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The NSF Center for Sustainable Polymers (CSP) connects scientists from the University of Minnesota, Cornell
University, Northwestern University, the University of California, Berkeley, Washington University in St. Louis, the
University of Chicago, and the University of South Dakota in a manner that promotes highly collaborative research.
This environment allows partnership across various scientific disciplines, including polymer, organic, biological,
inorganic, and theoretical chemistry. As such, CSP researchers have been able to approach challenging problems
related to sustainability with a wide range of expertise.
Biodegradable polymers have been used in many applications including packaging, utensils, and biomedical
devices. However, there has been an often-mistaken interpretation that degradable materials are biodegradable
and/or compostable over reasonable time frames. Given that some compostable materials cannot degrade under
the action of natural microorganism metabolism at ambient conditions, it is important to both understand and
define the specific meaning of terms such as “degradable”, “biodegradable, and “compostable”. Moreover, it is
imperative to understand any potential adverse toxicity resulting from the release of degradation products into
the environment when ascribing these properties and labels to a material.

Two types of novel polyester materials are successfully degraded in natural and engineered environments (i.e.,
industrial composting facilities) to yield CO2, water, inorganic compounds, and biomass. The hydrolysis product of
poly(4-methylcaprolactone) is shown to have low cytotoxicity, similar to the commercially available polymer used
for biomedical applications, poly(ε-caprolactone).
To address the CSP’s grand challenge of sustainable polymer degradation, chemical recycling, and
compatibilization, a team of researchers at the University of Minnesota Departments of Chemistry and Chemical
Engineering and Materials Science comprised of Dr. Louis Reisman, Derek Batiste, Dr. Hee Joong Kim, Dr. Guilhem
De Hoe, Prof. Christopher Ellison and Prof. Marc Hillmyer synthesized several polyester materials comprised of
poly(4-methylcaprolactone) (P4MCL) and poly(salicylic methyl glycolide), in addition to the hydrolysis product of
P4MCL, sodium 6-hydroxy-4-methylcaproate. To study the compostability of the polyester materials, this team
collaborated with Jessica Horn and Dr. Evan White from the New Materials Institute at the University of Georgia
to perform respirometry experiments of the materials in industrial compost. Their analysis revealed that each of
the materials reached >80% absolute biodegradation within 120 days. To assess cytotoxicity, the team also
collaborated with Allison Siehr and Prof. Wei Shen in the Department of Biomedical Engineering at the University
of Minnesota. Results of their analysis revealed that the concentrations that lead to 50% cell death (TD50) are
similar to the hydrolysis product of poly(ε-caprolactone) and higher than the hydrolysis product of poly(lactide).
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