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To Glue or Not to Glue

Gunter Pauli
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To Glue or Not to Glue
Did You Know?

Think About It

Do It Yourself!
Academic Knowledge
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Qq mussel is sticking to a rock along the shoreline. As the
tide goes out, it shines in the sun, exposing a series of tiny
threads. A gecko comes by and remarks,

(11

It seems like nothing is strong enough to pull you off that
rock. Not the tide, the currents, or the crashing waves. That’s
impressive!”

(11

hanks so much,” the blue mussel responds. “This is the
best spot for us, with loads of food and plenty of oxygen.
So we learned to use what we can get from the sea to stay
firmly fixed right here.”
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(11

Looking at the turbulent water, it’s hard to imagine anyone
escaping its massive force. But you do, and you make it look
easy. How do you do it?”

‘you know, it is not the sea, the water, or the currents that
are the source of this force. The real power comes from the
Moon.”

(11

@h yes, the Moon, of course! She is not there just to be
beautiful. Now do tell, how are you able to attach yourself
where no one else can?”
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14
We just spin some threads.”

(11

ow is that possible? Just a thread, and not even a bit of
glue?”

‘We use a thread that contains some glue.”
“c?qnd what makes this thread so strong?”
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(14
We add some metals.”

(13
Metals? But | don’t see any mines or steel mills around
here.”

“Why does everything have to be big, and why would you
need heat for strength? We simply pick up a few tiny iron
bits floating in the sea, blend them with protein and there
you have the best glue ever.”

(13
Sfou make it sound so simple. It is magical that you can
do this in the water.”
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“Look, people say they have a hard time making glue work
in water. We have been doing it for millions of years. We do
it well — and we do it quickly.”

“How quick?” Gecko asks.

“When we find an ideal spot to settle, we produce our glue
from what we’ve collected from the water over time and kept
in our pockets. When we need it, we apply it in a matter of
minutes.”

12
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“gfou mussels harvest all you need from the sea, store it,
and mix it inside your shells. Then you apply it to the rocks
quickly. That’s genius! We have to celebrate you as the
champion glue-makers.”

“Now that’s a compliment — coming from a gecko. With
your glue, you stick to just about anything: rocks, glass, bark
and even sand.”

11
rfhanks. But allow me to correct you. | do not use glue,”
Gecko replies.

1S
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(13
What do you mean? You stick without glue?”

“No glue! While you can make glue quickly, you cannot
glue and then undo the glue. Once you settle in, you are at
home for the rest of your life and the food comes to you. We,
though, have to move around looking for food.”

“80 how do you glue and undo the glue?”

16
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. and the food Come
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MBy not using glue,” Gecko explains.

MBut, if there is no glue how do you stick to just about
aD%thing?”

§ hat is the magic of the gecko.”

(11
GDon’t be difficult now! Please tell me how come you can
stick without glue.”

19
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‘I have millions of tiny hairs growing on my feet. These are
so small you do not see them, but they always work and
never fail.”

(11
Hair growing on your feet makes you stick without glue?
You got me there!”

the power of seeing the invisible allows one to do the
impossible, my friend. You may think it is magic, for us it is
just normal.”

... AND IT HAS ONLY JUST BEGUN! ...

20
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rf’he bottom surface of a gecko’s foot has
millions of hairs, thinner than a human hair.
These have thousands of tiny structures
called spatulae on them. The more
spatulae, the bigger the surface area, and
the better it sticks.

)

rfhe gecko can support a force of up to
150 kilograms due to the distribution of
millions of tiny hairs all over its feet. The
gecko has a self-cleaning system that
maintains the hairs in perfect condition all
the time.
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rfhe gecko moves its feet in such a way
that it can peel them off a surface, slowly
releasing each hair that was “glued” to
the surface by creating a vacuum. Once
released, these hairs can stick again.
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(%eckos cling to stiff, clean, dry surfaces.
They have difficulty sticking to wet
surfaces, like a bathtub. Water between
the hairs on their feet and a surface blocks
the hair contact, so a gecko cannot get out
of a bath.
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rfhe unusual qualities of the mussels’
glue and threads have interested people
since ancient times. Threads were woven
into luxurious berets, purses, gloves, and
stockings. These threads have a golden
colour.
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Inspired by the chemistry of blue
mussel glue, scientists have developed
underwater glues, and even surgical and
dental glues that are produced quickly and
are immediately functional.

W 343-JiEHEOK indd 24

REIBIIRCSIERIVE
&, BERIMAL T KT,
EEAGIE TIMNIAFRE,
XLERUKTISERRIR, mMA
I

2023/12/25 B 16:52:46 (




Mussel’s foot has micron-sized channels
that funnel fluid proteins and metals like
iron and vanadium. These are stored in two
different tiny sacs and mix in a carefully
timed process, curing the mix into a solid
glue.

BY B 80 B K K
HS@IE, FARENSRAEBRR
k. NFEERE. EI1HRES
AEBIUAARTRER “/hE
57 B, BEBINLZHNER
RSV ENRBIX

rfhe whole process takes no more than
2-3 minutes and each ingredient has been
selectively extracted from seawater. After
emptying the reserves, a new supply is
produced and stored ready for a next
batch.
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Think s,

Gan you have hair on the soles of your
feet?

Is it possible to stick without glue?

bqre all glues made in Nature

biodegradable?

%tay put and food comes to you or move
to where food is?
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Vo It o,

Make a list of at least ten different ways
that Nature glues things together. Identify
which glue is used. Now make a list of the
glues that existed on the market before the
chemical glues of today. What are the best
glue products from natural ingredients
only? Share this list with friends and family
members. They will be surprised to hear of
ancient natural glues that work so well and
are so cheap to manufacture at home.
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