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Students will learn:

About nanotechnology

About nanomedicine

About nanobots

How nanotechnology will change your life

The future of healthcare using nanotechnology
About different nanotechnologists




History of
Nanotechnolo y

Richard Feynman was the flrst scientist
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- 1959. He described a procéks

Nanotechnologyiis an
pected future & .

of bU|Id ng devices, "Ir'
electronic circuits, from *

singl ‘atoms and molecules
Ly

- H|s tory - X

The f rs“t:us& oflthe c%ncfé'm's
in 'nano-technology’ (bu
predating ﬁ%g:of-tha’t(ha ) ’{ JF.'r

as.in "T ere’'s Plenty of

oom at the.Bottom," a talk
given by physicist Richard
Feynmaniat'an American < "
Physical Society meeting at”

Caltech on December 29, -

by which the ability to
manipulate individual atoms
and molecules might be
developed, using one set of
precise tools to build and
operate another .
proportionally smaller set, so
on down to the needed scale.



~ | 1st: Passive nanostructures (1% generation products)

a. Dispersed and contact nanostructures. Ex; aerosols, colloids
b. Products incorporaling nanostructures. Ex: coatings; nanoparticle
reinforced composites; nanostructured metals, polymers, ceramics

2nd: Active nanostructures

a. Bio-active, health effects. Ex: targeled drugs, biodevices

b. Physico-chemical active. Ex: 3D transistors, amplifiers,
actuators, adaptive structures

3% Systems of nanosystems
Ex: guided assembling; 3D networking and new
hierarchical architectures, robotics, evolutionary
4™; Molecular nanosystems

~ 2010
‘ Ex: molecular devices by design’,
atomic design, emerging funclions
~ 2015- ‘

2020
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BIOCLEAN SELF-CEEANING
GLASS

* SGG BIOCLEAN uses UV light and rain to actively
break down dirt so your windows stay cleaner for
longer.

* A transparent coating on the outside of the glass
harnesses the power of both sun and rain to
efficiently remove dirt and grime.

* Only a small amount of sunlight is required to
activate the coating so the self-cleaning function
will work even on cloudy days.

* The coating is based on photocatalytic nanoscale
Titanium dioxide
The SGGBIOCLEAN self-cleaning coating, applied
as the glass is made, is permanent and stays on
the glass for the lifetime of the window, unlike
other wax-like ‘easy-clean’ products, which may
need reapplying.







the timeless Thai herb, Pueraria Mirifica.

Nanosomes are oxidation stable compound which expands the cellular
substructure and promotes devel@pment of the lobules and alveoli of the
breasts.

Nanosomes are protected
provides added advanta
texture of breast skin

m Surface & bulk erosion also, this feature

8 - Toning of Breast Skin, visible cleavage, radiant
rotection from free radicals.
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Iconic Steamer

* Refines pores by deeply
moisturizing keratinized cells

- in the outermost layers of the
skin with nano size lonic /

Steam.

* Heatis atatemperatu
degrees higher than body
temperature, Deef
moisturizing, en '/:mc]ng
collagen, {6 DOres,
reducing and
balancing excessive facial el

o I\/Iy Panasonic



Penetrates deeply into keratin due to its nano particles ion steam.

Mano particles
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Tha valuma of nano siza at tha call level is approximatedy
1/8000 that of ordinary steam.
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Ordinary steam MNano particles lon steam
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Mo penetradion over skin surface. Deep penetration  Siin is filled with moisture  The pores closed

The particies begin cryng mmodiately afier normal sieem
8 by it Th lafpe S0 sheaf Hartickes Ay
Denetraion of FOSHED BNG proMmote evapanelion.




*  Nanomedical approaches to
drug delivery center on - .
developing nanoscale -~ Nanomedlcn’]e
particles or molecules to _
improve the bioavailability of [} .
a drug. :

* Nan particles of cadmium
selenide (quantum dots)
glow when exposed to
ultraviolet light. When
injected, they seep into
cancer tumors. The surgeon
can see the glowing tumor,
and use it as a guide for
more accurate tumor
removal.

