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Topic: Dynamic mechanical analysis of the human dura mater 

Challenge: 

Traumatic brain injury is a major burden for public health care systems with around 2.8 million 
emergency department visits and 82.000 deaths throughout Europe annually. The underlying 
mechanisms of head injury, such as, e.g., blunt vs. sharp trauma are required to be identified 
without doubt in order to rule out crimes. Apart from forensic questions, a thorough 
understanding of the mechanics and structure of the dura mater will help to develop better head 
protection, such as bicycle helmets. Both computational and physical skull models rely on 
simplified material behaviour assumptions, often chosen to be uniform across the dura mater. 
However, the dura mater is a highly heterogeneous material which exhibits viscoelastic 
behaviour when loaded, providing a significant knowledge gap to be filled. 

Project aim: 

Human dura mater samples will be obtained from 10 donors. Utilizing a high-end Anton-Paar 
rheometer coupled to a linear drive, thermomechanical analysis, creep, creep-recovery and 
relaxation tests under precisely defined temperature and humidity conditions will be performed. 
Intrinsic material parameters will be obtained, shedding light on the complex mechanical 
behavior of the dura mater. 

About us: 

The Biomechanics Laboratory at the Institute of Macroscopic and Clinical Anatomy at the Medical 
University of Graz consists of an international and interdisciplinary team of engineers, biologists, 
and medical doctors. We aim to improve our understanding of biomechanics of human tissues. 

To this end, we use a broad range of techniques ranging from high-resolution imaging to 
biochemical techniques to study the mechanical behaviour of human tissues in relation to their 
biological and structural characteristics, with a focus on clinically relevant questions. 

About you:  

You are a diligent and curious engineering student who is motivated to learn and develop state-
of-the-art techniques and to gain valuable research skills in an interdisciplinary lab. English 
proficiency, especially in writing, is preferred.  

Duration: 3 – 6 months, max. 16h /week       Start: ASAP 
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