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Protein-Inspired Nanostructured Materials 
 

The development of novel robust, scalable and biomimetic functional materials and complex structures is 

desirable for a variety of purposes, in areas ranging from textiles to medicine to energy. It is especially 

desired to produce such materials by environmentally benign processes. Proteins account for roughly half 

the dry mass of the human body. Every protein consists of at least one polypeptide chain, a type of natural 

polymer. Inherently biodegradable, polypeptides can nevertheless display a wide range of physical and 

chemical properties. Hard biological materials such as bird beaks are made mostly of peptides, softer 

materials such as cartilage are made mostly of peptides, and ultrafine, light-weight peptidic materials such 

as spider silk are stronger than steel per unit mass. The limits of exploiting knowledge of peptide structure 

in the development of complex hierarchical structures that have superior material properties and can be 

produced by superior methods are far from known. Tuning the properties of a material requires altering its 

molecular constituents or how the molecules interact. Research in my laboratory seeks to clarify the 

relationship between details of polypeptide structure and the mechanical and functional properties of 

multilayer nanofilms and non-woven electrospun nanofiber mats. Whenever possible, the peptides are 

produced in engineered bacteria under environmentally benign conditions. Especially interesting are 

peptides that self-assemble into films or can be spun into fibers from water for environmentally benign 

materials processing.  
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Biographical Information: 
 

Don Haynie has a PhD is in biophysics from Johns Hopkins University, where he was an NIH pre-

doctoral fellow. He was then an NSF post-doctoral research fellow at Oxford University, where he 

worked with Christopher Dobson, FRS, then Deputy Director of Oxford Centre for Molecular Sciences 

and currently Professor of Chemistry and Master of St John’s College, Cambridge University. He has 

held faculty positions in departments of biomolecular sciences, biomedical engineering and physics, and 

adjunct faculty positions in departments of chemistry and surgery. He was a faculty affiliate of the 

Institute for Micromanufacturing at Louisiana Tech, where he was principal investigator of a $2.2 million 

multi-university research consortium in biotechnology. His research has been sponsored by AFOSR, 

NSF, NIH, NASA, private companies and other sources. He has about 90 peer-reviewed research articles, 

reviews and conference abstracts to his credit. He is founder of two US biotechnology companies, 

Artificial Cell Technologies, Inc. (New Haven, CT) and BioLaminex, Inc. (Tampa, FL), and an inventor 

on 16 issued and licensed US patents. He is author of the best-selling textbook, Biological 

Thermodynamics, published by Cambridge University Press and in the second edition since 2008. The PI 

joined the Department of Physics at USF in 2009. He is a member of the Center for Integrated Functional 

Materials and an associate member of the Nanotechnology Research and Education Center at USF. He 

was admitted to the USF Academy of Inventors in 2009 and the National Academy of Inventors in 2010. 

He received USF’s Innovator of the Year Award in 2010. 
 


