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The global expenses related to damage repair on structures and vehicles 
in wet environments are in the hundreds of billions of dollars annually. 
The development of high-performance adhesives and coatings will assist 
in the mitigation of these costs while ensuring that repairs, both 
permanent and temporary, are more effective.

In the Wilker Lab, we are currently working on two new underwater 
adhesive systems to compete with products already available on the 
market: a pressure sensitive adhesive (PSA) for tapes and an organic 
coating to prevent corrosion. For the PSAs, we have added catechol to 
both commercial and lab-synthesized polyacrylates, and we have shown 
via materials testing that this improves adhesion to aluminum substrates 
under artificial sea water. For the coatings, we have produced a multitude 
of formulations containing poly(vinylcatechol-styrene) (PCS) by varying 
solvents, plasticizers, fillers, and solids content, as well as application 
method. Coating bare carbon steel surfaces with our optimal formulations 
prevents rust from forming even after extended periods submerged under 
artificial sea water. Corrosion prevention is quantified through 
electrochemical methods.

Employing Biomimetic Chemistry for Novel Adhesive 
Systems: Tapes and Anti-Corrosive Coatings
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