Bxb O @RKEBANDVOOFREEC O |
gOt P ELA: gl RAASA&
OAI 1T U A£EI 301 A
Rf &1 E¥Y 1 Al dzEU

EMIXEIPHEIAKO MPOIPAMMA o~

EKTIAIAEYEH KAI AIA BIOY MAGHEH == ELlA

EREVIYON OTNV UotVWYid TNE YVWOT 2007-2013
E - npdypaypa yio v avintuén

YNOYPIEIO NAIAEIAL & BPHEKEYMATON, NOAITIZMOY & ABAHTIEMOY  Evpanal iKO KOINQNIKO TAMEIO

EvpwmaiikiBvwon EIATKH YMHPEZIA AIAXEIPIZHE

Evy aiko K 6 i

pwNaik6 Kovwviké Tapsio

Me ™ ouyxpnpartodotnon tng EAAGdag kai tng Evpwnaiki Evwong



\\ \\ \\

b & B XEfoncHUR 2R E

A [T ThT A 8O T Rt e . < Cfeative. = ' ¢ &
Commons h ° R s " h

BAh’vaﬁ B>'V"é‘§"l‘U'J'"h"'hJ+J"

(Attribution ¢ Non Commerciad Non-derivatives )

[@0SIe)

Ar]_Vh B h h = A h A h | B h
1 " h  h AB " B v >h “ " >h v > ¢h -
e h1 B " Nh L, o s * A YT Y 2 h - ¢ B



/

7
~h "' A B ¢ - h ' | B ¢!
s ¢ - h ' | B R w 1Y
W |3 AT CZ h |3 ¢Ch g1 " >h “ Cnh
" r] oW . K . ' S h ~ { ~ noN g
—_— h t { K t q ~ < t q N~ q)
W ’ 1 ~ < ~ -— ~ t K > h t N ~
Y1 7 h > >nh v Z n ¢ ~ h > | B
.t >h T Y s hth T
AL NTE [h> () ¢h' h
EMIXEIPHIIAKO NMPOTPAMMA EZ"A
EKIMAIAEYZH KAI AlA BIOY MAGHZH
ERLEVIVON TNV UOLYWVIA TNE YVWION 2007 2013

=
YNOYPTEIO MAIAEIAL & BPHZKEYMATON, MOAITIZMOY & ABAHTIEMOY  EYPomnAiko KOINQNIKO TAMEIO

Evpwmnaiké Kowvwviké Tapeio < = =
Me tn ouyxpnuatrodotnon tng EAAadag kat tn¢ Evpwmnaikng ‘Evwong



WL ks

S ——

g,
Cr Lt e

VosafEc 0 A O
0.

AE T 3 5DP8A2013¢


http://onlyhdwallpapers.com/movie/geckofeet-300-amphibians-esp-geckos-and-salamanders-please-high-resolution-desktop-hd-wallpaper-356236/
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Football Earth

100 NanoMeter
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http://www.ualberta.ca/~mingchen/thair.htm
http://www.theguardian.com/lifeandstyle/2011/jun/07/dr-luisa-dillners-guide-donating-blood   An electron micrograph of red blood cells. Photograph: Alamy
http://www.theguardian.com/news/2011/jan/06/weatherwatch-sound-raindrops   photograph: Peter Steffen/EPA
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http://ftp.cs.duke.edu/~thl/papers/OBC.2005.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2533672/
http://visualscience.ru/en/projects/influenza/3d-model/
http://visualscience.ru/en/projects/influenza/3d-model/
http://web.uct.ac.za/depts/mmi/stannard/fluvirus.html

The Scale of Things d Nanometers and More

DNA Bacterium Large Raindrop
2.5 nanometers 2.5 micrometers 2.5 millimeters
diameter long diameter

m—
x 100,000
)
x 100,000
Single-walled Strand of Hair House
Carbon Nanotube 100 micrometers 10 meters
1 nanometer diameter diameter wide

i
x 1,000,000

x 1,000,000
Nanoparticle Ant Indianapolis Motor
4 nanometers 4 millimeters Speedway
diameter long 4 kilometers per lap

hitiy/ /wwwwvwnano @ evinadnotech:

h-101/what/hano

-sSize



http://www.nano.gov/nanotech-101/what/nano-size
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The Scale of Things - Nanometers and More
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Things Natural
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Dust mite
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200 pm

Human hair
~60-120 um wide

Red blood cells
(~7-8 um)

DNA Atoms of silicon

~2-1/2 nm diameter spacing 0.078 nm
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Things Manmade

Head of a pin

1-2mm

MicroElectroMechanical
(MEMS) devices
10-100 um wide

g .\ 7
Pollen grain
Red blood cells

Zone plate x-ray “lens”
Outer ring spacing ~35 nm

nanoscale building
blocks to make useful
devices, e.g., a

center with integral

The Challenge

Fabricate and combine

photosynthetic reaction

semiconductor storage.

