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The great scientific advances of the last century have made nanoscience a reality.
Thanks to quantum mechanics, we now understand the properties and phenomena
relating to matter at the nanoscale, and large microscopes manipulate atoms one by
one. The possibilities opened up by this new field of science are endless and will have
great repercussions in various sectors ranging from medicine to construction, generating
important changes in our lifestyle.

Conscious of this reality, in 2016 the research centers CIC nanoGUNE and the Donostia
International Physics Center (DIPC) launched the nanoKOMIK project for the creation
of the first participative nanofiction comic. This is a science outreach initiative of a
participatory, multidisciplinary,andinternational nature that seeks to make society aware
of the advances that are being made in the field of nanoscience and nanotechnology, in
this way awakening the creativity of the younger generation.

This book is the end result of the nanoKOMIK project. For its creation, the nanoKOMIK
challenge was launched in early 2016, and has involved more than 190 youngsters between
the agesof 12 and 18 in a free creative process. This has meant giving life to their own comic
superheroine or superhero, endowing them with nanopowers thanks to the surprising
properties that matter acquires through nanotechnology. In response to the challenge,
more than 100 pieces of work have been presented in Basque, Spanish, and French.

Based on the best ideas from the comics presented in response to the challenge, the
comic has taken shape as Dayanne and Murillo. The power of nanoscience. The book is
available in Basque, Spanish, French, and English on the website www.nanokomik.com

The nanoKOMIK project is co-funded by the Spanish Foundation for Science and
Technology - Ministry of Economy, Industry and Competitiveness.
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DR. MURILLO! T
T MISSED YOU DURING |l
THE COFFEE

HEY DAYANNE!

SCIENCE'S MYSTERIES
HAVE ME PRETTY BUSY
RIGHT NOW,

T CALL THEM
BECKO GLOVES, THIS

IS GOING TO BE
REVOLUTIONARY!




DAYANNE and MURILLO

My LITTLE BUDDY LIZARD
INSPIRED ME. HE IS A WONDERFUL CLIMBER WHO

DEFIES GRAVITY THANKS TO HIS ABILITY TO STICK TO
ANY SURFACE. HE HAS NANOTECHNOLOGICAL FEET.
DID YOU KNOW THATZ

N

Lizard's feet are equipped with millions o€ very thin hairs. Every
hair has hundreds o€ branches with tiny mushroom-shaped
structures on their ends that only measure 100-200
nanometers. Because of Van der Wadls Forces, the little
mushroom-shaped bodies can bear the weight o€ an ant and,
when millions o€ these little hairs are combined, geckos can
hang from the roof and hold up to 130 kg.

CALM DOWN, ENVY ISN'T 600D
FOR YOLU... YOU KNOW?2

X
\ G

" HEY! WHAT HAVE

YOU DONEZ HOW
AM T BOING TO GET
IT POWN NOWZ

YOuU PON'T KNOW
WHO YOU'RE UP ABAINST,

YOU'LL FIGLRE

IT OUT. YOU'RE THE
GENIUS HERE,
AREN'T YOUZ

LITTLE MURILLO.
WHEN YOU SEE WHAT T'VE
B80T BOING, YOU'LL REALLY
BE SURPRISER
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BATHED IN WATER




DAYANNE and MURILLO

WITH MY NEW SUIT, N
T CAN SWIM FAST LIKE

A nanostructured fabric with superhydrophobic properties imitates the skin of a shark,
reducing £riction in the water and increasing the swimming speed.

T { "_| .; T
LIBHTNING AND T DON'T LA
: EVEN GET WET. :
el -




BACK TO THE ORIGINS

WHY DON'T
WE CALL
A TRUCE?

COME ON,
T'LL TREAT YOU TO
A COKE!




DAYANNE and MURILLO

Some madlleable dlloys
> like nitinol -a mixture
of nickel and titanium-
have shape memory:
they easily undergo
deformation but they
go back to their
original shape when
they heat up thanks
to atomic shifts that
dlter their
nanostructure.

WHAT PO YOU THINK
ABOUT MY NEW LITTLE
INVENTIONZ
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Back to the original shape

AND WHEN YOU PUSH HERE,
THE ELECTRIC CURRENT HEATS
IT UP ANR..

..\T BOES BACK TO ITS
ORIGINAL SHAPE.

HERE YA’ 60!

