science e arts o tv

Nature's laboratory

Scientists and engineers look to nature to learn "new”
ways of manufacturing materials and building structures.
At UCSD, scientists have examined the beak of the tropical
toucan bird to learn why it is so strong yet so light.
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engineering solutions, nature fills the bill
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' arc Meyers was a boy in Brazil
when he first recognized the inge-
nuity of nature. Hiking with his fa-
ther at the edge of a vast rain for-

; est, he found the skeletal remains
of a toucan and picked up its large beak.

He was amazed at how light it was — and
how strong.

Today, the materials scientist at UCSD is
studying what makes that beak, the product
of millions of years of evolution, so exquisite-
ly perfect for the tropical bird. The answers
may someday lead to revolutionary designs .
for human innovation.

Meyers is one of many scientists and
engineers who study biomimetics — a rap-
idly changing field that looks to nature for
engineering innovations. Mimicking nature
is not new. After all, the grace of a bird in
flight inspired Leonardo da Vinci and the
‘Wright brothers.

But today, scientists’ ever increasing knowl-
edge of genetics, modern computing and

ral world has been evelving for hundreds of

advances in materials science is providing new
opportunities to learn from biology and copy it.
Humans are great innovators, but the natu-
millions of years. Why reinvent the wheel?
“We need to learn how the creatures in na-
ture are doing what they’re doing,” said Yo-
seph Bar-Cohen, a senior scientist at NASA’s
Jet Propulsion Laboratory in Pasadena who
has written extensively on biomimetics.
“You're talking about the biggest lab that
ever existed and ever will.”
Or, as Janine Benyus, author of “Biomimicry,”

_puts it: “Animals, plants and microbes are the

real engineers ... After 3.8 billion years of re-

search and development, failures are fossils and

what surrounds us is the secret to survival.”
Inspired by human and animal muscles,

- Bar-Cohen is developing artificial ones by

experimenting with electroactive polymers
— plastics that change their shape in re-
sponse to electricity. He foresees a day when
humanlike robots will be more than charac-
ters in science fiction novels.

see Nature, F4

SURFACE
STRENGTH

_The surface of the
toucan's beak is made of
layers of keratin, the

same proteinin
fingernails, arranged in
thin tiles affixed with an
organic adhesive. The
staggered:tile structure
resists cracks, giving the
beak its strength.

Biomimetics —
noun, the science
- of studying and
‘copying nature
to solve
mechanical
problems

Unlocking
marine mysteries

Understanding sea creatures as
diverse as abalones and sea sponges
could lead to the'development of novel
ceramics, a replacement for Kevlar or
more powerful fiber optic cables.
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INTERIOR
RIGIDITY

Added integrity
is provided by a
honeycomb of
stiff bone fibers -
connected by
__membranes in
the interior of
the beak.
UCSD images
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SHELL
STRUCTURE

On the abalone shell surface,/
hexagonal tiles of calcium 7 *
carbonate are stacked. The
tiles can slide to absorb the

. energy of a blow.

SILICA FROM
SEAWATER

The deep-sea sponge
Euplectella, or Venus flower
basket, builds an ornate
lattice cage by absorbing
hydrated silica from
seawater. Glass fibers at
one end of the cage have
remarkable fiber optic
properties - rivaling those
of commercial tele-
communication fibers.
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