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Mother Nature has always been a

source of inspiration for mankind when

designing novel machines and materials,

and when overcoming its weaknesses

against adversity. However, observation

is also necessary for innovation, imagi-

nation, design and technological devel-

opment, as is, to some extent, chance. In

the sixteenth century, Leonardo Da Vin-

ci, known for his paintings, was a genius

of observation, bringing us the first rea-

sonable proposals for flight with his

planes, helicopters and parachutes, as

attested by his famous drawings. How-

ever, the technology of the time was not

yet ready for such revolutionary ideas. In

the nineteenth century, it was the obser-

vation of the natural phenomenon of

tartaric acid crystallisation that put Pas-

teur on the track of stereochemistry;

nevertheless, chiral chemistry was not

sufficiently developed at that time. This

latter discovery was made by serendipity

but, as Pasteur said, ‘‘in the field of

observation, chance favours only the

prepared mind’’. Becquerel in 1896 and

Fleming in 1928 were not only lucky but

also clever in their discoveries of radio-

activity by observing the natural lumi-

nescent minerals of uranium and the

penicillin from forgotten cultures of sta-

phylococci, respectively. Many examples

of the intelligent exploitation of miner-

als, plants, animals, earth and stellar

systems can be cited, showing that such

an approach is still central to scientific

advancement. But what is new under

the sun?

Firstly, an obvious change comes from

the evolution of technology, which al-

lows us to see either further or smaller,

using telescopes on one hand and micro-

scopes on the other, and also to charac-

terize materials better at the molecular

and atomic levels through the continu-

ous development of spectroscopy of var-

ious kinds. On the small length scale,

biology and materials are the two fields

of science that have largely taken advan-

tage of these changes. Chemists are im-

plied in both fields, from the pure

molecular point of view in biochemistry,

and from the bottom-up approach of

materials design and synthesis. Another

change arises from the decompartmenta-

lization of the sciences, bringing physi-

cists, chemists and biologists together to

investigate complex systems, such as

those observed in nature.

Bio-mimicking nature, as developed

through bio-inorganic and bio-organic

chemistry, consists of approaching as

closely as possible the molecular compo-

nents of natural systems. Bio-inspiration

proceeds from a different conceptual ap-

proach, emerging increasingly in the

titles of scientific articles since 2000. It

is more a conceptual transposition of the

important features, properties or func-

tionalities of natural systems than is

chemical mimicry, including, without

distinction, natural or artificial reagents.

Not surprisingly, most of the articles

using the terminology bio-inspiration are

devoted to artificial intelligence and ro-

botics, accounting for more than 90% of

such works according to a keyword

search on the Web of Science.

Bio-inspiration in chemistry emerged

apparently in conjunction with coordina-

tion metal chemistry, which was initially

confined to the modelling of the metal

sites in metalloproteins but later shifted

towards a more independent search for

artificial analogues.1 This lead has also

been adopted by materials scientists,

using soft chemistry to synthesise solids

in solution in the presence of organic

molecules, shifting from bio-mineraliza-

tion to bio-inspired mineralization, par-

ticularly for silica and calcium

carbonate.2,3 Bio-inspired synthetic

routes also apply to nanoparticles.4 Or-

ganic species are selected as directing

agents to control the size, shape and

porosity of the solid, in the same way

that nature does with fascinating success,

citing the shells of diatoms and bones as

examples.5 Mixtures of organic and in-

organic matter, as well as hierarchical

structures,6 are at stake, thus justifying

the denomination of hybrid materials in

some of the materials developed accord-

ing to this concept. The latter are pro-

duced on different length scales, implying

integrative approaches. Their elabora-

tion or application can make use of

natural molecules or even artificial

molecules, as far as the latter behave like

natural molecules. Their characterisation

can also be inspired by biology, using

natural chemical probes or classical biol-

ogy tests. Finally, their properties are the

ultimate goal, attempting to perform

chemistry as finely as nature does to

create new biosensors, highly selective

adsorbents, catalysts and even intelligent

materials.

The study of bio-inspired materials is

quite a new but very promising interdis-

ciplinary field that fits well with the

editorial policy of NJC. This issue con-

tains selected articles on this theme, in-

cluding contributions on the biomimetic

synthesis of microporous and mesopor-

ous materials, graftable ligands for bio-

inspired catalytic materials, polysacchar-

ide aerogels and bio-inspired synthetic

pathways. It is not the intention to cover

all aspects of this rapidly expanding area,

but to present a selection of papers for

our readers.

Laurent Bonneviot

(Université de Lyon)
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