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Executive summary
The project NanoDiode organised its school kids’ and students’ competition for innovative ideas
between May 2014 and December 2014. With the competition, NanoDiode aimed to engage school
kids and students in the societal discussion on nanotechnologies: to inform and inspire the European
youth of nanotechnologies and to encourage them to develop their own views about societally
desired nanotechnology innovations.
The competition invited school children and students to submit their creative ideas on how
nanotechnologies might shape our future societies. For determining the winners, both visitors of the
NanoDiode website and an expert jury of artists and stakeholders voted for their favourite ideas,
submitted by over 50 participants from Italy, Germany, Spain and Austria. The voting phase increased
NanoDiode’s visibility as the project website was frequented by new visitors. This way the
competition introduced both the project and nanotechnologies in general to new audiences.
Within NanoDiode, the competition represents an example of involving an underrepresented group
in the nanotechnology discussion. In this sense, NanoDiode evaluates the competition as a case study
of public involvement. This report assesses how the competition reached its target group and what
kind of dialogue it initiated. The experiences that were made during the competition can this way be
used for engaging other hard-to-reach groups in different societal discussions, too.
All competition participants were able to think of ways nanotechnologies could contribute to the
society. They addressed both their everyday problems and broad societal needs: several ideas were
explicitly linked to issues such as health, hunger, lack of drinking water or societal accessibility. The
ideas confirm that the competition succeeded in inspiring the participants on the possibilities of
nanotechnologies. Compared to the number of schools and universities that were approached during
the competition, the number of participants remained however moderate. Teachers have little
resources for picking up new themes from outside the curriculum and many projects compete for the
attention of schools. A successful school visit by the NanoDiode team however highlighted younger
generations’ ability to become inspired of new technologies once they have room to do so.
NanoDiode suggests that such experiences should be applied when addressing other hard-to-reach
groups too. Online-based participation should complement but not replace live dialogues. Rather
than asking different groups to participate in initiatives that are organised outside of their own
domain, ways should be sought for involving these groups in their everyday life.
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1. Introduction
NanoDiode – “Developing innovative outreach and dialogue on responsible nanotechnologies in EU
civil society” – is a Coordination and Support Action funded by the European Union under the NMP
Cooperation Work Programme of the 7th Framework Programme. During the project runtime of
three years (2013-2016), NanoDiode establishes a coordinated programme for dialogue and outreach
in Europe and for supporting the effective governance of nanotechnologies: NanoDiode develops,
tests, and assesses methods for public engagement, and contributes to responsible research and
innovation in the area of nanotechnologies.
The essential contribution of NanoDiode is in the way it combines ‘upstream’ public engagement
(initiatives that feed public preferences, hopes, concerns and ideas into policy-making processes)
with ‘midstream’ actions (citizen deliberations and user committees at the level of research and
development) and ‘downstream’ engagement (communication, outreach, education and training).
This report summarises the school kids’ and students’ competition for innovative ideas that took
place within NanoDiode’s Work Package 2 – “INSPIRE: Engagement and dialogue at the policy level”.
Primarily set in the first half of the project, WP2 has three key tasks:


To determine Europeans’ views on priorities for the desired fields of nano-innovation by
means of an internet survey and national in-depth interviews (Task 2.1 – completed in
November 20141);



organise a competition on innovative ideas for school kids and students (2.2); and



hold a series of national citizen and multi-stakeholder dialogues (2.3).

WP2 thus first gathered public perceptions on how nanotechnologies can address societal
challenges, as well as views on the possible risks associated with them. Simultaneously with creating
this database of attitudes and preferences – information that is a prerequisite for responsive
research and policy processes – NanoDiode initiated the T2.2 competition for gathering creative
ideas for future use of nanotechnologies and for engaging a specific target group, school kids and
students, in the discussion. Subsequently WP2 invites citizens and stakeholders to its national multistakeholder dialogues to discuss how desired innovations could be fostered, and ethical, social and

1

See the report Grobe, Antje ; Rissanen, Mikko & Schneider, Christian (2014): D2.1 – Report of the citizens’ survey and indepth interviews. http://www.nanodiode.eu/wp-content/uploads/2015/01/NanoDiode-D2.1-Report-of-the-citizenss-survey-and-indepth-interviews.pdf
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environmental concerns addressed. The overall objective of these tasks is to understand, in terms of
Responsible Research and Innovation, how public perceptions could be fed into research and policy
processes. These aims are discussed in a more detailed way in the Action Plan for WP22.
With the school kids’ and students’ competition for innovative ideas NanoDiode aimed at engaging
the European youth in the societal discussion on nanotechnologies. The participants of the
competition were asked to develop their own ideas on where and how nanotechnologies could be
applied “for a better, sustainable European future”. In this sense, the competition’s aims were
twofold: on the one hand, the competition was designed to inform and inspire school kids and
students on nanotechnologies, on the other hand, to gather creative ideas on how nanotechnologies
could contribute to European future. The participants’ entries to the competition provide indications
on how nanotechnologies and their possible benefits are seen by the European youth.
In the context of NanoDiode, the competition can be seen as an example of involving a group of
people that is often underrepresented in different discussions on nanotechnologies. For instance, in
the NanoDiode online survey, younger generations were underrepresented among the respondents
(Grobe et al. 2014, 28-29). Other ways need to be found for reaching the European youth. Although
the competition represents a target-group specific method for approaching the younger generations,
NanoDiode assesses it on a more general level too. The experiences that were made during the
competition can be useful when trying to engage other hard-to-reach groups in scientific or
technological discussions.
The first part of this report of NanoDiode’s Task 2.2 focuses on the way the competition for
innovative ideas was conceptualised and realised. In addition to reporting on the competition itself,
this report also discusses its role – and that of other similar competitions – in the governance of
nanotechnologies: the competition is viewed as a case study for upstream public engagement.
Questions related to how the target group was reached and to the nature of the dialogue that was
initiated are discussed in the latter part of the report. Conclusions are also made for involving other
hard-to-reach groups in public dialogue on nanotechnologies.
Amongst the NanoDiode partners, University of Stuttgart (USTUTT, Germany), task leader for all
NanoDiode WP2 Tasks, and AIRI/Nanotec IT (Italy) were responsible for conceptualising and realising

2

Schuurbiers, D. & Rissanen, M. (2014): Developing Innovative Outreach and Dialogue on nanotechnologies in EU civil society
(NanoDiode). Action plan for WP2 – INSPIRE: Engagement and dialogue at the policy level. http://www.nanodiode.eu/wpcontent/uploads/2014/04/NanoDiode_WP2_Action_Plan.pdf
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the competition. Studio HB (the Netherlands) enabled both the competition itself, the publication of
the competition entries and the public voting on NanoDiode website. The Polish Foundation of
Nanotechnology and Nanoscience Support – Nanonet (NN, Poland) and the Nanofutures Association
(NFA), through PRODINTEC, assisted USTUTT in acquiring partner companies for the competition.
However, in order to embed the competition successfully in the whole NanoDiode project and
especially in WP2, the concept for the competition was consolidated among all WP2 partners and
eventually with the whole consortium. The competition was disseminated by various NanoDiode
partners who are thanked for their valuable support.
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2. School kids’ and students competition for innovative ideas
2.1 Conceptualisation of the idea competition
In the overall frame of NanoDiode and WP2 the competition represents an initiative for engaging a
specific target group – school kids and students – in the societal discussion on nanotechnologies. The
competition was chosen as a means for introducing nanotechnologies to the European youth and for
encouraging them to develop their own views on the subject. In the competition, the participants
were asked to develop their own ideas on where and how nanotechnologies could be used for a
better European future. The competition entries reflect the expectations and hopes the participants
have for nanotechnologies, especially when it comes to responding to societal challenges.
As the competition’s primary aim was to engage the European youth as broadly as possible, it was
designed in an inclusive way. The competition was addressed generally to school kids and students of
14-29 years of age, from all kinds of educational institutions. Furthermore, the participants were free
to choose the most appropriate means for presenting their ideas: they could describe these in any
media they wished – using text, pictures, video, sound or all of these – and work in any of the
languages represented in NanoDiode. The competition entries had however to comply with
European copyright laws and general ethical principles.
At the same time as inclusiveness was strived for, it was considered important that the competition
and the youngsters’ ideas do not lose touch with reality. The participants were to discuss the use of
real nanotechnologies and nanomaterials and, as an add-on of the competition, provide insights into
the young generation’s preferences and ideas for technology developers.
For this reason, NanoDiode partners approached companies and research institutions across Europe
and invited them to present in the competition nanomaterials, nano-related products or
technologies they are working with. School kids and students were then asked to come up with their
own ideas on how these innovation examples could be used and applied in different settings. This
way the competition could both inform and inspire the participants on nanotechnologies and provide
foundations for their own ideas. When contacting possible partner companies or institutions,
NanoDiode gave special emphasis to the social desirability of the materials, products and
technologies presented. NanoDiode partners sought examples that respond to societal needs and
global challenges such as climate change or health. A broad usability of the innovation examples was
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taken up as a second criterion – the innovation examples should not be constrained to a single area
of use but give the youngsters room to be creative.
In the end, four examples of European nanotechnology innovation were presented in the
competition materials:


Anti-spike tissues / TEC STAR, Italy



Luminescent solar concentrators / ITMA Materials Technology, Spain



Self-disinfecting ceramic surfaces / ITP-System, Poland



“World’s thinnest heating” / Albnano, Germany.