Self-assembled,
Nature-inspired structure
Many 10s of nm

buckyball

~1nm
Y diameter
O Carbon nanotube
— — - ~1.3 nm diameter
Quantum corral of 48 iron atoms on cog r surface
positioned one at a time with an STM tip Ofco ot Basic

Corral diameter 14 nm
DOVINES/DEWS Y
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O---not just 0 T h eisRmom at the Bot t olmaw
want to show that there is plenty of room . | will
not now discuss haw we are going to do it, but
only wimatt is pessible in principlée---in other words,
what ispossible according to the laws of physics.
| am not inventing anti-gravity, which is possible
someday only if the laws are not what we think. |
am telling you what could be done if the laws
are what we think; we are not doing it simply
because we haven't yet gotten around to it.0

http://www.zyvex.com/nanotech/feynman.htmi
http:// media.wiley.com/product_data/excerpt/53/07803108/0780310853.pdf
http://www.feynmanlectures.caltech.edu/



MINIATURIZING THE COMPUTER

I don’t know how to do this on a small scale in a prac-
tical way, but I do know that computing machines are
very large; they fill rooms. Why can’t we make them very
small, make them of little wires, little elements—and by
little, I mean lirtle. For instance, the wires should be 10
or 100 atoms in diameter, and the circuits should be a few
thousand angstroms across. Everybody who has analyzed
the logical theory of computers has come to the conclu-
sion that the possibilities of computers are very interest-
ing—if they could be made to be more complicated by

N1 B -
'4 7 ..... LI Err
)...’C L]

If we wanted to make a computer that had all these mar-
velous extra qualitative abilities, we would have to make
it, perhaps, the size of the Pentagon. This has several dis-
advantages. First, it requires too much material; there may
not be enough germanium in the world for all the transis-
tors which would have to be put into this enormous thing.
There is also the problem of heat generation and power
consumption: TVA would be needed to run the computer.

What | want to talk about is the problem of

manipulating and controlling things on a small
scale .

As soon as | mention this, people tell me about
miniaturization, and how far it has progressed
today . They tell me about electric motors that
are the size of the nail on your small finger . And
there isa device on the market, they tell me, by
which you can write the Lord's Prayer on the
head of a pin. But that's nothing ; that's the most
primitive, halting step in the direction Iintend to
discuss. It is a staggeringly small world that is
below . In the year 2000, when they look back
at this age, they will wonder why it was not until
the year 1960 that anybody began seriously to
move in thisdirection é

It is remarkable that given enough time, the
synthetic chemist can usually synthesize what
they set out to make .
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HP TouchSmart
Multi-Touch Display
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Utilizing the 3D printerincurs a base
cost of $2.50 along with a cost of $4.60
per cubic inch of material.
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Artificial jaws: htip://www.bbc.co.uk/news/technology -16907104
Artificial bones: hitp://www.bbc.co.uk/news/technology -15963467
Artificial blood vessels:  hitip://www.bbc.co.uk/news/technology  -14946808
http://www.bbc.co.uk/news/business -14282091
http://www. .co.uk/news/technol -12921607
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http://cnettv.cnet.com/3d-printer-build-week-final-print-time-lapse/9742-1_53-50120098.html
http://www.bbc.co.uk/news/technology-16907104
http://www.bbc.co.uk/news/technology-16907104
http://www.bbc.co.uk/news/technology-16907104
http://www.bbc.co.uk/news/technology-15963467
http://www.bbc.co.uk/news/technology-15963467
http://www.bbc.co.uk/news/technology-15963467
http://www.bbc.co.uk/news/technology-14946808
http://www.bbc.co.uk/news/technology-14946808
http://www.bbc.co.uk/news/technology-14946808
http://www.bbc.co.uk/news/business-14282091
http://www.bbc.co.uk/news/business-14282091
http://www.bbc.co.uk/news/business-14282091
http://www.bbc.co.uk/news/technology-12921607
http://www.bbc.co.uk/news/technology-12921607
http://www.bbc.co.uk/news/technology-12921607
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http://www.jannekyttanen.com/
http://www.about3dprinters.com/3d-food-printer.html



