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Nanotechnology: What is it? 

• 1 nanometre = 1/1.000.000.000 metre = 1/1.000.000 

millimetre = 1/1000 micrometre. 

• Nanotechnology = ñentities with a controlled geometrical 

size of at least one functional component below 100 

nanometres in one or more dimensions susceptible of 

making physical, chemical or biological effects.ò (EPO, 

2013) 

Who does it?

• Interdisciplinary groups of researchers

• Anywhere in the world 

• Increasingly large and small companies in many sectors 

Technical trends Challenges for responsible governance

Now: Better products and processes e.g.car-parts, 

solar energy, food production, drug delivery

Unknown risks of nanoparticles / uncertainty 

about regulation

Emerging: Radically new products / markets (e.g. 

self-tests, do it yourself manufacturing). May help 

improve or disrupt society as a whole.

Lack of knowledge about nano among 

citizens and professionals (industry, 

government, civil society organisations etc.)

Citizens’ Nanoresponsibility

http://www.observatorynano.org/


aims to contribute to the establishment of Responsible Research 

and Innovation (RRI) policy and governance on nanotechnologies, 

based on the transparent co-production of knowledge, driven by the needs 

of the society and engaging all relevant stakeholders.

OVERALL OBJECTIVES

ESTABLISH AN EUROPEAN

SUSTAINABLE PLATFORM

PERFORM A SERIES OF

TRAINING ACTIVITIES

AND DIALOGUES

ENGAGE SOCIAL ACTORS

WITH DIFFERENT LEVELS

OF EXPERTISE 

SUGGEST

RECOMMENDATIONS AND

DEVELOP A ROADMAP 

RESPONSIBLE RESEARCH AND INNOVATION + MUTUAL LEARNING

European Union's Horizon 2020 Research and Innovation 

programme | Grant Agreement Number 685931 WWW.NANO2ALL.EU
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It started with nanotechnology

• ~2003: National Nanotechnology Initiative USA & 

European Commission

• initiated and invested in early stage studies and 

dialogue 

• on ethical and societal aspects of nanotechnology

• Aim: to prevent controversy similar to GMO debate in 

Europe over nanotechnology

• Later broadened to other emerging technologies
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Currently (European) policy interest has shifted to 

Responsible Research & Innovation 

• Integrate study of ethical and societal aspects in 

technological research projects

• Stimulate value sensitive design (e.g. by involving 

citizens and end-users in early stages of research)

• Foster public dialogue about responsible governance 

of innovation
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02
What is 

Responsible 

Innovation?

Agreement/declaration Who is responsible?

International Covenant on Economic, 

Social & Cultural Rights (1966)

States should guarantee freedom of 

scientific progress

UNESCO Recommendation on the 

Status of Scientific Researchers (1974)

States, employers and scientists: currently 

under revision to redefine institutional and 

individual responsibilities.

UNESCO Universal Declaration on 

Human Genome & Human Rights 

(1997) 

responsibilities for ethical governance of 

genomics attributed to states, scientists 

(research ethics) & others 

World Conference on Science (1999) 

Declaration on Science and the Use of 

Scientific Knowledge

Governments and scientists share 

responsibilities for science for sustainable 

development

UNESCO Universal Declaration on 

Bioethics & Human Rights (2005) 

Responsibilities attributed to states and 

guidance for individuals, groups, 

communities, institutions & corporations, 

public & private
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Who should 

contribute?

Who? What?

Scientists Research ethics, study Ethical. Legal 

and Social Aspects of research, engage 

in public dialogue

Industry Corporate Social Responsibility, engage 

in public dialogue

Governments Regulation, facilitate governance and 

engage in public dialogue

Civil Society 

Organisations

Introduce values and political interests in 

governance, engage in public dialogue 

Media Report about technological trend and 

underlying value conflicts in innovation

Citizens Be curious, engage in public 

dialogue, responsible consumption, 

citizen science
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Traditional division of labour: 

ñScience takes the credit for penicillin, while Society 

takes the blame for the Bombò 

(Jerry Ravetz (1975) ‘… et augebitur scientia’ in Rom Harré (ed.) 

