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——Abstract

The aim of this study was to evaluate the effect of blood contamination on the push-out bond strength and

surface morphology of tricalcium silicate materials: Biodentine®, Theracal® and mineral trioxide aggregate.

The standardized lumens of root slices prepared from extracted single-root human teeth were filled with

Biodentine®, Theracal® and mineral trioxide aggregate by manufacturer s instruction. The specimens were

randomly divided into 2 groups (n = 20) for each material and then incubated for 4 days at 37 control group

(phosphate buffered saline solution) and experimental group (fetal bovine serum). The push-out bond strengths

were then measured by a universal testing machine and the surface morphology of each experimental group was

analyzed by scanning electron microscope.

Biodentine® and Theracal® showed higher push-out bond strength compared with mineral trioxide aggregate

after exposure to fetal bovine serum. A substantial change in the surface morphology of each material was

observed after exposure to fetal bovine serum.

In conclusion, the push-out bond strengths of Biodentine® and Theracal® were higher than mineral trioxide

aggregate when exposed to blood contamination. Therefore, it is supposed that the use of Biodentine® and

Theracal® is appropriate in the presence of blood.
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Fig. 1. (A) A schematic illustration of the push-out bond strength measurement, (B) A cylindrical steel plunger to the load cell of the universal testing

machine loading on material inside a root section.
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Table 1. Mean = standard deviation of push-out bond strength (MPa) and Failure mode (%) of test materials and statistical analysis

Push-out bond strength (MPa)

Failure Mode (%)

Material
PBS FBS A C M
MTA 8.0 £ 0.2 6.6 + 0.3 82.5 0 17.5
Biodentine® 9.8 + 0.4* 8.2 + 0.3% 0 85 15
Theracal® 11.7 £ 0.3% 10.6 + 0.2% 25 2.5 72.5

Tukey's Post Hoc Test, Mann-Whitney test

MPa = megapascals, MTA = mineral trioxide aggregates, A = adhesive mode, C = cohesive mode, M = mixed mode

Mean value with different superscript uppercase letter (row) or lowercase letter (column) are significantly different (p < 0.05)
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Fig. 4. Scanning electron microscope images of Theracal exposed to (A) phosphate buffered saline and (B) fetal bovine serum after 4-day setting.
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