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A self-healing optimization study was performed to investigate the maximum healing that could achieve in dental composites, using a self-healing system of microcapsules. The self-healing successfully performed in three sets of recently developed dental composites. Miniatures of Tapered Double Cantilever Beam (cTDCB) specimens were made of dental resin composites by integrating the self-healing components. A self-healing system of microcapsules made of 35 to 55 µm diameter of initiator (BPO) and activator monomers. Quasi-static tests were used to characterize specimens and to measure the healing efficiency for each set. Three sets of specimens were examined to demonstrate the healing of the dental composites which include: injected healing, self-activated healing, and in-situ self-healing specimens. The injected healing specimens were made using 40 wt% of dental resin and 60 wt% of a dental filler; the healing system of equal amounts of initiator and activator were injected in fluid form into the surface crack instantly after breaking the specimens. The self-activated healing specimens were made using 40 wt% of dental resin, of 55 wt% of filler, (1-5) wt% of BPO initiator microcapsules, and 0.05 ml of activator. The activator was injected in fluid form into the surface crack immediately after breaking the specimens. As a result, the healing efficiency was achieved in all the injected and self-activated samples. Also, self-healing efficiency was successful at 80% of full in-situ self-healing dental specimens. Also, the amount of the filler and the healing microcapsules were investigated.
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