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Polycarbonates and Green Chemistry

Welcome to this special issue of the Journal of Applied Polymer
Science, in the area of Polycarbonates and Green Chemistry.

Since their discovery in the 1930s by Wallace Carothers at
DuPont (Carothers, W. H.; Van Natta, F. J. J. Am. Chem. Soc.
1930, 52, 314-6), and with the synthesis of bisphenol-A polycar-
bonate in the 1950s, polycarbonates in their diversity have
gained growing industrial and academic interest.

Polycarbonates can be classified into two families based on their
structural composition: aromatic polycarbonates and aliphatic
polycarbonates. The former has been widely developed industri-
ally for 60 years, owing to the unique and attractive processing
and physical properties including, in particular, temperature
and impact resistance as well as optical transparency. These
make the polycarbonates desirable not only for use in everyday
applications but also for engineering plastics used in the auto-
motive industry, as components of aircraft, as electronics, for
data storage, in construction and as biomedical materials. The
latter family has gained an explosive burst of interest over the
past two decades, particularly as soft materials for biomedical
applications; principally because aliphatic polycarbonates bring
together the important features of biocompatibility, biodegrad-
ability, and, significantly, mechanical properties close to living
tissues. Within the general context of green chemistry and envi-
ronmental considerations, efforts are currently aimed at design-
ing  original  polycarbonates  upon  polycondensation,
copolymerization of epoxide with CO,, copolymerization with a
second monomer by ring-opening polymerization (ROP), or
upon blending. Research on polycarbonates is thus nowadays an
actively moving field as highlighted by these topics which are
covered in the articles within the present issue.

This special issue encompasses a range of new developments
as well as two review articles addressing key aspects of the dif-
ferent techniques of the synthesis of cyclic carbonates and of
their polymerization, along with their applications in the bio-
medical domain. Through representative examples, the first
review describes aspects of the fundamental structure—catalysis
relationships of microporous crystals, such as zeolites and
metal organic frameworks, and ordered mesoporous phases
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with highly desirable properties, in the conversion of CO,
into cyclic carbonates. Recent progress in the ROP techniques
for preparing well-defined functional polycarbonates and the
new applications of polycarbonates, especially as hydrogels or
drug-delivery carriers, are next reviewed. The chemical modi-
fication of bisphenol-A polycarbonate, the synthesis of copoly-
mers of polycarbonates by melt-phase interchange,
polycondensation, ROP or CO,—epoxide copolymerization, as
well as the synthesis of polycarbonate-based polyurethanes,
and the cell structure, thermal, or degradation properties of
some polycarbonate blends, are covered in the following
articles. The issue finishes with some illustrative biomedical
applications of polycarbonates as micropsheres for the deliv-
ery of tetanus toxoid vaccine, and as ophthalmic thermogel-
ling delivery agents for the treatment of eye infections. In
light of these recent works on polycarbonates gathered in the
present special issue, research in this field thus appears in its
infancy and prone to further development.

Finally, as Guest Editors, we both would like to thank all of the
contributors for joining us in this endeavour and for submitting
their new research and reviews to the Journal of Applied Polymer
Science. We would also like to extend our thanks to Hilary
Crichton and Stefano Tonzani for their hard work and typical
professionalism in handling all the manuscripts of this special
issue. This special issue would not have been possible without
their collective input.
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