15kV  X1,500 10pm

15KV X600  20pm

Vienna University of Technology
http://www.tuwien.ac.at/en/news/news_detail/article/7444/

FORTH, IESL (Farsari, Stratakis)



2013

McAlpine Research Group
http://mww.princeton.edu/~mcm/resear
ch.html

_ Bioprinting ?
M. S. Mannoor, Z. Jiang, T. James, Y. L. Kong, http:/Aww.organovo.com/scien

K. A. Malatesta, W. O. Soboyejo, N. Verma, D. H.
Gracias, M. C. McAlpine. "3D Printed Bionic
Ears." Nano Lett. 13, 2634-2639 (2013).
http://pubs.acs.org/doi/abs/10.1021/nl4007744
Highlighted in Science, Nature, and Nature
Nanotechnology

ce -technology/bioprinting -
process







1966

= 1999 Hewlett- Packard Company

%1 Dave Packard (AR RF)EIRAI Bill Hewlett
AQEQ)I Bl R&eAAADOO R3 7 AL6-bit mMini-
computer Rf OOt R17fOOBP 2116A, 7 (1966.

From Computer Desktop Encyclopedia B
Reproduced with permission.
@ 1999 Hewlett-Packard Company
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http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
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Examples of lustre potteries : a&b ) polychrome shards from Suse(Abbasid, 9" century), c-e) Fatimid shards depicting a lion or a leopard (c) and a
palmette (d, e) both excavated from Fustat (12" century , Cairo, Egypt); f) red Hispano -Moresque and g) Mudejar (16" century , Andalusia)
potteries (S~ v rMeiseum Collection) ; h) and i) are modern red and gold shine lustres from Eva Hundum .(Photograph, Ph. Colomban ).






00| A/O-® &L Fob) Eid\ D¢ 7 oR ES OGeekoo ROTAA

O Ol -:ABEHAOE T EY

7 1000
Sex Spatular

1 million
foot hairs
(setae)

.S:patula
I_OO am

http://robotics.eecs.berkeley.edu/~ronf/Gecko/index.html



http://robotics.eecs.berkeley.edu/~ronf/Gecko/index.html
http://robotics.eecs.berkeley.edu/~ronf/Gecko/index.html

DAJO & E GekcKosi &

N ~A\\ \\

o ERY AN ) Ol h 1E+f/d

DUOGEOADATIoIOUEEUORBROE a

3QF©AE"0AO@@@@@DAi©T

‘I‘ al t foEAFRETT OIEEDT EDUEU O U
447 7 UiSApecko .

500 nm

rdumarkan etal, Chem. Commun. 2005, 3799-3801.
L. Qu, L. Dai, Advanced Materials, 2007,19, 3844-3849.
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New superglue may help Spidey come closer to reality...or
not
1017108

ki

!

it

http://news.stanford.edu/news/2010/august
/gecko -082410.html

http://youtu.be/o5IMJtQOOKSY

An incredible new Gecko-like glue is said to be the stickiest yet. Using
some fancy-schmancy system of carbon nanotubes enhanced with
curly strands of carbon, the new glue is 10 times stickier than a

gecko’s feet, The substance’s adhesive qualities can also be measured
in a unit we all understand:


http://youtu.be/o5lMJtQOKSY
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d STM (Scanning Tunneling Microscopy)
0 TEM (Transmission Electron Microscopy)
0 AFM (Atomic Force Microscopy)
0 CFM (Confocal Microscopy)
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: Nanostructuresare at the confluenceof the
smallestof the humanmade devicesand the largest
molecules of living things Nanoscale science and
engineering here refer to the fundamental
understanding and resulting technological advances
arising from the exploitationof new physical,chemical
and biological properties of systems that are
Intermediate In size, between isolated atoms and

moleculesand bulk materials, where the transitional
propertiesbetweenthe two limits canbe controlledé

M.C.Roco(National Science Foundation), 2001.


http://www.hyle.org/journal/issues/10-2/lopez.htm
http://www.hyle.org/journal/issues/10-2/lopez.htm
http://www.hyle.org/journal/issues/10-2/lopez.htm

\\ \\ \\ ~ \\ \\ \\ ~ \\

dzlivoE) @ OA Ty B oviAQOF E U C

NnhGNp Gopd| Lo GGHI Npoh T NgT GGI N
fr ge

g
1 125 70000 6610 6 - L Eh
1 10 |100 - 13 geE
KEQ_GhQGG 7 NT HgGoe | h
néNeRD) Ko h EHhp H




Vi N\ \\ AN\ \\ N\

GBRIEIT @OT A




