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Democratic Visions for (Nano)technology vs.
(Nano)technologic Visions for Democracy
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Technologies Supporting Democracy
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Technologies in Need of Democracy
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"The answer is Nanotechnology. q,
What is the question?” ‘
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Ability to participate in and have a meaningful effect on decision-
making

Transparency and accountability of organizations and systems
responsible for governance

Equity and equality across and within segments of society
Distributional justice and fairness

Ability of political and governance institutions to reflexively
acknowledge the indeterminacy of their goals and legitimacy

At the organizational, local, national, regional, or global scale



* Expert-Lay Divide

* North-South Divide
e South-South Divide
* Rich-Poor Divide

* Knowledge Divide

* Haves vs. Have Nots
The Nano-Divide



Nanotechnology

Nanotechnology is the understanding, control, and
manipulation of matter and materials at the molecular and
sub-molecular scales where useful size-dependent novel
properties emerge.

It’s a platform or enabling technology
It’s cross-disciplinary, cross-industry, and convergent

Emergent properties are a double-edged sword

— Research on EHS (tox) and ELSI are paltry as compared to and
significantly lagging behind R&D and commercialization

— Lots of uncertainties
— Existing oversight mechanisms may not be adequate



APPLICATIONS OF NANOPARTICLES
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Applications of
Nanotechnology

Comparison

with the
MDGs

Energy storage,
production, and
conversion

Agricultural
productivity
enhancement

Water treatment and
remediation

Disease diagnosis
and screening

Drug delivery
systems

Food processing and
storage

Air pollution and
remediation

Construction

Health monitoring

Vector and pest
detection and
control

Novel hydrogen storage systems based on carbon nanotubes and other
lightweight nanomaterials

Photovoltaic cells and organic light-emitting devices based on quantum
dots

Carbon nanotubes in composite film coatings for solar cells
Nanocatalysts for hydrogen generation

Hybrid protein-polymer biomimetic membranes

Nanoporous zeolites for slow-release and efficient dosage of water and
fertilizers for plants, and of nutrients and drugs for livestock
Nanocapsules for herbicide delivery

Nanosensors for sail quality and for plant health monitoring
Nanemagnets for removal of seil contaminants

Nanomembranes for water purification, desalination, and detoxification
Nanosensors for the detection of contaminants and pathogens
Nanoporous zeolites, nanoporous polymers, and attapulgite clays for
water purification

Magnetic nanoparticles for water treatment and remediation

TiO, nanoparticles for the catalytic degradation of water pollutants
Nanoliter systems (Lab-on-a-chip)

Manosensor arrays based on carbon nanotubes

Quantum dots for disease diagnosis

Magnetic nanoparticles as nanosensors

Antibody-dendrimer conjugates for diagnosis of HIV-1 and cancer
Nanowire and nanobelt nanosensors for disease diagnosis
Nanoparticles as medical image enhancers

Nanocapsules, liposomes, dendrimers, buckyballs, nanobiomagnets,
and attapulgite clays for slow and sustained drug release systems
Nanocompasites for plastic film coatings used in food packaging
Antimicrobial nanoemulsions for applications in decontamination of
food equipment, packaging, or food

Nanotechnology-based antigen detecting biosensors for identification
of pathogen contamination

TiQ, nanoparticle-based photocatalytic degradation of air pollutants in
self-cleaning systems

Nanocatalysts for more efficient, cheaper,and better-controlled
catalytic converters

Nanosensors for detection of toxic materials and leaks

Gas separation nanodevices

Nanomolecular structures to make asphalt and concrete more robust to
water seepage

Heat-resistant nanor Is te block ultraviolet and infrared radiation
Nanomaterials for cheaper and durable housing, surfaces, coatings,
glues, concrete, and heat and light exclusion

Self-cleaning surfaces (e.g., windows, mirrors, toilets) with bicactive
coatings

Nanotubes and nanoparticles for glucose, CO, and chelesterol sensors
and for in-situ monitoring of homeostasis

Nanosensors for pest detection

Nanoparticles for new pesticides, insecticides, and insect repellents
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“The maximum total score an application could receive was 819,
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activity by country
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Nanodialogues

Experiments in public
engagement with science

NISE

NANOSCALE
INFORMAL
SCIENCE
EDUCATION

nanologue

NANoO

1M STUIDIES CENTRE
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Nanotechnology in Society CENTER ARIZONA STATE UNIVERSITY
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* It’s determined by the technology

* It’s determined by the managerial approach and social
environment

* |t’s determined by tactical need



Central paradigm is cheaper,
cleaner, fewer resources, less
energy, less waste, more recovery
and reuse, more flexibility, more
decentralization

Cross-industry=more penetrant

Can be deployed synergistically
with local technologies

Doesn’t necessarily displace
natural resources; biodiversity
may be an advantage

Ethos is different

Developing countries have gotten
in early

Early R&D funded by gov’ts with
goal of economic competitiveness

Heavy private sector investments
now

Aggressive patenting of
fundamental research tools and
materials

EHS and ELSI efforts not a priority
and not keeping pace
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