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Topic: Bone density and load deformation properties resulting from Thiel 
embalming OR On the suitability of Thiel embalming in bone biomechanics 

Challenge: Thiel embalming has the reputation to result in lifelike optical and haptic properties. 
Based on this assumption, Thiel embalmed tissues are used for the validation of implants or 
surgical techniques. However, experimental data is missing to substantiate the suitability of 
Thiel embalming for bone biomechanics. Preliminary evidence, however, suggests that Thiel-
related effects include the loss of cancellous bone substance and decreased yield properties 
when compared to the unembalmed state.  

Project aim: The aim of this given experimental study is to investigate whether Thiel embalming 
related fixation effects cause morphological or mechanical alterations of human bone 
composites derived from different anatomical regions. It is hypothesized that (A) cancellous 
bone structure decreased as a time dependent variable of Thiel embalming exposition, and (B) 
micro fragmentation of cortical bone, (C) resulting in increased bone stiffness and decreased 
yield properties.  
Bone samples will be retrieved in a fresh and unembalmed post mortem state from the following 
regions: neurocranium, long bone, pelvis. Micro computed tomography scans and mechanical 
tests will be performed at different time points before and after Thiel fixation. Bone density, 
cortical and cancellous bone geometry and load deformation properties will be compared.  
The results of this study will help inform the community of biomechanicists on the suitability of 
Thiel embalmed bone for validation and surgical simulation tests.   

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: 12 months, max. 16h /week       Start: ASAP 

Suggested reading: 

Hammer et al. Sci Educ. 2015 

Hammer et al. Clin Anat. 2016 

Zwirner et al. Clin Anat. 2019 
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