As discussed before, the participants were asked to reflect on the ways these innovations could be
used “for a better, sustainable European future”. The participants were advised that special emphasis
will be given on the social desirability and sustainability of the ideas, when winners are decided.
In addition, the participants were encouraged to search for additional information and use their
existing knowledge about nanotechnologies. Ideas that were not related to the four innovation
examples could be submitted under the title “Open innovation”.
Last, the project consortium decided on the prizes of the competition:


The competition winner would be awarded with a weekend trip to Amsterdam, the
Netherlands, for two. The trip would include a small prize-giving ceremony with the
NanoDiode consortium, as well as tickets to the local science museum.



Depending on their home countries, the participants coming second or third would be
awarded with trips to NanoDiode dialogue events – if organised in that country – or with
visits to local research institutions, laboratories or companies. These visits would be
organised on case-by-case basis.



Beyond the individual awards, the school class(es) submitting most innovative ideas would
be awarded the NanoSchoolBox3, a selection of do-it-yourself nanotechnology experiments
for the classroom.

The winners would be determined by public voting and by an expert jury, the voting accounting for
half of the points and the jury for the other half.
3

See Advanced Materials Science rano GmbH: Nanoschoolbox (available in multiple languages).
http://www.nanoschoolbox.de/en/nutzungsbedingungen/nanoschoolbox.html
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2.2 Realisation and dissemination of the competition
For disseminating the competition, the assignment for the participants, as discussed above, was
summarised in a one-page invitation. The invitation was complemented with a longer, five-page
leaflet providing an overview of the innovation examples as well as information on the voting, prizes
as well as on legal and ethical rules4. Both documents were published on NanoDiode website, where
they could be accessed, downloaded and forwarded by anyone interested. In addition, the
competition was actively disseminated to educational institutions (secondary schools, polytechnics,
universities), in teacher networks and via other multipliers, such as science museums.
The competition was opened on the NanoDiode website in May 2014. The competition webpage was
structured in a tiered way: the front page gave a short overview on how to participate and on the
four innovation examples one could use in developing his or her own ideas. Links to further
information allowed the participants to look deeper into the scientific and technical information
provided by the partner organisations. All information could be accessed in English, German and
Italian. The ideas could be sent via a submission form to USTUTT, which compiled and, depending on
the language used, translated the ideas in English.
It was assumed from the beginning on that the project website would be visited by only occasional
members of the target group. Other channels would be needed for making school kids and students
aware of the competition. For this reason, teachers were identified as key multipliers for the
competition. Teachers have the chance to address a number of students and – providing that they
would dedicate a lesson or two for the initiative – direct their students’ resources to participating.
Thus, teachers were at the focus of the competition dissemination. NanoDiode partners contacted
schools, polytechnics and universities directly and invited especially teachers of science, technology,
chemistry or physics to participate with their classes. The information was posted on Facebook pages
of different educational institutions and student associations, too. These dissemination activities
took place in the different countries represented in NanoDiode.
Other EU projects that have actively sought to involve schools and teachers in nanotechnology or
science dialogues and initiatives were approached as well by the consortium. Teacher networks that
were established in the project NanOpinion were used: NanOpinion had built a European-wide group

4

Both of the documents can be found in the Annex.
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of science and technology teachers, who in turn had disseminated NanOpinion’s outreach and
communication activities in their own national teacher networks. NanoDiode partners now
contacted these “teacher coordinators” in different countries and asked them to spread the
competition information in their national networks. USTUTT and AIRI contacted the projects Inspiring
Science Education and Quantum Spin-Off; both of the projects agreed to forward the information via
their own dissemination channels. Other multipliers such as research centres, regional clusters and
science museums disseminated the competition too.
After the first dissemination round different NanoDiode partners received feedback from teachers
that the competition’s original timetable – it was scheduled to run from May 2014 to September
2014 – would collide with exams and school holidays. Despite initial interest, the schedule would
make participation difficult for many teachers and students. NanoDiode thus decided to extend the
competition so that it would cover the entire autumn semester and run until December 15th, 20145.
The extension was communicated in the second round of invitations and on the project website.

2.3 School kids’ and students innovative ideas
During the competition USTUTT received a total of 16 idea submissions from approximately 50
participants. While most of the “innovative ideas” were submitted by individual participants, the
submissions included works by groups of two, three or five as well as a collective entry by an entire
school class from Oberpullendorf, Austria. The entries ranged from photovoltaic ski jackets and fireproof aprons to chlorine-filtering contact lenses for swimming and to laser-removable tattoo inks.
The ideas that were submitted in a language other than English were translated by the USTUTT team.
After the deadline of December 15th, 2014, all ideas were published immediately on the NanoDiode
website. The school kids’ and students’ innovative ideas are listed below.

5

As additional time was required for public voting, the subsequent expert jury decision as well as for the finalisation of this
report, the extension of the competition delayed the publication of the report (Del 2.2) to M21 (March 2015).
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Furkan Altuntas (15 years of age), Herbert-Hoover-Schule, Stuttgart, Germany:
Chlorine-filtering contact lenses
Because of my chlorine allergy I do not enjoy swimming in
public swimming pools. I thought that nanotechnology might
be able to help me here: My innovative idea is about chlorinefiltering contact lenses.
With the help of small nanostructures and/or their filtration
properties it might be possible to develop lenses that filter
Picture: suanle, Flickr Creative Commons

chlorine out. The lenses would however allow humidity to

permeate and not dry the eyes – only filter the chlorine out. The nano-structured lenses would be
thin, foil-like – perhaps even thinner as normal contact lenses. Instead of wearing normal, larger
swimming goggles, I could opt for these more comfortable and user-friendy lenses for my day out at
the pool.

Giulia Ancora (16), I.I.S. Caterina da Siena, Milan, Italy: Textiles that react to music
Clothes and textiles that react to vibrations of
music and adapt their style – this futuristic idea
gets its inspiration from the movie “Interstellar”
by Christopher Nolan. Adapting to the music
played in one’s surroundings, the cloth produces
different light effects. Worn as a dress, for
example, the cloth wraps its wearer into a
dynamic and mystic ambience. Beyond that, the technology can be used to convey music and sound
to the hearing impaired and support the understanding between hearing people and the deaf.

NanoDiode - Grant Agreement no: 608891 – 31.03.2015 / WP2 / T2.2
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Elena Cantea (18), I.I.S. Caterina da Siena, Milan, Italy: Jacqueline
Every year we spend a lot of money in new clothes. This innovative
idea aims to reduce the costs of buying new clothes by developing a
dress that changes its look. The technology of the dress is based on
chameleon textiles, conductive thread developed at the Institute for
Nanoscience of the Universities of Bologna and Cagliari as well as on
LilyPad Arduino, a microcontroller board designed for wearables and
e-textiles. The dress is user-friendly: using a special app, the user may
change the colours and themes of the dress with a smartphone and
adapt her own look individually.

