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Preface

Most traditional macromolecules deal with less than 10 elements (mainly C,
H, N, O, S, P, Cl, F), whereas metal and semi-metal-containing polymers allow prop-
erties that can be gained through the inclusion of nearly 100 additional elements.
Macromolecules containing metal and metal-like elements are widespread in nature
with metalloenzymes supplying a number of essential physiological functions
including respiration, photosynthesis, energy transfer, and metal ion storage.

Polysiloxanes (silicones) are one of the most studied classes of polymers. They
exhibit a variety of useful properties not common to non-metal-containing macro-
molecules. They are characterized by combinations of chemical, mechanical, elec-
trical, and other properties that, when taken together, are not found in any other
commercially available class of materials. The initial footprints on the moon were
made by polysiloxanes. Polysiloxanes are currently sold as high-performance caulks,
lubricants, antifoaming agents, window gaskets, O-rings, contact lens, and numerous
and variable human biological implants and prosthetics, to mention just a few of
their applications.

The variety of macromolecules containing metal and metal-like elements is
extremely large, not only because of the larger number of metallic and metalloid ele-
ments, but also because of the diversity of available oxidation states, the use of com-
binations of different metals, the ability to include a plethora of organic moieties,
and so on. The appearance of new macromolecules containing metal and metal-like
elements has been enormous since the early 1950s, with the number increasing
explosively since the early 1990s. These new macromolecules represent marriages
among many disciplines, including chemistry, biochemistry, materials science, engi-
neering, biomedical science, and physics. These materials also form bridges between
ceramics, organic, inorganic, natural and synthetic, alloys, and metallic materials. As
a result, new materials with specially designated properties have been made as com-
posites, single- and multiple-site catalysts, biologically active/inert materials, smart
materials, nanomaterials, and materials with superior conducting, nonlinear optical,
tensile strength, flame retardant, chemical inertness, superior solvent resistance,
thermal stability, solvent resistant, and other properties.

There also exist a variety of syntheses, stabilities, and characteristics, which
are unique to each particular material. Further, macromolecules containing metal
and metal-like elements can be produced in a variety of geometries, including linear,
two-dimensional, three-dimensional, dendritic, and star arrays.



