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aunnuTuaavdivaaan‘laie (ZnO Nanoparticles)

SunSense™ SPF 30+ Sunscreen rorsesiwoe NANOTECH #eront
Satisfaction GUARANTEED!
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Nutraceuticals on the Nanoscale

Use of nano-sized self-
assembled liquid (NSSL)

structures

- Coenzyme Q10 “ ) Hydrophilic head

- Lutein o\ ’;‘?‘J

- Lycopene

- PhytOSter0| The nutraceuticals ‘/ \;mhoblc -

- Vitamin D 9
~30 nm

aansurg a http://www.nutralease.com/index.asp !}IEMIEWDTEC$

Nanocochleate protection

Cover unpleasant taste and smell of bioactive materials

Omega-3 fatty acid cochleates (center as powdered form)
and baked goods with BND omega-3/cochleates.

ﬁ‘
NANOTEC




Solubilization: a key technology

In the past: turbid macro structured emulsions

s EssEEs

a—ﬁ__'—_

-« w

Vitamin A Vitamin E p-earotene Caenzyme Q,, Isoflavone Phytosterin o-3-fatty acid

In the future: crystal clear solubilizates

I | | I I AQUA
E ﬂ | H NOVA

Vitamin A Vitamin C Vitamin E B—c;r‘c’rxane Coenzyme Q, Isoflavone Pny-:asrerin -3-fatty acid
gy NANOTECT
NSTDA [

Vitamin E Emulsions
(10 mg / 100 mL)

120

100

Average Particle Size Average Particle Size

Frequency (%)

10 100 Particle (nm) 1,000 10,000
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Nanosuspensions of drugs

b After precipitation
Before homogenization

a Raw material

Physicochemical characteristic

Increased drug amount in dosage form
without harsh vehicles (extreme pH,
co-solvents)

Reduced particle size: increased drug
dissolution rate
Solid state: increased drug loading

Solid state: increased stability

Particulate dosage form

g
RSTDA

Potential benefits
Intravenous: reduced toxicity, increased efficacy

Oral: increased rate and extent of absorption, increased bicavailability of drug:
area under plasma versus time curve, onset time, peak drug level, reduced
variability, reduced fed/fasted effects. Pulmonary: increased delivery to deep lung

Reduced administration volumes; essential for intramuscular, subcutaneous,
ophthalmic use

Increased resistance to hydrolysis and oxidation, increased physical stability
to settling

Intravenous: potential for intravenous sustained release via monocyte phagocytic
system targeting, reduced toxicity, increased efficacy. Oral: potential for rediiced o
first-pass hepatic metabolism NC]NDTECﬁ

10



ératinvenNiinislal Nanocrystal® technology

e Rapamune (Wyeth)

suuuvuaILg

g1 Aa immunosuppressant (sirolimus)

16Funisauauninain U.S. FDA

WanAuilusluuuvas oral solution TualaLaseay
o flugasfinmsAuluifunasuaminnaunsid
- wWAsdarilusduuuda (new!!)

o ldidneiagLAUge _a
=

]

N is— ==z
>

NANOTEC!

dratinveniiinaslal Nanocrystal® technology

e Emend
— #aen@a aprepitant, MK 869
- leFunrsauauieain U.S. FDA (March 2003)
— aanualuill US by Merck (April 2003)
- waasusilusduuuuay capsule
1559 aprepitant, MK 869 A

.
&g NANOTEC!

11



102611141757
gt

7501 15ANE59
1026012 YYABA5E

NANOTEC!

ruudveniinig (Drug Delivery System)
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siatilvAdunualaiuiaau (multi-functional liposome)
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wavudfiiGnsuudin (Lab-on-a-Chip)

aﬂnsmdmsnmsmsammswmmmma‘mmswauwmuﬂu
muﬂaummmumLmnmonmmmﬂnu Ly ﬁuammnﬂnms
Tuanavuasmal (fluidic) ﬂud’;uﬁ’msmmsanmaﬂw ﬁumum
Tdvind§Asen fiuduilduandiaae wardiudrudvianiinddu
Viueasiialdnsiaduwarintsunaasalading

100 mm >
: L

[ 160 m 1005m

jﬁ
NANOTEC

vaviljiinsuuunugn (Lab-on-a-chip) -

- Features
- Miniaturisation
- Automation
- Integration
* Benefits
- Data
Quality/Reproducibility
Reagent savings

91 1
3 NaNoTec)
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Nanogen®

7 Melking the revelutioasry vouiem

DNA chip

Cancer cell
] ﬁ@ +
DNA chip produced |lsllg
Bubble et prnting technal Fluwescellce DNA
/ l %