Problems of Scientific Revolution. University Press, London, p 45.) 

New trend towards Do-It-Yourself ethics: 

scientists and all stakeholders should imagine and 

discuss together ethical and societal aspects of new 

technologies and change course early

Citizens’ Nanoresponsibility
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Case study: a new nanodrug for Tuberculosis 

• In 2015: 10.4 million Tuberculosis patients

• 1.8 million deaths (>95% in low- and middle-income countries) 

(Source: World Health Organisation website, 2017)

• Therapies take over 6 months, causing severe side-effect. 

Patients are quarantined to ensure their therapy-loyalty.
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Case study: a new nanodrug for Tuberculosis - 2 (Source Trust Saidi: 

Travelling Nanotechnologies, PhD Thesis University Maastricht, 2016)

• In South Africa, CSIR is developing Rifanano, targeted drug delivery of TB-

drugs. 

• This reduces drug intake from daily to 1x/week, possibly only 2 months (from 

6) and causes much less side-effects. Patients can probably stay home.

• Before the nanodrugs can be given to patients, their safety and efficacy must 

be demonstrated (by law). This takes many years.

• Trust Saidi interviewed scientists, policy makers, patients, nurses and home 

care givers about their assessment of risks and benefits of Rifanano before the 

product was available. 
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Case study: a new nanodrug for Tuberculosis - 3 (Trust Saidi, 2016, p 76)

Citizens’ Nanoresponsibility

Social 

group

Meaning Benefits Risks Responsibility & mechanism Timefram

e 

Drug 

delivery 

group

Lifesaving 

drug

Improved 

patient 

compliance

Unknown risks 

of the drug

Assigned the responsibility to 

experts on risk assessment

Long term 

sustaina-

bility

National 

Institute of 

Occupationa

l Health

Promising 

drug to be 

used with 

caution

More effective 

compared to 

conventional 

medicine

The risks and 

uncertainties of 

nanoparticles

Use of the precautionary 

principle by the producers

Long term 

sustaina-

bility

TB patients Long overdue 

user friendly 

drug

Low dosage, 

short period of 

medication

The known 

risks of 

conventional 

TB drugs

Took responsibility upon 

themselves of taking the drug 

and bearing the unknown risks

Urgency 

Nurses Better option Prescription 

easy to follow

The known 

risks of 

conventional 

TB drugs

Advocated for disclosure and 

informed consent to the patients

Urgency

Home based 

care givers

Burden 

remover

Reduced work 

load

Paid less 

attention to 

unknown risks

Considered themselves 

responsible for making 

decisions on behalf of the 

patients

Urgency 
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Case study: a new nanodrug for Tuberculosis - 4

• Traditionally, patients, nurses, home care givers and other 

citizens are not involved in (pre-clinical) drug development 

but do suffer side effects of existing drugs

• Scientists, risk assessors and authorities abide by pre-

existing laws and focus on the unknown risks of the new drug

• Trust Saidi acted as a bridge between both communities

• What could more responsible nanodrug development look 

like?
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Case study: a new nanodrug for Tuberculosis 

• Be curious: Only after learning about the new nanodrug, could patients, 

nurses and care givers form an opinion about it

• Reflect on dilemmas: 

• How can the risks and benefits of the nanodrug and existing therapy 

be balanced? 

• Which underlying values are at stake? Note the different 

assignments of responsibility

• Target the right level: market acceptance of drugs is well-regulated. 

Any change calls for wide public debate and political decision making 

Citizens’ Nanoresponsibility

05
What can 

citizens do?



Main title

Citizens can play four roles in responsible innovation:

• Learn about new technologies (e.g. media, NanoAlerta)

• Participate in citizen science projects (e.g. Nano2All)

• Express an opinion in public dialogue

• Consume responsibly: 

• check sustainability of manufacturers, 

• recycle and reuse products
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