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NanoKOMIK

The Comic Book and Curriculum for Schools



Quantum nanoscience is becoming more of a part of our daily lives as technology 
advances and the devices we use get smaller. It is becoming impossible to make 
devices such as smart phones or computers without understanding quantum 

mechanics and nanoscience, since device components are shrinking to nearly the atomic 
scale. The IBS Center for Quantum Nanoscience at Ewha Womans University (QNS) 
performs research that is laying the foundation for the quantum future. QNS invites our 
next generation to explore how quantum nanoscience may change our world by offering 
schools in Korea an interactive project called “NanoKOMIK”. 

The original NanoKOMIK is a comic book developed by QNS’ collaboration partners 
in Spain, Donastia International Physics Center (DIPC) and CIC-nanoGUNE. They 
held a contest for teenagers between the ages of 12 and 18 to create their own comic 
superheroine or superhero, endowing them with nano powers. Based on the best ideas 
from these stories, a comic book was developed by professional authors. With its partners’ 
generous encouragement, QNS translated NanoKOMIK for Korean school classes to use. 

In order to make the nano experience even more interactive, QNS worked with teachers 
to develop 20 hours of middle school curriculum based on the topics in NanoKOMIK. In 
Korea there is a system called ‘free semester’ during the first year of middle school, where 
students can pick a subject they like and spend two hours every week exploring it. Teachers 
are able to engage in topics that are not covered by the normal school curriculum. 
Examples of popular subjects have included: magic, tourism, software coding, acting, etc… 
QNS is making this NanoKOMIK curriculum available as an invitation for middle school 
students into the realm of quantum nanoscience, filled with experiential learning, and 
based on stories written by their peers. 

Using this curriculum, learners will actually experience nanotechnologies shown 
in NanoKOMIK with fun hands-on activities. This will help them to understand how 
nanoscience and quantum mechanics influence their daily lives. If this really excites them, 
they can learn about the jobs related to this field and possibly have a class visit to the labs 
at QNS! This curriculum is a great resource for not only the ‘free semester’ but also any 
type of science classes.

NanoKOMIK for Schools



Credits

•  NanoKOMIK book copyrights: DIPC (Donostia International Physics Center), CIC-nanoGUNE    
   (Nanoscience Cooperative Research Center)
•  NanoKOMIK educational curriculum copyright: the IBS Center for Quantum Nanoscience at 
   Ewha Womans University (QNS)

* Korean middle school teachers who developed the curriculum: Won Rae Jang, Shin Young Lee 
* NanoKOMIK curriculum project manager: Sunny Kim (QNS)

NanoKOMIK Curriculum Main Topics for Total 20 Hours of Classes
Session Hours of

Classes
Subject

Nanoscience 
This introduction to 
nanoscience engages 
learners with the 
smallest building 
blocks in the universe! 

6 • Enjoy ‘Nanoscience in our daily life’ activity  
with two books

• Explore ‘Nanoscience in Nature’ using a  
lotus leaf spray experiment

• Make a ‘NanoKOMIK’ story parody video

Scanning Tunneling
Microscope (STM)
Learn about the tool 
that researchers at 
QNS and around the 
world use to look 
at and even move 
individual atoms. 

4 • Play with a smart phone optic microscope
• Experience the principle of an STM with  

your own hands
• Watch the world’s smallest movie and  

make your own

Atom, Quantum
Mechanics
Be amazed by the 
strange and wonderful 
ways that things 
actually work

6 • Learn about atoms and the periodic table
• Watch movies featuring quantum mechanics
• Express quantum nanoscience as art

Jobs in Quantum
Nanoscience
This is an opportunity 
for learners to see 
themselves in this 
limitless field 

4 • Visit the Center for Quantum Nanoscience
• Explore jobs related to quantum nanoscience
• Express their work in pop-up books

Check out the curriculum and 
a gallery of student projects at:
https://qns.science/nanokomik-en











Dr. Murillo!
I missed you during

the coffee
break!

HEY DAYANNE!
Science's mysteries

have me pretty busy
right now.

I call them
gecko gloves. This

is going to be
revolutionary!

Look!
Look! Yeah

I know.

I'm a genius.

sTucK

Autumn K. (2006) American Scientist Vol. 94, N. 2, pg. 124.    

09



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 that?

Let me see that glove!

Calm down, envy isn't good
for you... you know?

Hey! What have
you done? How

am I going to get
it down now?

You'll figure
it out. You're the

genius here,
aren't you?

You don't know
who you're up against,

little Murillo.
When you see what I've

got going, you'll really
be surprised.

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

www.nanokomik.com

Dr. Murillo!
I missed you during

the coffee
break!

HEY DAYANNE!
Science's mysteries

have me pretty busy
right now.

I call them
gecko gloves. This

is going to be
revolutionary!

Look!
Look! Yeah

I know.

I'm a genius.

DAYANNE and MURILLO
The power of nanoscience 
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Why would she ask me
to come here?

She knows I don't like
the swimming pool...

