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Abstract
Statement of the Problem: Hip fractures among the elderly pose a significant health concern, leading to increased morbidity and healthcare costs. Hip protectors have been developed to mitigate impact forces, but their effectiveness depends on material properties and structural design. This study investigates the influence of infill type and density on the impact absorption performance of 3D-printed hip protectors.
Methodology and Theoretical Orientation: Using fused deposition modeling (FDM), hip protectors were fabricated with thermoplastic polyurethane (TPU) of varying Shore hardness. Two infill structures, honeycomb and gyroid, were evaluated at different densities. Impact absorption performance was assessed through drop impact testing to determine the optimal configuration for energy dissipation.
Findings: The results showed that the 25% honeycomb infill exhibited superior impact absorption compared to other configurations. The combination of TPU elasticity and the honeycomb structure contributed to improved energy dissipation, making it the most effective design for impact protection.
Conclusion & Significance: This study highlights the importance of infill design in optimizing 3D-printed hip protectors. The findings provide valuable insights for the development of cost-effective and customizable hip protection solutions for elderly individuals at risk of falls. Further research is recommended to explore real-world applications and user comfort.
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About Research Topic
Falls are a leading cause of injuries among the elderly, often resulting in hip fractures that lead to severe mobility issues, prolonged hospital stays, and even mortality. Traditional hip protectors are made from foam or rigid materials, but recent advances in 3D printing technology have enabled the development of more efficient, customized, and lightweight solutions. Fused deposition modeling (FDM) using thermoplastic polyurethane (TPU) allows for precise control over material properties and infill structures, improving impact absorption. By exploring different infill patterns such as honeycomb and gyroid, this research seeks to enhance the protective efficiency of 3D-printed hip protectors, ultimately reducing the risk of fall-related injuries and improving the quality of life for the elderly population.
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