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Adequate mechanical competence and extracellular matrix production are critical aspects for the success 
of regenerative medicine endeavours in ear reconstruction. It is hypothesized that for successful 
outcomes, a comprehensive understanding of the structure-function relationships of the native ear is 
required. This work aims to create preliminary mechanical and biochemical maps of native human  
auricles, and examine the structure-function relationships between them. Instantaneous and equilibrium 
moduli (Ein and Eeq), maximum stress (σmax) and relaxation characteristic (t) for 20 fresh human ear 
cartilage biopsies (4 males; middle-aged 49 & 58 and elderly 85 & 93 years old) were measured using 
stress-relaxation indentation. Samples were labelled according to their location in the ear; concha, 
scapha, anti-tragus. Additionally, for the 93 year-old, glycosaminoglycan (GAG) and collagen content was 
quantified. Initial results show a significant difference in Eeq, Ein and σmax for age (middle-age versus 
elderly) and location (scapha and concha versus anti-tragus). GAG and collagen content show variation 
with location, but experimental power is limited. This preliminary map must be extended to a larger 
cohort in order to elucidate the true relationships in ear cartilage. Local mechanical and biochemical 
properties, and the relationships between them, are required for auricular reconstruction efforts in 
order to ensure functional outcomes. Funding: SNSF and ERA-NET/EuroNanoMed. 


