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Topic: Influence of osmotic moisture content adaptation on the mechanical 
characterization of biological soft tissues 

Challenge: 

To improve our understanding of soft tissues (e.g. vessels, ligaments) in disease development and 
to develop new treatment methods, it is necessary to understand their mechanical properties and 
how they change with disease. In contrast to industrial mechanical testing, there is a lack of 
comprehensive recommendations regarding unified and standardized biomechanical testing of soft 
tissues. Some in vivo parameters are difficult to control whilst testing and unique material 
handling challenges need to be overcome. To reach a reasonable degree of standardization and 
ensure comparability of experiments robust test-protocols have to be developed. 

Project aim: 

One parameter important to biomechanics is the moisture content of the tissue during testing as 

the degree of hydration can change material properties drastically. Osmotically active agents 
have been used to control moisture content prior to testing of soft tissue. The aim of this 
project will be to investigate the influence of different moisture adaptation protocols on the 
mechanical characterization of soft tissues. 

The student will independently design and conduct experiments with human tissue samples. 
Several protocols for osmotic moisture adaptation will be tested and evaluated.  

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: 6 – 8 months, max. 16h /week       Start: ASAP 

Suggested reading: 

Lozano, P. et al. "Water-content related alterations in macro and micro scale tendon biomechanics." 
Scientific reports 2019. 
Safa, B.N. et al. "Exposure to buffer solution alters tendon hydration and mechanics." Journal of 
biomechanics 2017. 
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