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ABSTRACT:  

Segmental bone defect with delayed union often leads to non-union defect without medical 

intervention. Current management strategies often require repeated surgeries and some leads to 

critical condition and often the failure of bone healing. Tissue engineering comes into play in 

artificially structuring the bone architecture with biological compatibility. Despite many ways, 

3D printing has gained great attention in delivering artificial grafts due to its ability to create 

structures with sustained pore size and architecture according to the requirements. In this study, 

the composite of polymer polycaprolactone with greater toughness and nanohydroxyapatite with 

greater bone bonding efficiency are combined to form the ink. The designs to mimic the radial 

gradient pattern of bone were printed. The physicochemical characterization has been performed 

to show the porosity (78-82%) and pore size gradients (900 µm- 200 µm), mechanical ability 

(compressive strength at 40% strain 10MPa- 15MPa) to withstand the load to mimic the bone 

appropriately. The printed structures were also shown to be biocompatible (Human umbilical 

cord-derived mesenchymal stem cells). This study highlights the potential of the fabricated 

structures to address the challenges posed by delayed union in segmental bone defects, offering a 

promising avenue for effective medical interventions and improved bone healing outcomes. 
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