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TITLE: Investigating the potential of neodymium nanoparticles to promote osteogenesis under oxidative stress

Osteoporosis reduces bone density and disrupts bone microarchitecture, increasing fracture risk and impairing healing. Age-related hormonal changes elevate reactive oxygen species (ROS), creating oxidative stress that promotes osteoblast death and inhibits mesenchymal stem cell (MSC) differentiation, limiting the body’s ability to regenerate bone. This project investigates a novel biomaterial approach to counteract oxidative stress and enhance bone regeneration. Hydroxyapatite nanoparticles substituted with the rare earth element neodymium (Nd) will be incorporated into collagen scaffolds to create a controlled therapeutic delivery system. Nd has antioxidant properties that may reduce ROS levels and restore a favourable environment for bone formation. The study will develop and characterise these Nd-containing scaffolds, evaluate their ability to restore MSC proliferation following oxidative stress, and assess their capacity to promote osteogenic differentiation and mineralisation. This work aims to advance biomaterial strategies that improve bone healing in osteoporotic conditions.
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