Preface

Energy transduction phenomena occurring in macromolecular materials offer ample
opportunities to conceive and implement innovative and, in some instances, unique
devices for sensing and actuation.

Despite the tremendous opportunities available for engineering developments, this
field of study is still quite marginal and the impact of polymer devices in current tech-
nology is very limited.

There are several reasons for this slow technical progress. The typically poor stabil-
ity and durability of polymer devices compared with their inorganic counterparts are
clearly an engineering concern; however, these aspects, together with the primitive
stage of fabrication technology also resulting in scarce material and device reproduci-
bility, are the consequences not the causes of limited development. More fundamental
causes reside, in the opinion of the Editors of this book, on one hand in educational
inadequacies of engineering curricula (particularly in electronic engineering) in the
field applied polymer science and, on the other hand, on the scarce inclination of pol-
ymer chemists and physicists to realize demonstration devices using sound design
principles.

In the field of polymer sensors and actuators additional factors limiting the devel-
opment are definitely linked to the complex properties of macromolecular systems
which imply high technical risks and, often, relatively high development costs.

These factors are today a deterrent to industrial initiatives since the expected mar-
ket, although globally large, is projected to be fragmented into many small niche prod-
ucts.

Notwithstanding the above difficulties, scientific progress in this area has been sub-
stantial in the last decade and this book has been designed to provide an up-to-date
reference text to postgraduate students and researchers in the field.

The tutorial approach used in writing the different chapters, which cover chemistry,
physics and engineering aspects, is also thought to be fruitful for scientists and engi-
neers entering the field.
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