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Preface

Biopolymers from Renewable Resources is a compilation of information on the
diverse and useful polymers derived from agricultural, animal, and microbial
sources. The volume provides insight into the diversity of polymers obtained
directly from, or derived from, renewable resources. The beneficial aspects of
utilizing polymers from renewable resources, when considering synthesis, pro-
cessing, disposal, biodegradability, and overall material life-cycle issues, suggests
that this will continue to be an important and growing area of interest. The
individual chapters provide information on synthesis, processing and properties
for a variety of polyamides, polysaccharides, polyesters and polyphenols. The
reader will have a single volume that provides a resource from which to gain
initial insights into this diverse field and from which key references and contacts
can be drawn. Aspects of biology, biotechnology, polymer synthesis, polymer
processing and engineering, mechanical properties and biophysics are addressed
to varying degrees for the specific biopolymers. The volume can be used as a
reference book or as a teaching text.

At the more practical level, the range of important materials derived from
renewable resources is both extensive and impressive. Gels, additives, fibers,
coatings and films are generated from a variety of the biopolymers reviewed in
this volume. These polymers are used in commodity materials in our everyday
lives, as well as in specialty products. Aside from describing some of the more
established products derived from biopolymers, this volume also presents some
of the new directions in research and development that are being pursued for
biopolymers. Some of these new directions are driven by biotechnology, novel
chemistries, and enzymatic processing. These new options are extending the
utilization of traditional biopolymers into new value-added products. This vol-
ume highlights some of these new applications, such as for biodegradable poly-
mers, while also providing insights into the current level of understanding of the
synthesis and processing of these polymers to achieve these new applications.

The study and utilization of polymers from renewable resources is an ancient
science. Examples include the development of processes to make paper and the
evolution of sericulture for the production of silk fibers thousands of years ago.
These ancient arts are rapidly evolving in new directions. This new evolution is
due to renewed interest in biopolymers because of the availability of new research
tools to help elucidate structure-function relationships. These insights are being
obtained at the molecular level as well as at higher orders of complexity. This new
level of understanding has resulted in the establishment of new opportunities for
the use of biopolymers from renewable resources. An improved understanding of
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biological synthesis and processing methods, and the growing importance of
“green chemistries” in industry due to environmental concerns and regulations,
are helping to drive this new level of interest. The explosion of new analytical
techniques, new understanding of molecular-level structure-function relation-
ships, insights into mesophase formation in biological systems, and the develop-
ment of a plethora of biotechnology tools are driving this renewed interest in bio-
polymers. The ability to generate biopolymers with tight control of structural
features leads to the manipulation of functional properties. In addition, the need
to develop more environmentally compatible processes suggests a strong and
important future for these materials. Importantly, once the useful life of these
polymers is completed, they can be recycled back into natural geochemical cycles
due to their inherent biodegradability and environmental biocompatibility.

The volume also highlights the growing interface between biology and
materials science. This interdisciplinary endeavor has been referred to as bio-
mimetics, bioengineering, biomolecular materials, bioinspired materials, and
biomaterials. In general, these concepts are based on the use of the biology for
inspiration, blueprints, or building blocks from which materials scientists can
develop new concepts in materials science. The primary reason for this interest
derives from the level of structural control demonstrated by biological systems,
including molecular size, stereochemistry and regioselectivity in building bio-
polymers. This level of structural control, in turn, drives self-assembly and
organization at higher levels of complexity. Thus, biopolymers from renewable
resources can be used directly as new materials, while also serving as guides for
future designs of synthetic materials that capture the key features of the natural
polymers. The biological world is constantly yielding new insights, new inspira-
tion, and new blueprints into novel approaches for the design, synthesis and pro-
cessing of materials. Whether dealing with intracellular synthesis and processing,
or extracellular self-assembly and self-directed hierarchical organization to com-
plex macroscopic materials, there is a wealth of information to be tapped into and
utilized in the broader community of materials science.

I wish to thank the authors for their contributions and my many collaborators
over the years on the subject of biopolymer engineering. A special thanks is due
to Carmela Bailey, U.S. Department of Agriculture, for her unyielding help in
helping to make this volume possible.

D.L. Kaplan Medford, USA, January 1998
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