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Abstract: 

This research project focuses on the development of numerical models and 

experimental tests to quantify the mechanical stability of the human femur after the 

injection of advanced bioabsorbable polymers. This novel technique aims to prevent 

hip fractures in elderly patients by reinforcing osteoporotic bone structures. Through 

computational simulations and laboratory experiments using bone simulants, the 

project seeks to evaluate the effects of polymer injection on femoral stiffness, strength, 

and load-bearing capacity. The approach combines finite element analysis with 

biomechanical testing to validate model predictions, by means of Digital Image 

Correlation to compare the results. The injected polymers are designed to be fully 

absorbable, promoting long-term biocompatibility and natural bone regeneration. 

Ultimately, this study contributes to the design of minimally invasive treatments that 

enhance bone stability and reduce fracture risk in aging populations. 

 

Main Tasks to Carry Out: 

-Finite element modelling of femur structure, including polymeric material as a 

stiffener. 

-Experimental testing combining a synthetic femur, different loading conditions, and 

Digital Image Correlation for comparison of the results with finite element models. 

-Surgical treatment in a synthetic femur for injecting bioabsorbable polymers with the 

help of an experienced traumatologist. 
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