
  

 

The analysis of the collagen fibers orientation in the cranial dura mater 

tissue in relations to its mechanical properties 

 

 
Dura mater, the outermost membrane of connective tissue surrounding the brain and spinal 

cord, is often susceptible to mechanical injuries. The aim of the presented work was to 

analyse the microstructural ordering of the dura mater in relation to its primary functionality. 

To observe the unique non-homogeneity at the bundles of collagen fibres, the atomic force 

microscopy (AFM) was used. In addition, optical microscope enabled studying the 

morphology of bigger parts of the investigated tissue, providing insight into the millimetre 

scale of its structure. The analysis of the data obtained revealed that the collagen fibres tend to 

arrange in roughly specified directions throughout dura mater’s length. Connecting this 

observation with the fact that the composite materials containing fibres that are parallel 

immersed in a matrix exhibit significantly increased resistance to mechanical strain, we 

deduced that the collagen fibres play a reinforcing role in dura mater with the emphasis of 

certain directions considered as the critical in terms of the brain safety.  

 