[ ——

WHAT'S WITH ALL THOSE
BAGS AND CANS ON THE FLOOR?

I THINK THE PROTOTYPE
STILL NEEDS A LITTLE
ADJUSTING...
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GYMKHANA

In the Computer Center
supercomputers process
data and more data.
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In the cleanroom, the environmental parameters (particles in the
air, moisture, light, etc.) are strictly controlled so that samples

are not contaminated.

YOU HAD THIS STUCK
TO YOUR BACK.

EXCUSE




DAYANNE and MURILLO

In the Nanooptics lab scientists work with high-power lasers to
develop optoelectronic devices.

WHERE ON EARTH
HAVE YOU BONE,
DAYANNE?Z

The suit has a network o€ nanocrystals that changes its density to imitate
the cells o€ a chameleon’s skin. This allows it to control how much light is
reflected and, in turn, to change its color, blending in with the surroundings.

HA HA HA HA!

DIDP YOU LIKE mY
CHAMELEON TRICK?Z

PULL YOURSELF
TOGETHER, BIG 6UY!
IT WASN'T THAT BAD!
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SMALL BUT DEADLY

WHAT'S UR MURILLOZ
YOU SOUNDED UPSET ON
THE PHONE.

HE'S BOT A DEADLY
[ VIRUS, HE HASN'T
MOVED FOR HOLRS...

Nanoparticles can break down a virus's structure thanks to a very
curious component on their surface. The component is melittin, the
active ingredient in a bee's venom, which attacks the virus without
harming other cells.

T THINK THE
NANOPARTICLES THAT

RAMIREZ 1S WORKING ON
COLLD SAVE HIm, BUT YOU
KNOW HOW RAMIREZ IS...
T NEED YOUR HELP!/

H...
DR. RAMREZ

THAT MY INVENTION 1S
MINE AND MINE ALONE.
I AM NOT BOING TO
WASTE IT... ESPECIALLY
NOT ON THAT
DISBUSTING
VERMIN.

DON'T WORRY!

WE'LL BORROW A BIT OF THE
inj WITHOUT HIM FINDING
our.

-12 -



DAYANNE and MURILLO

IF YOU LIKE
YOUR LITTLE PEST SO
MUCH, BUY ANOTHER
\ ONE AND GIVE IT THE
SAME NAME,

y

THIS 1S SOLELY } i
THE RESULT OF ) =L f——
my INGENUITY. E

ﬁwom EVEN

BE ABLE TO TELL
THE DIFFERENCE...

WHAT WAS ITS
NAMEZ LISAZ
HAHAHA

OK, OK... T WON'T
BOTHER YOU ABAIN.

LET'S GET OUT OF
HERE BEFORE HE
NOTICES!

WHO LOVES YOouz
MY SWEET LITTLE BUVY...

- 13-



DIAMOND IN THE ROUGH

In the Scanning Tunneling .*

I'D LIKE TO
INTROPUCE YOU TO...

SULULIPER-MURILLO!!! AND HIS
EXTRAORDINARY
CAPE MADE OF
HIGH-QUALITY
GRAPHENE!

Graphene is pure carbon -like diamonds- but its atoms are hexagonally
, arranged in a layer which is only one atom thick. This is the thinnest cape in
YOU WANNA' GET existence and it is about 100 times stronger than steel, flexible, super

= J [ POWN FROM THEREZ ) jight, transparent, an excellent conductor, and it even provides protection
YOUWRE 6OING TO / erom ionizing radiation.
KILL YOURSELF!

b= = i !

EVERYONE
SHOULD HAVE A
CAPE LIKE THIS,

WELL, JUST WAIT
UNTIL T IMPROVE IT.

Yanwu Zhu et al. (2010) Adv. Mater. 22, 3906-392 -14 -



DAYANNE and MURILLO

NOW WE HAVE
TO TEST ITS
DURABILITY AND

AND THAT'S
WHY T'Ve
BROUGHT ALL
THESE THINGS.