Valentino Crnkovic (23), Hochschule Esslingen, Germany: Laser-removable tattoo ink
The slogan summarises my idea of a revolutionary Tattoo
Ink. The idea is to construct the ink a tattoo artist uses in
such a way that the ink could be removed from the skin
up to 100% by a single laser treatment – although the
exact functionalities are not that clear yet…
One possibility could be to make the pigments a tattoo
Picture: Natalia Diaz, Flickr Creative Commons

ink contains extremely light-sensitive (UV-instable) so

that they would not survive normal daylight longer than one or two days. The “nano-clue” is that
these sensitive pigments would be covered by a nanostructured coating. This coating would be lighti.e. UV-stable.
The coating would be designed so that the wavelength properties of light are exploited. One would
need to find a wavelength range where daylight is represented only little or not at all. The laser
treatment should on the other hand be able to exploit this weakness and destroy the coating, when
desired. After the treatment daylight may do its own part and remove the tattoo in a user-friendly
way. The idea would constitute a sort of coated or conserved henna-tattoo with laser vulnerability.
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Serena Della Rossa (17), Liceo Scientifico G. Marinelli, Udine, Italy: NT Bracelet
The NT Bracelet gives its user detailed information on
his biological and nutritional stats (liquids, minerals,
proteins, carbohydrates and lipids, all essential for
proper biological balance). Nanotechnological sensors
on bracelet’s inner side measure bodily functions and
nutritional balance directly from the wrist. The
statistics shown on an integrated display give direct
feedback to the user and help controlling nutrition and
health – what does the body need at the moment? Beyond these advantages, the bracelet is
powered by light and heat so that no batteries are necessary.

Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli (15-16),
Herbert-Hoover-Schule, Stuttgart, Germany: Nano-Headscarf: Swimming without getting
wet
Nanotechnologies have already made water-repellent textiles
possible. In many countries Islamic countries women experience
difficulties when it comes to swimming: They either have to remain
on shore or go into the water wearing their headscarf and other
clothing.
Our idea is to use the water-repellent properties of nanomaterials
and develop textiles that do not get wet in contact with water. Such
clothing would allow Muslim women to visit beaches, swimming
pools or open-air baths – without compromising their religion.
Picture: Ben Belske, Flickr Creative
Commons

In many Islamic countries, in Turkey for example, many women

decide to go into water in complete clothing. Many others bring their families to bathe, remain
however themselves seated by the pool edge. Why – wearing wet clothes is not only uncomfortable
but can make one sick, too. Water-repellent scarves and clothing would allow them to enjoy the
water too and build bridges between religion and society.
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Rodrigo García Ferreriro (16), Colegio Corazón de María, Gijón – Asturias, Spain:
Automatically heated nanomaterials
The other day while I was looking after my little cousin I
experienced a big problem: The baby’s bottle was cold and
I couldn’t heat it. So I had to go back home with her.
When I got home I got my innovative idea: I thought it
would have been great to have a way for heating the
bottle in the street, so I could go on playing with her
Picture sunsurfr, Flickr Creative Commons

instead of going back home.

Wouldn´t it be wonderful if we could incorporate nanotechnology to babies’ bottles so that they
were made of a material that you could heat by rubbing it with your own hands? I am thinking of
materials that absorb sunlight and store its energy, then release it once you give the material a small
amount of heat, for example by rubbing it a little. It would also be great if the material could change
color from red (fully charged) to blue (discharged), so we would know if we still needed more time
rubbing or “sunbathing” before using it.
I think the material could save incredible amounts of money, and allow heating things in places
without access to electrical current or gas, for example in developing countries. I am thrilled with this
idea and loads of applications come to my mind: self-heating clothes in winter, self-heating
tupperware…

Abegail Gelig (18), I.I.S. Caterina da Siena, Milan, Italy: Cromatic dress

This innovative idea is about a dress for young women
pursuing a career during the day but also wanting to go out
at night. In daylight the dress absorbs the ultraviolet
radiation of the sun. When it gets dark, the dress uses the
saved solar energy and turns into a black, elegant evening
gown.
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Veronica Hosena (17), I.I.S. Caterina da Siena, Milan, Italy: Nano Master Chef

The Nano Master Chef is a fire-proof apron. It gets its
inspiration from the needs and requirements of people who are
confronted with heat and fire in the workplace – for examples
people working in kitchens and canteens. The apron uses a
nanotechnology-based material developed by the company
“NanoSky Italia” that resists heat and fire effectively and so
provides protection for both professional and private users.

Clarish Magnaye (17), I.I.S. Caterina da Siena, Milan, Italy: Sciar-Tello
This innovative idea involves a jacket for women that can be transformed
into a scarf. The jacket uses a nanotechnology-based material called 3XDRY:
It simultaneously repels water from outside and absorbs humidity from the
inside of the scarf/jacket. The clothing stays dry even in the rain and helps
one to stay fresh – the materials lets the skin breathe better than
conventional water-repellent textiles do.
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Judith Muraro, Michelle Rother & Soraya Baur (15-16), Herbert-Hoover-Schule, Stuttgart,
Germany: Nano-Well – Clean drinking water with nanomaterials
Our innovative idea is to use nanotechnologies for
improving the water supply in Africa.
Africa is the poorest continent on Earth; lack of clean
water leads there often to droughts, spread of diseases
and hunger. For people in developing countries, a
stable supply of clean water is essential.
Nanomaterials could be used in a number of ways for ground water harvesting. Thanks to their
strength, carbon nanotubes could be used for strengthening deeper wells. Being light, they could be
easily transported to more remote locations too, making the technology and ground water accessible
for people living outside the urbanised areas. The development and use of central wells in towns or
villages would make it possible to share the water in a fair way with all inhabitants.
Further benefits nanomaterials may provide have to do with the cleanliness of the water. Modern
filtration systems could be used for water purification. Nano-silver and its antimicrobial properties
could help to build hygienic, germ-free environments so that the water and the wells remain clean.
Nanomaterials could be an excellent way to help developing countries with their water-related
problems.
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Pablo Peña Suárez (15), Colegio Corazón de María, Gijón – Asturias, Spain: Nano ID+
People could use nanotechnology for many things, but I’ll
use it for a special one. Have you ever left your keys,
your mobile phone, or something small and important
for you somewhere, and then when you look for it …but
you can’t find it…? I was thinking of a solution for it.
Obviously, nanotechnology.
Picture: Daniel Lee, Flickr Creative Commons

I’ll use a small radio transmitter to create a radio signal,
which could be localized by a kind of radar, and also an

app for your mobile phone. The small nanotransmitter, will be localized in a sticker, which you can
paste anywhere you want. Your phone, the keys, a watch…anything you want. Hey! We could even
have different stickers for different things! They will be permanently on, so the Item could be always
pinpointed! Each item would have a nanobattery, which is charged kinetically by means of the
movement of the object where the sticker is pasted. The mobile will identify the serial number that
each sticker contains, so only you will be able to find your things.
You might be wondering… What will happen if I paste a sticker on my mobile, and I lose it? Don’t
worry about it. We have a smart solution for that. The items are similar to paper tattoos. The
Nanotransmitters are pasted to the objet using a small amount of water. The sticker can only be
removed with alcohol. It will have a sensor which detects the radio signal that is produced by each
sticker. Only the ones with the same serial identification of the sensor can be identified. It’s easy, you
take something, you paste on the sticker with the nanotransmitter, and that’s it. Download the app
in your mobile, and you’ll always find your things!
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DI Herta Pichler and the class 2AK (15), BHAK/BHAS Oberpullendorf, Austria:
NANONANAs and our food
- Hi, we are the NANONANAs! Tiny as we are, the
smallest ones of us reach only the size of 20
nanometres, the largest ones 100. We are
extremely powerful and can do our job almost
anywhere.
- Look, vitamins over there! Let’s lock them in and
let them out no more – you see, we encapsulate
vitamins in order to protect them.
- Or, let us bring two elements together that do not like each other: with our feet we’ll hang on to oil
molecules, with our heads we’ll plunge into water. Hey, this is fun!
- My dear NANONANAs, do you actually know what you are doing? You are aware of the human
beings out there, the ones who eat all these things. With your playing you are changing the
properties of food: you are able to decide where you release the vitamins you captured, or, you
make nanoemulsions out of oil and water and so help to produce low-fat food products. Or, you
improve the bioavailabilty and make beta-carotene soluble in water too – and that is a really cool
colourant for drinks! Way to go!
- Go! Capture the cubes and separate them, make free-flowing salt!
- Back off you bacteria! Here in food there’s nothing for you to find!
- But hey, let’s go for an expedition in the human body… There are holes for us to squeeze through.
Let’s search the lung first, I have heard so much about it!
- Well this looks cool, we can hide here everywhere.
- Look what it says: “Blood-cerebral barrier. No trespassing!” Now this is getting exciting, let’s go
guys, we’ll get easily in!
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Asja Piombino & Chiara Stucchi (17), I.I.S. Caterina da Siena, Milan, Italy: Judith
This innovative idea combines fashion inspired by art history with modern
nanotechnologies. Modern fibres and innovative materials give the long,
golden-brown evening dress and the woman wearing it an attractive
charisma. A necklace made of optical nanofibres illuminates the complete
outfit.

