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So a micro meter (em) is one millionth of a meter
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one billionth

7EAT OEA DPOAZLZEQ® O1 Ai1o6 EO AbPpbPI EAA O A
One billionth of a meteror 10 °m
Or one nanometer (nm)

Atoms are smaller than 1 nm, One hydrogen atom is about 1/10 of a nm. Gold
atoms are a bit smaller than ¥2 of a nm.

DNA is about 2.5 nm across
And a human hair is about 100,000 nm in diameter (not length)

Molecules are formed by individual atoms that have interactions over a range of a
few to tens of nanometers
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the ability to observe, image, study, measure
and manipulate at the molecular and atomic scal
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A bacterium, ~ 1060 nm

Red Blood Cell :
Bacteria

7,000 Nanometres

1,000 Nanometres

Typical Drug Molecule (Aspirin)

1 Nanometre (1 billionth of a metre)
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A virus, ~ 100 nm
Aspirin, ~1 nm
> Starpharma.com

100 Nanometres
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Why is understanding the molecular or atomic level structure
of a material important?

Atomic (electronic) structure

Physical characteristics Electrical characteristics Biological characteristics



http://en.wikipedia.org/wiki/Image:AcetaldehydeDehydrogenase-1NVM.png
http://cst-www.nrl.navy.mil/lattice/struk/fcc.html
http://www.google.com/imgres?imgurl=http://hsc.csu.edu.au/engineering_studies/transport/3059/images/figure1.gif&imgrefurl=http://www.hsc.csu.edu.au/engineering_studies/transport/3059/manuf_polymer.html&h=141&w=434&sz=25&tbnid=rnP6lD_K5MsJ::&tbnh=41&tbnw=126&prev=/images?q=images,+polymer+structure&hl=en&usg=__-Tpt4sw9A28UhpAW0BoOdd8Bn7Y=&sa=X&oi=image_result&resnum=3&ct=image&cd=1
http://www.google.com/imgres?imgurl=http://media.nasaexplores.com/lessons/02-060/images/atom.jpg&imgrefurl=http://nasaexplores.com/show_58_teacher_st.php?id=030107160237&h=255&w=296&sz=19&tbnid=kBqOZyr24HUJ::&tbnh=100&tbnw=116&prev=/images?q=images,+atomic+structure&hl=en&usg=__gVM_77HQ3D5fTb0I-4eut92dMhE=&sa=X&oi=image_result&resnum=6&ct=image&cd=1
http://www.google.com/imgres?imgurl=http://czechabsinthe.files.wordpress.com/2007/04/molecule.jpg&imgrefurl=http://czechabsinthe.wordpress.com/2007/05/19/lucid-pre-ban-absinthe/&h=335&w=349&sz=13&tbnid=aa6-teA62GwJ::&tbnh=115&tbnw=120&prev=/images?q=images,+molecule&hl=en&usg=__umZ5T_DeOwRji3LR4NUChbRqerc=&sa=X&oi=image_result&resnum=2&ct=image&cd=1
http://en.wikipedia.org/wiki/Image:Types_of_Carbon_Nanotubes.png
http://www.google.com/imgres?imgurl=http://www.cassgilbertsociety.org/images/bldgs/mn-state-capitol1.jpg&imgrefurl=http://www.cassgilbertsociety.org/architect/buildings/mn-state-capitol.html&h=663&w=525&sz=300&tbnid=IA9EWX0qpMK8vM:&tbnh=253&tbnw=200&prev=/images?q=MN+STate+CApitol+Building,+image&usg=__nlrJwR75hofiKvl0l5aXW1HFCdg=&ei=VLtPS_6yN47QM-aR2IwJ&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAoQ9QEwAA

———

—
About Nanotechnology

Nanotechnology z Application of specific tools (Atomic Force Microscopes, Scanning
Electron Microscopes etc.) that allow us to observe and manipulate material at the
molecular or atomic scale.

Over 900 products currently in the market which take advantage of nanotechnology.

Every industry or market segment  will be impacted by nanotechnology, with impacts
in electronics and material science applications coming first, communication and disease
diagnostic applications in the near future and in vivo disease treatment approaches or
tailored drugs in the far future.

The application of nanoscience to industry is forecasted to creatdillions of dollars  of
revenue over the next 10 to 15 years.

Need for trained employees is critical to support the anticipated economic growth. Over
800,000 trained employees needed in the next 10 years in the US with over 50% being
technicians. (Estimate is 4 to 6 technicians per PhD researcher.) Includes new employees
and retraining



O a tybicaOlelyBomAwkdre idEArbpe O1 IHA X E' A OA=TE]

o'l‘ﬂ ‘{

4 > > ¥

e L TTTTTINRS - "

e "|"i | -

19T A

/i ———
s A )

‘.J . 4 " "S-_l:fl 'f" ‘
!

P
“ "
1) ] [ ',
»
» g
.
.




Catalyzer Cosmetics

Nanopaiticles GPS Navigation AllFEEY) TiO , Nanoparticle
Z -2 P Functional Materials ATESLIEI ) S el
b s MEMS

/// ~.
Pace Maker . G
Li-Batteries r S od
New-Materials for Energy

e “" “w

Mobile Phone Art|f|C|aI Hips Gla_Lsses anq Coatings
SAW Structures Biocompatible Optical Materials -
Materials UV Filter Digital Camera
CCD Chip

Artificial Lens
Biocompatible
Polymers

330" AN i Exact Time via satellite
- - Semiconducting devices
|nte”|gent Credit Card Micro -Batteries

r LT y
v ." ’ 4

Bike Frame Integrated Circuits
Carbon Fibres
Composite Materials GMR Read Head LED Display . gt - @i L —
Magnetic Photonic Materials A0 A A - BAROAOEAI (
Multilavers
Helmut Dosch, MPI-MF




7))
b
{330
O
| -
+—
&)
s
L



http://www.sandia.gov/mstc/micromachine/gallery/gc7.jpg

Biotechnology

Flip side. Nanodiscs reveal ends of membrane
proteins (green) normally tucked inside cells.



http://www.gla.ac.uk/centres/cellengineering/alternativewebsite/Magnetic research.html

Examples of Muldisciplinary Nanotechnology
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Donaldson Ultra-Web synthetle ECM ;ﬁelps your research by providing a
‘synthetic tissue culture surface that mimics the body's own
basement membrane.
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http://www.donaldson.com/en/filtermedia/nanofibers/index.html
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