JUST IN TIME
FOR THE
CONFERENCE...
WE'RE SURE TO
BLOW THEM




LETHAL PUNCH

At a nanotechnology conference in... Towy
AH! g N
NEW YORK! L
5

DAYANNEZ
COME BACK TO

I LOVE COSTUME

)
WE'RE AT A PARTY FOR ONCE PARTIES:

AND WE CAN'T mISS OUT ON 1T/

THAT EXPLAINS
THE MASK BUT... e 5 ‘
WHY DO T HAVE TO WEAR | AFTER THE PARTY, N
: : A1/ We ARE BOING TO 60 Y]
OLR INVENTIONS? 3 :
< . TO CENTRAL PARK TO
THAT THING YOU MADE ME
TRY THEM OUT. JUST
PUT ON MY NOSE
IS TICKLING ME. THINKING ABOUT IT 1S
MAKING THE PLINCH
60 TO MY HEAD

The nanosensor that Dayanne is wearing on her nose detects all types of substances.
It is equipped with millions of ultra-sensitive detectors that are able to recognize
individual molecules in the air.

THAT EXPLAINS THE
STENCH...




DAYANNE and MURILLO

The power of nanoscience

IT'S COMING FROM THAT
CATERING TRUCK.

WHERE ARE YOU
GOING?

OK, RICHY,
LET'S 60 OVER
THE BOSS'S
PLAN ONCE

VEAH... FIRST,

POISON THE PUNCH WITH W

ARSENIC... DONE!

NEXT,
STEAL ALL
THE
COMPUTERS
FROM THESE
LITTLE NERDS.
RIGHTZ

www.nanokomik.com



r‘

WITHOUT
KNOWING WHO 1S BEHIND
ALL THISZ NO WAY!

I HAVE A BETTER IDEA.

THEY'RE PLANNING
TO POISON LS ALL DLRING THE Yo
TOAST. WE HAVE TO CALL _--

THE POLICE.

MAGNETIC
NANOPARTICLES MADE
OF IRON OXIDE SUSPENDED
IN A SOLUTION CAN ATTACH
TO ARSENIC AND LATER BE
REMOVED USING A MAGNET.
THEY USE THEM IN INDIA
AND BANBLADESH TO
DECONTAMINATE
POISONED WELLS,
WE'LL USE THEM WITH
THE PUNCH,

-
-

THIS 1S A MISSION FOR I YOU'RE STARTING TO SCARE J
SOMEONE LIKE... THE LONE S, ME...
RANGER. A

OLR VILLAIN WILL COME ALONE. TLL g |
FINALLY SEE TWE FACE OF THAT DAMN )L
SWINE WHO MADE SWISS CHEESE OUT OF

MY BROTHER WITH BULLET HOLES. “ -

f:

o

--------- =
B

FOCLUS,
FOR THE LOVE OF PLANCK! &=

YOU DON'T EVEN HAVE A 4
BROTHER! A2

-————
- -

p ~o7 welcome N
i LADIES AND  , TO WHAT WILL BE YOLR
s GENTLEMEN. [ | AcT NANOTECHNOLOGY
- -\ CONFERENCE. EVERYONE
\. LOOK AT THE SCREEN!
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/' INTRODUCE MYSELF.
. MY NAME IS PROFESSOR

>, JULES VON LA%’
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DAYANNE and MURILLO

The power of nanoscience

7 .

/’ I'D FIGHT TO THE DEATH (.
,// WITH ALL OF YOU IN A DLEL,
!  BUT I HAVEN'T 60T TIME SO...
T'VE OPTED FOR POISONING
THE PUNCH AND WHILE T WAS
AT IT, T THOUGHT I'D STEAL
=\, ALL YOUR INVENTIONS BEFORE

Ay THEY 6OT PLBLISHER 7

EVER SINCE R
THE SCIENTIFIC COMMUNITY S
LABELED ALL MY RESEARCH AS v_____
LIES, T'VE ONLY BEEN Fooo
SEARCHING FOR ONE THING... !

REVENGE!
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"V 1recreTTomFORM N
YOU THAT... , =
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=~ TIT'S TIME FOR YOU ~~~ - -
" 10 PRAYITE ANY OF YO T\ [ BUT. YOU SHOULD
. BELIEVE IN LIFE AFTER DEATH, ¢ [*~o_ AR L.
S<o_ THAT IS, HAHAHARA! -

~ -t

o

o
w3 9 » |
A.-.é_" = y 5!.' -
- THIS TIME, YOU BOT OFF : . '

- BY THE SKIN OF YOUR TEETH... " o
BUT IF YOU FEEL LIKE DANCING TO THE MUSIC,
T HAVE THE PERFECT INSTRUMENT OF TORTURE...

YOUR INVENTIONS! =

- 19 - www.nanokomik.com
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