Nicolas Yaqub (20), I.I.S. Caterina da Siena, Milan, Italy: Basquiat 99.1
Basquiat 99.1 is a ski jacket that combines aspects of ecologic
fashion with modern streetwear. Using photovoltaics and
innovative nanomaterials, the jacket harvests solar energy and
allows the user to charge his or her electronic devices while
wearing it. Coated by the innovative material 3XDRY, the jacket is
water-repellent at the same time; beyond that, optical nanofibres guarantee the user a perfect
visibility in dangerous situations. The innovative nano-jacket can be transformed into a rucksack for
field trips.

Umut Zöhre (16), Herbert-Hoover-Schule, Stuttgart, Germany: Nano-foods for longer
digesting
Nanotechnology can hopefully be used to solve different problems
of the world. Many of them are related to food – hunger and
obesity, on the other hand, prevail in many parts of the world. In
my idea, the structures of different foods could be modified with
nanotechnology – by coating food molecules with nanoparticles? –
Picture: Flávio Jota de Paula, Flickr Creative
Commons

so that the food takes longer to digest. Those prone to eating too
much would feel full longer, making diets easier. Those who suffer

from hunger, for instance in the developing world, could ration their food better. If food can be
preserved longer too, nanotechnology could really help those suffering from fool-related problems…
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2.4 Public voting and expert jury – determining the winners of the competition

When publishing the ideas NanoDiode also opened the public voting on the competition website. On
the website, all ideas could be first viewed on an overview page and clicked for more information.
Site visitors were asked to pick their favourite ideas and vote for them with social media buttons that
were embedded in the individual pages of the different ideas – Facebook likes, Tweets, Google+ or
LinkedIn shares all counted as votes. As the competition itself, the voting was open for all visitors of
the website. Additional invitations to vote were sent to the participants themselves, via NanoDiode
social media accounts and through the mailing lists that had been built in earlier stages of the
competition dissemination. The voting remained open for a month and a half, until January 31st,
2015. During this time a total of 677 votes were given.
Simultaneously with the public voting, an expert jury was formed for finally determining the winners.
The jury’s task would especially be to consider the submitted ideas in the light of societal trends and
developments and to assess the social desirability and sustainability of the ideas. With these aims in
mind, NanoDiode included different stakeholder groups, artistic vision, as well as experiences from
creative projects and from working together with younger generations, in the jury. After suggestions
from the consortium, USTUTT invited the following experts to take part in the expert jury; they all
accepted the invitation and were happy to support the competition and NanoDiode in this way:


Mr David Azoulay, CIEL Center for International Environmental Law



Ms Maïté Debry, European Schoolnet



Ms Françoise Humbert-Todd, Cefic Europan Chemical Industry Council



Mr Pieter van Broekhuizen, IVAM UvA, Coordinator of the project NanoDiode



Ms Hannie van den Bergh, Studio HB, NanoDiode project consortium



Mr Koert van Mensvoort, Next Nature Network



Ms Antje Grobe & Mr Mikko Rissanen, University of Stuttgart, NanoDiode project
consortium (Chair of the jury).

As discussed before, the winners were to be decided on by both public voting and the expert jury,
voting determining half of the points and the jury the other half. For the joint calculation, the
competition entries were given points according to their rank in the voting: 21 points for the public
favourite, 20 points for the second, 19 for the third and so on. The jury members could then give
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three votes each – three points to one’s favourite idea, two to a second one and a single point to a
third idea. With seven jury members the maximum points that an idea could get from the jury
summed up to 21, too. The winners of the competition were determined by this method in a jury
meeting on February 2nd, 2015 and announced right after on NanoDiode website:


Rodrigo García Ferreriro from Colegio Corazón de María in Gijón – Asturias, Spain, with his
idea “Automatically heated nanomaterials” (materials that absorb sunlight, store its energy
and release it as heat according to the user’s wishes) was declared winner of the
competition. NanoDiode awarded Rodrigo the first prize of the competition – an innovationoriented weekend trip for two to Amsterdam, the Netherlands.
Rodrigo’s contribution was thanked for its originality, personality and broad usability:
“Rodrigo’s idea is an original one and does not only reflect current uses of nanomaterials. He
also delightfully connects innovative technologies to an everyday problem he himself has
experienced.” – Koert van Mensvoort, Next Nature Network, Expert jury member.
“As a jury member I used the assessment criteria of innovativeness, user-friendliness, multiusability and ethics. Rodrigo’s idea fulfils these criteria and could be used in multiple ways –
the only challenge is now its technical realisation.“ – Pieter van Broekhuizen, IVAM UvA,
Project Coordinator NanoDiode, Expert jury member.



The second prize of the competition was shared by three entries: by Serena Della Rossa from
Liceo Scientifico G. Marinelli in Udine, Italy with her “NT Bracelet” for monitoring one’s
nutritional stats and bodily functions; by Pablo Peña Suárez, from Colegio Corazón de María
in Gijón – Asturias, Spain with his “Nano ID+” tracking device for lost objects; and by Edanur
Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli from the HerbertHoover-Schule in Stuttgart, Germany with their “Nano-Headscarf: Swimming without getting
wet”.
Serena, Pablo and the Stuttgarter group were all thanked for the way they adapted existing
or upcoming innovations to everyday problems of consumers. Serena’s idea is linked to labon-a-chip –innovations and Pablo’s to the “Internet of Things”, whereas
“The idea about the headscarf is interesting because it is not about inventing new
technologies, but about using existing technologies in a new field, to a social problem that
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perhaps wasn’t in the scientists’ thoughts initially. The girls informed themselves about a
technology, realised a problem and came up with an application.” – Hannie van den Bergh,
Studio HB, NanoDiode Consortium.
Serena, Pablo, Edanur, Funda, Ozora, Diellza & Fercan were all awarded with trips to
NanoDiode dialogue events or with laboratory visits in their home countries.


In addition to the individual prizes, NanoSchoolBoxes were awarded to the Herbert-HooverSchule in Stuttgart, Germany and to the I.I.S. Caterina da Siena in Milan, Italy for their broad
contributions to the competition6.

6

See the Annex for comprehensive results of the public voting, expert jury votes and the calculation of the points.
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3. Engaging the European youth – key experiences from the
competition
3.1 Competing for the attention of school kids and students – how did the
competition reach its target group?

NanoDiode’s competition for innovative ideas was organised as an exemplary, target-group specific
initiative for public involvement. As discussed before, it essentially aimed at informing and inspiring
school kids and students on nanotechnologies and involving them in the societal discussion on
nanotechnologies. The competition should thus be evaluated against these goals: how did the
competition reach its target group of school kids and students? In what way were nanotechnologies
discussed in the competition and in the participants’ ideas?
From the beginning on, teachers were considered key multipliers for making the target group aware
of the competition. Not only do teachers have access to a number of students, who otherwise might
not hear about such a competition; they could organise participation in class too. Teachers have in
this sense the possibility to direct their students’ resources – during school hours and in the way of
homework – for different subjects and initiatives, such as the NanoDiode competition. As described
above, NanoDiode partners contacted teachers through different channels and encouraged them to
inform their students about the competition and, if possible, dedicate a lesson or two for it.
Teachers typically responded positively to NanoDiode’s inquiries: they found the competition and its
theme interesting and promised to give the information further to their students. They considered
the prizes more attractive than those of many other competitions, too. Despite this initial, positive
resonance from different teachers the response rate remained however quite low. It can be
estimated that the competition information reached – especially through NanOpinion, Inspiring
Science Education and Quantum Spin-Off project networks – over 2000 schools, polytechnics and
universities across Europe. Yet only approximately 50 youngsters took part in the competition.
Reasons for the low response rate can be sought in strict curricula of schools. Despite their initial
interest, some teachers responded that they didn’t have time to dedicate for such initiatives. They
would encourage their students to participate; these would however have to do this in their free
time. In addition to the general lack of time, teachers’ and students’ attention is highly competed for:
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many different projects and organisations try to involve school kids and students in their work.
Teachers receive a lot of invitations that in the end compete against one another for resources.
The implied lack of resources is connected to the position of nanotechnologies on the public agenda.
In the in-depth interviews conducted within NanoDiode’s Task 2.1, interview partners across Europe
concluded that nanotechnologies are not that present in public discussions or in the media they used
to be. Climate change and saving of energy, for instance, count as issues that enjoy higher attention
in the public agenda today. The urgency given for climate action is mirrored in the multitude of
different initiatives that invite students to participate in competitions, dialogues or summer schools7.
Thanks to the knowledge that school kids, students and their teachers already possess, climate and
energy issues are more easily picked up in schools too. Nanotechnologies, on the other hand, are not
a standard part of curricula for secondary schools in most countries. Despite the information
materials that NanoDiode prepared for the competition – with the aim of keeping the teachers’ own
troubles at minimum – many teachers felt that they would need a longer preparation time for
themselves and their students.
An interesting deviation from the original dissemination concept was an invitation the USTUTT team
received from a local school, Herbert-Hoover-Schule in Stuttgart, Germany. The teacher, who had
himself first received USTUTT’s competition invitation, replied and asked whether the USTUTT team
could come and introduce the competition themselves to his class of 15-16-year-olds. The class
would then be given the opportunity to develop and submit their innovative ideas right after.
USTUTT was happy to accept the invitation and introduced the competition and the four innovation
examples during a guest lesson. A second lesson was dedicated to the school kids’ own work on their
competition entries.
This way of bringing nanotechnologies to the classroom accommodated both the teacher’s wishes –
introduction of an interesting, extra-curricular theme to the class without extensive preparation –
and provided the school kids an opportunity to participate in their “working hours”. They themselves
welcomed the initiative too, posed several questions both on nanotechnologies in general and on the
examples presented and were interested in developing their own ideas. Instead of a presentation,
the visit took the form of a dialogue between NanoDiode and the kids. Their level of interest and the
dialogue that was reached between the project and the class can be considered remarkable: given
the fact that the Herbert-Hoover-Schule represents the lowest level of Germany’s three-tier school
7

