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Nanotechnology is considered as one of the most promising technologies of today’s society. It offers
great promises for solutions on environmental, health, and food challenges. Although a number of
products already contain nanoparticles, innovations that have a major influence on society are still in
their developmental phase. These innovations are often disconnected from the people who will be
affected by them, as they are being developed in laboratories and other secluded arenas (Foley et al.
2017). The Horizon2020 European project ‘Governing Nanotechnologies through Societal
Engagement’ (GoNano) project is built on the assumption that nanotechnologies are more likely to
gain broad acceptance if they take public values and concerns into account at early stages of
innovation. Therefore, a co-creation methodology has been designed, where wishes, needs and
product suggestions of both citizens and professsional stakeholders are taken into account.

The background material presented in this report was developed for the first round of stakeholder
workshops. These stakeholder workshops are part of a co-creation process where citizens and
professional stakeholders (representatives from industry, policy, civil society and research) create
suggestions for future nanotechnology products and research in the areas of ‘health’, ‘energy’, and
‘food’. The goal of the co-creation process is to demonstrate how responsiveness to societal values,
needs and concerns can be built into nanotechnology research and innovation (R&I) processes
resulting in products that are judged as socially desirable, sustainable, and acceptable (Bechtold et al.
2018).

The stakeholder workshops on health were organized in the Netherlands on February 12, March 5, and
March 7, 2019, on food in the Czech Republic on February 28, 2019, and on energy in Spain on March
7,2019. These workshop build on the outcomes of citizen workshops, which were organized in Autumn
2019 in the same countries on the same themes (for more information about the Citizen Workshops,
see Hebakova et al. 2019).

For more information about the GoNano project, please visit: http://gonano-project.eu/.

The purpose of the background material was to inform stakeholders about the co-creation process of
GoNano, nanotechnologies and the outcomes of the citizen workshops. From earlier analysis of various
EU and national engagement initiatives, Shelley-Egan et al. (2018) concluded that the following criteria
should be taken into account to engage stakeholders in co-creation:

e The purpose of the initiative should be made clear to stakeholders;

o Defining what is at stake is key;

e Discussions should be specific enough to affect the decisions of actors;
e Various publics should possess general knowledge of the subject;

o The process of what happens with the input should be transparent.


http://gonano-project.eu/
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The background material provided the required information to the workshop participants. By
distributing the background material before the workshop, stakeholders with various backgrounds
could acquire a base-level of knowledge on nanotechnology, co-creation, and the social needs and
values of citizens. Furthermore, the background material emphasized the use, importance, and
urgency of stakeholder engagement and the potential value of including societal needs and values in
the development of nanotechnologies.

The development of the background material was an iterative process between the pilot partners (TC
CAS, RMIT, and UT) and the work package and task leaders (DPF and UT, respectively). An initial
structure and outline of the content of the background material was provided by the task leader and
work package leader in November 2018. Partners were involved in the analysis and translation of
information from different sources into relevant input for the background material in several online
meetings and via email exchange in the period Nov 2018 — Jan 2019. After several revisions, final
versions were agreed by all partners and produced in February 2019.

The content of the background material was based on various sources:
e An ex-post evaluation on mutual learning (Shelley-Egan et al 2018);

e Key developments and product scenarios in nanotechnology within Health, Energy, and Food
(Pimponi et al. 2018);

e Description of the co-creation methodology applied in GoNano (Bechtold et al. 2018);
e Developments in regulation and policy (Bauer et al. 2018);

e Information material created for the citizen workshops in the three pilot countries (D3.1,
Bitsch et al. 2018);

e Results of the three citizen workshops (Hebakova et al. 2019).

A similar layout for all three background materials was chosen to ensure consistency. This layout was
based on the background material of the citizen workshops (see Bitsch et al. 2018).

Pilot partners were free to adjust the content according to their own needs. While the explanation of
the co-creation method was similar in the three information materials, the explanation and application
of nanotechnologies was adjusted to the context of the pilot countries and the set-up of the
workshops. Furthermore, the reports of the outcomes of the citizen workshops differed among the
pilot countries.

As the stakeholder workshops in the three pilot countries differed in theme, specificity, length and
types of stakeholders, the degrees of freedom for adjustments were necessary to make the
background material as effective as possible. In the Czech Republic, one stakeholder session including
three thematic areas in the context of food was organized. In Spain, a similar setup was chosen, but
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tailored to fit the specific questions related to energy. In the Netherlands, three smaller stakeholder
workshops were organized. Each workshop focused on a different thematic area in the context of
health. One of these themes was for example ‘diabetes’, for which stakeholders connected to this field
were invited. The information about the application of nanotechnologies mentioned in the background
material for this workshop was adjusted to the thematic area. In Spain, participants connected to
nanotechnology and Energy were invited, without being immediately linked to a specific thematic area.
Therefore, all participants received the same background material.

The three pilot partners also differed in the way they reported on the results of the citizens. Every pilot
partner made a translation of these results into relevant input for stakeholders. Based on an inductive
approach (Corbin and Strauss 2008), categories, labelled as social values, and subcategories, labelled
as social needs, were distilled from the output of the citizen workshop. While in Spain the social values
and social needs were published in the background material, in the Czech Republic social values, social
needs, and specific examples were published, and in the Netherlands categories, social values, social
needs, examples, as well as contradictions within the social needs were published. Decisions upon this
section in the information material were made based on a trade-off between the time needed for
stakeholders to read the information versus the extensiveness of information.

In the following, the input and background of the different parts of the information materials are
briefly introduced. In Chapter 2, the choices related to the explanation of GoNano, the co-creation
process, and the stakeholder workshop are described. Chapter 3 explains the choices made on the
explanation of nanotechnology, including application areas, and ethical, legal, social and regulatory
issues. In Chapter 4, the results of the citizen workshop are introduced. In chapter 5 the programme
of the workshop is explained. The English version of the background materials of the three pilot
countries can be found in Annex 1. The information material for the workshop in Prague was translated
in Czech, the translation can be found in Annex 2.
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Stakeholders that were invited to the stakeholder workshops received a personalized invitation in

which the aims of GoNano and the purpose of engaging in the co-creation process was shortly

explained. The information material provided further details on the aims of the GoNano project, an

overview of the overall co-creation process, and what was expected of their contributions during the

workshop on page 2 and 3 of the information material (please see figure 1). To make the GoNano co-

creation process as transparent as possible, the infographic of the process was included, as well as the

steps that will be taken after the stakeholder workshop. Furthermore, a short paragraph about the

organizers of the workshops was included. This latter paragraph was adjusted to the pilot country.

Thank you fior participating in this Golano siake-
Fiaiider workshop on nanotechnology and disbe-
s 1 en-
pgineers, incustry, il socisty crzanisstions and
palicy) will work together to co-oreske new solu-
fions for future nencbechnalosy innoaation, with
mspedficfocus on dabetes researh.

‘GolNano is an EU-funded project that snabies oo
tions, industry, ressarchers, and poiicy masers
across Ewope to afgn future nanotechnologies:
with societal needs and concenns. Golano aims:

The GoMano project is built on the assumption
thait namaiechnologies =re moee likely o gin
Broad Bcreptance i they teke public

et e

RAISE AWAREMESS

concems intn aocount: ot Earty stages of innove-
fion. Therefore, & co-creation methodology has
Deen designed, which will be congucted in three
diffierent thematic areas (Food, Hesith, and En-
ergy]. In this co-crestion process, wishes, needs

fation and & second siakeholder workshog [see:
Figure 1 for a visual representtion)). The aim of
the Co-CrEStion Process is 0 End up With nine
products andffor resesnch sugsestions: {three for
every thematic ares]. This information brochure:

inthe area of health.

What do we expect from you?

[During the workshop, stakenolcders with varying backgrounds will discuss
@ne expiore possibilities for new product design in the hesith sres and
s T inchude the nesds snd veluss sxoresssd by citiens. Every staike-
Iolder has its own perspecties, knowledge and expertise, dinectty or i
lir=ctly linked to nanotechmology. Sy linking different perspectives and
‘xpertize, W aim to come Up with new insights and specific suggestions
#or furune development of hesith technologies.

T

SECURE STAKEROLL RS
EMGAGEMENT

WPS B WS & WP

SHARE RESULTS AND IMPACT
BUILD CONVINCING CASES

What will happen after this meeting?

1 GoNano researchers will ansiyse the cutcomes of this stakehoider
meeting about requirements for designing future nanctechnologies
for applications in heskthcare.

2 InSpring 2015 citizens scross Ewrope will recerve an imvitation to evaiu-
ate the jon ideas from the

3. In another round of stakehoider researchers, engineers,
industry, Civil society and policy representatives will re-work the design
suggestions.

4. GoNano researchers will present the results to EU policy-mekers and
make the results availsbie onine, together with teaching material thet
show how people Coulc work with Gt el il ive pl
uct designs.

Figure 1 — Introduction to GoNano, organization and expectations (see Annex 1)

The co-creation process in the health area is led
by the University of Twente [UT). Based on i~
terviews with various stakehoidess from ail over

s
rotechnology were defined: health monitoring,
ciagnostic devices and regenerative mecicine. In
October 2018, 30 ditizens from the Netheriands
ment of nanotechnology in these appication ar-

This stakehoicer workshop buikds on the cut-
comes of the citizen consultation and explores
how structured interactions betwsen stakehoid-
ers can Jend to specific design suggestions. This is

the first nop
will be organised in October 2015,
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Figure 2 — Visualization of the GoNano co-creation process (see Annex 1)
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Stakeholders were invited based on their background in nanotechnology (e.g., researchers), the
thematic areas of the pilot countries — Food, Energy, and Health (e.g., policy makers, industry), the
application area (e.g., CSO, businesses), or all three subjects. Therefore, the level of knowledge on
nanotechnology, its application areas, and regulatory issues varied among the stakeholders.
Information about these topics was included in the background material, to make sure every
participant would have a basic level of knowledge before participating in the workshop.

In the section about nanotechnology, the working principles and potential of the technology were
explained (see Figure 3). The focus was mainly on a wide array of possibilities with nanotechnology in
the thematic area. These possibilities were derived from the literature (Gehrke et al. 2015; Singh et al.
2017; Siegrist et al. 2007), from expert interviews (Pimponi et al. 2018), and from the report ‘Re-finding
industry’ of the high-level strategy group on industrial technologies (European Commission, DG
Research & Innovation 2018).

Furthermore, a specific description of three application areas was included (see Figure 3). These
applications are the most promising in the thematic area (food, energy and health), and were already
selected for the citizen workshop based on interviews with stakeholders (Pimponi et al. 2018). The
description of the application areas was based on the text used for the information material of the
citizen workshop (Bitsch et al. 2018), and included specific examples relevant to the stakeholders. In
the Netherlands, for example, the application areas of monitoring devices for health, regenerative
medicines, and diagnostic devices were explained and linked to the context of diabetes. To make the
section more attractive, one of the visualizations that were made for the scenarios for the citizen
workshop (Bitsch et al. 2018) and other visualization of the applications, were included in this section.
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Nanotechnologies and energy

Application areas

Basad on the outcomes of interviews with stakeholders across all over
Eurcpe conducted as part of the GoMano project, three important appli-
cation areas of nanotechnology in energy were selected and discussed
with citizens in the citizen consultation: green energy production, port-
able energy devices, and enargy in the home.

