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Introduction & Aims

Methodology

Most root canal filling materials do not thoroughly obturate the root canal
system leaving some voids either within root filling material itself or at the
interface with dentine and/or coronal restorations1. Possible fluid leakage
and bacterial contamination of the root canal space may also occur causing
apical periodontitis2. Aim: the present study aimed at evaluating the sealing
ability, void volume and the thermo-mechanical behaviour of an
experimental hydroxyapatite-polyethylene (HA/PE) carrier-based obturation
system and comparing it with GuttaCore (GC). The null hypothesis tested
was the sealing ability and the percentage of void volume of the
experimental HA/PE obturator is not comparable to GuttaCore

The experimental HA/PE composite was produced and shaped as
carriers for delivering GP using a melt-extrusion process Figure 1.
The different fibres created are shown in Figure 2. The thermomechanical properties of the experimental composite were
determined using differential scanning calorimetry (DSC) and
Dynamic mechanical analyser (DMA). The sealing ability of human
and simulated root canals obturated with HA/PE or GC systems
was assessed using a fluid filtration system at different time
intervals as shown in Figure 3. Micro-computed tomography was
also used to measure the volume of voids within the root canal
space. The data was statistically analysed by one-way ANOVA and
post hoc comparison tests (α=0.05).

Figure 2: HA/PE fibres in different diameters
(A), tapers (B) and obturators (C)
Figure 1: Schematic diagram of the single screw extruder
used in this study

Results
The modulus and damping (tan delta) properties of the experimental composite changed with
an increase in the temperature and HA filler content as demonstrated in Table 1. The melting
points of the experimental HA/PE composite ranged between 111-115°C Table 2. In
simulated canals, the fluid filtration of the experimental system was found to be significantly
higher than GC system (p<0.05) during the first 30 minutes however, no significant
differences (p>0.05) were observed between the two obturation systems when applied in
human root-canals as shown in Figure 4 & 5. The void volume percentage was not
significantly different between the GC core and the experimental system (P>0.05) as seen in
Figure 6. Thus the null hypothesis was rejected as the experimental HA/PE carrierbased obturator is comparable to GuttaCore.
Simulated root canal

Figure 3: Schematic diagram of the fluid filtration technique
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Figure 4: Fluid filtration results for GuttaCore and experimental
HA/PE obturator assessed in simulated root canals
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Figure 5: Fluid filtration results for GuttaCore and
experimental HA/PE obturator assessed in human root canals

Conclusion
The experimental hydroxyapatite polyethylene carrier-based obturation system is suitable
for root canal obturation as it is exhibited good sealing ability with volume of voids
comparable to that of GuttaCore.
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Figure 6: Three-dimensional reconstruction model of Micro-CT images
showing the voids in the root canal obturation (red) for GuttaCore (A)
and experimental HA/PE (B) obturators
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