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Nanotechnologia: mirol
beszéelunk?

Minek a hajnala?
- Aranykor?

- Kaosz?
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Miert mas a nano meretek vilaga?

« A fizikus szemével:
azert mert az egy
nano—objektumot
alkoté atomok donté
tobbsége felUleti
atomnak tekinthet6

=> olyan mint
,csomagolopapir az

ajandékon”, A KVANTUMOS
mint maga az .
ATOMOKBOL

ajandek




Uj szén allotrépok:
az egy hanomeéteres “foci” és
rokonai, a szen nanocsovek

allithatok eld
,kifaragassal’, ra kell
birni a szénatomokat,

hogy igy
kapcsolddjanak ossze.

(Grafén sik
“feltekerése”
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Tulajdonsagok
ELKTRONSZERKEZET

 fém vagy félvezet6 (feltekeres sz.)
* ballisztikus vezeto

* nanoelektronika ,sziliciuma”
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| nanocsovek
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Alkalmazasok

A 11O glass anode
e - Phosphor
SPACER array
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metal cathode

Fig. 5. Demonstration field emissicn light souree using carbon nanctub
cathodes (fabricated by lse Electronic Co, Japan) |15
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Nanotechnologia”? Mikor?
A technoldgia valtas még csak elkezdodott ...

Az els6 autod is inkabb hintd volt ....




Valtozas

NAGY LEPCSOK a

Gazdasagi, Szocialis és Politikai
torténelemben
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Idé

Szamitogep

Gépkocsi




Valéjaban nem lépcsik, hanem S-
GOrbek
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Valtozas
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Gyorsulo Hatasok

Nanotechnolégia

Ipari forradalmak







Hangya, vagy madar perspektiva ...
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A Kiiszobon Alld Forradalom

= Nemcsak uj termékek — hanem Uj termelési modok

* Olyan termeld rendszerek, amelyek termeld
rendszereket gyartanak— exponencialis szaporodas

= Hihetetlenul felgyorsult termékfejlesztés — olcso
,rapid prototyping”

= Hatassal van valamennyi ipari és gazdasagi agazatra
— altalanos technologia

= Qlcso nyersanyagok, elhanyagolhato tokeigeny —
gazdasagi diszkontinuitas (diszruptiv technoldgia)

®" Hordozhato, "asztali gyarak™— tarsadalmi szerkezet
bomlasa

= A hatasok nem allnak meg a hatarokon — globalis
atalakulas

Mike Treder
Executive Director, Center for Responsible Nanotechnology, USA
Troy, New York November 16, 2004



TENYEK (2006 februar 04) 71 cég forgalmaz

,2nano-alapu” termeékeket (forras: NANOVIP.COM)
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TENYEK: (forras: Forbes/Wolfe Nanotech Report,
Dec. 2005)

,Our third annual Nanotech Product Guide reveals some
interesting trends. The overwhelming majority of
commercially-available nanotech products on the market
today are in sports. Last year, we featured
Nanogate/Holmenkol's Cerax Nanotech Ski Wax,
Babolat Tennis Racquets using nanotubes and longer-
lasting nanoparticle tennis balls from Inmat/Wilson. In
2004, sports led the way for nanotechnology
commercialization yet again. From golf balls to
footwarmers, athlete skin care to new tennis racquets
(from Wilson, again), consumer demand for better
exercise equipment and materials is still driving
nanotech revenues.”



TANULSAGOK

« Az élsportolok es a csucskozmetikumok
vilagaban nem az ar az elsodleges szempont —
mindseg és teljesitOkepesseg mindenek felett!
=> ezek a teruletek alkalmasak az uj és egyelore
igen draga technologiak ipari bevezeteseére.

Hasonld elvek érvenyesulnek a katonai
fejlesztesekben, azokrol viszont kevesebbet
hallunk ...



TE NYE K: valogatas a 10 vezet0 nanoetechnologial
termék kozul (forras: Forbes/Wolfe Nanotech Report, Dec.

2005)
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(Shock Doctor/Aerogel Hotbeds)

Northborough, Mass -based Aspen Aerogels
launched a nanotechnology-bosed footwarmer
in March of 2004, which is now used by the
2004 winner of the North Pole Marathon, the
Canadian Ski Team and the U.S. Military's Elite
Special Forces. Aspen's Pyrogel ARS401 utilizes
highly-insulative nanoporous-aerogel
technology, providing 3-to-20 times more
thermal performance at a
given thickness when
compared to existing materials.
Plymouth, Minn.-based Shock
Doctor has developed a
product called Hotbeds, which
i& being used in military boots
for improving the level of
comfort in cold weather
operations. Since the Pyrogel
ARBA01 is so efficient, the
Hotbeds are only 2.5mm 1hic:k._él IE_

Washable Bed Mattress

in the laundry. In the
gecond layer,
Nano-Tex creates a
gemi-impervious layer
that traps fluids and
particles so they can
be washed away. The
third layer is Terry
cloth treated with
Teflon fabric protector
that provides an extra
level of protection.