Li Wen, L., et al. (2014) 
Journal of Experimental Biology 217: 1656-1666.

BaTheD in waTer
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DAYANNE and MURILLO
The power of nanoscience 

With my new suit,
I can swim fast like

lightning and I don't
even get wet.

Incredible,
isn't it?

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

Artificial fabric Shark skin
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Hey!
Why don't

we call
a truce?

Come on,
I'll treat you to

a coke!

3!

AhHH!

1

2

and...

In the Deposition Laboratory.

Kauffman, G., and Mayo, I. (1993), Chem Matters, Oct 4-7.

BacK To The oriGins
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DAYANNE and MURILLO
The power of nanoscience 

Hey!
Why don't

we call
a truce?

Come on,
I'll treat you to

a coke!

3!

AhHH!

1

2

and...

In the Deposition Laboratory.
What do you think
about my new little

invention?

And, when you push here,
the electric current heats

it up and...

...it goes back to its
original shape.

What's with all those
bags and cans on the floor?

I think the prototype
still needs a little

adjusting...

Here ya' go!

Some malleable alloys
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
alter their
nanostructure.

Original shape

Deformation

Back to the original shape
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You had this stuck
to your back.

Haha.

In the Computer Center
supercomputers process
data and more data.

In the cleanroom, the environmental parameters (particles in the
air, moisture, light, etc.) are strictly controlled so that samples
are not contaminated.

Excuse
me.

Teyssier, J., et al. (2015) Nature Communications 6:6368.

GymKhana
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DAYANNE and MURILLO
The power of nanoscience 

You had this stuck
to your back.

Haha.

In the Computer Center
supercomputers process
data and more data.

In the cleanroom, the environmental parameters (particles in the
air, moisture, light, etc.) are strictly controlled so that samples
are not contaminated.

Excuse
me.

ThreatenedCalm

Where on earth
have you gone,

Dayanne?

hA hA hA hA!

Did you like my
chameleon trick?

Pull yourself
together, big guy!
It wasn't that bad!

I'd say she must have
meant the laser...

The suit has a network of nanocrystals that changes its density to imitate
the cells of 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.

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

What's up, Murillo?
You sounded upset on

the phone.

It's
Lizard... He's got a deadly

virus. He hasn't
moved for hours...

I think the
nanoparticles that

Ramírez is working on
could save him, but you
know how Ramírez is...

I need your help!

Hi...
Dr. Ramírez

Don't worry!
We'll borrow a bit of the

antidote without him finding
out.

You again?
I've already told you
that my invention is

mine and mine alone.
I am not going to
waste it... especiallY

not on that
disgusting

vermin.

smaLL BuT DeaDLy

17
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DAYANNE and MURILLO
The power of nanoscience 

This is solely
the result of
my ingenuity.

If you like
your little pest so
much, buy another
one and give it the

same name.

You won't even
be able to tell

the difference...

What was its
name? Lisa?
HAHAHA

Ok, ok... I won't
bother you again.

Let's get out of
here before he

notices!

I hope
this

works...

Who loves you?
My sweet little guy...

Eh? Who loves you more than me?

Nobody!

18



Everyone
should have a
cape like this.

I'd like to
introduce you to...

suuuuper‐murillo!!!! And his
extraordinary
cape made of
high‐quality

graphene!

Well, just wait
until I improve it.

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
existence and it is about 100 times stronger than steel, flexible, super
light, transparent, an excellent conductor, and it even provides protection
from ionizing radiation.

Ahem...

In the Scanning Tunneling
Microscopy Laboratory.

You wanna' get
down from there?
You're going to

kill yourself!

Yanwu Zhu et al. (2010) Adv. Mater. 22, 3906–3924

DiamonD in The rouGh
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DAYANNE and MURILLO
The power of nanoscience 

Everyone
should have a
cape like this.

I'd like to
introduce you to...

suuuuper‐murillo!!!! And his
extraordinary
cape made of
high‐quality

graphene!

Well, just wait
until I improve it.

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
existence and it is about 100 times stronger than steel, flexible, super
light, transparent, an excellent conductor, and it even provides protection
from ionizing radiation.

Ahem...

In the Scanning Tunneling
Microscopy Laboratory.

You wanna' get
down from there?
You're going to

kill yourself!

I think
so...

And that's
why I've

brought all
these things.

Ready?

Now we have
to test its

durability and
effectivenesS.

ta‐daHHHHHHHH!!!!

Here goes
nothing!!!

Wow!!! I
didn't feel a

thing!

I'm...

super‐dayanne!!!

Pffft!
Whatever...

Just in time
for the

conference...
We're sure to
blow them

away!
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Ah!
New York!

¿Dafne?

That explains
the mask but...

Why do I have to wear
our inventions?

That thing you made me
put on my nose

is tickling me.

After the party,
we are going to go
to Central Park to
try them out. Just
thinking about it is
making the punch
go to my head.

That explains the
stench...

I love costume
parties!We're at a party for once

and we can't miss out on it!