Green energy production

In the field of photovoltaics, nanctechnology could help produce solar
energy harvesting systems with higher energy conversion efficiency, for
instance by tailering the properties of the active photovoltaic layer to bet-
ter match the solar spectrum. In the development of novel active layers,
nanotechnology can allow a secondary lower/higher bandgap or partially
recuperate higher-than-bandgap energies of photons before they ther-
malize to the bottom of the energy band.

& second field which shows much promise is wind energy, where weight
reduction is one of the most important goals. The development of cost
effective, new lightweight materials on the basis of nanocom posites, with
excellent stiffness/weight ratio, will enable larger sived blades, thus al-
lowing increasing the power and the energy produced at low/medium
speeds. An example could be new bio-based materials for sandwich pan-
els that can be used as core materials for blades.

Portable energy devices

Manotechnology could also enable energy production from wearable de-
wices, for instance by harvesting human kinetic energy through nanofibers
integrated in clothing. Nanotechnology could also enhance the efficiency,
lifetime and storage capacities of batteries to the extent that they can be
seamlessly inbegrated in clothing.

Energy in the home

Many applications of nanotechnology in the home are im-
m aginable, in addition te the use of solar panels. ‘Smart
windows' with a nano-coating would keep your house
cool in the summer and warm in the winter — and
generate electricity at the same time. This energy
could ke stored in the building, in wireless charging
coils on the floor or in the fumiture. it could even ba

stored for wireless charging of electronic devices.

Figure 3 — Nanotechnologies and application areas (see Annex 1)
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In both the Cezch Republic and the Netherlands, a section
about the regulatory debate was added to make sure that
other stakeholders had some knoweledge about regulations
regarding nanotechnology as well (see Figure 4). The
description of the regulatory debate on nanotechnology was
based on D5.1, and applied to the specific thematic area
(food in Czech Republic, health in the Netherlands) (Bauer et
al. 2018).

In the Spanish background material this section was not
included, as the pilot partner expected that the stakeholders
would not read the material if it would be too lengthy.

GO

GoNano

Thiese promising developrments in neno-
medicine slso camy & mnge of ethical,

social, legal and reguirbony questions in

their wske Etfical questions indude pri-
WBCY, BRONOMY 2.5 regarding brain implants)
nd the patient's right to decide whather to be
informed about diagnosshie Dut inoursble dis-
enses. Socnl ismms include the affordability
of the hEsithoars system, changing maotions of
hesfth and dissase, or potentisl shifts in respon-
sibility from centralizes hospitals to genersl prac-

European regulstions define the regulsbony mon-
tet for mies. The d=vices
regulstion i the only regulstion desling with
hisith products thak contsins specfic meno pro-
visions. |k provides = definition of i
and contains spproval procedure, safety seoess-
mient and mbefing provisions an nEnomatenak
This regulabion stresses the: nesd for specisl cars
wihen devices contein nanomatenial that can be
relenced in the user's body Specisl care must
be tmken wihen using renoparticles with high or
meedium pobential for intemal exposure. Swuch
dmicas chould be subject to the most stringent
confommity sesessment procedunes .

Other reguistions, induding regulstion on the
authorization and supersision of medicinal prodg-
ucts for human and veterinary use, the dimectie
on goad diniol prachios or the regulsbion on cin-
ical trinls on medicinal products for human uss
nlsa =pply fo heslthoare products sthough none
of thiese regulstions: indude neng-spedfic prov-
sions.

Figure 4 — Regulatory debate (see Annex 1)
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This section of the background material first explained the organization and the aim of the citizen
workshop, followed by an explanation of the outcomes of the citizen workshop. The reporting on
these outcomes was different in all three pilot countries, because the set-up of the stakeholder
workshops, the length, and the types of stakeholders differed per country. The reason for this variation
was because of differences in culture, thematic context, and wishes and needs of stakeholders. The
paragraphs below describe how the three pilot countries translated the results of the citizen workshop
(see Hebakova et al. 2019) into input for the stakeholder workshops.

In the Netherlands, the citizen workshop was recorded, including all table discussions. These
recordings were transcribed, and based on an inductive approach (Corbin and Strauss 2008), main
categories, labelled as social values were distilled. Based on these categories the transcripts were
coded, and frequently mentioned illustrative examples could be linked to the social values (defined as
social needs). Furthermore, specific suggestions/requirements which were mentioned by the citizens
were linked to the social values. In the background material every social value is shortly described, in
combination with specific design suggestions/requirements linked to the social value (see Figure 5).
After the categorization of all outcomes, the researcher defined various inconsistencies and or
discrepancies within the needs and suggestions of citizens. These were grouped and defined as
dilemmas (see Figure 5). During the workshop stakeholders were asked to respond to these dilemmas.

- Ba careful when communicating from a governmental
perspective about these devices (similar with elec-
tronic medical recard).

Participants emphasized in several discussions that

it was important to take into account the costs of the
Participants were afraid that health technologies could polarize society healthcare system. They were ambiguous whether nana-
in terms of rich vs. poor, digital skilled vs. non-digital skilled, and reli- technology would limit the costs, or increase the costs

gious vs. non-religious. They posed their concems, that a considerable
group of paaple wouid not know how to usa monitoring and dizgnostic
devices, and that the digital ap would influence accessibility to heaith
technologies. Furthermore, regarding regenerative medicines, citizen
emphasized that this could lead to a differentiation between refigious

On the one hand, they saw possibilities with prevention
of dissasas instead of focusing on curing of diseases.
also they saw the potential of persanalized medicines.
On the ather hand, they were afraid that processing all
heaith data could lead to an increase of costs, and that

and non-religious people. They made a ison with

people mi oo much focused on their health

J requi saned by th -

- In case of expensive treatments, such as regenerative medicines,
availability should be based on health criteria, not financial criteria
{similar to donor organs);

- Don't let religious principle be leading in the deveiopment of heaith
technologies, but always give freedom of choice;

- Focus on the user experience when designing the reading device of
monitoring and diagnastic devices. Make sura that resuits are easy
10 understand, and not mult-interpretable;

- Educate and train people in how to use manitoring and dizgnostic
devices

Participants posed major concerns regarding the privacy and security
af personal data that would be collected with manitering and diagnas-
tic devices. They were especially afraid that data would be availabie for
health insuranca compznies. Participants were ambiguous about the
role of the government in this regard. On the one hand, they thought
the government should take the lead in the implementation and regu-
latory framevrork of monitoring and diagnostic devices. On the other
hand, they thought thase devices should be implemented by the mar-
ket and they woud feel less inciined to use @ monitoring device when
the government wiould actively encourage these to use.

/ requi saned by .

- Make sure thit in the design of the device it is ciear for users how to
use their data / what happens with their data {in terms of collection,
storage, and sharing);

- Include T-specialists in the development of sensor technologies, and
mazke sure dat is collected and stored in a secure way;

- Anticipate in regulations on all data that might be avaifable with
monitoring and diagnostic devices;

7

(inchuting misinterpretations of data). These moritoring
and diagnostic technologies might lead to an increase of
visits to the GP.

‘Suggestions / requirements mentioned by the partici-

pants:

- Make sure technologies are used in a way that they
unburden the heaith professional, nat give an extra
burden to ther;

- Make sure technologies complement the health pro-
fessional, and nat substitute the professional;

- Make monitoring and diagnostic devices only avail-
able for high-risk groups;

- Usetachnologies to educate and demonstrate paople
haw lifestyle influznces their health.

Based on the input of citizens several dilemmas can be

detected to take into accaunt when further developing

health technologies:

- Autanomy and accessibility to health technologies vs.
auailahility for Righ-risk groups

- Focus on prevention of diseases vs. limited use of
monitoring/diagnostic devices

- shift to prevention of diseases vs. autonomy of citizen
o make use of a technology

- Easy understanding and usable interface vs. possibility
o adjust setting and custom-made technalogy

- @wnership of data vs. inclusion of health professional
in mornitoring data

- Educate andi itizans
(deficit modal] vs. creating autonomy, empower citi-
2ens and including them in the design (A1)

Figure 5 — Outcomes citizen workshop the Netherlands (see Annex )
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In the Czech Republic, a similar approach as in the Netherlands was adopted. Based on the report of
the output of the citizen workshop (Hebakova et al. 2019), social values were distilled. Social needs

were subsequently linked to these social values. These social needs are a specification of the social

values, mentioned by citizens. The social values and social needs were linked to one, two or all three

specific application area(s) to which they could be applied. Specific suggestions made by citizens were

categorized and grouped based on these social values and needs. To create a clear overview, these

categories were published in a table (see Figure 6). The suggestions, social needs and social values

formed the input for the debate about the outcomes of the citizens during the stakeholder workshop.

Safety, All Control and certification system, | Legislation should be centered
sustainability | applications | strict rules for producing and | around the needs of the citizen.
using nanotechnologies

Human All Biological degradability Nanopreducts should guarantee

health, applications that they would be biologically
recyclability degradable.

Safety, All Guaranteed safety of New products have to serve
Reliability, applications | nanotechnologies when it comes | customers and they have to be
Openness, to nanoparticles and their non-threatening to health.

Transparency possible accumulation in the
food chain
Sustainability, All Mind the context in the
circular applications | development of the technologies
economy
Sustainability All, A solution to the global climate The state should support
nanofilters | change nanofilters, also in the Third
World.
Sustainability, | Nanofilters | Clean and affordable water Researchers should invent new
affordability, (both in households and in the methods to clean water and
wellbeing third world as well) guarantee its abundance.
The media should inform
transparently about both pros and
cons.

Safety, Smart food | Food protection against bacteria

Reliability packages | and against the negative effects
of the environment
Reliability Smart food | Prolonged shelf life of the food Researchers and producers: make
packages packages that can preserve food
for a long time.
Sustainability, | Smart food | Substitute for plastics and other | They could contribute to a more
responsibility | packages | non-ecological packaging effective food production system
systems that would be less demanding on

the environment, and also that
they would e.g. enable food to be
transported over longer distance.

Figure 6 — Outcomes citizen workshop Czech Republic (see Annex )
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In Spain, social values and social needs were distilled from the outcomes of the citizen workshop (see
Hebdakova et al. 2019). They were not specifically linked to each other as was done in the Netherlands
and Czech Republic. Furthermore, the four most popular ideal technologies that were created by the
citizens during the workshop were published in the background information material for the
stakeholders (see Figure 7). Stakeholders debated these values, needs and ideal technologies.

On 26 October 2018, citizens from 1 Barcelona gatl i at RMIT University’s European office to discuss the future of nano-
technology in energy. The workshop was divided in three rounds: during the first round, citizens gave their views on the use of
nanotech-nologies in energy applications by discussing future scenarios based on the themes of green energy production, portable
enargy devices, and energy in the home. Subsequently, citizens designed their own ideal energy products and scenarios. In the final
round, citizens wrote specific messages to stakeholders.

Based on the citizens' outputs from each of these sessions, various overarching concepts were deduced and are expressed below as
social values and needs. The original citizens’ outputs and a description of the workshop and methodologies can be found in the full
briefing report, available at www gonano-project.eu/

= Introduce simpler pricing formats for energy use
= More transparency in research and innovation
activities

During the stakeholder workshop, you will be asked to
add your own needs and values to those above, and to
select the onas you think are most important for the de-
velopment of nanotechnologies for energy applications
— in general and in your own professional activities.

