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1.1
Introduction

Recent technological breakthroughs and the desire for new functions generate an
enormous demand for novel materials. Many of the well-established materials,
such as metals, ceramics or plastics cannot fulfill all technological desires for the
various new applications. Scientists and engineers realized early on that mixtures
of materials can show superior properties compared with their pure counterparts.
One of the most successful examples is the group of composites which are formed
by the incorporation of a basic structural material into a second substance, the ma-
trix. Usually the systems incorporated are in the form of particles, whiskers, fibers,
lamellae, or a mesh. Most of the resulting materials show improved mechanical
properties and a well-known example is inorganic fiber-reinforced polymers.
Nowadays they are regularly used for lightweight materials with advanced me-
chanical properties, for example in the construction of vehicles of all types or
sports equipment. The structural building blocks in these materials which are
incorporated into the matrix are predominantly inorganic in nature and show a
size range from the lower micrometer to the millimeter range and therefore their
heterogeneous composition is quite often visible to the eye. Soon it became
evident that decreasing the size of the inorganic units to the same level as the
organic building blocks could lead to more homogeneous materials that allow a
further fine tuning of materials’ properties on the molecular and nanoscale level,
generating novel materials that either show characteristics in between the two orig-
inal phases or even new properties. Both classes of materials reveal similarities
and differences and an attempt to define the two classes will follow below.
However, we should first realize that the origin of hybrid materials did not take
place in a chemical laboratory but in nature.

1.1.1
Natural Origins

Many natural materials consist of inorganic and organic building blocks distrib-
uted on the (macro)molecular or nanoscale. In most cases the inorganic part
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