1. aerogel

2. nanofluidika
+ nanotextil

In October, Simmons Bedding Company, one of the world's
largest mattress manufacturers, unveiled its lotest
innovation--the HealthSmart Bed, featuring a zip-off
mattress top that may be laundered or dry cleaned. The
top is available on all Simmons Beautyrest and BackCare
matiresses and s targeted to sell at price points of $1,308
and above. s coolmax-channeled fibers wick away sweat
and moisture as you sleep and allow fabric to dry quickly

?
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Golf Balls And The "Nano” Dri'c..«er!jl

Tokyo-based Maruman & Co. has
adopted fullerenas from Honjo Chemical
for use in the top of the line "New

Majesty” driver, which went on sale on

July & of 2004, Compared to conventional
titanium, the new driver resists bending 12%
better, has a hardness 3.6% better than
fitanium, a 20% more resilient head and an
increased flight distance of 16 yards as
compared to their old 360cc class driver.

Buffalo, MN.Y.-based NanoDynamice might have a nice
deccompanyling stocking stuffer. NanoDynamics came up
with a golf ball that can correct its own flight path. The
design of the ball--and the undisclosed

nanomaterials it's made of--serve to better

channel the energy received from the club Ax
head, and thus correct a wobble or slight | “"'ﬁ.- 1
drift. The ball is expected to hit sfores in




TENYEK: valogatas a 10 vezet§ nanoetechnoldgiai
termék kozul (forras: Forbes/Wolfe Nanotech Report, Dec.

Nano Skin Care

New York-based Bionova offers "personalized skin care”
and says approximately 50% of their sales come from their
customized products. Through a series of questions,
Bionova scientists tailor face, hand and body creams based
on d person’s sex, age, race, skin type and lifestyle habits
such as levels of exercise. As an example, the Bionova
Grand Slam skin-care line claims to provide skin protection
for the climatic conditions of dll four major tennis
tournaments--from the skin-scalding sun of the Australian
Open to grass allergies at Wimbledon.

- altv

2005)

ilitary-Grade Disinfectants

Used on Navy submarines, cruise ships, aircrafts and
healthcare facilities, San Jose, Calif. -based EnviroSystems’
EcoTru nanoemulsive disinfectant cleaner cleans and
diginfects in one step. In the
post SARS virus scares of
2003, Boeing recommended
EcoTru for use on girplanes,
which helped EnviroSystems
attract 30 agirlines as

= customers. Currently, EcoTru

Tox Category IV disinfectant
product in the U.S. This
means there are no harmful
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effects.

Ha a félvezeto elektronikahoz
viszonyitunk ez a '60-as évek, amikor
megjelentek a ,taskaradiok” — azzal a

kulonbseggel, hogy ez szamos

iparagban EGYSZERRE zajlik.

BASF is now wielding its nanotech muscle in the
building-material industry, especially in concrete, brick
facinge, limestone and plasters. In the near future, your
home may be coated with Mincor, an additive that helps to
improve the hydrophobic effect of building materials, Ite
extreme water repellence minimizes contact and adhesion
among water drops and surfoces, which means rain water
pearls up immediately. The
nanoparticles in Mincor
reduce the adhesion of
water and particulate
goiling to a minimum. Dirt
particles are simply rinsed
away by rain water. BASF
is currently looking “ -

digtributors.
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Tortenelem: 60 éves ciklusok
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Gondolatok (0sszefoglalas helyett)
.

« Az U] technologia bevezetd szakaszaban Kkis
beruhazassal - elfogadva a hosszuideji megtérulést -
poziciokat lehet szerezni

A szeleskorld alkalmazas szakaszaban a szukseges
beruhazas merteke kerdésesse teszi eqgy
MAGYARORSZAG méretl orszag -esetében a
megvalosithatosagot (mar megtortent a felvezetd
elektronika estében).

« A hatasok mindenkeppen begyuriznek, nem lehet
megallitani a nanotechnoldgiat a hatarokon. (Nem csak
Kivanatos kovetkezmények lehetségesek!)



Gondolatok (0sszefoglalas helyett)
1.

* A Nanotechnologia — DISZRUPTIV technologia
=> az autogyartas kikuszobolte a hinto és szeker
készitest => nemcsak uj termek, de Uj termelési
mod is.

c A Nanotechnologia — KONVERGENS
technolégia => a nano-, -, info- és -
technoldgiak egymas felé tartanak Uuj otletekkel
és modszerekkel kolcsonosen ,termékenyitve”
egymast.

Koszono Jyelmuket!



Ki fog dolgozni a nanotechnologiai
gyarakban?

* Az ipari forradalomhoz szukseg volt olyan
munkasokra kik ismerték a mm kesobb a um
fogalmat.

« Atlanta (February 24, 2006) — \Who will operate
the nanotechnology factories of the future? Will
the public be able to make informed decisions
about new nanometer-scale products and
services? Will tomorrow’s nanotechnology
iIndustry face the same kind of backlash as
today’s genetically-modified food industry?



