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Abstract:

Nowadays we should be using the fourth generation of biomaterials for regenerative medicine, with the advent of tissue engineering and nanotechnology incorporated into the developments of new materials. However, many of the current products in the bone graft and bone cements market were developed decades ago from the second generation of biomaterials and at least 50% of dentist surgeons had been problems with these materials. The time has come to renew the market with developments that mix of expertise between, condensed matter physics, chemistry and materials engineering, biology and health. Technologies using chemical elements, such as Mg, Zn, Sr, Li, Si, Mn and others for osteogenesis and angiogenesis, incorporated at the atomic level by new synthesis of synthetic materials and their interaction with biological systems and tissues is the current innovation for the new products. We are developing the nucleating calcium phosphates crystals (brushite, monetite, hydroxyapatite and tricalcium phosphate) forming: nano-spheres, nano-rods, plate-like, petal-like and pseudo-hexagonal morphologies. In the most innovative approach is featuring nucleating monoclinic HAP with spiral-type coin stacking induced by Sr2+ inclusion ions, stability and inducing preferential orientation of the HAP in the monoclinic crystallographic plane (020) with increasing overlapping layer plates. Pseudo-hexagonal crystals were obtained with high symmetry biomimicking crystals found in nature in abalone nacre that causes biomaterials with high performance mechanical properties. The abalone nacre it is 3,000 times more break-resistant than the mineral that comprises its building blocks and has an organic-inorganic composition layers similar to our bones and teeth. While the strontium stimulates bone formation by dual models of action: stimulatory role on bone forming osteoblast cells, and inhibitory role on bone resorbing osteoclast cells, the pseudo-hexagonal crystals improve the mechanical properties.
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