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THE WHITE PAPERTHE WHITE PAPER

 NSF NIRT #0809470 NSF NIRT #0809470 –– Applied Nanoscience: Applied Nanoscience: 
Public Perception of Risk 2007Public Perception of Risk 2007--2011 2011 
((http://communication.chass.ncsu.edu/nirt/Hhttp://communication.chass.ncsu.edu/nirt/H
ome.htmlome.html).).

 Workshop (August 28Workshop (August 28--29, 2008) 29, 2008) 
http://www.pcost.orghttp://www.pcost.org (follow links) or (follow links) or 
http://communication.chass.ncsu.edu/nirt/Dehttp://communication.chass.ncsu.edu/nirt/De
liverables.htmlliverables.html. . 
 Power Points.Power Points.
 Streams and Downloads.Streams and Downloads.



THE NIRTTHE NIRT

 ResearchResearch
 Delphi questionnaire (JanDelphi questionnaire (Jan--Mar 2009).Mar 2009).
 Public Service and Policy Research (IPSPR) w USouth Public Service and Policy Research (IPSPR) w USouth 

Carolina (mirror surveys).Carolina (mirror surveys).
 Data analysis w UWisc.Data analysis w UWisc.
 Civic Engagement exercises (assessment) w USC.Civic Engagement exercises (assessment) w USC.
 Focus Group. (nanofood) w UMinn.Focus Group. (nanofood) w UMinn.

 SupplementSupplement
 History with NSF.History with NSF.
 Summer 2008 (144 pp.)Summer 2008 (144 pp.)

 TrainTrain--thethe--Trainer (12/08; Scheufele, Wisc.)Trainer (12/08; Scheufele, Wisc.)



EMERGING TECHNOLOGIESEMERGING TECHNOLOGIES

 Biotechnology.Biotechnology.
 Nanotechnology.Nanotechnology.
 Nanobiotechnology.Nanobiotechnology.
 NBIC (Nanotechnology, Biotechnology, NBIC (Nanotechnology, Biotechnology, 

Information technology and Cognitive Information technology and Cognitive 
science).science).

 Synthetic biology.Synthetic biology.



CHALLENGES CHALLENGES 

1.1. Scientific jargon.Scientific jargon.
2.2. Uncertainty.Uncertainty.
3.3. Speculation.Speculation.
4.4. Unobservable.Unobservable.
5.5. OverOver--reliance on reliance on 

experts.experts.



 EHS (environmental EHS (environmental 
health and safety).health and safety).

 Identity issues.Identity issues.
 Privacy.Privacy.
 Globalization.Globalization.

 Belief issues.Belief issues.
 Playing GodPlaying God
 Unnatural.Unnatural.



NANOTECHNOLOGYNANOTECHNOLOGY

 Very small.Very small.





NANOTECHNOLOGYNANOTECHNOLOGY

 Very small.Very small.
 Surface area and Surface area and 

bioavailability (+/bioavailability (+/--).).



SURFACESURFACE

 RubikRubik’’s Cube s Cube (inches)(inches)
 6 surfaces (3 x 3)6 surfaces (3 x 3)
 27 cubes (1 x 1)27 cubes (1 x 1)
 54 square inches54 square inches..

 27 separate cubes27 separate cubes
 6 surfaces (1 x 1)6 surfaces (1 x 1)
 6 square inches6 square inches
 6 x 27 = 6 x 27 = 162 square 162 square 

inchesinches



IS NANO SAFE?IS NANO SAFE?



NANOBIOTECHNOLOGYNANOBIOTECHNOLOGY

 refers to the use of nanotechnology to refers to the use of nanotechnology to 
further the goals of biotechnologyfurther the goals of biotechnology

BIONANOTECHNOLOGYBIONANOTECHNOLOGY

 refers to any overlap between biology and refers to any overlap between biology and 
nanotechnology, including the use of nanotechnology, including the use of 
biomoleculesbiomolecules as part of or as an as part of or as an 
inspiration for inspiration for nanotechnologicalnanotechnological devices.devices.

A biomolecule is any organic molecule 
that is produced by a living organism, 

including large polymeric molecules such 
as proteins, polysaccharides, and nucleic 
acids as well as small molecules such as 

primary metabolites, secondary 
metabolites, and natural products.



NANOBIONANOTECHNOLOGYNANOBIONANOTECHNOLOGY



SYNTHETIC BIOLOGYSYNTHETIC BIOLOGY

 the design and the design and 
fabrication of fabrication of 
biological components biological components 
and systems that do and systems that do 
not already exist in not already exist in 
the natural world the natural world 

 the rethe re--design and design and 
fabrication of existing fabrication of existing 
biological systems. biological systems. 



WHY?/WHY NOT?WHY?/WHY NOT?

 Building biological Building biological 
systems improves systems improves 
understanding.understanding.

 The living world provides The living world provides 
a seemingly rich yet a seemingly rich yet 
largely unexplored largely unexplored 
medium for controlling medium for controlling 
and processing and processing 
information, materials, information, materials, 
and energy and energy 

 Accidental release of an Accidental release of an 
unintentionally harmful unintentionally harmful 
organism or systemorganism or system

 Purposeful design and Purposeful design and 
release of an intentionally release of an intentionally 
harmful organism or harmful organism or 
systemsystem

 OverOver--reliance on our reliance on our 
ability to design and ability to design and 
maintain engineered maintain engineered 
biological systems in an biological systems in an 
otherwise natural world. otherwise natural world. 





TRUSTTRUST

 Specific vs. Specific vs. 
general trust.general trust.

 Social (experts) Social (experts) 
vs. epistemic vs. epistemic 
trust.trust.



TRUST 2.0TRUST 2.0

 Trust relinquishing Trust relinquishing 
(AIG bonuses).(AIG bonuses).

 Trust building Trust building 
(Engagement (Engagement 
exercises).exercises).
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RISK COMMUNICATION AND PUBLICS

This work was supported in part by 
grants from the National Science 
Foundation, NSF 06-595, #0809470
Nanotechnology Interdisciplinary 
Research Team (NIRT): Intuitive 
Toxicology and Public Engagement.
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