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Heigh Ho...

TI L ER)
Richard Feinman Richard Fe_ynman

“Y1rapyel TToAUg XWpog atro - 5
KaTW" Tiny Machines

... MIKPOOKOTTIKEG HNXAVEG
(atré poépia) Tou va
avTIyPAQovTal Kal va
emokeualovTal atrd NOVES
TOUG KalI va XeIpidovTal Ta
UAIK& ATOUO PE ATOWO ...

... Ogv gival aduvaTo, aTTAWG
&V Ta KATOAQEPAUE YIATI
€iaOTE TTOAU peyaAol ..

The Feynman Lecture
on Nanotechnology

BpaBeio NoptreA Puoikr 1965




TI 799
NavotexvoAoyia: TexvoAoyia diactacewv 1-100 nm
Navouetpo = 10° m (1 dIoEKATOUUPIOOTO)
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Mu tpiya

Awpetpoc= 0.1 mm
=100 pkpdpuetpa
=100,000 vavoperpa!
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» H KAigaka Twv Mpaypdarwy — NavopeTpa Kai BaAe

Aopég oTn duon

Dust mite
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200 pm
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Human hair
~60-120 pm wide

Red blood cells
(~7-8 um)

DNA
~2-1/2 nm diameter
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1,000,000 nanometers =
10°m =1 millimeter (mm)
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ATP synthase

i 10°m 1 nanometer (nm)
g
F
Atoms of silicon 10°m L— 011m

spacing 0.078 nm

Texvnrég Aopég

Head of a pin
L-2mm The Challenge

MicroElectroMechanical
(MEMS) devices
10-100 pm wide

e

Po\en grain . . XEXKF&

Red blood cells 3 LT
bbb,

Fabricate and combine
nanoscale building
blocks to make useful
devices. ed. 2
photosynthetic reaction
center with integral
semiconductor storage.

—

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

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

; 1]t
Nanotube electrode

Carbon
buckyball

2]

Quantum corral of 48 iron atoms on copper surface
positioned one at a time with an STM tip

Corral diameter 14 nm
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Nari;;;
o Narti BéAoupe va kavouue Ta Tpdyuata 1600 PIKPA;

« Na va eTmiaéoupe kKaAUTepa TTpoidvTa; MikpoTepa, @BNVOTEPQ,
yPNyopoTEPQ, Kal o atrodoTIKA. (HAEKTpOVIKE, XNUIKA,
KaBapioudg Tou vepou, PwToBoATaikd, 1aTPIKEG BIaYVWOEIG
Kol BepaTreia, KATT.)

o lNa va ekueTaAEUTOUPE KAIVOUPYIA QUOIKG QAIVOPEVA OTIG
EMOTAUES Kal TNV TEXVOAoyia. (KBavTikr) cuuTTepIQOpPd, Kal
GAAQ)

18 nm

(+) RNA

—_—/ genome
Protein coat

wisc.edu

nih.gov
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Gekko gecko

Spatula’
100nm
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AuTto-ocuvappuoAoyoUlevn vavoTteXvoAoyia

Nwe;;;

Inter-molecular
ir d gularly arranged
Ordered molecular orientation

Chemical
reaction

lipid
bilayer
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ATTO TTOTE £XOUNE EQAPPOYES TNG VAVOTEXVOAOYIAG;

2 5 6 12 16 18 24 60 %0 150 "m

Ta TTOAAG TTPOCWTTA TG
NavorexvoAoyiag

Biotexvoloyia

TexvoAoyieg
MAnpogopiag

Mnxavikn
PouTroTikn

MeTagpopég

YAIk&
Pouyiopog

AcpdaAeia
Apuva

Evépyeia
MepiBaAAov

ewpyia
Tpogiua

latpikn

Aepovau- ]
Yyeia

TINYIKN




Ta JIKpA pIKpOTEPQ!

> Navo-kAipaka

ibm.com
Makpo-KAipaka

===)
©
10 GB 20 GB 40 GB
2001 2002 2004
2kKAnpd¢ diokog

Mayvnrikn amobnkeuan dedouévwv
Xpnoluyotrolei vavoTexvoAoyia!
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Néoca {odevoupe oTNV ayopd
“VOVOTEXVOAOYIKWV” TTPOIOVTWYV;

Mepitou $80B  atiag TrpoidvTa xpnoiUoTIolouV
vavotexvoAoyia oTig HINA 1o 2009.