Wwhen given the freedom to create their own ideal ener-

gy products, citizens converged on a number of applica-
tion areas where they think advances in nanotechnology
can play a role. These application areas should therafore
be of particular interest to technology developers be-
cause they have already achieved high levels of public

= Respect the environmeant awarenass and acceptance.

= Practice sustainable development 1. Capturing and converting energy (solar and kinetic)
= Promote sustainable development to electrical energy for storage and use

= Promote research into new technologies 2. Different ways of adapting structures around the
= High standards of health and safety home to make use of renewable energy. E.g. building
= Reduced energy use Integrated photovoltaics

= Increased energy efficiency 3. Home climate systems that control the atmosphers
= More autonomy and control over personal energy use around the home and also inform inhabitants of us-
= More energy from renewable sources age in simple terms

= Inclusive/accessible to all (practical language) 4. Smart home appliances and operating systems

= Inclusivefaccessible to all [reasonable cost)
= Better quality of life Technologies or products that are more sustainable and
= More co-creation, more engagement with citizens do not adversely affect health or the environment

= Legislative support of green policies

= public investment in new technologies

= Private investment in new technologies

= Educate the public on nanotechnology

= Educate the public on green energy

= Implement better recycling plans and sustainable product life cycles

= Eradicate or minimise the use of materials that cause or support
conflicts

Figure 7 — Outcomes citizen workshop Spain (see Annex I)

14



GO

GoNano

5 PROGRAM AND METHODOLOGY

Four pillars of co-creation were defined, based on the GoNano co-creation methodology (see Bechtold

et al. 2018) and the literature on co-creation and design thinking (e.g. Yoo et al. 2013): exploration,

ideation, prototyping, and reflection. These four pillars formed the basis of the of the stakeholder

workshop programme (please see the proposed programme in Annex lll).

The programme and an explanation of the methodology were included in the background material

(see Figure 8), to make the process as transparent as possible. Furthermore, the specified programme
illustrated what is at stake, and provided the possibility for stakeholders to come well-prepared to the
workshop, leading to a more specific discussion during the workshop. These considerations are in line

with recommendations for effective public engagement activities as defined by Shelley-Egan et al.
(2018).
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Timetable
Stakeholder workshop Exploration, where participants get to know each
other and their work and explore the wishes,
10:30-11:00  Registration, coffee needs and values and messages expressed by the
11:00-11:15  Welcome citizens as well as their own needs and interests.
1 i
EXPLORATION F cati "“panidpaus imagine and co-
11:15-11:30  Introduction + motives participants ate T s to the wishes, needs and values
11:30-11:45 3 pitches of participants ~ and messag ressed Wﬂ!m“byumag-
- Sensor technologies for diabetes ini 10
- Early diagnostics of diabetes
| - Artificial pancreas
IDEATION
1145-1210  Results and debate citizen consultation
12.10-1230  Impact citizen consuitation on own work

12.30-13.15  Lunch, networking messages expressed yﬂn_gpmsand sqgesls

mmhhﬂﬁhm
PROTOTYPING / REFLECTION present to realise this vision.
13:15-14:15  Concrete design suggestions for product/
technology Reflection, where participants present and re-
14:15-14:45  Presentation storyboards + reflection mmei'myboards,rdlmmﬂnmin

thecmzm’sneedslneshqndﬂlemy—

1445-1500  Closure

Figure 8 — Programme and methodology (see Annex |)
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Thank you for participating in this GoNano stake-
holder workshop on nanotechnology and diabe-
tes. Professional stakeholders (researchers, en-
gineers, industry, civil society organisations and
policy) will work together to co-create new solu-
tions for future nanotechnology innovation, with
a specific focus on diabetes research.

GoNano is an EU-funded project that enables co-
creation between citizens, civil society organiza-
tions, industry, researchers, and policy makers
across Europe to align future nanotechnologies
with societal needs and concerns. GoNano aims
to explore how researchers can work with citizens
and professional stakeholders to create novel
suggestions for future nanotechnology products.

The GoNano project is built on the assumption
that nanotechnologies are more likely to gain
broad acceptance if they take public values and
concerns into account at early stages of innova-
tion. Therefore, a co-creation methodology has
been designed, which will be conducted in three
different thematic areas (Food, Health, and En-
ergy). In this co-creation process, wishes, needs
and product suggestions of both citizen and pro-
fessional stakeholders are taken into account by
means of a face-to-face citizen consultation, a
stakeholder workshop, an online citizen consul-
tation and a second stakeholder workshop (see
Figure 1 for a visual representation). The aim of
the co-creation process is to end up with nine
products and/or research suggestions (three for
every thematic area). This information brochure
serves as input for the first stakeholder workshop
in the area of health.
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Methodology Co-creation workshops /
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GoNano co-creation process

What do we expect from you?

During the workshop, stakeholders with varying backgrounds will discuss
and explore possibilities for new product design in the health area and
ways to include the needs and values expressed by citizens. Every stake-
holder has its own perspective, knowledge and expertise, directly or in-
directly linked to nanotechnology. By linking different perspectives and
expertise, we aim to come up with new insights and specific suggestions
for future development of health technologies.

SECURE STAKEHOLDERS

Government & policy
recommendations

-_—- O
o

=

Policy making and
innovation partnerships
ETP

Co-creation workshops
with stakeholders

| .
/ \
‘ |
' '
Nine product \ K
suggestions A /
Face2face Continuous engagement
| citizen engagement of all stakeholders
1
1
/
/ <
4 %J
Community &
capacity building Trust & mutual
understanding
WP5 & WP6 & WP7
SHARE RESULTS AND IMPACT

BUILD CONVINCING CASES

What will happen after this meeting?

1. GoNano researchers will analyse the outcomes of this stakeholder

meeting about requirements for designing future nanotechnologies
for applications in healthcare.

2. InSpring 2019 citizens across Europe will receive an invitation to evalu-

ate the innovation ideas from the stakeholder workshops.

3. In another round of stakeholder workshops, researchers, engineers,

industry, civil society and policy representatives will re-work the design
suggestions.

4. GoNano researchers will present the results to EU policy-makers and

make the results available online, together with teaching material that
show how people could work with citizens to develop innovative prod-
uct designs.

The co-creation process in the health area is led
by the University of Twente (UT). Based on in-
terviews with various stakeholders from all over
Europe, three application areas of health and na-
notechnology were defined: health monitoring,
diagnostic devices and regenerative medicine. In
October 2018, 50 citizens from the Netherlands
provided suggestions and ideas for the develop-
ment of nanotechnology in these application ar-
eas (please see a summary of the results below).
This stakeholder workshop builds on the out-
comes of the citizen consultation and explores
how structured interactions between stakehold-
ers can lead to specific design suggestions. This is

the first of two workshops: the second workshop
will be organised in October 2019.




Nanotechnology is the study, design, creation,
manipulation and use of materials, devices or sys-
tems at extremely small scales of 1-100 nanom-
eter (nm). By way of comparison, a human hair is
approximately 80,000 - 100,000 nm wide.

By working on such a small scale properties of
existing materials can be manipulated and im-
proved, or new materials with novel properties
can be designed. These properties can be physi-
cal, chemical, electrical, mechanical optical or
magnetic. Nanotechnology offers great promises
for solutions on environmental, health and food
challenges. In the area of health it is applied for
detection of symptoms, monitoring, tissue regen-
eration, drug delivery and imaging. Various nano-
materials and structures are used, such as:

- Nanomaterials to make smart skin patches for
wound healing;

- Nano-encapsulation for targeted delivery of
drugs;

- Nanoparticles used as contrast agents im-
proving MRI signals, or as drug delivery sys-
tems;

- Nanosensors enabling non-invasive measure-
ments of large number of parameters, e.g.
biomarkers from urine or breath;

- Nano-bio and synthetic technologies enabling
regenerative medicines.

Based on these nanosystems and structures,
which all are labelled as ‘nanotechnologies’, vari-
ous potential applications are developed in the
health area.

Application areas

Interviews with various stakeholders conducted across Europe as part of
the GoNano project, highlighted three important application areas for na-
notechnology in health: monitoring devices for health, early-diagnostic
devices and regenerative medicines.

Nanosensors may help to create better insight in an individual’s health
status by measuring health values. Proponents of this technology expect
that through the collection of health data, nanosensor might be promising
for leading to a shift in the healthcare system from curing diseases to pre-
ventive healthcare. In the context of diabetes, nanosensors could increase
the awareness of the consequences of an unhealthy lifestyle. For diabe-
tes patients, nanosensors could make life easier by continuously monitor-
ing their glucose levels. The devices could be designed in such a way that
patients are automatically warned when their glucose levels are off, and
that insulin get injected without the patient even noticing. Researchers or
working on improving sensor technology in a way that it becomes smaller,
and therefore more wearable, and in a way that it become more reliable
and can even measure insulin levels.

This area typically includes analytical systems for both in vitro and in vivo
Devices for early diagnosis typically include the development of integrated
multifunctional devices allowing for fast and cheap medical diagnostics.
Based on nanotechnology, devices are being developed that can meas-
ure biomarkers in blood, urine or breadth in a cheap, fast and sensitive
way. Devices are now being developed to be implemented in hospitals,
but might be available for citizens in the future. In the context of diabetes,
a lab-on-a-chip device could be developed to allow people to diagnose for
diabetes (both type 1 and 2) at home.

These promising developments in nano-
medicine also carry a range of ethical,

social, legal and regulatory questions in

Regenerative medicine focuses on the development of systems able to

replace lost or impaired body functions such as engineering of artificial
skin tissue, cartilage and bones for autologous implantation. Regenerative
medicine also explores biocompatibility of implants through the develop-
ment of efficient strategies based on nano technology to disrupt and pre-
vent biofilm formation associated with a number of infectious diseases
and implant-associated infections as well as through nano-functionaliza-
tion of surfaces and intelligent, non-toxic, biodegradable or bioactive ma-
terials. In the context of diabetes type 1, researchers of RegMedXB are
working on a proof-of-concept to regenerate insulin-producing B-cells in

the islets of Langerhans of the pancreas.

their wake. Ethical questions include pri-
vacy, autonomy (e.g. regarding brain implants)
and the patient’s right to decide whether to be
informed about diagnosable but incurable dis-
eases. Social issues include the affordability
of the healthcare system, changing notions of
health and disease, or potential shifts in respon-
sibility from centralized hospitals to general prac-
titioners and from healthcare professionals to
the individual patient.

European regulations define the regulatory con-
text for nanotechnologies. The medical devices
regulation is the only regulation dealing with
health products that contains specific nano pro-
visions. It provides a definition of nanomaterials
and contains approval procedure, safety assess-
ment and labeling provisions on nanomaterials.
This regulation stresses the need for special care
when devices contain nanomaterial that can be
released in the user’s body. Special care must
be taken when using nanoparticles with high or
medium potential for internal exposure. Such
devices should be subject to the most stringent
conformity assessment procedures..

Other regulations, including regulation on the
authorization and supervision of medicinal prod-
ucts for human and veterinary use, the directive
on good clinical practice or the regulation on clin-
ical trials on medicinal products for human use
also apply to healthcare products although none
of these regulations include nano-specific provi-
sions.



On 24 November 2018, 50 citizens from all over the Netherlands gathered at the Designlab at the University of Twente to discuss the
future of nanotechnology in healthcare. The session was divided in three rounds: 1) citizens gave their views on the use of nanotech-
nologies in healthcare by discussing different scenarios that included health monitoring, diagnostic devices and regenerative medicine,

2)citizens designed their ideal health technology, and 3) citizens came up with specific messages to stakeholders.

