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National Nanotechnology Initiative
http://nano.gov/html/facts/whatl SNano.html
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The Royal Society & The Royal Academy of
Engineering

Nanoscience and nanotechnologies: opportunities and
uncertainties| July 2004|p.5
http://www.nanotec.org.uk/report/chapter2.pdf
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Prefix Symbol Power Name

Exa E 10'8 quintrillion

Peta P 101> quartrillion

Tera T 1012 trillion

Giga G 10? billion (4 &)

Mega M Q¢ million <FI|€JJ>

Kilo k 103 thousand

Unity 100 one

Centi c 102 hundredth

Milli m 103 thousandth
0 106 millionth CFIFy770= )
n 109 billionth (4 &1~ )
P 1012 trillionth
f 1015 quartrillionth
a |10-'8 quintrillionth
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Size Comparisons . —,

Size matters - ¢his illustration shows size comparisons, from picometers and nanometers to decimeters and meters.



“There’s Plenty of Room at the Botto
(LA F 4 555 /)
By Richard P. Feynman (¥ ¢4 28 % 12 4. % & )

The annual meeting of the American Physical Society ( # &
22 ¢ ) atthe Californialnstitute of Technology ( 4c
2 1 Z %) on December 29, 1959

The speech was first published in the February 1960 issue of
Caltech’s Engineering and Science




of Major Nanotechnology Discoveries
N

Richard Feynman's :
historie talk Ene Drexter's
"Engines of Creation”
(zero year for Nanotech)
(nanotechnology was popularised) K :
The term “Nanotechnology” Nano-intermediate
first used by Norio Taniguchi Products in the Market
Scanning Tunneling Carbon Nanotube discovery
Microscope invention by by Sumio Iiii
H.Rohrer and G.K.Binnig M. e
r v r A L r
1960 1970 1980 1990 2000

Buckyballs (Fullerene) discovery National Nanotechnology Iniatiative

by R. Smalley, R.C.Curl Jr., H.Kroto by The US Govt. for starting Nanotechnology

of the public

Miyazaki & Islam, 2007
Technovation 27:661



Textiles  Railroad Automobile Computer Nanotech?

Industrial Revolution

Second Info Revolution

Sources: Norman Poire, Merrill Lynch
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http://www.mrsec.wisc.edu/Edetc/SlideShow/index.htm



Bucky Ball




L otus Effect (G#TL¥%E)

Zyga, Lisa February 17, 2006
PhysOrg.com Cheng et al., 2006
&y Accessed on Dec. 7, 2006 Nanotechnology 17:1359-1362.
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Communication from the Commission COM (2004) 338
http:/ /www.cordis.lu/nanotechnology
ftp://ftp.cordis.|u/pub/nanotechnol ogy/docs/communication_presentation. pdf
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% & chL % ¥ (Coagulation Half-life

Particle diameter Half hife ]
111 l gm ] mg m* I pgm* 1 ngm~

1 228 2.20 ms 22 36.07 nun
2 12 ps [200ms 125 3.34 hrs

5 0.12 ms 0.12s 2 min 33 34 hrs
10 (.7 ms 0.7z 11.67 min 8.1 davs
20 3.8 ms 38z 03.34 min 43 98 days
1 m3=1000 Liters 107 109 1012 1015

Aitken, Creely, Tran 2004
Institute of Occupational Medicine report 274
Nanoparticles: An occupational hygiene review p.19

(Preining 1998)
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http://www.foodsci.uoguel ph.ca/dei con/globul e.html



Size of Casein

=uUb-micelle
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(Lawrence et a 1987)
J. Dairy Sci 70:1748
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(Martin et a. 2003)
Special Publication Royal Society of Chemistry, vol. 284, 3-13



% of number or volume

Particle Size Distribution

By number  ——> By volume
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Svidinenko (Svidinenko) 2005.10.30
http://www.nanonewsnet.com/index.php?modul e=Pagesetter& func=viewpub&tid=2& pid=12
Accessed Oct. 30, 2005
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NATIONAL PLANNING WORKSHOP
November 18-19, 2002
Washington, DC
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Nano and Microtechnologies in the Food and Health food
Industries (i j7 I? 4% #7332 )
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i Al of R
( The Nottingham Nanotechnology and Nanoscience
Centre ) (NNNC) (€4.7 million) at the University of Nottingham
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George Reynolds 6/18/2007
http://www.foodnavigator-usa.com/news/ng.asp?n=77439-nanotechnol ogy-nanopackaging-shel f-lif

Accessed on \June 24, 2007




FDA Nanotechnology Task Force

Science Issues

Understanding Interactions of Nanoscale Materials
with Biological Systems

Adequacy of Testing Approaches for Assessing
Safety and Quality of Products Containing
Nanoscale Materials

M
A 9‘ Nanotechnology: a Report of U.S. Food and Drug Administration
A~ Nanotechnology Task Force
July 25, 2007
\




IFT Comments to the Nanoscale Science,
Engineering, and Technology (NSET)
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September 17, 2007
Betty Bugusu

http://www.nano.gov/html/society/ehs priorities/comments/20070917 1440 IFT_Comments on NSET Research priority doc.do
Accessed Oct. 19, 2007c
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http://www.forbes.com/investmentnewsl etters/2005/08/09/nanotechnol ogy-kraft-hershey-cz_jw_0810soapbox_inl.html2partner=rss Safer And Guilt-Free Nano Foods
Josh Wolfe, Forbes/'Wolfe Nanotech Report, 08.10.05
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Kuzma & VerHage 4 September, 2006
NANOTECHNOLOGY IN AGRICULTURE

AND FOOD PRODUCTION:ANTICIPATED APPLICATION
http://www.nanotechproject.org/50 accessed March 17, 2007
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8 September 2006
http://nanotechweb.org/arti cles/news/5/9/7/1

access on March 16, 2007
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Rigoberto C. Advincula, University of Houston
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Dr. Viki Colvin
Director, CBEN
Professor of Chemistry
Rice University
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Consumer Products of Nano Pearl
Powder, Ca & Fe in Taiwan




Nano-Alkaline Water
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Newton 2(10):72
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RFE Rz BT (Microfluidizer)
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[rwin J. Gruverman, 2004, Jan 26-28
Ultraturbulent Reactuib Technology, Drug Delivery Partnerships, vol. 3,p.101
http://drugdeliverytech.com/cgi-bin/articles.cgi 7idArticle=113
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Dispersion
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Media separation
gap or screen

Grinding media

Ag1tator d1sks Water jacket










-t sF (Cake): £ w9 F=x Butter cake

4504 +2 4 100% replaced Control group
s, R G 2 b s
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Birschbach, Fish, Hender son, and Willrett 2004
FOOD TECHNOLOGY 58( 4) p.26
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