H kupiétepn karnyopia givai:

KatavaAwTikd TTpoidvTa

Forbes Top 10 MNpoiévra
NavorexvoAoyiag 2005

iPod Nano

Canola Active

O’Lala Foods Choco’la Chewing Gum
Zelens Fullerene C-60 Face Cream

Easton Sports Stealth CNT Bat

Casual Apparel-Nanotex

ArcticShield Socks- odor and fungus resistant
Behr NanoGuard Paint

Pilkington Active Glass

0. NanoBreeze Air Purifier
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ABANnTIKA MpoidvTa

KaAAuvTikd, Pouxa kai Tpé@ipa
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KaBapn kai POnvA Evépyeia

>
L, r
Bd g
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1

Computationa Courtesy: Steve McIntosh, UVA
catalysis
Courtesy: Matthew

Neurock, UVA

Laser-textured silicon for solar cells
Courtesy: Mool Gupta, UVA

NavoowAnviokol yia ypnyopoTtepo,
KOAUTEPO Kal @ONvoTepo Tagidl oTo
diaoTnual

Electronically, operated Flight Surface
(smart materials)

b b R (Nano) Electrochemical
Integrated/Aerospike; - tems (MEMS or NEMS) 2o

[n_gi% o 2

H2 Storage. Lithium batteries and

fuel cells

Composite Aeroshell

Digital Nanoelectronics
(computers) -
IPS elements

Courtesy of NASA .ﬁ'
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Navo-larpikn

NavotexvoAoyia yia
dlayvwaorn, BepaTreia Kai
TTapakoAouBnon Twv
aoBevwv

Aidyvwon
O¢parreia

“@epayvwaoTiKi” Kal
E€atouikeupévn BepaTreia

Aldyvwon

Epyaotrpio o€ £va Toir (lab-on-a-chip)
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Navoowparidia yia d1dyvworn Tou
KOPKivou

E€eidikeupéva oTo va TTPOOKOAAOUVTAI O€ CUYKEKPIPEVA
XOPOAKTNPIOTIKA TOU KAPKiVOU

Metagopd PapudaKwy

Pdapuaka eutrEPIKAEiOVTAlI O€ VAVOKEAUPOG YIa
QATTOTEAECUATIKOTEPN KOI OTOXEUMEVN METAPOPA

A: Scanning electron microscope of a dried 10-um-diameter colloidosome composed of 0.9-
um-diameter polystyrene spheres.
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OepayvwoTIKA Kal EEaTOMIKEUPEVN
Oepatréia

o OAa-oe-éva (didyvwon, Bepartreia, TTapakoAoudnon)
o E¢atopikeupévn oTa XapaKTNPIOTIKA TOU KAPKiVOU Kal TOU

aoBevn
0

W
Active Targeting Activation
o > & >
Nanotheranostic agent Accumulation Therapy and Monitoring

administration

G

Intravenous administration
a Administration Vascular phase Distribution Post-clearance

’%Ql/

gy
Vasculature of an Fluorescence After ICG clearance,
abominal tissue flap distribution in a heptatic CRC
for use in breast the liver metastasis (arrow)
reconstruction is revealed
c Oral administration
Administration Accumulation Metabolism Fluorescence

- €L~ <~
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Education & Ts
(_

C A [) www.nninorg/education-training Q=

3 Google Calendar &3 Language Tools [+] Google Mail B Outlook [ 151 Web of Knowledge (@ Scopus - Citation ov... $3 Dropbox D O e et
NN’ National Nanotechnology Infrastructure Network T
Serving Nansscsle Science, Enginesring & Technology

Home
Aboutus A .
- Nan'3'oZp |
= Nanotechnology for kids s
magazine = W site » exhibits
Saciety & Emics
News & Events 7 |

Nancoss, the NNIN Scitnce News Magazine for Kids,
‘and cther public education organcations.

Eds & Training
K-12 Teachers NNIN's education programs address the explosive growth of nanotechnelogy and its growing need for a
skilled workforce 3nd informed public by offering education and training to individuals (school-aged students
Nanooze Magazine to adults). We provide resources, programs, and materials to enhance an individual's knowledge of
nanoscsle science and engineering and its application to real-world issues. We believe that 3 strong US
et sconomy requiras 3 STEM-|iterste workforee ready to meat the technological chsllenges of 3 nano-enabled

ecenomy a3 well 23 an informed citizenry that supports continued and safe growth of nanotechnolagies.

Graduate & Professionals 1y, has 3 two-prongad spproach for sducatian and tra ms of nation

addressing local needs of individual sites. Together, NNIN's education activities comrise ane of the largest
Community nanotechnelogy education programs in the world, reaching 25,000 individuals. in person, through over 200
avents each year as wall as many more through our Nanooze magzing and on ling offerings..

scope and programs

Educational Articles
1n addition to the cutraach companant of NNIN's Education Program, NNIN has a large efort in squipmant
Education Partners and Eraining that spans from the Research component of NNIN. Over 2000 users are trained in NNIN each
yaar. through mora than 10,000 individusl or group training avants. Soma of the training is availabls by
wvideo a5 a refresher.

Euxapiotw MNa Tnv Npoooxn Zag!
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SEVENTH FRAMEWORK
PROGRAMME
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MARIE CURIE
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