‘More and more researchers are search
to mimic the lizard’s stlcky foc

ing for ways
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.. eckos have a
B glue and tape makers
" have:coveted for more:
thana century. -
- The lizards scurry.up
walls, across:ceilings and
‘can even sleep hanging upside down;
Their traction is so strong that they.can
hold more than 100 times their weight.

" Butithe gecko’s feet aren't sticky to'the’
touch d leave no remnants:of ad-, ;
hes1ve behind. i
' hy the gecko’s. stlcky secret

"~ And while scientists believe they ve
ﬁgured out how the feet work repli-

] ngmg ‘them clos-

nology, appears ito do

. the gecko one bétter.
“Our tape sticks four'

times better than the

adhesive tape.

. der Waals ttractlon, an
electromagnetxc force that occurs when
the posmve and negative‘en
cules come into close proxir

The geckos foot is covered with mi- -
croscopic hairs ca]led setae, which are

made of keratin — similar to the mate- .

rial that makes up human ﬁngernaﬂs
and hair. Each seta is about one-tenth
the diameter of a-human hair and di
vides into hundreds of spht ends called
spatulae.

-surface and curls its toes; the electron.
clouds in the spatulae and the wall are
temporarily distorted and. polarized,
creatmg an attraction. iy

a professor of material sci-
engineering at Rensselaer

Polytechnic Institute in Troy, N.Y. — and"

three graduate students on the tape,

. They said it grips a variety of surfaces,
even rough Teflon, which remams non-
stick to' reptlles.

: “The tape sticksin a vacuum, which
means it would work in space; i Dhan]-
wala said. ,

The group estimates that a dime- -size
piece of tape can hold more than '

10 pounds without losing strengtlr over

See GECKO Page BS

When the gecko slides:its foot along a

ecko vcurls and- uncurls its toes . .

~ MARK STAHI. |:FOR THE DISPATCH

et:don't leave behind any surface res1due. Researchers are trying to mimic the clean-stick
propert:es for use in adhes1ve tape, athletu: shoes and tlres — even for wa]l-chmbmg robots.

Climbing walls
For years, scientists have tried to replicate the gecko’s uncanny
ahility to stick to nearly any vertical surface. The image on the
left is & close-up of the hairlike setae on the bottom of a gecko’s:
feet. Fach seta divides into hundreds of split ends called spat--
ulae. When the spatulae touch a'surface, they create an electro-
magnetic attractlon or stickiness. The‘images belaw are bundles
.of carbon.nanotube hairs that |m|tate the’ Ilzard s remarkab!e

: adheswe qualmes
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time.
 First; carbon nanotubes about .
 the same size as spatulae are grown
in a pattern on silicon at about
1,400 degrees Fahrenheit. ,
- Then tubes are transferred to a
piece of Scotch tape and'tested on
a sheet of mica. The researchers
grew the nanotubes in groups of

Vvarying size to reflect the different =

setae and spatulae.

an electrical engineering professor
at the University of California,
Berkeley. R .
~ ‘It’s a pretty nice improvement, a
factor of four over what people ‘
have been able to do before,” said
Fearing, whose work helped uncov-
er how gecko feet work. i
He also has worked on projects

shoes; “where you need good fric-.
~ “tion'but you don’t want to be
“stuck.” - : L

- Ateam at ~No§thweéférn"Uni-~
versity in Evanston, IIL,, is taking a -

~ to mimic them.

Metin Sitti, an associate professor -
of mechanical engineering at Car-

- negie Mellon University in Pitts-

burgh, has worked on carbon na-

: - hotube designs based on the gecko

foot. - . Lo e
“He said he foresees using the -
technology in tires and athletic

- Dhinojwala séﬁd his tape could |
be developed for use in microe-

L - lectronics, by wall-climbing robots
The work impressed Ron Fearing,

or to help astronauts better grip
toolsin space. Gornied

different approach. e
Ihe'resé‘mchers coated micro-
scopic silicon pillars “— based on-

- gecko design — with a synthetic -
protein based on glues produced

by mussels to stick to underwater

‘tape don't stick that well when
* submerged.) S

rocks: :
They call the creation “geckel.”
 In tests, the geckel stuck and
unstuck 1,000 times and “ours
sticks underwater,” said Phillip B.
Messersmith, professor of biomed-
ical engineering at Northwestern.
(Real geckos and Dhinojwala’s

v

There have been 16 scientific

-papers published on gecko-inspired

adhesives this year. In 2000, there
were two. R

- Fearing said the research contin-
ues to create better and better

~ gecko materials. One day, he said,

man will-use the technology to
climb buildings. B

~+ “He might be wearing a ‘pair,b_of ‘

gloves the size of catcher’s mitts.
and may not do it quickly, but if

he’s willing to rely on van dér Waals -
| forces he can't even see ... ”
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