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Topic: On the effects of surface coating and speckling of human skin and 
esophagus samples 

Challenge: Digital image correlation (DIC) is a contactless technique to determine accurate 
strains and deformations in biomechanical testing. It is based on stochastic surface patterns 
applied to the specimens, which commonly involve solvents or osmotically active agents. It has 
previously been assessed experimentally whether DIC alters the load deformation properties of 
human iliotibial band and rat bone. However, the effects of surface patterning on the 
mechanical properties of keratin and cell rich tissues are unknown to date. 

Project aim: This experimental study aims at investigating the chemical-physical effects induced 
by the surface coatings on uniaxial load deformation properties of human skin and esophagus 
specimens. It is hypothesized that solvent-based speckling causes increased stiffness, lowered 
strain to failure and increased ultimate tensile stress as compared to an unspeckled state.  

The following subgroups will be investigated: untreated, graphite speckling only, water-based 
coating plus graphite speckling and solvent-based coating plus graphite speckling. A standardized 
approach of application and data acquisition involving 3d printed clamps. Microstructural and 
ultrastructural analyses of the samples will be conducted to determine local site dependent 
effects of speckling chemicals on the tissues.  

This study will aid determine if water- or solvent-based coating agents are suitable to coat keratin 
and cell rich soft tissues for digital image correlation, resulting in speckle patterns for unbiased 
data acquisition. 

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: 
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