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Polymers for biology, medicine
and sustainability

Inspired by a recent symposium at the 255th National Meeting of
the American Chemical Society titled ‘International Symposium on
Biorelated Polymers: Innovation in Biomedical Polymers’ in New
Orleans, LA (March 18–22, 2018), this In Focus section is titled
Polymers for Biology, Medicine and Sustainability. The symposium
included a variety of talks from researchers around the world on
applications of polymers in biomedical fields. As organizers of
this symposium, we expanded the topic in this In Focus section
to include polymers derived from biological sources for promot-
ing sustainable materials. Submitted papers to be included in this
section went through the peer review process with Polymer Inter-
national reviewers, yielding five outstanding contributions to our
field.

The first paper,1 from Schulz and coworkers, reviews polymers
that are used to sequester toxins in the body and contaminants
in the environment. Polymers are discussed that can remove tox-
ins in the body, including bacteria and bacterial-derived toxins,
heavy and/or radioactive metals, and biomolecules such as choles-
terol. They also review recent progress in developing polymers for
removing contaminants from the environment, such as in wastew-
ater. These include heavy and/or radioactive metals and organic
pollutants such as pesticides, organophosphates, and polycyclic
aromatic hydrocarbons. Sequestration of toxins, whether in the
body or the environment, is a growing field with goals of address-
ing some very difficult problems. Polymers will undoubtedly play
a major role in this field in the years to come.

The second paper,2 from Matson and coworkers, examines
blends of two bio-derived polymers: polylactic acid (PLA) and
cellulose triacetate (CTA). A compatibilizing graft copolymer was
designed to promote adhesion between the two polymers. Made
by ring-opening polymerization from a small number of free
hydroxyl groups on CTA, these graft polymers led to increased
tensile stress at yield when added to PLA–CTA blends. Compatibi-
lization also afforded films with more consistent mechanical prop-
erties than uncompatibilized films, highlighting the potential for
biopolymer blends as sustainable and degradable materials.

The third paper3 is from Joy and coworkers and focuses on
antimicrobial peptidomimetic polyurethanes. The authors
appended fatty acid side chains onto a cationic polymer
backbone in varying amounts with the goal of determining
structure–property relationships. They found that these modifi-
cations increased the antimicrobial activity of the polymers but
at the expense of increased toxicity, as indicated by hemolysis
assays. This work emphasizes the complex interplay between
cationic/hydrophobic balance in antimicrobial polymers and
its relationship to antimicrobial efficacy and toxicity toward
mammalian cells.

The fourth paper,4 from O’Reilly and coworkers, discusses label-
ing of enzymes with fluorophores and poly(ethylene glycol) using
functionalized bromomaleimides. Two enzymes, 𝛼-chromotrypsin
and human lysozyme, were tagged in the reaction of protein thi-
ols or amines with dibromo- or monobromomaleimides, forming
fluorescent/PEGylated conjugates of the enzymes. Stability of the
enzymes at room temperature remained the same before and after
tagging, as did their catalytic activity, demonstrating the potential
of this conjugation reaction in enzyme-tagging.

Finally, the fifth paper,5 from Nelson and workers, investi-
gates the direct-write 3D printing of polymer hydrogels. The
authors designed and prepared a series of poly(alkyl glycidyl
ether)-block-poly(ethylene oxide)-block-poly(alkyl glycidyl ether)
ABA triblock copolymers, several of which gelled in water below
their lower critical solution temperature. Rheological properties
on select formulations were examined, and one polymer was
selected as a hydrogel ink for direct-write 3D printing. Cell viability
studies in these hydrogels showed low toxicity, exhibiting their
potential as new materials for 3D-printed tissue engineering
scaffolds.

We thank the authors and reviewers for their contributions to this
In Focus section, as well as Associate Journals Editor Laura Mitchell
and Editor-in-Chief of Polymer International, Prof. Tim Long. We
have enjoyed reading these contributions and learning about the
many new polymers in use and in development with applications
across biology, medicine, and sustainability.
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