Based on the output of the citizens, various overarching concepts could be detected, including: safety, well-being, autonomy, acces-

sibility, privacy and security of data, and costs. These concepts will be shortly described by giving a summary of the comments citizens
made and linking design suggestions to them which were mentioned by the citizens during the workshop.

Participants questioned whether some invasive tech-
nologies (e.g., implanted nano-chips) might be harmful
or not. However, they emphasized that it was not a deal-
breaker, in when these technologies could improvement
treatment of diseases. This was also the case with re-
generative medicines: participants had doubts about
its safety as they were not familiar with the effects and
working principles of the technology, but in general they
could see the benefits of it.

Suggestion/requirements mentioned by the partici-

pants:

- Inform and educate people about working principles
of nanotechnology and its potential risks;

- If possible, try come up with a non-invasive alterna-
tive.

Participants were positive about the potential for pre-
ventive healthcare with monitoring technologies. How-
ever, they emphasized that they did not find it an attrac-
tive idea to be constantly aware of health indicators in
case of monitoring devices and or diagnostic devices.
Also, they had concerns regarding the interpretation of
data when these devices were used by citizens without
a health professional, and how citizens could deal with

a margin of error. Furthermore, participants emphasized
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that being aware of having a risk of getting a particular disease or being
diagnosed with a disease in an early stage could negatively influence
mental well-being, especially, when there is no treatment available.

Suggestions/requirements mentioned by the participants:

- Try to make a shift to prevention of diseases instead of focusing on
curing of diseases in the healthcare system;

- Only give a signal when an anomaly is detected (monitoring devic-
es);

- Connect the sensor technology to a device that is being monitored
by a health professional or make sure that people use a (diagnostic
or monitoring) device under supervision of a health professional;

- Only make early diagnostic tests and monitoring devices available
for high-risk groups;

- Don’t try to monitor and detect as many diseases as possible, but
always keep human’s well-being in mind.

- Limit the accessibility of home-test devices;

- Educate and inform people about how to use the devices, and how
to interpret the data.

Participants strongly felt that they should be able to decide themselves
which diseases are being monitored or diagnosed for. They also were
very clear that they wish to have autonomy over their health data in
terms of collection, storage and sharing. Furthermore, participants
emphasized that there should always be freedom of choice in whether
to use a technology or not.

Suggestions/requirements mentioned by the participants:

- When designing a monitoring device, make sure that people can ad-
just the settings in the indicators that are being measured and the
type of data that is being shown (e.g., set the margin of error, define
signalling references, etc.);

- Make sure that regarding diagnostic devices that citizens can decide
what types of diseases is being tested for;

- Make sure that it in the design of the device it is clear for users how
to use their data / what happens with the data (in terms of collec-
tion, storage, and sharing);

- Learn from the lessons of the electronic medical record, and give citi-
zens the choice whether they want to share their data with a health
professional or not, but let hem always be the owner of the data;

- Never make a health technology obligatory to use.

Participants were afraid that health technologies could polarize society

in terms of rich vs. poor, digital skilled vs. non-digital skilled, and reli-
gious vs. non-religious. They posed their concerns, that a considerable
group of people would not know how to use monitoring and diagnostic
devices, and that the digital gap would influence accessibility to health
technologies. Furthermore, regarding regenerative medicines, citizen
emphasized that this could lead to a differentiation between religious
and non-religious people. They made a comparison with vaccinations.

Suggestions / requirements mentioned by the participants:

- In case of expensive treatments, such as regenerative medicines,
availability should be based on health criteria, not financial criteria
(similar to donor organs);

- Don’t let religious principle be leading in the development of health
technologies, but always give freedom of choice;

- Focus on the user experience when designing the reading device of
monitoring and diagnostic devices. Make sure that results are easy
to understand, and not multi-interpretable;

- Educate and train people in how to use monitoring and diagnostic
devices.

Participants posed major concerns regarding the privacy and security
of personal data that would be collected with monitoring and diagnos-
tic devices. They were especially afraid that data would be available for
health insurance companies. Participants were ambiguous about the
role of the government in this regard. On the one hand, they thought
the government should take the lead in the implementation and regu-
latory framework of monitoring and diagnostic devices. On the other
hand, they thought these devices should be implemented by the mar-
ket and they would feel less inclined to use a monitoring device when
the government would actively encourage these to use.

Suggestions / requirements mentioned by the participants:

- Make sure that in the design of the device it is clear for users how to
use their data / what happens with their data (in terms of collection,
storage, and sharing);

- Include IT-specialists in the development of sensor technologies, and
make sure data is collected and stored in a secure way;

- Anticipate in regulations on all data that might be available with
monitoring and diagnostic devices;

- Be careful when communicating from a governmental
perspective about these devices (similar with elec-
tronic medical record).

Participants emphasized in several discussions that
it was important to take into account the costs of the
healthcare system. They were ambiguous whether nano-
technology would limit the costs, or increase the costs.
On the one hand, they saw possibilities with prevention
of diseases instead of focusing on curing of diseases.
Also they saw the potential of personalized medicines.
On the other hand, they were afraid that processing all
health data could lead to an increase of costs, and that
people might become too much focused on their health
(including misinterpretations of data). These monitoring
and diagnostic technologies might lead to an increase of
visits to the GP.

Suggestions / requirements mentioned by the partici-

pants:

- Make sure technologies are used in a way that they
unburden the health professional, not give an extra
burden to them;

- Make sure technologies complement the health pro-
fessional, and not substitute the professional;

- Make monitoring and diagnostic devices only avail-
able for high-risk groups;

- Use technologies to educate and demonstrate people
how lifestyle influences their health.

Based on the input of citizens several dilemmas can be

detected to take into account when further developing

health technologies:

- Autonomy and accessibility to health technologies vs.
availability for high-risk groups

- Focus on prevention of diseases vs. limited use of
monitoring/diagnostic devices

- Shift to prevention of diseases vs. autonomy of citizen
to make use of a technology

- Easy understanding and usable interface vs. possibility
to adjust setting and custom-made technology

- Ownership of data vs. inclusion of health professional
in monitoring data

- Educate and inform citizens about health technologies
(deficit model) vs. creating autonomy, empower citi-
zens and including them in the design (RRI)
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Registration, coffee
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Introduction + motives participants
3 pitches of participants

- Sensor technologies for diabetes
- Early diagnostics of diabetes

- Artificial pancreas

Results and debate citizen consultation
Impact citizen consultation on own work

Lunch, networking

Concrete design suggestions for product/

technology

Presentation storyboards + reflection

Closure
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The programme is based on the four pillars of
co-creation:

Exploration, where participants get to know each
other and their work and explore the wishes,
needs and values and messages expressed by the
citizens as well as their own needs and interests.

Ideation, where participants imagine and co-
create responses to the wishes, needs and values
and messages expressed by the citizens by imag-
ining revisions/adaptations of ongoing research
and innovation trajectories, building on the var-
ied expertise around the table.

Prototyping, where participants generate a story-
board that visualizes how the resulting research
lines and product suggestions are modified in
relation to the wishes, needs and values and
messages expressed by the citizens and suggests
concrete actions to be taken by the stakeholders
present to realise this vision.

Reflection, where participants present and re-
frame their storyboards, reflect on the ways in
which the citizen’s needs have shaped the story-
boards, identify actions to be taken in prepara-
tion for the next workshop and reflect back on
the overall workshop objectives.
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This workshop on future food and nanotechnol-
ogies is part of a series of events and activities
organised under the EU project GoNano, which
aims to achieve better alignment between the
multiple stakeholders involved in nanotechnol-
ogy research and innovation.

In this workshop, researchers, engineers, indus-
try, civil society organisations and policy makers
will work together to co-create new design re-
quirements for future applications of nanotech-
nology in the food area.

GoNano is an EU-funded project that enables
a process of co-creation between citizens, civil
society organizations, industry, researchers, and
policy makers across Europe to align future nano-
technologies with societal needs and concerns.
GoNano aims to demonstrate how researchers
can work with publics and professional stake-
holders to create novel suggestions for future na-
notechnology products.

The GoNano project is built on the assumption
that nanotechnologies are more likely to gain
broad acceptance if they take public values and
concerns into account at early stages of innova-
tion. To test this assumption, a co-creation meth-
odology will be explored in three different appli-
cation areas of nanotechnology (Food, Health,
and Energy). In this co-creation process, wishes,
needs and product suggestions of both citizen
and professional stakeholders are taken into ac-
count by means of a face-to-face citizen consul-
tation, a stakeholder workshop, an online citizen
consultation, and a second stakeholder workshop
(see Figure 1 for a visual representation). The aim
of the co-creation process is to end up with nine
product and/or research suggestions (three for
every thematic area).
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GoNano co-creation process
What do we expect from you? What will happen after this meeting?
A varied group of stakeholders will explore possibilities for new product 1. GoNano researchers will analyse the outcomes of this stakeholder

designs in the three different areas, building on the social needs and val- meeting about requirements for designing future nanotechnologies

ues identified in earlier stages of the project. Every stakeholder has its for food applications.

own perspective and knowledge and expertise, either directly or indirect- 2. In Spring 2019, citizens across Europe will receive an invitation to eval-
ly linked to nanotechnology. By linking different perspectives and exper- uate the innovation ideas from the expert workshops.

tise, we aim to develop new insights and specific suggestions for future 3. In another round of expert workshops, researchers, engineers, indus-
development of food technologies. TC CAS will be the facilitator of the try, civil society and policy representatives, will re-work the design sug-
workshop, and all stakeholders are active participants in the co-creation gestions.

process. 4. GoNano researchers will present the results to EU policy makers, and

make the results available online, together with teaching material that
show how people could work with citizens to develop innovative prod-
uct designs.

The co-creation process in the food area is led
by the Technology Centre of the Czech Academy
of Sciences (TC CAS). Based on interviews with
various stakeholders from all over Europe, three
thematic areas of nanotechnology and food were
defined: food packaging, novel foods, and na-
nofilters. In October 2018, 48 citizens from the
Czech Republic were asked to provide suggestions
and ideas for the development of nanotechnol-
ogy in these application areas. This information
material contains a summary of the results. The
stakeholder workshop builds on the outcomes of
the citizen consultation and explores how struc-
tured interactions between stakeholders can lead

to specific design suggestions. This is the first of
two workshops: the second workshop will be or-
ganised in October 2019. It will follow up on the
design suggestions and subsequent online con-
sultations with citizens.




Nanotechnology is the application of technology
at the nanoscale, which ranges from 1 to 100 na-
nometres. By way of comparison, a human hair
is approximately 80,000-100,000 nanometres
wide. The study, use and manipulation of materi-
als at this scale enables the design of new and
existing materials with novel physical, chemical,
electrical, mechanical optical or magnetic prop-
erties. Nanotechnology is an enabling technol-
ogy: its tools and methods can be applied across
a range of scientific and engineering disciplines
such as chemistry, biology, physics, medicine and
materials science.

Nanotechnology offers potential solutions for en-
vironmental, health and food challenges. In the
area of food it is applied in processing, preser-
vation, packaging, handling and storage of food.
Various nanomaterials and structures are uti-
lized for these applications, including: Based on
these nano-systems and structures, which are all
labelled as ‘nanotechnologies’, various applica-
tions are being developed. Direct use of nano-
technology in food refers to the incorporation of
substances in food, and must also be declared
as such. Examples are colour improvement, fra-
grances, anti-oxidants, preservatives, and bio-
logically active components (such as vitamins
and omega-3). Another category of direct use of
nanotechnology in food is synthetic food such as
the production of artificial meat through growing
tissue or by the use of stem cells. Indirect use of
nanotechnology comprises the use of nanostruc-
tured materials in packaging technology and sen-
sors.

