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Biopolymer aerogels are nanoporous open cellular solids characterised by a fibrillar
morphology composed of an interconnected cellular network. They are used in tissue
engineering, as scaffolds, due to their biocompatibility and biodegradability. For such
applications, a detailed study on their pore-structure and mechanical properties is vital. The
bulk mechanical response of such nanoporous materials is highly influenced by their
microstructural properties which can be tailored during the synthesis process. The highly
irregular pore-structure of biopolymer aerogels can be computationally reconstructed using a
sphere packing and Laguerre-Voronoi tessellation [1]. The obtained VVoronoi structure adheres
well to the real pore-size distribution of biopolymer aerogels [1, 2]. The mechanical structure-
property relationship is further investigated by means of finite element methods using periodic
representative volume elements. The macroscopic stress-strain response of the computational
model at low compressive strain shows very good agreement with the experimental data [1]. At
high strain levels, open-porous cellular materials undergo pore collapse and hardening of the
network resulting in a plateau and a densification regime in the stress-strain response,
respectively [4]. Under cyclic loading, biopolymer-based aerogels show elastoplastic behaviour
with large permanent set [5]. In this contribution, such inelastic responses at large compressive
strain and cyclic loading are investigated using the developed computational model.
Furthermore, the response of the model under tensile loading is discussed.
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