* ltis greatly observed that
nanoparticles are promising
tools for the advancement of
drug delivery, medical
imaging, and as diagnostic
sensors. However, the
biodistribution of these
nanoparticles is mostly
unknown due to the difficulty
in targeting specific organs
in the body.
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< This nanobot is futuristic .
that enhanceswyeur braimn
*cells giving you-more
space for knewledge and;
learning g . .

< This.nanobot is also. . _a -
W futuristic, it iswere:you y
=carn haveisexual contact el

and not get pregnant NanObOtS
is flanobot is also =
T g ~ BBeing werked on:butiitis

- used'to clean.up your :
= - _icholesterol in your blood" :
X i ond stream
. : 3
g e
r * The technology offerieating'machines or r-@b?)lt-s"at or close.to the

Nl microscopiciseale:of a nanometers
Y e+ Creditis:given to Eric Dexler forithe creationiof nanot!ots.

* |nthe human body, nature hassmade its own organically- &
constructed machines to assist in our survival -.for, example, White
bloodi cellsimoeyve freely.around in our bloed systemsiselectively,
locating'and destroying.invading counter-productive life forms;and
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" The Future of
Narnormedicine will soon be able to ‘ Health care

[l

=

restore blind nerve cells restoring light A

sensitivity making blind people able to

see, public health workers in

sangladesh could place contaminated L J

water into transparent bottles, which |\ e

when placed in direct Jlmlum could ) A

disinfect the water and melr) prevent Wl W
water-porne diseases like cholera, b9 Y

dysentery or I)JIJJ medical wcmrnrmm L1480 N

in Vietnarm could use a tiny “reporter” ‘f"_ '

molecule that attaches itself to specific ’ | |
pacteria or viruses in a patient sample Empirical Nanotube Model for
and read with an md,g)ens]vg laser Biological Applications
devic ,9 sl R RUERRUCH R Carbon nanotubes are being proposed
whether an infectious diseasg is as nanodevices for drug delivery, DNA
present, and a nurse in FFELII could transfection. and biosensing. Thev can
dispense a gel rrmr would stick to the ’ J y
AIDS virus surface like molecule r also be employed as nanopores that

[

> m

cking conduct protons, ions, and small
ngg‘n molecules, or as reaction vessels for
new types of chemical reactions.
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B.otech revolution

Smarter prosthetics bestow
greater control on amputees

The convergence of computer technology, alecino
ped prosthetics, the field of repl g
bloenginaared prosthetics
s have mare contral ever their
I limbs. Here is a look at how an advanced, experimental
prosthelic works.
Sensors monitor
muscle movements
ients mak £ )  Silicone
and muscle movements in their ¢ ) sleave
limbs. The extant r

Sleeve translates
movement to impulses
Amovement map of the
limb is created
translating data from the
s into an analog r
en a digital signal, ol ] Computer
d : coordinates
movement
The pre-
programmed

Pressure
signal
converter

Microprocessor
the user wears

maoticns of the
robatic hand.

* Nanomaterial can replace the tissue scaffolds for
replacement of human limbs and organs

* You are also able.to use robotic limbs




* A) The brain emits a barrage of signals
that form a plesy@n how the muscles
and joints.of the arm, fingers and wrist
{leek to move to accomplish a desired

ask. .

* B) In an effort tc
several groups G .
testing systems iin animals the
interpret brain sighals and
movement in.robotic limkt
advancesythey hope tha

people will beahle.m‘*gfmnh
robotic devices into part of a

representation of their body and regain



Enhancements

The new human enhancements will
open the door to "enhancements”
of the body — better 1Q,
appearance, and capabilities.
These enhancements will definitely
benefit many, but they also bring
up important moral, ethical, and
legal questions that human society
has not yet had to face.

In the long run, nanotechnology
would enable us to analyze and
repair any physical ailment in the
body.

This would mean that
nanotechnologies would be able to
repair someone who is damaged or
diseased back to full health; an
aged body and brain could be
restored to a youthful state.

