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* Meeting global energy needs with clean
solutions

Providing abundant clean water to all

ncreasing the health and longevity of human
iIfe

« Maximizing the productivity of agriculture

* Making information technology ubiquitous
s'Enabling development of outer space
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 Near term: 1 to 5 years

» Relatively well understood: mostly improved
materials

e Can use standard industry info sources

e Benefits and challenges are relatively modest

* Nanoparticles have new properties, need to be
treated as new entities for regulation — by
existing agencies

* Process just beginning, but starting
earlier than previous innovatior_l%_ FORESIGHT
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 Mid-term: 5 to X years

e Sensors, actuators, active materials, DNA
reader, targeted drug delivery

« See Institute for Soldier Nanotechnologies to
get ideas for what is coming In this timeframe
(not easy to find reliable info)

* Order of innovation arrival very hard to project

. Important economic/strategic changes, but not

deeply revolutionary : ||  FORESIGHT
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e Long term: X years+
e Easier to project than mid-term

* Molecular nanosystems, not just materials or
single devices

e Desktop manufacturing

e “Zero waste” manufacturing

».Goal: complete control of structure of matter,
to.atomic precision
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* In rough order of arrival:

* Toxicity, Environmental/Health/Safety
 Privacy, Surveillance

e Military Terrorism

e Human “enhancement”

e Are there consequences for today from these
last three anticipated issues?
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o Inexpensive, nNighly sensitive sensors corning
5007
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> Can already deiect single molecules

> Order of Use propaply: milltary, non-rmilitary
government, cormmercial, individuzl
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> \Who carn nave inese d
> \Whatt can pe sensed and recorded? Where?
- \Whno owns trnie informeation?

> rlow long is 1t ke pi?

> How can It pe used?

> Incourt? Joo screening? Insurance?



> Food sensing: could pe used to reject
insurarice apolicanis, determine raies

> Drug sernsir g could ne used in punlic places
workplaces, on all wro enter. De 2c rJorJ Of
nown cdru gs could Increase sgeed of *drug
race” for riew (less well-understood) drugs
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> DNA sensing: Info now regard fe,
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55, Uluhness of cnermical wezapons,

cl witn controllaollity, targetaoility

> Flarsnne
cormnpine

> Could pe cormnoined witn DNA reading for
OArJorJrlJuecJ targetanllity for assassination or
einnicliy-pased targeiing

> Nonoroliferatior) JmmemeJ/ izrcler inar for
nuclear weapons., Space-pased opservailons
of little use



o Exirermnely tnorougn inspecions

> Model offense and defense, oulld defense,

B
D

JfJJOc‘U for offernse

—

2ly: we cearnl praciice ine
icel and piological
tvery good ai tnis

- Conseclences for toc
a0ove now for cnerrice
weaporns. Needio ge
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\y: Prozac, Ritalin (renial),
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> Improved senses, rnew senses, Improved
rernory and recording, sirer g['r peauty,
cdlelayed aging, control of ermotions ard
personallty, Increased concerniraiior
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> Can expect exiraordinary increa Se
aolliiies as long-terrmn nanotecr s
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Unlixely to

Individuals travel oversesas for pro
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> llegal ennarncernents: staius?
cts could ne worse inan incr
[uality
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> Foresignt Guidelines Version 4.0:
Assessrnernt scorecards fc ur Safer
Developrnent of Nanotecnnology

> Scorecards for nanotecn professionals,
inclustry, and governrmerni policy

> Need to worik on sepearate gulidelines for
prevening offensive rmilitary/terrorist Use

> Ongolng process: Your cormnrments grezily
ericouraged

> wwwy. foresigrii.org/guldelines
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13in Foresignt Conference on Nanotecnrology
In Sk, Oct. 22-27:
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Feducing the environmental “footorint” of
agriculitre
“Zero-wasie” manufacturing
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