See for instance Climate-KIC, the EU’s main climate innovation initiative: http://www.climate-kic.org/
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system, with the majority of students having an immigrant background, the class personifies hard-toreach groups in several respects.
The school visit highlights the ability of school kids to become inspired of new technologies and their
willingness to develop their own ideas on these technologies – exactly in the sense of WP2. On the
other hand the difficulties associated with motivating teachers to pick up new themes for their class
“from the outside” call for a consideration of the benefits and limitations of competitions such as the
NanoDiode one. Online-based initiatives, despite their easy shareability and potentially large
audiences, risk being impersonal and easy to put aside. If involvement of school kids and students is
specifically considered, complementing online participation with live visits to schools and universities
seems to be a potential way for engaging the younger generations.
Such experiences can be brought to bear when approaching other hard-to-reach groups too. Rather
than trying to motivate different groups to take part in initiatives that take part outside of their
everyday life, ways should be sought for bringing the respective issues, nanotechnologies in this case,
directly to them. Keeping in mind that the “digital divide” and other questions of access play an even
larger part when migrant groups or the elderly are approached, the need for live public engagement
in their own domain becomes even higher, when the participation of these groups is considered.
Another interesting observation can be made about school kids’ and students’ possible role as
multipliers of nanotechnology communication. For NanoDiode, the competition and especially the
public voting phase marked a peak in the project’s visibility. The project website was frequented
more often than usually: on December 19th, 2014, right in the beginning of the public voting, the site
was visited 475 times. This equals almost ten times the average number of visits in a day. Even more
remarkable is the fact that over 70 per cent of these visits were made by new users – people that had
not visited the NanoDiode site before. The peak in site visits lasted until Christmas and emerged, to a
lesser extent however, again after school holidays on January 8th-11th, 20158.
It can thus be said that the public voting brought many such people, who otherwise would not have
been reached by the project, in contact with NanoDiode. School kids and students worked here as
multipliers for the project: the website visitors were primarily interested to take a look at the ideas of
the participants and vote for their favourites. They however visited other subpages as well9. This way
the competition increased NanoDiode’s visibility – and that of nanotechnologies in general – even
8
9

The numbers of visitors are derived from Google Analytics for the NanoDiode website.
On December 19th, 2014, visitors of NanoDiode website opened in average 4 subpages on the website.
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beyond its original target group. Creative involvement of younger generations can be considered
important for science and technology communication from this point of view too.
The aforementioned key figures of the competition – from the number of schools and universities
approached to the share of new visitors on the NanoDiode website – are summarised in the table
below.

NanoDiode school kids’ and students’ competition for innovative ideas – key figures
Number of schools, polytechnics and universities approached

Over 2000

Total number of participants

50

Total number of submitted ideas

16

Number of votes given during the public voting

677

Highest number of visits to the NanoDiode website (day)

47510

Share of new visitors on the website during the public voting

70 per cent11

Table 1: NanoDiode school kids' and students' competition for innovative ideas - key figures.

3.2 School kids’ and students’ innovative ideas – what kind of dialogue was
initiated by the competition?
When evaluating the competition from the viewpoint of public involvement, another important
question considers the nature of the dialogue that was initiated with it. In introducing the subject of
nanotechnologies to its audience, the competition brought forward a certain conception of the issue.
In explicitly asking the participants to reflect on the contribution nanotechnologies might have for
10
11

Visits to the NanoDiode website on December 19th, 2014.
On December 19th, 2014.
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the sustainability of our societies, the competition established a link between the two issue areas.
The way in which the participants saw nanotechnologies and their role in advancing sustainability is
important to observe for analysing the impact of the competition. In terms of Responsible Research
and Innovation12, the important question of responsiveness needs to be asked too: did the submitted
ideas influence research, policy or other stakeholders in any way?
It can be said first that apart from few exceptions all participants were able to think of ways how
nanotechnologies could contribute to a sustainable society. In many of the ideas nanotechnologies
are used for solving societal challenges such as health, hunger, lack of drinking water or societal
accessibility. The ideas with strong societal relevance were complemented with applications that
would be helpful in one’s everyday life: with fire-proof aprons, photovoltaic ski jackets and chlorinefiltering contact lenses. Only few of the entries could be seen as merely ideas for innovative products
with little or no connection to one’s own or societal needs.
The issues addressed by the participants in their ideas cover most of the areas that are commonly
included in different definitions, approaches and instruments for sustainability. The European Union,
for instance, refers in its sustainability strategy to the rather widespread “three pillars of
sustainability”: economic growth, social cohesion and environmental protection13. If one compares
the ideas of the participants to the EU framework, the absence of economic aspects becomes
however apparent. The participants understood sustainability primarily through its environmental
and social dimensions.
Notable is that almost all of the competition entries constitute ideas for new products. When asked
about the contributions nanotechnologies could have, the participants were prone to think of new
applications – instead of looking for ways for making already existing products or processes more
sustainable. In addition, all ideas were essentially developed and discussed as technological
innovations. They describe products, whose contribution would lie in the product itself: they are not
connected to social innovations or aim to direct people’s behaviour in a more sustainable direction.

12

See e.g. Von Schomberg (2011): Prospects for Technology Assessment in a framework of responsible research and
innovation. In: M. Dusseldorp and R. Beecroft (eds.). Technikfolgen abschätzen lehren: Bildungspotenziale transdisziplinärer
Methoden. VS Verlag, Wiesbaden: https://app.box.com/s/f9quor8jo1bi3ham8lfc
13

Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of Regions: Mainstreaming sustainable development into EU policies: 2009 Review of the
European Union Strategy for Sustainable Development. http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0400:FIN:EN:PDF
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This notion was developed further by one of the members of the expert jury. According to him, the
competition and its lead question – How could nanotechnologies be used for a better future? –
would strengthen a technocentric frame, when it comes to initiating societal change. The participants
become prone to think that the world’s problems should primarily be solved with new technologies,
instead of social or economic reforms, for example. This technocentric frame is visible in ideas where
nano-structured foods are developed for solving world hunger or textiles for easing the
communication between the hearing and the deaf.
Another aspect highlighted by the expert jury members is the absence of considerations related to
safe use of nanomaterials. Workers’ safety, environmental fate of nanoparticles or exposure when
using the products were addressed in only one of the submissions. This illustrates the level on which
the school kids and students dealt with the subject. When receiving a first introduction to
nanotechnologies and drafting one’s own idea, most participants either did not become aware of the
different safety discussions taking place, did not consider these relevant for the competition or were
not ready to invest more time in reflecting the issues in their works.
The question, whether the participants should explicitly be advised to consider safety aspects in their
submissions was actually discussed by the project consortium in the forefront of the competition.
The consortium however decided to keep the competition as inclusive as possible and to abstain
from giving further guidelines – setting the requirements too high would discourage youngsters from
participating. Furthermore, given the time teachers and participants would be ready to invest in the
competition, it was considered unrealistic that school kids and students would be truly able to take
safety aspects into account in their work. Even if workers’ or product safety would have been
mentioned in the competition guidelines, the participants would probably have been able to merely
mention that in their ideas these aspects have been taken care of. The fact that none of the
participants made such considerations, however, shows that safety issues are not prevalent in the
picture that school kids and students formed of nanotechnologies – or in that of sustainability.
Finally, as an initiative for public involvement, the competition should be discussed from the point of
view of responsiveness that is often considered a central feature of Responsible Research and
Innovation. If an initiative for public engagement is to be directly meaningful, the perceptions, hopes
and fears expressed within the engagement process should be somehow taken into account in
research or policy. It can be assumed that the chances for such direct responsiveness are limited,
when school kids’ and students’ contributions, as submitted in the NanoDiode competition, are
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discussed. Considering the time and the resources school kids and students were able to invest in
their works, their ideas are probably of limited use to technology developers.
The possible contribution of the competition thus lies in the way it could introduce its subject –
nanotechnologies and their role in building sustainable societies – to new groups of citizens and
enable them to participate in future to further societal discussions on the subject. As discussed
before, the competition was able to both introduce nanotechnologies to its participants and to
encourage them to develop their own ideas and preferences for their use. This way, the competition
entries illustrate how nanotechnologies and the innovation examples are viewed by the younger
generations. Such experiences can be useful for future communication and dialogue activities of
different stakeholders. Furthermore, the fact that the competition attracted new audience for the
NanoDiode project, even beyond its original target group of school kids and students, underlines the
potential of such competitions in making new technologies and projects known. The first step,
getting the initiative on the agenda of schools, teachers and students is however the challenging one.
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4. Conclusions and recommendations
NanoDiode organised its school kids’ and students competition for innovative ideas as an example of
engaging one underrepresented group to the discussion on nanotechnologies. In NanoDiode, the
competition is viewed as a case study for public involvement. The experiences from the competition
will flow into NanoDiode’s concluding assessment of methods for public involvement and for the
governance of nanotechnologies and into NanoDiode’s policy feedback towards Horizon 2020.
As discussed before, the idea competition was used as a means for introducing nanotechnologies to
the European youth and for enabling them to develop their own views. School kids and students, an
often underrepresented group in nanotechnology discussions, were able to fulfil the assignment and
to think of ways in which nanotechnologies could be used for a better, sustainable European future.
Yet, the number of participants remained limited as teachers and students had trouble finding time
to take part. Beyond its initial target group the competition, however, made new people aware of
NanoDiode as the project website was frequented by new visitors voting for their favourite ideas. In
this sense, engaging school children and students can be an interesting option for communication.
The involvement of younger generations may increase the visibility of a given project or organisation.
It can be further concluded that the participants of the competition, for which they used only limited
time and resources and where only limited information could be given to them, were able to discuss
the issue in question only in a relatively superficial way. The competition participants were inspired
of nanotechnologies as something new, leading possibly to many innovative applications. At the
same time the competition strengthened a technocentric frame when it comes to societal change. If
more underlying questions, such as the balance between technological, social and economic reforms
or safety aspects are to be addressed, the competition would need to be organised differently,
perhaps through school visits, such as the one conducted by the USTUTT team.
Despite the many advantages – shareability, cost-efficiency – online-based public involvement has,
live dialogues defend their position. Considering especially the European youth, school visits allow
for a better balancing of different inputs as well as direct pondering of views and ideas. When other
hard-to-reach groups, migrants or the elderly, for example, are addressed, questions of access and
digital divide play an even larger role. Ways need to be found for engaging different groups in their
everyday life, rather than making it their own task to change their priorities, find time and take part.
Possibilities for public participation need to be brought to the people, not the other way round.
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Annex
Annex I: Final results of the school kids’ and students’ competition for
innovative ideas
1) Rodrigo García Ferreriro, Colegio Corazón de María, Gijón – Asturias, Spain: “Automatically heated
nanomaterials”: 21 points from the public voting + 17 from the expert jury = 38 points
2) Serena Della Rossa, Liceo Scientifico G. Marinelli, Udine, Italy: “NT Bracelet”: 20 + 3 = 23 pts;
2) Pablo Peña Suárez, Colegio Corazón de María, Gijón – Asturias, Spain: “Nano ID+”: 19 + 4 = 23 pts.
2) Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli, Herbert-HooverSchule, Stuttgart, Germany: “Nano-Headscarf: Swimming without getting wet”: 15 + 8 = 23 pts.
5) Herta Pichler and the class 2AK, BHAK/BHAS Oberpullendorf, Austria: “NANONANAs and our
food”: 18 + 1 = 19 pts.
6) Furkan Altuntas, Herbert-Hoover-Schule, Stuttgart, Germany: „Chlorine-repellent contact lenses“:
17 + 0 = 17 pts.
7) Umut Zöhre, Herbert-Hoover-Schule, Stuttgart, Germany: “Nano-foods for longer digesting”: 16 +
0 = 16 pts.
7) Judith Muraro, Michelle Rother & Soraya Baur, Herbert-Hoover-Schule, Stuttgart, Germany:
"Nano-Well – Clean drinking water with nanomaterials”: 14 + 2 = 16 pts.
9) Valentino Crnkovic, Hochschule Esslingen, Germany: “Laser-removable tattoo ink”: 11 + 4 = 15 pts.
10) Veronica Hosena, I.I.S. Caterina da Siena, Milan, Italy: ”Nano Master Chef”: 13 + 0 = 13 pts.
10) Nicolas Yaqub, I.I.S. Caterina da Siena, Milan, Italy: ”Basquiat 99.1”: 12 + 1 = 13 pts.
12) Abegail Gelig, I.I.S. Caterina da Siena, Milan, Italy: “Cromatic dress”: 10 + 2 = 12 pts.
13) Giulia Ancora, I.I.S. Caterina da Siena, Milan, Italy: ”Textiles that react to music”: 9 + 0 = 9 pts.
14) Clarish Magnaye, I.I.S. Caterina da Siena, Milan, Italy: “Sciar-Tello”: 8 + 0 = 8 pts.
15) Elena Cantea, I.I.S. Caterina da Siena, Milan, Italy: ”Jacqueline”: 7 + 0 = 7 pts.
16) Asja Piombino & Chiara Stucchi, I.I.S. Caterina da Siena, Milan, Italy: ”Judith”: 6 + 0 = 6 pts.
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Results of the public voting on NanoDiode website:
1) Rodrigo García Ferreriro, Colegio Corazón de María, Gijón – Asturias, Spain: “Automatically heated
nanomaterials” – Votes: 280 (21 points for the combined calculation)
2) Serena Della Rossa, Liceo Scientifico G. Marinelli, Udine, Italy: “NT Bracelet” – Votes: 154 (20 pts.)
3) Pablo Peña Suárez, Colegio Corazón de María, Gijón – Asturias, Spain: “Nano ID+” – Votes: 95 (19
pts.)
4) Herta Pichler and the class 2AK, BHAK/BHAS Oberpullendorf, Austria: “NANONANAs and our food”
– Votes: 47 (18 pts.)
5) Furkan Altuntas, Herbert-Hoover-Schule, Stuttgart, Germany: „Chlorine-repellent contact lenses“ –
Votes: 23 (17 pts.)
6) Umut Zöhre, Herbert-Hoover-Schule, Stuttgart, Germany: “Nano-foods for longer digesting” –
Votes: 17 (16 pts.)
7) Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli, Herbert-HooverSchule, Stuttgart, Germany: “Nano-Headscarf: Swimming without getting wet” – Votes: 15 (15 pts.)
8) Judith Muraro, Michelle Rother & Soraya Baur, Herbert-Hoover-Schule, Stuttgart, Germany:
"Nano-Well – Clean drinking water with nanomaterials” – Votes: 12 (14 pts.)
9) Veronica Hosena, I.I.S. Caterina da Siena, Milan, Italy: ”Nano Master Chef” – Votes: 7 (13 pts.)
10) Nicolas Yaqub, I.I.S. Caterina da Siena, Milan, Italy: ”Basquiat 99.1” – Votes: 6 (12 pts.)
11) Valentino Crnkovic, Hochschule Esslingen, Germany: “Laser-removable tattoo ink” – Votes: 5 (11
pts.)
12) Abegail Gelig, I.I.S. Caterina da Siena, Milan, Italy: “Cromatic dress” – Votes: 4 (10 pts.)
13) Giulia Ancora, I.I.S. Caterina da Siena, Milan, Italy: ”Textiles that react to music” – Votes: 4 (9 pts.)
14) Clarish Magnaye, I.I.S. Caterina da Siena, Milan, Italy: “Sciar-Tello” – Votes: 3 (8 pts.)
15) Elena Cantea, I.I.S. Caterina da Siena, Milan, Italy: ”Jacqueline” – Votes: 3 (7 pts.)
16) Asja Piombino & Chiara Stucchi, I.I.S. Caterina da Siena, Milan, Italy: ”Judith” – Votes: 2 (6 pts.)
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Votes given by the expert jury:
Mr David Azoulay, CIEL Center for International Environmental Law:
1. Serena Della Rossa, Liceo Scientifico G. Marinelli, Udine, Italy: “NT Bracelet” (3 points)
2. Pablo Peña Suárez, Colegio Corazón de María, Gijón – Asturias, Spain: “Nano ID+” (2 pts.)
3. Valentino Crnkovic, Hochschule Esslingen, Germany: “Laser-removable tattoo ink” (1 pt.)
Ms Maïté Debry, European Schoolnet:
1. Rodrigo García Ferreriro, Colegio Corazón de María, Gijón – Asturias, Spain: “Automatically
heated nanomaterials” (3 pts.)
2. Judith Muraro, Michelle Rother & Soraya Baur, Herbert-Hoover-Schule, Stuttgart, Germany:
"Nano-Well – Clean drinking water with nanomaterials” (2 pts.)
3. Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli, HerbertHoover-Schule, Stuttgart, Germany: “Nano-Headscarf: Swimming without getting wet” (1 pt.)
Ms Françoise Humbert-Todd, Cefic Europan Chemical Industry Council
1. Rodrigo García Ferreriro, Colegio Corazón de María, Gijón – Asturias, Spain: “Automatically
heated nanomaterials” (3 pts.)
2. Valentino Crnkovic, Hochschule Esslingen, Germany: “Laser-removable tattoo ink” (2 pts.)
3. Abegail Gelig, I.I.S. Caterina da Siena, Milan, Italy: “Cromatic dress“ (1 pt.)
Mr Pieter van Broekhuizen, IVAM UvA, Coordinator of the project NanoDiode
1. Rodrigo García Ferreriro, Colegio Corazón de María, Gijón – Asturias, Spain: “Automatically
heated nanomaterials” (3 pts.)
2. Pablo Peña Suárez, Colegio Corazón de María, Gijón – Asturias, Spain: “Nano ID+” (2 pts.)
3. Abegail Gelig, I.I.S. Caterina da Siena, Milan, Italy: “Cromatic dress“ (1 pt.)
Ms Hannie van den Bergh, Studio HB, NanoDiode project consortium
1. Rodrigo García Ferreriro, Colegio Corazón de María, Gijón – Asturias, Spain: “Automatically
heated nanomaterials” (3 pts.)
2. Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli, HerbertHoover-Schule, Stuttgart, Germany: “Nano-Headscarf: Swimming without getting wet” (2
pts.)
3. Valentino Crnkovic, Hochschule Esslingen, Germany: “Laser-removable tattoo ink” (1 pt.)
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Mr Koert van Mensvoort, Next Nature Network
1. Rodrigo García Ferreriro, Colegio Corazón de María, Gijón – Asturias, Spain: “Automatically
heated nanomaterials” (3 pts.)
2. Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli, HerbertHoover-Schule, Stuttgart, Germany: “Nano-Headscarf: Swimming without getting wet” (2
pts.)
3. Herta Pichler and the class 2AK, BHAK/BHAS Oberpullendorf, Austria: “NANONANAs and our
food” (1 pt.)
Ms Antje Grobe & Mr Mikko Rissanen, University of Stuttgart, NanoDiode project consortium (Chair
of the jury)
1. Edanur Demirsoy, Funda Coban, Ozora Thayalan, Diellza Aslani & Fercan Ferli, HerbertHoover-Schule, Stuttgart, Germany: “Nano-Headscarf: Swimming without getting wet” (3
pts.)
2. Rodrigo García Ferreriro, Colegio Corazón de María, Gijón – Asturias, Spain: “Automatically
heated nanomaterials” (2 pts.)
3. Nicolas Yaqub, I.I.S. Caterina da Siena, Milan, Italy: ”Basquiat 99.1” (1 pt.)

