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ABSTRACT

Microorganisms tend not to live as pure cultures of individuals in nature, but accumulate and
surround themselves with extracellular polymeric substances (EPS) most often in water flows.
These aggregates are called biofilms [1]. The mechanical characteristics of a biofilm are not ac-
cessible for traditional testing, because it is not possible to extract specimen, without destroying
the structure and thereby altering the material. We propose to use non-invasive testing through
controlled fluid flow and recording of the motion through optical coherence tomography (OCT)
combined with inverse analysis using computational models based on fluid-structure interaction
(FSI) simulations using the finite element method (FEM).

The interaction of fluid flow and lightweight structures is a setting that occurs often in biome-
chanical problems. A monolithic arbitrary Langrangean-Eulerian (ALE) based FSI method [2]
appears to be a robust and suitable choice to solve these. For nutrient distribution and growth
of biofilms a multi-scale coupled FSI and mass transport model has been developed [3].

For the inverse analysis we present a Levenberg-Marquardt (LM) approach, for which the de-
formation residual between experiment and simulation is optimized. Compared to the purely
structural application [4], there is no displacement information of material points. OCT allows
only to track the motion of the domain of the EPS matrix. [5] showed some simulation results
compared to OCT data from biofilm experiments based on trial and error fitting of material
parameters. The LM approach is only working for a small number of parameters. For more
complex situations we are working on a statistical inverse analysis approach. That will allow us
to identify different material regions to find a more precise and heterogenous model for biofilms.
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