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Introduction 
Natural macromolecules and in particular 
Collagen hydrogels biomaterials are a good 
choice for scaffolding cells in tissue 
engineering [Couet, 2007]. Because of the 
viscoelastic nature of these hydrogels, dynamic 
solicitation as encountered in bioreactors or in 
mechano-biology experiments can induce 
mechanical behaviour hard to anticipate. This 
paper presents a graphical dynamical modeller 
and simulator [Mathworks, 2012] that can be 
used to anticipate the mechanical behaviour of 
these gels under whatever strain (relaxation, 
cyclic loading) or load (creep) solicitation. 

 
Methods 
Mechanical behaviour of collagen gels have 
been investigated using unconfined 
compression. Relaxation tests indicate that a 
viscoelastic model based on two Maxwell 
bodies can satisfactorily reproduce the load 
curve as showed in Figure 1.  
 
 
 
 
 
 
 
 
  
 
Figure 1: Relaxation test. Load data fitted with two 
Maxwell bodies.  
The stress-strain equation of this system is 
[Mase, 1969] 
 

 
 

 
 
 
Results 

Figure 2 represents the Simulink diagram that 
reproduces this equation. The graphical 
approach of this tool is obvious. The 
presentation will indicate how this diagram has 
been used to reproduce results of complex 
strain solicitations tests performed on collagen 
hydrogels. 
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Figure 2: Simulink diagram used to reproduce the 
mechanical behaviour of two Maxwell bodies.  
   
Discussion 
We have used this tool to investigate a large 
number of stress-strain relations [Fung, 1993]. 
In particular, the nonlinear Mooney-Rivlin 
approach is best suited to reproduce the 
mechanical response of collagen gels 
submitted to cyclic unconfined compression.  
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