NanoDiode - Grant Agreement no: 608891 – 31.03.2015 / WP2 / T2.2

36

Annex II: Invitation to participate and competition webpage
Invitation letter to schools:

Nanotechnologies: Schoolkids‘ and students‘ competition
on innovative ideas
The European project NanoDiode invites you to take part on its competition on
innovative ideas!

What you can win
A weekend trip to Amsterdam for two!
Trips to NanoDiode Dialogues in your home country!
For school classes: NanoSchoolBox with 14 exciting doit-yourself nanotechnology experiments!

How to participate
View or download all information from the project website www.nanodiode.eu.
There we present you current examples of European nano-innovation. Then let
your imagination run free:






Where and how could nanotechnologies be used for a better European future?
What kind of applications or products could you think of?
Describe your innovative idea using text, pictures or video – or all of these.
Give your idea a name and submit it through the NanoDiode website.
Please note: The deadline for submissions is December 15th, 2014!
Afterwards, the winners are determined by online voting and an expert jury.

Contact
For any questions related to the competition, please contact University of Stuttgart
coordinating the competition on behalf of NanoDiode: info@dialogbasis.de
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Competition webpage:

School kids’ and students’ competition on innovative ideas
NanoDiode invites you take part on its competition on innovative ideas!
Below we present you four nano-innovations developed today across Europe.
We ask you to let your imagination run free: Where and how could these
innovations be used for a better, sustainable future? What kind of applications
or products could you think of?
Of course you are allowed to develop completely new ideas too and present
these using text, pictures, video, comics, animation or even building
miniatures – it is entirely up to you!

What you can win
NanoDiode invites the winner of the competition for a weekend trip
to Amsterdam, the Netherlands! This first prize includes flights,
accommodation and innovation-oriented programme for two people.

Bert Kaufmann, Flickr Creative
Commons

2nd and 3rd Prizes: Additionally NanoDiode gives away two trips to its
Citizen and Multi-Stakeholder Dialogues, conducted in your home
countries. These two-day trips are also for two persons each.

Special Prize for School Classes: The class with the most innovative ideas will be awarded with the
NanoSchoolBox, containing 14 exciting do-it-yourself experiments from the nanotechnology field.
The competition winners are determined by online voting and by an expert jury. Special emphasis
will be given on the social desirability and sustainability aspects of the competition entries. In
addition, every participant will receive a diploma for participation.

How to participate
In the competition we ask you to develop your own innovative idea on how nanotechnologies could
be used in the future. You may draw on your own inspiration or use the four innovation examples
presented below: Where and how could these nano-innovations be used? How could they
contribute to a better European future? What kind of applications or products could you think of?
You may describe your idea using text, pictures, video – or all of these – you are free to decide. Give
your idea a name and submit it through the submission form, by email or mail. The deadline for
submissions is December 15th, 2014. Afterwards the submissions are presented and voted on on the
NanoDiode website.
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Examples of European nano-innovation
ANTI-SPIKE TISSUES / TEC STAR (ITALY)
In Italy, TEC Star has developed a fluid that gives tissues anti-spike
properties. With the fluid, tissues made from cotton, nylon and kevlar can be
wetted, as when colouring fabrics. When dried, the tissue keeps its flexibility,
weight and lightness, but the nano-fluid trapped between the meshes of the
fabric makes it resistant to piercing. More information

LUMINESCENT SOLAR CONCENTRATORS / ITMA (SPAIN)
Luminescent Solar Concentrators (LSCs) are developed for converting solar
energy into electricity. Compared to conventional solar cells, the LSCs would
be able to use both direct and indirect light and thus make solar energy
more effective. The thin LSC modules could be applied onto buildings - not
only onto rooftops but onto facades and windows too. More information

SELF-DISINFECTING CERAMIC SURFACES / ITP-SYSTEM
(POLAND)
By applying nano-silver to ceramics, ITP-System from Poland develops selfdisinfecting ceramic and plastic sanitary products, tiles and grits. These
provide users with permanent protection against bacteria and mould. The
surfaces would improve hygiene in a number of situations: from hospitals
and swimming pools to food processing and laboratories. More information