The more controversial
enhancements would likely be
"unnatural" enhancements to
human talent: extreme intelligence
and memory capacity, significantly
heightened sense of awareness,
astonishing athletic capability and
strength, and beauty
enhancements are just a few
examples.



Nanoprobes

* It uses a very small
optical fiber which shines
light on a sample and the
vibration reflections of the
light can be measured
with such precision that
samples can be
accurately characterized
and identified. The
technique is wonderful for
analyzing very small
molecules of things like
chemicals, explosives,
and drugs.




INanoprobes toaay

* The process was developed
by tapering an optical fiber to
a tip measuring 100 nm| =
1000 Angstroms wide. A very
thin coating of silver
nanoparticles is added to
enhance scattering effect of
the light. The reflected light
demonstrates vibration
energies unigue to each
object (samples ini this case),
which can be characterised
and identified.




Nanorpobes in Red Blood Cells

NaNOProenE aepIctedin

tnEeuture;, traveling

dMong rearhbliood cells. n

coming years; e

naneprekne willfevelve . . NANOBOTS
ffem basic diagnestics; 1o '
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Iihe National Institutereif@cclpational
Satlety and Health (NIOSH); released

an Interim Guidance: foitheViedical
Screening off Woerkers Potentially Expesed
o) Engineered NanoparticlessWViiat theyiane
saying Isithat they denoetagiee with
Engineering objects invelvinginanoparticles
Pecause it is an health rsk; although
[nereasing evidence indicates that exposure
terseme engineered naneparticles can
cause adverse healthrefiectstin laloratory.
animals and they:are testing to)see it will
effiecthuman beingsias well.

Pesticide & Toxic Chemical INews ieports
thatichemicallmanufacturerBuPont andithe
nonprofit erganization Environmental
[Defense are developingla joint framework
for risk assessment ofi nanematerials. The
flrameworkiitselffis for “the responsible
development, preduction, use'and disposal
oft nanoe-scale materials that identifies,
manages; and reduces, potential risks
acress allflifecycle phases: they will'lbe
pPassing laws seen eninanotechnology:te
contrelfthe technology and noetletit get out
of contrel




*| think that
nanotechnology Is

' ’ a great invention it

A”ISOH = IS going to be able

COmmentary tordomany things
N the future.

D Soon there will be
no need for all of
the simple things
that we do
eurselves.

* Evenyinizepneahc iy
prograffymEERIsEIdE
that nahoEigi| S8
ISSUES butTISVo ulG Q.,p
| like that the:na opart

cancer, Itisee s 215 If Jv‘ CUgE
a field dealing v]'th nanotecnrdlideyazigle
all consumer presi=ERviiEeeRtain

nanotechnology S BlligeRee0,eothes,

and medicines.
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College of

. Offers Nanbs
e( .

alerScience program

/ , iRz skilll base and know-
L&y TOK— PWIEdQE creation in the
‘ «1rea*o I2lNos ale maternals;

ERgInEEnnE program provides
colesponding skill and expertise in
thherdesign, fabrication, and
INtegration of nanoscale devices,
structures, and systems for the
development and deployment of
emerging nanotechnologies.



Ph. D. Program 1in Nanotechnology

University _ 2

of Washington -

Required: AT ‘i‘
= Nanorelated Counrses outside
home depariment (about 50 courses)
« Rotation in Iab outside the home
depariment
+ Thesls in nanoscale sclence &
nanotechnology
« Nanotech seminar

O'pifons: 9
» NanoTeck User Facilily fii
» Imdustry or PNNL Internship
« Mentoring Frogram .
(Cereter for Workforce Developerer) LI
» “Fudure Faculty Tradning™ Certificate Home
= “Entreprencurship in Technolfogy"” Cerfificale Department

MNSF-funded IGERT Program

Conter
for
MNANO-
TECHNOLOGY
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Pullckel Ajayan
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http://upload.wikimedia.org/wikipedia/en/3/34/Pulickel_Ajayan.jpg
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