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“Opening Radical Polymerizations to the Prospect of Biodegradability 

 
Bio: E. Bryan Coughlin studied chemistry at Grinnell College and received is B. A. in 1988. Upon the 

completion of his Doctorate in Chemistry at the California Institute of Technology in 1993 under the 

direction of John Bercaw he joined the Central Research and Development Department of the DuPont 

Company.   He was on the technical staff for nearly six years.  He is a co-inventor of the DuPont's Versipol® 

Polyolefin Technology Platform, and has over 45 patents to his name. Since 1999 Dr. Coughlin has been on 

the Faculty of the Polymer Science and Engineering Department at the University of Massachusetts, Amherst 

where he is currently a Full Professor.  He is a Fellow of the American Chemical Society (ACS) and has been 

actively involved in the governance of the Polymer Materials: Science and Engineering Division of the ACS.  

His research interests are broad and cover aspects of synthetic polymer chemistry and material 

characterization studies related to sustainability and chemical upcycling of polymers, and the applications of 

macromolecules for use in fuel cells, lithium ion batteries, functional hybrid materials, and fire-safe 

polymers. 
 

Abstract: Radical ring-opening polymerization (rROP) of cyclic ketene acetals (CKAs) provides a route to 

synthesize biodegradable polyesters and confer biodegradability to traditional vinyl polymers. However, 

efficient incorporation of CKA during copolymerization with vinyl comonomers remains challenging, due to 

the slow polymerization kinetics of CKA, as reflected by the low reactivity ratios. Two promising CKAs with 

quantitative ring-opening were synthesized, 2-methylene-1,3,6-trioxocane (MTC), and 5,6-benzo-2-

methylene-1,3-dioxepane (BMDO). Modeling assisted copolymerizations of MTC/BMDO with 1-vinyl-2-

pyrrolidinone (NVP) using various dosing strategies were performed to increase CKA conversion and achieve 

a uniform distribution of esters on the copolymer backbone. Comprehensive analytical techniques were used 

for structural characterization, including molecular weight, sequence length and distribution, evidence of 

branching, and termination mechanisms. 
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