Dayanne?
Come back to

earth!

At a nanotechnology conference in...

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.

M. Zougagh et al. (2009), Analyst, 134, 1274–1290. 

LeThaL punch
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DAYANNE and MURILLO
The power of nanoscience 

Ah!
New York!

¿Dafne?

That explains
the mask but...

Why do I have to wear
our inventions?

That thing you made me
put on my nose

is tickling me.

After the party,
we are going to go
to Central Park to
try them out. Just
thinking about it is
making the punch
go to my head.

That explains the
stench...

I love costume
parties!We're at a party for once

and we can't miss out on it!

Dayanne?
Come back to

earth!

At a nanotechnology conference in...

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.

It's coming from that
catering truck.

Hey!
WHERE ARE YOU

GOING?

Yeah... First,
poison the punch with

arsenic... Done!
Sandy?

Next,
steal all

the
computers
from these
little nerds.

Right?
Sandy?

Ok, Richy,
let's go over

the boss's
plan once

more.

uh oh...
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They're planning
to poison us all during the

toast. We have to call
the police.

Our villain will come alone. I'll
finally see the face of that damn

swine who made swiss cheese out of
my brother with bullet holes.

Welcome
to what will be your

last nanotechnology
conference. Everyone

look at the screen!

Ladies and
gentlemen.

Without
knowing who is behind

all this? No way!
I have a better idea.

The
cops?

This is a mission for
someone like... the lone

ranger.

What's that?
You're starting to scare

me...

Focus,
for the love of Planck!
You don't even have a

brother!

Allow me to
introduce myself.

My name is Professor
Jules von Lavern.

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 Bangladesh to
decontaminate
poisoned wells.

We'll use them with
the punch.

Cafer T. Yavuz, et al. (2006) Science 314 (5801).
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They're planning
to poison us all during the

toast. We have to call
the police.

Our villain will come alone. I'll
finally see the face of that damn

swine who made swiss cheese out of
my brother with bullet holes.

Welcome
to what will be your

last nanotechnology
conference. Everyone

look at the screen!

Ladies and
gentlemen.

Without
knowing who is behind

all this? No way!
I have a better idea.

The
cops?

This is a mission for
someone like... the lone

ranger.

What's that?
You're starting to scare

me...

Focus,
for the love of Planck!
You don't even have a

brother!

Allow me to
introduce myself.

My name is Professor
Jules von Lavern.

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 Bangladesh to
decontaminate
poisoned wells.

We'll use them with
the punch.

Ever since
the scientific community

labeled all my research as
lies, I've only been

searching for one thing...
revenge!

I'd fight to the death
with all of you in a duel,

but I haven't got time so...
I've opted for poisoning
the punch and, while I was
at it, I thought I'd steal

all your inventions before
they got published.

I regret to inform
you that...

It's time for you
to pray! If any of you

believe in life after death,
that is. HAHAHAHA!

But... you should
already be dead... Why aren't

you dead?

This time, you got off
by the skin of your teeth...

But if you feel like dancing to the music,
I have the perfect instrument of torture...

Your inventions!
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participative nanofiction comic
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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 individual atoms. 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 to create the first participative nanofiction comic. This 
multidisciplinary and international participative science dissemination initiative aims to communicate 
with society about the transformative power of advances in the fields of nanoscience and nanotechnology.

This book is the final result of the second edition of the nanoKOMIK project. The nanoKOMIK challenge was 
launched in early 2017, and has engaged more than 240 people in an open creative process leading to the 
production of the book. Throughout the challenge, participants brought their own comic superheroines 
or superheroes to life, endowing them with nanopowers which draw on the surprising properties that 
matter acquires through nanotechnology. 70 pieces of artistic work in Basque, Spanish and English were 
submitted to the challenge.

We have created three new comic stories based on the best ideas from the competition entries, in 
collaboration with the winners of the adult category of the nanoKOMIK 2017 challenge: World Domi(nano)
tion, Mister Flames and Among Plants. These stories can be read on the following pages and are also 
available in Basque, Spanish, French and English at www.nanokomik.com.

The nanoKOMIK project is co-funded by the Spanish Foundation for Science and Technology - Ministry of 
Economy, Industry and Competitiveness.





The power of 
nanoscience



Alivisatos, A.P., et al. (2013) ACS Nano 7 (3), 1850–1866
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Alivisatos, A.P., et al. (2013) ACS Nano 7 (3), 1850–1866
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Mr Flames



Vinogradov, A.V., et al. (2016) ACS Applied Materials & Interfaces 8, 294−301
NanoSchoolBox - Description of experiments. www.nanoyou.eu 
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Vinogradov, A.V., et al. (2016) ACS Applied Materials & Interfaces 8, 294−301
NanoSchoolBox - Description of experiments. www.nanoyou.eu 
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Among
 Plants



Liu, C., et al. (2015) Nano Letters, 15, 3634−3639 
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Liu, C., et al. (2015) Nano Letters, 15, 3634−3639 
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