Application areas

Based on the outcomes of interviews with stakeholders across Europe
conducted as part of the GoNano project, three important application
areas of nanotechnology in food were selected and discussed with citi-
zens in the citizen consultation: food packaging, novel foods, and nano-
filtration.

Much is expected of nanotechnologies in the context of sustainable pack-
aging systems. Nanomaterials could contribute to reducing the amount of
material needed and prolonging the shelf life of food products. The use
of micro, nano, and smart bio-materials is expected to provide packaging
systems with superior performance and reduced environmental impact.
Possible applications include biodegradable packaging, transparent poly-
mers and packaging with improved gas-barrier properties.

Smart packaging solutions, i.e. packaging that provides information about
the quality of the contained food, could be realized using nano-sensors.
Similarly, nanocoatings could improve mechanical, thermal, electrical,
barrier and chemical properties. It could serve to make food packaging
self-healing, self-cleaning, high-gloss, anti-scratching, super hydrophobic,
corrosion-resistant, anti-fouling, stain-resistant, anti-odour, anti-microbi-
al, conducting or water-repellent.

Reducing the degradation of food by smart packaging may reduce the
environmental impact of packaged foods, but concerns have been raised
about potential migration of nanoparticles from the packaging material to
the food, resulting in possible contamination.
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Nanoscale approaches might also yield new insights into the structure of
ingredients, for example to improve food processing systems used to frac-
tionate raw materials into functional ingredient classes. The possibility to
have minimally processed, highly functional ingredients could reduce the
use of additives and processing aids. Nano-encapsulation through nano-
micelles allow ingredients with specific nutritional properties to be incor-
porated in specific matrix phases, and could be building blocks for new
‘functional foods’: novel ingredients/novel foods with specific functionali-
ties, such as increasing the content of healthy substances (e.g. vitamins,
carotene), changing specific properties (e.g. reducing allergy risks), enable
targeted delivery/release of nutrients.

Worldwide population growth and climate change require innovative wa-
ter treatment technologies in order to ensure the supply of clean water.
Nanotechnology offers the potential of long-term solutions to increase
energy efficiency and lower costs, through the adaptation of advanced
filtration materials that enable greater water quality and reuse. Nanoad-
sorbents and nanotechnology-enabled membranes offer great potential
to be used on a large scale, based on their stages in research and develop-
ment, commercial availability, costs of nanomaterials involved and com-
patibility with existing infrastructure.

Even though nanotechnology offers great potential for water treatment,
there are potential drawbacks, too. Major practical challenges are the cost
of nanostructured materials along with the difficulty of scaling up nano-
based treatment processes for commercial use. In addition, health and
safety issues around the use of nanomaterials have to be addressed in the
domestic water industry, particularly with respect to the direct application
of nanoparticles into the receiving natural bodies of water. Nanofunctional-
ized materials may carry unforeseen risks as nanoparticles might leach into
the environment where they can accumulate over long periods of time.

The agro-food industry is highly regulated with par-
ticular focus on food safety and quality. Several EU
regulations related to food safety include provisions
addressing nanomaterials.

Novel Food regulation: The Novel Food Regulation
lays down rules for the placing of novel foods on the
market within the Union. Use of engineered nanoma-
terials is considered as producing a novel food and
therefore subject to the novel food regulation.

Food additives regulation: This regulation mandates
the European Food Safety Agency (EFSA) to carry out a
new evaluation of additives previously authorised but
whose particle size has been modified by the use of
nanotechnologies. EFSA adopted new guidelines for
the evaluation of food additives in 2012 that provide
specific information for the characterisation of nano-
materials.

Plastic food contact materials regulation: This regu-
lation provides for a case-by-case assessment of sub-
stances in the nanoform (which are not specifically
defined). The regulation further provides that sub-
stances in the nanoform shall only be used if explicitly
authorised and mentioned in the specifications in An-
nex 1 of the regulation.

Active and intelligent food contact materials regula-
tion: This regulation includes an approval procedure
and safety assessment provisions and also provides
for a case by case assessment of substances in the na-
noform.

Provision of food information to consumers’ regula-
tion: This regulation provides for a specific definition
of nanomaterials and a labelling requirement for all
ingredients, including food additives, present in food
products in their nanoform. Labelling consist of adding
the word “nano” next to the name of the ingredient in
the ingredients’ list.



Outcomes of the citizen workshop

On 20 October 2018, 48 citizens from across the Czech Republic from various backgrounds (age, education, professions)

gathered to discuss the future of nanotechnologies in three food application areas:

1) Smart food
2) Nanofilters

packages

3) Novel foods

Participants discussed possible future scenarios to formulate their wishes and concerns related to the future applications,

and to formulate messages to the key stakeholders which will eventually produce and work on these applications in

nanotechnologies.

Customization | Smart food | Personalized advertisement on Producers can use smart food
packages | the packages packages as a opportunity.
Sustainability, | Novel foods | Substitute for chemical Researchers should invent new
human health treatment of the foods methods to treat crops.
(herbicides etc.)
Sustainability, | Novel foods | Effective food, substitute for Researchers should adjust food

reliability

food supplements

for specific clients (athletes,
people with allergies etc.).

Safety, All Control and certification system, | Legislation should be centered
sustainability | applications | strict rules for producing and | around the needs of the citizen.
using nanotechnologies

Human All Biological degradability Nanoproducts should guarantee

health, applications that they would be biologically

recyclability degradable.

Safety, All Guaranteed safety of New products have to serve
Reliability, applications | nanotechnologies when it comes | customers and they have to be
Openness, to nanoparticles and their non-threatening to health.

Transparency possible accumulation in the
food chain
Sustainability, All Mind the context in the
circular applications | development of the technologies
economy
Sustainability All, A solution to the global climate The state should support
nanofilters | change nanofilters, also in the Third
World.
Sustainability, | Nanofilters | Clean and affordable water Researchers should invent new
affordability, (both in households and in the methods to clean water and
wellbeing third world as well) guarantee its abundance.
The media should inform
transparently about both pros and
cons.

Safety, Smart food | Food protection against bacteria

Reliability packages | and against the negative effects
of the environment
Reliability Smart food | Prolonged shelf life of the food Researchers and producers: make
packages packages that can preserve food
for a long time.
Sustainability, | Smart food | Substitute for plastics and other | They could contribute to a more
responsibility packages | non-ecological packaging effective food production system

systems

that would be less demanding on
the environment, and also that

they would e.g. enable food to be
transported over longer distance.
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Timetable

9:30 Registration

10:00 Introduction

10:20 State-of-the-art in nano projects on Food

11:00 Nanotechnology and Food: outcomes of citizen consultation

12:30 Lunch

13:30 Working on thematic areas
15:30 Break

15:50 Reflection

Farewell
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Government & policy

recommendations ’
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The GoNano Innovation and Co-Creation Work- = The co-creation process in the energy area is led
shop is part of a series of events and activities %J’ by RMIT Europe in Spain. Based on interviews
organised under the EU project GoNano, which cowledge  Policy making and with various stakeholders from all over Europe,
aims to achieve better alignhment between the base innovation partnerships three application areas of energy and nanotech-

multiple stakeholders involved in nanotechnol- nology were defined: green energy production,

K—\ energy portable energy devices, and energy in

. the home. In October 2018, 21 citizens from Spain
' ' were asked to provide suggestions and ideas for

ogy research and innovation.

The workshops are a forum for bringing together
Nine product

suggestions . K the development of nanotechnology in these ap-

"‘---"', ] plication areas (please see a summary of the re-

sults below). This stakeholder workshop builds

the brightest minds from multiple sectors so they
can create and cultivate new solutions for the ~”
biggest problems in society today.

Co-creation workshops /
with stakeholders [

@ |
1 1 citizen engagement
(@

Methodology

Face2face Continuous engagement

of all stakeholders on the outcomes of the citizen consultation, and
explores how structured interactions between

J stakeholders can lead to specific design sugges-

- tions. This is the first of two workshops: the sec-
GoNano is an EU-funded project that enables co- community & = ~v) ~') ond workshop will be organised in October 2019.
creation between citizens, civil society organiza- - capacity building Trust & mutual

. . understanding
Online consultation

citizen engagement

tions,

Co-creation workshops
with stakeholders

industry, researchers, and policy makers across
Europe to align future nanotechnologies with so-

cietal needs and concerns. GoNano aims to ex-

plore how researchers can work with citizens and we1 we2 WP3 & WP4 WP5 & WP6 & WP7

professional stakeholders to create novel sugges-

tions for future nanotechnolo roducts. The RAISE AWARENESS SECURE STAKEHOLDERS SHARE RESULTS AND IMPACT
ey P : ENGAGEMENT BUILD CONVINCING CASES

GoNano project is built on the assumption that

nanotechnologies are more likely to gain broad GoNano co-creation process

acceptance if they take public values and con-

cerns into account at early stages of innovation.

Therefore, a co-creation methodology has been

designed, which will be conducted in three differ- What do we expect from you? What will happen after this meeting?

ent thematic areas (Food, Health, and Energy). In

this co-creation process, wishes, needs and prod- During the workshop, stakeholders with varying backgrounds will discuss 1. GoNano researchers will analyse the outcomes of this stakeholder
uct suggestions of both citizen and professional and explore possibilities for new product design in the health area and meeting about requirements for designing future nanotechnologies
stakeholders are taken into account by means of ways to include the needs and values expressed by citizens. Every stake- for energy applications.

a face-to-face citizen consultation, a stakeholder holder has its own perspective, knowledge and expertise, directly or in- 2. In Spring 2019, citizens across Europe will receive an invitation to eval-
workshop, an online citizen consultation and a directly linked to nanotechnology. By linking different perspectives and uate the innovation ideas from the expert workshops.

second stakeholder workshop (see Figure 1 for a expertise, we aim to come up with new insights and specific suggestions 3. Inanother round of stakeholder workshops, researchers, engineers, in-
visual representation). The aim of the co-creation for future development of health technologies. dustry, civil society and policy representatives, will re-work the design
process is to end up with nine products and/or suggestions.

research suggestions (three for every thematic 4. GoNano researchers will present the results to EU policy-makers, and
area). This information brochure serves as input make the results available online, together with teaching material that
for the first stakeholder workshop in the area of show how people could work with citizens to develop innovative prod-
energy. uct designs.




Nanotechnology is the study, design, creation,
manipulation and use of materials, devices or
systems at extremely small scales of 1-100 nano-
metre (nm). By way of comparison, a human hair
is approximately 80,000 - 100,000 nm wide.

At this scale, new and existing materials can be
improved by altering their physical, chemical,
electrical, mechanical, optical or magnetic prop-
erties. As an enabling technology, nanotechnol-
ogy can potentially be applied in a wide range of
areas, ranging from manufacturing to environ-
mental remediation and from medicine to food
production. In the area of energy, nanotechnolo-
gies are expected to provide solutions for energy
production, heating and cooling, storage and
transport. Key issues driving innovation in energy
storage include the need for very quick charge,
higher energy and power density as well as a
longer life cycle and the possibility to recycle ma-
terials of storage systems. Nanomaterials such as
carbon nanotubes, graphene, carbon nanofibers
and carbon nanohorns could potentially lead to
optimised batteries and supercapacitors (i.e. ad-
vanced capacitors that have higher energy storage
capacity than conventional ones) by their high in-
trinsic conductivity and high energy intensity.

