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Phenols are important components of biological tissues where they perform a variety of biological functions, 

including wet bioadhesion, pigmentation, infection prevention, metal binding and antioxidant properties. Phenols 

are broadly distributed in both plant and animal tissues. One of the most notable examples can be found in mussels, 

where proteins found in the mussel byssus, attachment organ of the mussel, contain high levels of the phenolic 

amino acid 3,4-dihydroxy-L-alanine (DOPA). DOPA contributes to both the interfacial and bulk mechanical 

performance of the tissue via a range of unique chemical interactions. In this talk, I will introduce DOPA and its 

function in the mussel byssus, with an emphasis on the interfacial and bulk molecular mechanics of DOPA. There 

is a growing recognition that phenols and polyphenols are useful building blocks for advanced functional 

materials, and I will provide a few selected examples of how we can exploit these molecules as building blocks 

for synthetic bioinspired adhesives, hydrogels and coatings.  
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interested in understanding structure-processing-property relationships of materials in biological systems, and in 

using this information to inform the design, synthesis and application of biologically inspired synthetic materials 

used in a variety of practical applications.  