T | I's
1 < (- Identification
DNApmhe armay B8l /
uNn chip # = @ -
- Formed through ~ High selectty = =
covalent binding

+ Homogeneous - Ultraprecise detection
+ Temparature stability * Dn/oft determinant

NANOTECY

uTulutafuaias (Nanobiosensor)

v TuluTatiuaiad - Manafadnnvvaianileifvsunaidusiiuguanaivagiy
FLAUUNTUNAT U TutziuLziassznauamIa AT’ 2 drusrdgy

1. é3%u (receptor unit)

2. fMli/uladayana (transducer vi3a signaling unit) dyanaiunTuiueias
anadauvlaifunarauiialawa v Tunueasiiouas (optical nanosensor)

wazu TuruasifaiilW (electrochemical nanosensor)

o

uﬁtaan a3 (cantilever)

NANOTECY

15



aunaunTuAaINavAIdInsuAIsien v U luTarduiadas

) Q : J\,afbj\

——
\'Q\P DNA, Linker
£ (a
—— nanoparticle-modified DNA
" E —— unmodified DNA
g m 2 wc[ o
~
@
| Q
g °
585°C
I l £
— — 2
<< 59°C o
without with
DNA linker DNA linker 3 4 B0 & 70

Temperature (°C)

1y TaduiaasildaunaunTuaasmasdlunisasiaduasiusnssusadidianauunin

3 5
g NENOTEC)

nsiciunadnsaidaaadugdudaiudauazlutladuiadas
wuuldanilelailutiviunisdnugilhaisawnuiu

rating Biosensors and Drug Delivery
WHO, approximately 177
million people worldwide
suffer from diabetes, and
that number may double
by 2025. Nearly 40 percent
of people with diabetes
require insulin injections

Gontral Gircuitry Blosensar Drug Release Holes

Batteries

v A
——

\
| (e
WA — e :

7 7 7
Artificial Muscle Membrane Drug Reservoir
Biocompatible Permeable Membrane

=pgl=] ~F Close-Up of Drug Release Holes NQNDTECﬁj
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Nanomaterial

SR NeNoTecT
AsAtunldsstanuasidaauiu
3 Nano-dimensions 2 Nano-dimensions 1 Nano-dimension

<100 M TuLNms

- aynauniu
- WU TU
- nunalaga f
- Wataasu o
- oulasaiad <100 W TuLNmS <100 M TuLNes
- AAURNAAN - 1 ulauniu
- gmea‘s?{im‘iu - a6au11y - HlduusunTu
- a9 - iauTuasuau
RIS nNENoTECT
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Shape of nanoparticles

Intensity (a.u.)

jﬁ
NANOTEC

NANOMATERIALS

One phase or multi phases

Surface )

Structured surface, film and

Particles ) structured film

Surface bound

l l

spended in liquids / \Suspended in solid Airborne

18
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Liposome Dendrimer

Organic Nanoparticles
Inorganic Nanoparticles
Organic/Inorganic hybrids
Carbon based

Liposomes

Biological nanoparticles

g
RSTDA

AsAnunldscianaasauniauiu (nanoparticles)

Gold Nanoshell Quantum Dot Fullerene

(e.g.: Polymers, Dendrimers)

(e.g.: Iron oxide, gold nanoparticles)
(e.g.: Nanocomposites, core-shell type)
(e.g.: Functionalized fullerenes)

(e.g.: Functionalized, inclusion complexes)

(e.g.: Protein and peptide based nanoparticles
with other biological components)

jﬁ
NANOTEC

aun1aunTuaa9Iiu (Silver nanoparticles)

aunAunTuzasduifiaunaidnnin
10 nTutuasagfidndainasdu

wlasinanndsngnisalniemaudy
uasinasuliflunsidauuaiiGzy

—
/

—— e

Bio-Nano Ag+
Silver Spray

jﬁ
NANOTEC
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SEM SEI  5.@8kY  =5,08@ 15m WD 15mm

SEM images of silver nanoparticles
on cotton and polyester fibers

aumadiuuiuluas
(IPERHEERN
SR nNenoTec!

aun1anavulu (gold nanoparticle)

m

kS @
Wavelength ()

¢ 15.31:!11?:.‘1
Erameter /nm Surface plasmon resonance

jﬁ
NANOTEC
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aunrauTuzaslnmiiianienaaniae (TiO, Nanoparticles)