Application areas

Based on the outcomes of interviews with stakeholders across all over
Europe conducted as part of the GoNano project, three important appli-
cation areas of nanotechnology in energy were selected and discussed
with citizens in the citizen consultation: green energy production, port-
able energy devices, and energy in the home.

In the field of photovoltaics, nanotechnology could help produce solar
energy harvesting systems with higher energy conversion efficiency, for
instance by tailoring the properties of the active photovoltaic layer to bet-
ter match the solar spectrum. In the development of novel active layers,
nanotechnology can allow a secondary lower/higher bandgap or partially
recuperate higher-than-bandgap energies of photons before they ther-
malize to the bottom of the energy band.

A second field which shows much promise is wind energy, where weight
reduction is one of the most important goals. The development of cost
effective, new lightweight materials on the basis of nanocomposites, with
excellent stiffness/weight ratio, will enable larger sized blades, thus al-
lowing increasing the power and the energy produced at low/medium
speeds. An example could be new bio-based materials for sandwich pan-
els that can be used as core materials for blades.

Nanotechnology could also enable energy production from wearable de-
vices, for instance by harvesting human kinetic energy through nanofibers
integrated in clothing. Nanotechnology could also enhance the efficiency,
lifetime and storage capacities of batteries to the extent that they can be
seamlessly integrated in clothing.

p) Many applications of nanotechnology in the home are im-
; 4\ aginable, in addition to the use of solar panels. ‘Smart
\Pj"‘r\/

windows’ with a nano-coating would keep your house
cool in the summer and warm in the winter — and
generate electricity at the same time. This energy
could be stored in the building, in wireless charging
coils on the floor or in the furniture. It could even be
stored for wireless charging of electronic devices.

On 26 October 2018, citizens from around Barcelona gathered at RMIT University’s European office to discuss the future of nano-
technology in energy. The workshop was divided in three rounds: during the first round, citizens gave their views on the use of

nanotech-nologies in energy applications by discussing future scenarios based on the themes of green energy production, portable

energy devices, and energy in the home. Subsequently, citizens designed their own ideal energy products and scenarios. In the final

round, citizens wrote specific messages to stakeholders.

Based on the citizens’ outputs from each of these sessions, various overarching concepts were deduced and are expressed below as

social values and needs. The original citizens’ outputs and a description of the workshop and methodologies can be found in the full

briefing report, available at www.gonano-project.eu/

* Respect the environment

¢ Practice sustainable development

* Promote sustainable development

¢ Promote research into new technologies

¢ High standards of health and safety

* Reduced energy use

¢ Increased energy efficiency

e More autonomy and control over personal energy use
* More energy from renewable sources

¢ Inclusive/accessible to all (practical language)

* Inclusive/accessible to all (reasonable cost)

* Better quality of life

¢ More co-creation, more engagement with citizens

* Legislative support of green policies
¢ Public investment in new technologies
¢ Private investment in new technologies
* Educate the public on nanotechnology
¢ Educate the public on green energy

¢ Implement better recycling plans and sustainable product life cycles
¢ Eradicate or minimise the use of materials that cause or support

conflicts

e Introduce simpler pricing formats for energy use
¢ More transparency in research and innovation
activities

During the stakeholder workshop, you will be asked to
add your own needs and values to those above, and to
select the ones you think are most important for the de-
velopment of nanotechnologies for energy applications
—in general and in your own professional activities.

When given the freedom to create their own ideal ener-

gy products, citizens converged on a number of applica-

tion areas where they think advances in nanotechnology

can play a role. These application areas should therefore

be of particular interest to technology developers be-

cause they have already achieved high levels of public

awareness and acceptance.

1. Capturing and converting energy (solar and kinetic)
to electrical energy for storage and use

2. Different ways of adapting structures around the
home to make use of renewable energy. E.g. building
Integrated photovoltaics

3. Home climate systems that control the atmosphere
around the home and also inform inhabitants of us-
age in simple terms

4. Smart home appliances and operating systems

Technologies or products that are more sustainable and

do not adversely affect health or the environment

ELINTERNFET DE
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Programme
09:30-10:00 Welcome breakfast

Introductions  This part serves to welcome the participants, help them to get
settled and familiarised with the event and with each other.

Exploration This session consists of a discussion round where the participants
will explore and evaluate the needs and values of the different
stakeholder groups involved in nanotechnology/energy.

Break
Ideation In this session, participants formulate ideas and suggestions for
activities, research lines and product suggestions related to the
application of nanotechnology in the energy sector.
Lunch break
Prototyping In this session, participants generate their visions of how their
ideas will be used, researched, developed, and/or manufac-

tured.

Reflection In this session, participants present their visions then reflect on
the questions and feedback they receive.

16:30-17:30 Closing remarks and networking drinks
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GoNano

potraviny

28. tnora 2018 e
9:30-17:00

Technologické centrum AV CR

Lenka Hebakova: hebakova@tc.cz

Marek Pour: pour@tc.cz

Iva Vancurova: vancurova@tc.cz — I3

TECHNOLOGICKE
CENTRUM AV CR




Workshop je zaméren na moznosti budouciho
vyuZiti nanotechnologii v potravinach. Béhem
workshopu se setkate s dalSimi experty
(vyzkumniky, podnikateli, zastupci ob¢anské
spolec¢nosti, médif ¢i statni spravy) a pokusite
se spolecné formulovat navrhy budouci podoby
nanoproduktt v oblasti vyroby, Gprav

a skladovani potravin.

GoNano je vyzkumny projekt financovany
Evropskou unii v ramci programu H2020,
jehoz cilem je, aby aplikace nanotechnologii
v budoucnu co mozna nejlépe reflektovaly
spolecenské potreby a obavy. Projekt
GoNano proto rozviji spolupraci vyzkumnikd
a dalsich expert0 s Sirsi verejnosti za Ucelem
tvorby navrh moznosti budouciho vyuZziti
nanotechnologii v potravinach.

Projekt GoNano stavi na predpokladu, ze
nanotechnologie budou Sirokou verejnosti

tim |épe pfijimané, ¢im vice budou reflektovat
hodnoty a obavy verejnosti, a to zejména

v ranych fazich vyvoje. Pravée proto vznikla
metoda ,,spolutvorby” (co-creation), ktera je

v ramci projektu vyuZita ve trech tematickych
oblastech, kde zacinaji byt nanotechnologie

v soucasnosti aplikovany (potraviny, zdravi

a energetika). V procesu ,,spolutvorby” jsou
reflektovana prani, potfeby a navrhy vyrobkd

ze strany obcan( a expertl prostrednictvim série
osobnich setkani, ob¢anskych konzultaci, online
konzultaci a expertnich workshopu. Tento proces
povede k navrhu Sesti az deviti vyzkumnych
sméra Ci produktd (dva az tfi pro kazdou
tematickou oblast).

Tvorba
znalostni
zakladny

Politicka

doporuceni |’
- - J

Podpora tvarcl
politik a Evropskych
technologickych
platforem

| \
% , \
‘ |
' '
Navrhy deviti \ )
nano-vyrobkd R o
zdravi ’\‘"", '
e arsi 1 \
Vyvo} TV;':' | @ |  Obcanské Systematické zapojovani
metodiky workshopy . | konzultace Kli¢ovych aktért
1 I ’ 1
\ 'UI @ :
. i /
\ potraviny energetika , )
- - J )
Tvorba siti a Dlvéra a vzajemné
posilovani kapacit porozuméni
On-line
konzultace
Tvaréi
workshopy
Wp1 wp2 WP3a4 WP5,6a7

KLIEOVYCH AKTERU

Schéma procesu spolutvorby projektu GoNano

Co od vas ocekavame?

Prostfednictvim diskusi mezi rdznymi experty budou v priibéhu

setkani formulovany navrhy produktl ve trech konkrétnich oblastech
aplikaci nanotechnologii v potravinach, a to mj. i na zakladé obcany
formulovanych spolecenskych potreb a hodnot, vzeslych z drivéjsich fazi
projektu. Kazdy expert ma své specifické znalosti a vlastni pohled

na danou problematiku. Pravé skloubenim rdznych odbornych perspektiv
si projekt GoNano klade za cil vytvofit navrhy smér( budouciho vyvoje
nanotechnologii v potravinich. Technologické centrum AV CR bude
nestrannym prostfednikem tohoto procesu.

TVORBA DOBRYCH PRAXI PROJEKTU

Co bude nasledovat po workshopu?

1. Vyzkumnici projektu GoNano zanalyzuji vystupy ze setkani expertd
spolu s konkrétnimi pozadavky a napady tykajicimi se budoucich
aplikaci nanotechnologii v potravinarstvi.

2. Najare 2019 se na evropské urovni bude konat online konzultace,
v ramci niZ budou obc¢ané vystupy z expertnich workshopl hodnotit.

3. V dalsim kole expertnich workshopu se vyzkumnici, zastupci firem,
obcanské spolecnosti a verejné spravy opét setkaji, aby vysledky
online konzultace reflektovali pfi formulaci dosavadnich navrh.

4. Vyzkumnici GoNano nasledné vysledky procesu zverejni a budou
je prezentovat predstaviteldm na Grovni Evropské unie. Vypracuji
a zverejni rovnéz materidly k navazani spoluprace mezi aktéry
a obcany s cilem tvorby inovativnich produkta.

Proces spolutvorby v oblasti potravin

probiha rovnéz v Ceské republice a vede ho
Technologické centrum Akademie véd Ceské
republiky (TC AV CR). Na zékladé rozhovor(i

s experty z celé Evropy byly identifikovany tfi
hlavni oblasti budoucich i sou¢asnych aplikaci
nanotechnologii: inteligentni potravinové obaly,
nanofiltry a potraviny nového typu. V fijnu 2018
se seslo 48 obcanti z celé Ceské republiky, aby
debatovali o ndvrzich a napadech pro budouci
vyvoj nanotechnologii v uvedenych tiech
oblastech. Vystupy z téchto diskusi a navrhy
obcant jsou jednim ze vstupl expertniho
workshopu. Jeho cilem je prostrednictvim
strukturované diskuze dospét ke konkrétnim
navrhiim inovaci v jednotlivych aplikacich.

Pristi expertni workshop se uskutecni v fijnu
2019 a navaze na navrhy vzeslé z predchozich

konzultaci.




Nanotechnologie obecné oznacuji aplikace
rtznych technologii v nanoméritku (v rozmezi
1 a7 100 nanometrd). Pro srovnani — lidsky vlas
je zhruba 80 000 aZ 100 000 nanometry Siroky.
Studium, vyuZiti a manipulace s materialy

v tomto méritku umoznuje vyvoj jak novych,
tak existujicich materidl(i s novymi fyzikalnimi,
chemickymi, elektrickymi, mechanickymi,
optickymi ¢i magnetickymi vlastnostmi.
Nanotechnologie jsou umozZiujici technologie:
jejich nastroje a metody mohou byt vyuzity
jako je kupf. chemie, biologie, fyzika, medicina
¢i véda zabyvajici se materialy.

