomicroscope (1X) (c).

