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Abstract  

The behaviour of non-biological spherical particles can be readily modelled with the discrete element method. The 

size of the particles thereby plays an important role in particle or particle system behaviour. For micron-sized 

particles the attractive force becomes dominant, thus specific knowledge is needed regarding it. This knowledge can 

be applied not only for non-biological, but also for biological similar sized objects, such as cells. This can extend 

the implementation, the understanding and possible applications of the discrete element method even up to the 

molecular dynamics level. The investigation of the dynamics of a single bacterium may help to understand the 

behaviour of a system of bacteria (e.g. biofilm formation) as well as the transmission of infections in the air. One of 

the important factors influencing the stability of a bacterial structure, but also important in the context of an 

infection is the adhesion force. Detailed results on the sticking process of a bacterium are presented. A 

characterisation of the influence of repulsive and attractive forces on the bacterium is given. The obtained results 

are shown in terms of force displacement diagrams as well as a function of the interaction and sticking time history. 

For the modelling of the system behaviour the sticking process of 10.000 bacteria is considered. (Upto 300-500 

words) 

 

Fig. 1: Scheme for the motion of the bacterium close to the wall 
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