Nanotechnologie poskytuji potencialni reseni

z hlediska Zivotniho prostredi, zdravi a potravin.
V oblasti jidla jsou nanotechnologie vyuzivany
pfi zpracovavani, uchovavani, balenf, nakladani
¢i uskladnovani potravin. VyuZivany jsou rGizné
nanomaterialy a struktury, prikladem mohou
byt: nanocastice, nanovlakna, nanotrubice,
nanojily, nanoemulze, nanokapsle ci
nanosenzory.

PFimé vyuziti nanotechnologii v potravinach
znamena primé zaclenéni novych latek do

potravin, a proto musi byt predem deklarovano.

Prikladem mohou byt rlizna vylepseni barev
a vlni, antioxidanty, konzervanty a biologicky
aktivni komponenty (jako jsou vitaminy

a omega-3 mastné kyseliny). Dalsi kategorif
primého vyuziti nanotechnologii v jidle mGze
byt syntetické jidlo, jako umélé maso
produkované ristovou tkani
nebo za vyuziti kmenovych
bunék. Nepfimé vyuziti
nanotechnologii kupf. znaci
rdzné nanostrukturované
materialy v obalovych
technologiich a senzorech.

Oblasti vyuziti

Na zakladé vystupti a rozhovori s vyznamnymi nanotechnologickymi
aktéry usporadanych v ramci projektu GoNano nap¥ic¢ Evropou byly
vybrany nasledujici tfi oblasti aplikaci nanotechnologii v potravinach:

inteligentni potravinové obaly, potraviny nového typu a nanofiltry.

V soucasnosti jsou nanotechnologie zmirfilovany zejména v souvislosti

s udrzitelnymi obaly. Nanomaterialy by se mohly podilet na redukovani
celkového mnozstvi materialu potfebného pro prodlouzeni Zivotnosti
potravin. Ocekava se, Ze vyuziti mikro, nano, a inteligentnich
bioobalovych materidl( zlepsi vlastnosti oballl a zarover snizi negativni
dopad na Zivotni prostredi v pribéhu celého Zivotniho cyklu produktu.
Mozné oblasti aplikace zahrnuji napf. biologicky rozloZitelné obaly,
transparentni polymery nebo obaly se zlepSenou propustnosti plyn(/
vzduchu.

Nanosenzory v inteligentnich potravinovych obalech mohou
poskytovat informace o kvalité obsahovaného jidla. Obdobné

mohou napf. nanopovlaky zlepsit mechanické, tepelné, elektrické a
chemické vlastnosti oball. Ty by tak mohly nabyt samoregeneracnich,
samodcisticich, protinanosovych; proti znecisténi, zapachu ¢i korozi
odolnych, antimikrobidlnich ¢i vodé odolnych vlastnosti.

Snizovani miry znehodnocovani potravin prostfednictvim inteligentnich
oball muze rovnéz vést ke snizovani negativnich dopadt na Zivotni
prostredi. V tomto ohledu nicméné panuji obavy z mozné migrace
nanocastic z obalovych materiadl( do potravin, a tim i z jejich mozné

kontaminace.
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Pohled na potraviny v nanoméritku mlze pfinést mnoho novych
poznatkl o jejich vnitini strukture a v dlisledku tak vést k zefektivnéni
procesu zpracovani potravin tim, Ze jiz primarni suroviny budou
rozloZzeny na funkéni slozky. Cely proces zpracovani potravin se tim
zjednodusi; nebude jiz nutné do potravin pfidavat dals$i pomocné |atky.
Nanoenkapsulace prostfednictvim nanomicel umozni zakomponovani
sloZek potravin s konkrétnimi nutri¢nimi vlastnostmi do specifickych
potravinovych matrici. Tyto matrice pak mohou tvofit zaklady funkénich
potravin: potraviny nového typu s novymi ¢i zménénymi vlastnostmi
(napf. se zvysenym podilem zdravych latek (vitamin(, karotenu), anebo
naopak snizenym podilem potencidlnich alergend. Tyto potraviny by

se také mohly stat nosici pro cileny prenos a uvolnovani Zivin.

Rast pocétu obyvatel v kombinaci s globalni zménou klimatu zvysuje
potfebu technologickych inovaci v oblasti Gpravy pitné vody.
Nanotechnologie jsou schopny prostfednictvim pokrocilych filtraénich
materiald zajistit vyssi kvalitu a efektivnéjsi spotfebu vody, a tim prispét
nejen k dlouhodobému reseni otazek spjatych s dostupnosti pitné

a uzitkové vody, ale i energetické narocnosti. Vzhledem k jejich povaze,
stupni vyvoje, komeréni dostupnosti, nakladim na nanomateridly

a kompatibilité s existujici infrastrukturou maji nanoabsorbenty

a nanomembrany potencial byt vyuzity ve vétSim méritku.

Ptes vSechny tyto vyhlidky ma vyuZiti nanofiltrd pro Gpravu vody

i své limity. Nejvétsi bariérou se zdaji byt vysoké naklady na vyrobu
nanomateriall spolu s omezenymi moznostmi rozsifeni komercniho
vyuZziti Upravy vody zaloZené na nanomaterialech. Vedle téchto limitd
panuji také obavy ze zdravotni zdvadnosti a bezpec¢nosti nanomaterialQ
ve vodnim hospodafstvi, predevsim z mozné kontaminace vody.

Malo je zndmo také o rizicich spojenych s migraci nanocastic a jejich
dlouhodobym ukladanim a akumulaci v ptirodnim prostredi.

Potravinarsky pramysl a zemédélstvi jsou vysoce
regulovana odvétvi, zejména z hlediska bezpecénosti
a kvality potravin. Néktera z téchto nafizeni jsou
zamérena i na pouzivani nanomateriald.

Narizeni o potravinach nového typu: Toto nafizeni
definuje podminky uvddéni potravin nového typu na
vnitini trh EU. PouZivani umélych nanomaterialt pfi
zpracovani potravin je povazovano za vyrobu potravin
nového typu, ¢imz tato vyroba podléhd podminkam
stanovenym timto nafizenim.

Nafizeni o pfidatnych latkach v potravinarstvi:
Toto nafizeni opraviuje Evropskou agenturu

pro bezpecnost potravin (EFSA) kontrolovat jiz
autorizované potravinarské pridatné latky, pokud
byla velikost ¢astic zménéna prostiednictvim
nanotechnologii. V roce 2012 prijala EFSA za ucelem
kontroly potravinarskych pridatnych latek nové
pokyny, které obsahovaly konkrétni informace

o specifikaci nanomateriald.

Nafizeni o materidlech a pfedmétech z plastt
urcenych pro styk s potravinami: Toto nafizeni zavadi
posouzeni jednotlivych pripadl latek v nanoformé
(které nejsou presné definované). Narizeni dale
stanovuje, Ze latky v nanoformé mohou byt
pouZzivany, pouze jsou-li vyslovné povoleny a uvedeny
ve specifikacich v pfiloze tohoto nafizeni.

Nafizeni o aktivnich a inteligentnich materidlech

a predmétech urcenych pro styk s potravinami:
Toto narizeni definuje proces povolovani nové latky
a pravidla pro posouzeni jeji bezpecnosti. Rovnéz
zavadi posouzeni jednotlivych pfipadu latek

v nanoformé.

Nafrizeni o poskytovani informaci o potravinach
spotiebitelim: Toto nafizeni obsahuje definici
nanomateridll a stanovuje poZadavky na oznacovani
vsech slozek potravin véetné potravinovych doplikd
pritomnych v nanoformé. Natizeni stanovuje,

Ze vsechny slozky vyskytujici se v podobé umélych
nanomateriall musi byt uvedeny v seznamu slozek.
Za nazvy téchto slozek se v zavorce uvede slovo
,hano”.



Vysledky konzultace s obcany

20. Fijna 2018 se v prostorach Akademie véd CR seslo 48 obcan(i z celé Ceské republiky, réiznych trovni vzdélani, véku a

profesi, aby diskutovali o budoucnosti ve tfech oblastech aplikaci nanotechnologii v potravinarstvi:

1) Inteligentni potravinové obaly
2) Nanofiltry
3) Potraviny nového typu

Obcané se béhem konzultace zabyvali moznymi scénari vyvoje, aby pak nasledné formulovali své predstavy a potreby pro
budouci podoby aplikaci a aby stejné tak formulovali vzkazy klicovym aktérim, ktefi budou hrat dulezZitou roli v budoucnosti

nanotechnologii.

PfizpUsobitelnost | Inteligentni | Personalizovana reklama na Vyrobci mohou vyuZit
potravinové | obalu (dle zakaznika) inteligentni potravinové obaly

obaly jako marketingovou pfilezitost.

Udrzitelnost, Potraviny | Nahrada za chemické oSetfeni | Vyzkumnici by méli pFijit

zdravi nového potravin (herbicidy apod.) s novymi zpUsoby oSetfovani

typu v pribéhu vyroby potravin apod.

Udrzitelnost, Potraviny | Efektivni jidlo, nahrada za Vyzkumnici by méli ptizpUsobit

spolehlivost nového doplriky stravy a pfidatné latky | jidlo rozdilnym cilovym
typu skupindm (sportovciim, matkam,

alergikim apod.).

Bezpeclnost, Vsechny Kontrolni a certifikacni systém, | Legislativa by se méla zaméfit na
udrzitelnost aplikace jasna pravidla pro vyrobu potieby ob&anda.
a pouzivani nanotechnologii
Zdravi, Vsechny Biologicka odbouratelnost Nanovyrobky by mély garantovat
recyklovatelnost aplikace a samorozlozitelnost svou biologickou odbouratelnost
a (samo)rozloZitelnost.
Bezpecnost, Vsechny Zarucena bezpecnost Nové vyrobky by mély slouzit
spolehlivost, aplikace nanotechnologii co se tyce zékaznikovi a nemély by
otevrenost, nanocastic a jejich mozného ohrosovat zdravi.
transparentnost hromadéni v potravnim fetézci
Udrzitelnost, Vsechny Vytvafeni novych navrhi
cirkularni aplikace technologii s ohledem na
ekonomika kontext (socialni, Zivotni
prostredi atp.)
UdrZitelnost Vechny | Reseni globalnich klimatickych | Stat by mél obecné podporovat
aplikace Zmén produkci nanofiltrd, a stejné tak
(primarné by mél podpofit vyuZziti
nanofiltry) nanofiltrl v zemich tretiho svéta.
Udrzitelnost, Nanofiltry | Cista a dostupna voda (jak Vyzkumnici by méli navrhnout
cenova v domacnostech, tak v zemich nové metody, jak Cistit vodu a
dostupnost, tretiho svéta) zarucit jeji dostatek.
kvalita Zivota
Média by méla informovat
transparentné jak o vyhodach
tak nevyhodach nanotechnologii.
Bezpecnost, Inteligentni | Ochrana jidla pred kontaminaci
spolehlivost potravinové | a pred negativnimi vlivy
obaly prostiedi
Spolehlivost Inteligentni | Prodlouzena trvanlivost Vyzkumnici a vyrobci by méli
potravinové | potravin vyvinout a vyrobit obaly, které
obaly udrzi jidlo Cerstvé na dlouhou
dobu.
Udrzitelnost, Inteligentni | Ndhrada plastt a dalSich Inteligentni potravinové obaly by
odpovédnost potravinové | neekologickych oball mohly prispét k efektivnéjsimu
obaly systému produkce, ktery by byl

méné ndrocny na Zivotni
prostredi a ktery by zaroven
umoznil transport potravin na
dlouhé vzdalenosti.
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(by DPF)

This document proposes an overall structure for the programme of the first stakeholder
workshops (T4.2), building on the DoA, D2.1, earlier discussions, agreed expected outcomes and
draft programmes from pilot partners. Rather than providing minute-to-minute instructions
(which was impossible given the maturity of the draft programmes), it presents an outline for
the day, introduces the main objectives of the different sessions and suggests ways to achieve
those objectives and produce expected outcomes. Partners are invited to create more detailed
overviews of the day based on the overall structure presented here. They can choose to revise
the programme according to their national needs (but would need to justify the change if they
do).

