“Nature uses a few materials elegantly, rather than lots of materials haphazardly.”

They both repel, attract water
droplets, inspiring new products
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“Raindrops on roses and whiskers on
kiftens ...

“These are a few of my favorite
things.”

It's a pretty image, but there’s
plenty of science behind the interplay
of raindrops and roses.

Chinese researchers have studied
the so-called petal effect, and the title
of their report echoes another lyric
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Clark College chemistry professor.

Research reveals rose petals’ dual nature
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tionship with water. A rose

petal can be both “water hating”
(hydrophobic) and “water loving”
(hydrophilic).

If a water droplet is small enough,
it won't roll off even when the petal is
turned upside down.

But a rose in a downpour will re-
main fairly dry; with larger raindrops
rolling off. The 2008 report from four
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electron microscope. While
‘the rose petal is silky to the touch,
its microscopic map shows a differ-
ent terrain.

“It's not smooth,” said Nadine
Fattaleh, a Clark College chemistry
professor. “It has hills and valleys.”

It’s thatirregular landscape of
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A rose collects water droplets in front of a home on S Street near
East Evergreen Boulevard during a recent rainy spell.
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small valleys and deep rifts
that creates the rose petal’s two
responses to water.

The small valleys and folds
repel larger droplets. But the
larger valleys allow water to
seep in slightly so the smaller
droplets can wet the rose petal
and stick to the blossom.

It’s inspired lovely lyrics and
wonderful photographs. But the
phenomenon also has inspired
breakthroughs in nanotechnol-
ogy, Fattaleh said.

The same process that helps

arose petal shed a water droplet |

can be used in making weather-
proof clothing. :

“It’s led to new materials,”
Fattaleh said. “You see it when
you buy a microfiber shirt that
repels stains and liquids.”

The report adds that the
process can be used for large-
scale fabrication and industrial
production.

By following the example of
nature, “We can design a pro-

cess so we don't have to make (a

material) in the first place,” Fat-
taleh said. “That’s really what's
driving a lot of research.”

The structure of that rose
petal, for example, can be dupli-
cated in the lab.

“You can use it as a mold and
reproduce that surface,” Fat-
taleh said.

The Chinese researchers
described how they used a two-
step process to copy — “bio-
mimic” — the surface of the
rose petal,

A thin film was applied to

the surface of the petal. When

it was peeled off, that film was
imprinted with a negative image
of the structure, which provided
a template for duplicating the
rose petal’s surface.

While laboratories are turn-
ing a stream of new compounds
into the sources of new prod-
ucts, nature makes do with the
same old chemistry set.

“Nature does so much with so
little,” Fattaleh said.

“Nature uses a few materials
elegantly, rather than lots of
materials haphazardly.”
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