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Abstract

Nature is providing many examples for bio-inspired engineering and

increasingly does so at the molecular level. A broad spectrum of sophisticated

biological materials are being investigated for the development of

environmentally benign routes to synthesize novel materials. Particularly, a

mechanically outstanding biological material, the sucker ring teeth (SRT) of

jumbo squid (Dosidicus gigas) are devoid of any minerals, chitins, or covalent

crosslinks. In contrast, they are completely composed of proteins which self-

assemble into a supermolecular network reinforced by β-sheet structures. In this

project, SRT were characterized for their chemical-mechanical and

thermomechanical properties to further identify the underlying principles that

direct the formation of such strong and unique materials. Exploiting these

information and previous findings, native and recombinantly expressed SRT

proteins were fabricated into a wide range of materials, including nanoparticles,

hydrogels, thin films and fibers. These materials displayed interesting drug/gene

loading capacity and mechanical tunability, thus opening an wide avenue in

biomedical applications, for example drug delivery and tissue engineering.
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