The programme is structured in five sessions: a general introduction, followed by four
interrelated co-creation sessions:

- Session A: Exploration, where participants get to know each other and their work and
explore the wishes, needs and values and messages expressed by the citizens as well as their
own needs and interests.

- Session B: Ideation, where participants imagine and co-create responses to the wishes,
needs and values and messages expressed by the citizens by imagining
revisions/adaptations of ongoing research and innovation trajectories, building on the
varied expertise around the table.

- Session C: Prototyping, where participants generate a storyboard that visualizes how the
resulting research lines and product suggestions are modified in relation to the wishes,
needs and values and messages expressed by the citizens and suggests concrete actions to be
taken by the stakeholders present to realise this vision.

- Session D: Reflection, where participants present and reframe their storyboards, reflect on
the ways in which the citizen’s needs have shaped the storyboards, identify actions to be
taken in preparation for the next workshop and reflect back on the overall workshop
objectives.

(plenary session, 30 min or so)

The purpose of this session is for participants to become familiar with each other and settle in,
and to introduce the objectives of GoNano.

There are many ways to introduce participants: participants could form pairs and introduce
themselves to their partner, and subsequently ask each of the participants to introduce their
partner to the rest of the table (10 minutes or so). Partners could also respond to trigger
questions like: “what do you think you might need from the people in the room today?”, or
“What would you like to know from your neighbour?”



The introduction to GoNano probably requires a brief plenary presentation (10 minutes or so),
followed by Q&A. Importantly, by the end of the session participants should have an idea of what
the GoNano project is about (aim of the workshop, where we are now, what went on before
(including the citizen workshops), and what will happen next), and especially what this
workshop is about: the main hypothesis of GoNano is that the productive integration of societal
considerations can add value to research and innovation. We are here today to test that
hypothesis: we will explore to what extent the incorporation of the wishes, needs and values and
messages expressed by citizens might lead to new insights and ideas for your own work. Please
note that this is an experiment: we don’t know whether this is at all feasible or what will come
out: we merely aim to test our hypothesis. We will revisit the hypothesis towards the end of the
meeting.

Expected result for the next session:

- participants are settled in and familiar with each other’s backgrounds
- participants know what to expect today
- informed consent forms signed by all participants

Expected output for the report:

- participants and their backgrounds should be documented for the report, as this will have a
significant impact on the discussions and outcomes.

o (details on group composition is also needed to reflect on the inclusivity dimension later on:
to what extent might group composition (gender, but also age, socio-economic background,
etc., have influenced the discussion?)

- It would be nice to document telling quotes from participants on their expectations from the
day.

(match-making session, 60 min or so)

In this session, participants first need to get to know each other and their work a bit better.
Subsequently, they explore the wishes, needs and values and messages expressed by the citizens
and combine it with their own needs and interests.

All participants are asked to write 1) their background and expertise and 2) a specific
knowledge need or interest that requires the expertise of another type of stakeholder [related to
the objective of the day! For instance: “I am a chemist, and I need to talk to a policy maker on
substance regulation”; or: “I am a producer, and I need a material scientist to talk about vapor
deposition”] on a post-it note. Brief pitches on the state-of-art of the technology could form part
of this introductory session. Participants read the post-its on the wall, mingle first to discuss
their background, expertise, needs and interests, and then form groups based on matching or
complementary expertise (i.e. they feel that they have something useful to exchange). Subgroup
size for example 4 or 5, depending on group size. Importantly subgroups have to be as diverse as
possible (i.e. equal spread of expertise)! (total 20 min or so to form groups)

Subsequently, the subgroups are introduced to the messages from the citizens workshops. This
could be done by presenting statements on a screen, handing out cards with the citizens
messages or referring to the posters (as much supporting material from the citizen workshops
as possible should be used: text, posters, videoclips, even the ‘demonstrators’ if possible).
[Remember that this step will require the ‘translation’ of the various wishes, needs and values and



messages from citizens into coherent and concise messages that stakeholders can understand - see
Sikke’s email of 1 Feb for suggestions on how to do this.]

Subgroups are asked to familiarize themselves with these ideas, and then to select one idea that
(somehow) connects to the expertise of the subgroup members and the reasons for them
forming a group. They will work on this idea in the following session (total 30 min or so to learn
about ideas and select one).

Expected result for the next session:

- subgroups of stakeholders with complementary expertise
- specific citizen message selected

Expected output for the report:

- Evidence of how the groups were formed (who matches who, and why? What sorts of
needs/interests are expressed by stakeholders?) Photos of combined post-its or groups,
telling quotes with reasons why.

- Capture initial responses to citizen messages and reasons for selecting ‘their’ (through
quotes, post-its, etc). Do they see the relevance? Does it inspire? Does it match their
interests? Or not?

o Ditte and Sikke to prepare EngageSuite to capture this!

(subgroup work followed by a brief plenary, 60 min or so)

Purpose: In this section, participants imagine and co-create responses to the wishes, needs and
values and messages expressed by the citizens by imagining revisions/adaptations of ongoing
research and innovation trajectories, building on the varied expertise around the table.

First, one of the subgroup members tries to explain to the others how the message from the
citizens might impact their own work (this can be as ‘open’ and creative as possible: ranging
from “we should explain citizens better, because they haven’t understood” (which is to be
expected) to “I am going to create the product in my factory tomorrow” and everything in
between) and adds a description of this ‘impact’ on a sheet of paper directly below the original
citizens message (could be in words or in a drawing). What is important, though, is that the
others still recognize the original citizens message somehow), and that the suggested action or
recommendation is directly related to this participant’s own work!

Then, another subgroup member does the same: explaining how the message might impact their
own work. This could either be a completely different suggestion (related to this participants’
own work!), or it could add to the earlier suggestion (building on the expertise-matching above).
This ‘impact’ is again added to the sheet.

[Please see the template for session B to get an idea of how this might look]

All subgroup members should have the opportunity to propose an impact on their own work.
This means that the mind map (see template) may initially have several main branches (possibly
with further branches for some ideas). At some point during the session however, participants
should select one idea to work on in the next session (i.e. one main branch); they could consider
things like popularity, originality, feasibility, and the available expertise within the group when
deciding on the ideas they want to develop further. All subgroup members subsequently have to



include a suggestion how their specific expertise might strengthen that particular impact (i.e.
they each add a sub-branches to the main branch that was ultimately chosen).

This session concludes with a brief plenary session, where the subgroups pitch their ideas in one
minute to the whole group, explaining why they think it is worth developing further.

Expected result for the next session:

- one main idea from each subgroup that describes a possible impact of the citizens message
on the work of the stakeholder (the main branch of the mind map), along with how the
expertise of the other subgroup members contributes to this impact (subbranches in the
mind map).

Expected output for the report:

- Aselection of ideas, demonstrating the possible impacts of the citizen messages on the work
of the stakeholders (take pictures of the sheets);

- Asense of the atmosphere during subgroup discussions (pictures of the subgroups, of
drawings, telling quotes you overheard); note down quotes from the plenary pitches at the
end)

o [Please note that these reporting tasks require skilled rapporteurs, who should be
carefully instructed with respect to the expected outcomes!]

(subgroup work followed by brief plenary session, 60 min or so)

In this session, participants generate a storyboard that visualizes the possible impact defined in
the previous session. It should express how the work of the stakeholder is modified in relation to
the wishes, needs and values and messages expressed by the citizens. The storyboards should
show three perspectives on the impact: impact from the perspective of the researcher; from the
perspective of the citizen; from the perspective of one of the other stakeholders. The storyboard
should also show concrete actions to be taken by these stakeholders to realize this vision.

[Several copies of the first page of the template for session C can be printed out: subgroup members
can work out specific elements of the storyboard, focusing on one of the perspectives, or perhaps
one of the branches of the mindmap. Importantly however, the different pictures should combine to
create a coherent storyboard (i.e. a single story, not 6 unconnected drawings); please see pages 2 of
the template for some examples of how this might look)]

Expected result for the next session:

- Storyboards with one main idea for each subgroup, describing a possible impact of the
citizens message on the work of the stakeholder, along with how the expertise of the other
subgroup members contributes to achieving this impact.

Expected output for the report:

- Storyboards [combining expected outcomes #2: Concrete design suggestions which relate to
the research and innovation at hand; and #3: Responsiveness of the design suggestions to



societal needs and values]. Please note that these storyboards will play an essential role in
further communication and dissemination in GoNano: in the ideal case, they immediately
make it clear to all future viewers / readers that the workshops led to enhanced
responsiveness of research and innovation trajectories to societal considerations, and
explain how this is achieved (i.e. what concrete changes in practice will be / have been
induced).

- To getas close to this ideal situation as possible, the storyboards should be visually
attractive, intuitive, clear and compelling. This will require careful attention from both table
facilitators and rapporteurs: is it clear what the storyboards intend to express? Are they
concrete enough to inspire action? Is it clear what needs to happen? Is it clear how the
original message is incorporated, and what effect it has had?

(plenary session, 60 min or so)

In this closing session, subgroups present their storyboards in plenary, highlighting both the
idea and the actions to be taken by the stakeholders, followed by reactions from the audience.
This session could be used by the subgroup to reframe their storyboard and or actions.

Presentations are followed by a discussion of steps to be taken in the run-up to the next
workshop:

- What do we want to do at the second workshop? Ideas for the programme?

- Who will do what in preparation for that meeting?

- Do you have specific questions related to your storyboard to ask citizens and other
stakeholders and experts in the upcoming online consultation?

Towards the end of this session, we should also reflect back on the initial hypothesis with
participants: did the incorporation of the wishes, needs and values and messages expressed by
citizens lead to new insights and ideas for your own work? Was it feasible? Was it realistic to
expect this? Too optimistic? Any other suggestions on how to encourage reflection on societal
perspectives in nanotechnologies?

This discussion can give us some insights for expected outcome #1: do stakeholders see the
relevance of citizen perspectives and multi-stakeholder engagement? and expected outcome #4:
willingness of stakeholders to continue before and after the workshop.

The question of inclusivity could be revisited here as well: how did the group composition affect
outcomes?

To wrap-up this session and the workshop, moderators can discuss next steps: what’s next in the
GoNano project? How will we stay in touch in the coming months: can we call you? Email you?
Facilitate interactions between you? Can we help you realise the plans in your storyboards in the
meantime? Share the results of the citizen consultation with you?

Expected output for the report:

- Overview of final presentations by the subgroups and responses from the audience (picture
/ quotes)



Overview of participants’ responses to the aims of the workshop / hypothesis of GoNano.
Insights in expected outcome #1: Do stakeholders see the relevance of citizen perspectives and
multi-stakeholder engagement? before and after the workshop.

Expected outcome #5: Questions for the online consultation

Reflections on inclusivity considerations.
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