Photo-catalysts
Harmless .
Harmful co: @ Light
Formaldebyde
HCHO

T

Radical

® —Eleciron

Air freshener

poiution source inlel IR

dusl O

Car Air Purifier

\‘;ﬁ Me H&mm "i-: '::uwmr NQPQTqun TM
[ e TECHNOLOGIES NOWG
\\: / “’"‘“‘::z “ 3 }’ jj http://www.nanotwin.com/
Ce* W '
ralsasing ouel of hydro-oaida anians
SR I nNeyoTec

®  nano-tex

idavaddiuuanvinlv
fansaduulé

MINIMIZES STAINS
LIQUID REPELLANT

c.*. nano~pel

A NANO-TEX INNOVATIGN NCINDTEC\I
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Fevandiautiduilau (Stain repellence)

Untreated Treated

Hydrophobic materials work on the nano scale that is, on the
molecular level, to protect each fiber in fabrics that go into
water-and oil-repellent fabrics

g

ﬁj
NSTDA NANOTEC

Phase Change Materials (PCMs)

1. Excess heat generated by
the body is absorbed into the
OUTLAST® Thermocules™ PCM

3. Comfort zone is maintained
next to your body

3 5
g NENOTEC)

22



wat/ unTumaunwada (clay/nanocomposites)

AOLAULI AW LAL

o fianula Tadu

. fiauudousege tinnagda asndainaainuniuaasd

« Aunsfuntuaading insefilasasendnivuiuy
Winszagnoindauiiuasdinal

o nuanusauldge waniluawuia

. havihlviwadwasfinwiléadu

« fianaununnni filler ufiaduinsuaslunadwasd

@ isreplacesby @ = “/VL\/\/\/\/\/\

.
g NANOTEC!

—— Layered silicate

—— Monomer

Intercalated
nanocomposite

Conventional
composite

Exfoliated
Nanocomposite

23



Polymer Nanocomposites

Clear barrier film —D888

PP/Graphite nanocomposite without (left)
and with (right) compatibilizing agent

Used for meats and cheeses,
and in coffee packs

Better for the environment — {
PET/vermiculate layer replaced I @ NAUX

PVDC in a barrier film T

~DuPont Teijin Films~ }>Nanoc0r’ & DENNISON
ANEW WORLD IN POLYESTER FILMS

LsellngyFebfos Usasluzar o Sanislsy Tazisialoglas fur PLities

g
RSTDA

ﬁ‘
NANOTEC

Using a patented material and process, the inner core
of the tennis ball is coated with a butyl-based barrier
called Air D-Fense by InMat LLC, which restricts
airflow from escaping the core. This new technology
utilizing a coated inner core inhibits air permeation

ﬁ‘
NANOTEC
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Active packaging

|" type of packaging that changes the condition of the
packaging to extend shelf-life or improve safety or sensory
properties while maintaining the quality of the food ”

- scavenging of oxygen, moisture or ethylene,
- emission flavours,

- antimicrobial activity,

- etc

jﬁ
NANOTEC

New fruit label indicates ripeness

This pear is red.
crisp

This one’s orange.

And this one’s yellow.

We've made picking the Ripe pear easier! To find your perfect pear, just look

-

for the ripeSense” sensor.

# WORLD FIRST 2=
MEW ZEALAND pes
TECHNOLOGY =

jﬁ
NANOTEC
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viaunTuaava1suau (carbon nanotubes, CNTSs)

AOULANLI AN L

fsunuepitaideuazaifonaradu (single wall/ multi-walls CNT)

AuARIgININ

=20

fianuudousafinagenn (NagaRFINIA)

ANUBANLUFY uazaNTalAa’lé

LinAusieneléé

il g lunsdlAfautdidulane
ianusau'ldfiunn uazfinnuadasianungiige
fusaussaavaan vialuanaufiadulianaluviald

finasuiiffluisalanldasusy (field-emitter)

_ )
Ry NANOTECY

wLuINIINIIRanarn1sladdssiaamiaasviavrTuaasaIsUay

SNUNaALNAT LAz IAAN
= wadwasuiwih

» flasAumduwindninih

» Ruanuudousuawadiuad

* Lﬁu ANUNUNIUNITUANTNIUAILATITN

AIUNRIIIU

* dlanTnIauasmiinginas

» AlRATNIALAILUALADS
» fifnfulatasaudmsurasidainas

» RudszAnEam WAL
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Janudsznauuasuiiu (Nanocomposite)

Hummer H2 Sport Utility Truck

fjaaﬁﬂssnaukﬂumsﬂssnauum’auﬂu vinl

iuitasalundiu wsgusailasiusasdiaiu
166 wazlhinldausdsouiaangfige

3 5
Ry NANOTEC)