WORLD’S THINNEST HEATING / ALBNANO (GERMANY)
The “World’s thinnest heating“ is a heating coating developed by the German
albnano®. The paper-thin coating may be applied to different surfaces, from
textiles and furniture to walls. Powered by just a small battery, its essential
advantage lies in the production of contact heat: Heating just those surfaces
people come into contact with - instead of entire rooms - helps to protect
the climate. More information

OPEN INNOVATION

Kevin Krejci, Flickr
Creative Commons

In addition to above, nanotechnologies are developed as potential tools for
almost all areas of our society. Environmental technologies, medicine,
mobility, cosmetics, textiles and food all count as possible fields for nanoinnovation. Maybe you have already heard of some interesting possibilities?
Or want to try to find out more in the Internet? Under the title “Open
Innovation” you are free to post your own idea, related to anything nano.
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More information
ANTI-SPIKE TISSUES / TEC STAR (ITALY)
How about fabrics resistant to penetration? The Italian
company TEC Star has developed a fluid that gives
tissues anti-spike properties. With the fluid, tissues such
as cotton, nylon and kevlar can be wetted using
standard soaking technologies, such as those used for
colouring fabrics. When the tissue is dried, the material
keeps its standard flexibility, weight and lightness, but
the nano-fluid trapped between the meshes of the
fabric makes it resistant to penetration.
In physics, fluids whose viscosity changes according to
the physical stress they are subjected to are called nonNewtonian fluids. Some of these fluids increase their
viscosity (called shear thickening) when subjected to great stress. The phenomenon has long been of
interest for researchers. Today, the TEC Star Shear Thickening Fluid, a stable suspension of inorganic
nanoparticles in a liquid, gives tissues and fabrics these properties.
When the tip of an object – such as needles,
arrowheads or nails – tries to pierce the meshes of the
fabric, the fluid, trapped between the fibres, changes its
viscosity and becomes stiff. The fluid is thus able to
prevent the object from passing through the fabric. The
larger the energy (and therefore speed) with which the
tip of the object hits the fabric, the stronger the
stiffening effect.
The possible application fields for these anti-spike
tissues range from personal protection wear
(professional or sportswear) to the automotive sector
and puncture resistant tires. Compared to technical
tissues such as kevlar, which are used in bullet-proof
vests, the TEC Star fluid makes the vests spike-resistant too. Furthermore, with the fluid, anti-spike
properties can be given to conventional fabrics and garments too, without losing their comfort.
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LUMINESCENT SOLAR CONCENTRATORS / ITMA MATERIALS TECHNOLOGY
(SPAIN)
Photovoltaic technologies are used in renewable energy production, more specifically for converting
solar energy into electricity. In photovoltaics, solar concentrators are used to concentrate light (solar
radiation) into a very small area, where solar cells convert it into electricity. Conventional solar
concentrators, which use mirrors or lenses to concentrate light, are however costly to produce and
require maintenance and additional solar tracking machinery – they make use of direct light only.
The technology thus has some limitations regarding its cost-efficiency.
Luminescent Solar Concentrators (LSCs) were first outlined
as an alternative solution in the 1970s. ITMA Materials
Technology in Asturias, Spain, develops the technology so
as to overcome the limitations of conventional
concentrators as described above. Technically a LSC
consists of a piece of glass or plastic plate coated with
small luminescent centres; these centres can be organic
fluorescing dyes, inorganic dyes or quantum dots
(nanocrystals). The centres absorb the sunlight and emit it
at a longer wavelength. A substantial part of this longerwavelength light is “trapped” by internal reflection and
guided to the edges of the LSC plate, where small photovoltaic cells are situated. These cells then
convert the concentrated light into electricity.
Compared to conventional solar technologies, the benefits
of LSCs are manifold: they are able to use both direct and
diffusely scattered light; and they do not suffer from
shading effects and do not need to track the sun. In
addition to their higher effectiveness, the LSCs are cheap
and easy-to-maintain devices. They provide a solution for
improving the cost-efficiency of photovoltaic solutions.
Being thin and semi-transparent, the LSCs would
additionally allow for a range of uses and architectural
possibilities. In buildings – houses or greenhouses, for example – they could be integrated not only
onto rooftops but onto wall cladding and windows as well.
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SELF-DISINFECTING CERAMIC SURFACES / ITP-SYSTEM (POLAND)
Many surfaces and ceramics close to us are vulnerable to
the growth of bacteria, funguses and mould. If the quality
of indoor air is poor, these can constitute a health risk.
The Polish company ITP-System applies nano-scaled silver
– long known for its antibacterial properties – on
ceramics and allows manufacturers to produce selfdisinfecting ceramic and polymer sanitary products, tiles
and grits. These surfaces provide the user with
permanent and effective protection agains bacteria and
mould.
Silver’s ability to fight bacteria and funguses has been
known for a long time. In the technology developed by
ITP-System, silver nanoparticles are applied directly onto the raw material mass in the process of
glaze milling or polymer mixing. By being incorporated into the material, nanosilver is able to prevent
the spread of bacteria in a number of ways. Additionally the method allows the antibacterial
properties to persist throughout the ceramic mass and not just on the surface.
Using the self-disinfecting ceramics, hygiene could be
improved in hospitals and clinics, sports facilities
(swimming pools, sport halls and dressing rooms),
kitchens and food processing facilities, as well as in other
much-frequented buildings (libraries, shopping malls,
public buildings). In addition, good care of selfdisinfecting surfaces enables one to reduce considerably
(or even to eliminate) the volume of disinfectants or
detergents. This means not only savings but direct
contributions to environmental protection as the
emissions into water management systems are reduced.
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WORLD’S THINNEST HEATING / ALBNANO (GERMANY)
The ”World’s thinnest heating“ is a high-efficiency electric heating
coating. These paper-thin coatings can be applied to different
surfaces such as textiles, furniture or walls. The heating of these
surfaces then requires only low voltages, such as those provided by
small batteries.
The benefit of this technology is that it generates heat only where it
is needed. At home, these coatings could be put onto surfaces
people use most, such as on sofas and beds; at work, they could be
used to heat chairs, tables and operating surfaces. By using this
technology to only heat the surfaces people come into contact with
most, whole rooms, offices or warehouses do not need to be
heated as high. This will reduce energy and CO2 emissions and help
protect the climate. In addition, contact heat may be used for
medical purposes too, such as for treating injuries and muscle pains.
The technology, developed and patented by
the company albnano® from Gomaringen in
Southern Germany, is based on the
thermoconductive properties of carbon. The
coatings contain carbon either as carbonnano-tubes, nanoscale carbon, or as so-called
High Tech Carbon Paper, developed by
albnano® as well. The coatings are available as
either liquid dispersions, as paper, or as
textiles. The dispersion can be applied onto
objects in the way paint would be, by brushing or spraying, for example. The carbon paper is
laminated onto other materials, such as textiles, paper, glass or wood, as well as certain types of
plastics.
The technology is therefore almost universally applicable: possible objects that can be heated include
walls and wallpapers, furniture and textiles – cushions, heat belts, carpets, blankets or car seat
covers. In addition to providing temperatures comfortable for the human body, extreme
temperatures up to 500°C can also be reached – these are useful for industrial uses.
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Submission of ideas
Thank you for your interest on the NanoDiode Competition for Innovative Ideas! By using the form
on the NanoDiode website http://www.nanodiode.eu/nano-submit/ you are able to submit your
own innovative idea to the competition.
Alternatively you can participate by email or mail too. Please be however sure to include the
necessary contact details in your submission and mark it with “NanoDiode Competition”. Email:
info@dialogbasis.de. Mail: DIALOG BASIS, Breitwasenring 15, 72135 Dettenhausen, Germany. If your
whole class is participating, your teacher may of course compile the ideas and send them all in one
package.

Legal and ethical issues
NanoDiode reserves the right to modify the terms and conditions of the competition at any time.
Possible changes will be updated on the website and will from the date of publication.
NanoDiode wants to remember all participants that the competition entries must comply with
European copyright laws. Furthermore, the entries may not contain statements, facts, information or
quotations that could denigrate or harm any person or any group of people; neither statements,
images facts, information or quotations encouraging persecution of people on the grounds of race,
opinion, nationality, sex, religion, profession or other persuasion, nor entries encouraging crime or
law-breaking will be allowed. We wish to remember that all persons photographed or filmed (or their
parents) need to give you their consent for publication.
Please note that an entry may be disqualified if it breaks any of these rules.

Contact
For any questions related to the competition, please contact DIALOG BASIS / University of Stuttgart
coordinating the competition on behalf of NanoDiode: info@dialogbasis.de
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