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Proteins are natural polymers capable of hierarchical self-assembly across
multiple length scales. Under suitable conditions, partially unfolded proteins
form amyloid fibrils that further organize into percolated three-dimensional
networks, yielding gels with distinctive mechanical properties, such as the
strong underwater adhesion observed in barnacles [1].

Here, two globular proteins, bovine serum albumin and lysozyme, are used as
model systems exhibiting distinct fibrillation and gelation pathways. We
investigate the influence of physicochemical conditions (pH and ionic strength)
on these processes and reveal consistent relationships between fibril formation,
network percolation, and the resulting macroscopic mechanical and adhesive
properties, providing insight into structure-property relationships in protein-
based networks and the design of bioinspired adhesive soft materials.

Fibrillation and gelation are induced and monitored in situ in a rheometer under
controlled temperature and shear. The resulting gels are then subjected to
probe tack inspired tests in the same geometry, enabling quantification of
adhesion while preserving the fibrillar network. This approach requires only
small sample volumes, making it well suited for biological systems.
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