Automotive OEM coatings PPG product "Ceramiclear”

improved scratch- and mar-resistance next-generation nanotechnology
product in the pipeline

higher gloss
Mercedes-Benz Nano-Paint ’/_"\‘\\
Nano-particle clear coat on metallic and non-metallic paint finishes % \af N
. - — ‘
E, S, CL, SL and SLK-class series A ¢

Lackoberflichen unter dem Mikroskop: Hoherer Glanz und weniger Kratzer durch neuartigen Nano-Klarlack
Paint surfaces under the microscope: Higher gloss and less scratches due to new nano-particle clearcoat

Herkommlic|
Convention;

o-Klarlack
nano-particle clearcoat

27



wisfinTuvunsizilavAunszguilu (Ceramic armors)

anutiuagInain1saas... N TunaTUla

UNTU

AtaANIAUN

Nanoelectronic

_ ;
sRpsY NANOTECY
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MOORE'S LAW

Intel# itanium® 2 Procesaor
Intel® Itanium® Processor

Intel” Pentium® 4 Processor

Intel® Pentium Il Processor

Intel® Pentium® il Processor

Intel® Pentium Processor

Intel486™ Processor

InMel386™ Processor

*
S
Sl

1 1,000,000

transistors

1,000,000,000

Gordon Moore, 1975

100,000,000

10,000,000

100,000
10,000

1,000

1970 1975 1980 1985 1290 1995 2000 2005

jﬁ
NANOTEC

FIELD-EFFECT TRANSISTOR

THE FUNDAMENTAL BUILDING BELOCK

of a microprocessor is the field-effect
transistor, which acts as a simple switch,
The proper voltage applied to the gate
electrode induces charge along the
channel, which then camies current
between the source and the drain, turning
the switch on. With sufficiently small
gates, these transistors can switch on and
off ns of times each second.

FIRST-GENERATION nanometer-scale

transistor, produced by Intel.

Gate electrode.

Sidewall spacer —?— s

1.5nm

+EEEEE

Chann

Gate oxide
Silicon substrate

INTEL (micrograph}; BRYAN CHRISTIE DESIGN (ilustration)

nsudsaas (Transister)

Strained Silicon Transistors

Normal Faster
electron flow electron flow

Normal Silicon Lattice Strained Silicon Lattice

29



AsanaUInNIYAs CMOS fivavatiiunaldlidanunnnia 10 il

90nm Node ste o
2003 65nm Node <~0{)3
2005
45nm Node

| =T
. u e R O ZQ\
i 1 2009

. 22nm Node
50nm Length b 2011
{IEDM2002) o ey

30nm 3 ! 6 nm node “-\)
Prototype : b & 2013 "0_ 74 [
(IEDM2000) - 20nm Prototype % ik T 20
(VLSI2001) - 2015 />

15nm Prototype 8 nm node
(IEDM2001) 2017
10nm Prototype
(DRC 2003) 7nm |:|

3 5
g NANOTEC)

Nanoelectronics Applications: Storages

Fabricated “MILLIPEDE™Chip

Spintronic Switch (UCSD)

Nanowire Memory (Scientific American
Sep. 2001/www.sciam.com)

Ring shaped vertical
GMR memory siack

paired word lines.

GMR Memory Cell (NVE Inc.)

HP’s Molecular memory chip

jﬁ
NANOTEC
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Nanoelectronics Applications: Sensors

Spintronic sensor
technology being tested
on a Mercedes V8

.

SMARTSHIRT SYSTEM

engine at Oxford
DNA Analyzer (AFFYMETRIX) Smart Shirt (Gatech, USA)
R nenoTec

sensor usunlzlusaaus

Couresy of D. Thomas,
Perkin Elmer Appiied
B osystems

Mlcromar.hmed Transducer

Inertial Navigation Sensors Applications for Automolive

« Acceleration
S focde Operation & Safety
| Micromachined
Silicon Nozzies H| Accelerometor Arbag
Tor Fuel Injection for Alrbag e et
Mi‘cn L\L‘"l‘:
e, et

» ifaor Pressure

Ar Cenaronng
Comorosece
Sersor

W el
et
Prossure
Sertsor
ez Fm \n nsors
Ay Plow
Semsar * Trenito Feces
Accol el g and
& S Popssd i

jﬁ
NANOTEC
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MEMS/ NEMS: Micro/Nano electromechanical systems

,/fmr o

L o

3 5
g NANOTEC)

CNT Display
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Organic light-emitting diodes, OLED
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Nano Solar cell
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Thank you very much for your attentions

nuttapun@nanotec.or.th

www.nhanotec.or.th
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