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Sustaining growth in nanoproduction

Much has been said about the predicted spectacular
growth in nanotechnological production in the coming
years. In order to sustain such growth, a considerable
investment in technological and manufacturing/business
infrastructure is needed. Part of that infrastructure is
quality-assured metrology and standardisation in
nanotechnology. This talk will review national, European
and international efforts, particularly addressing
nomenclature, metrology, risks and product specifications
and including prenormative R&D in nanotechnology.
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Sustainable growth in nanoproduction?

Global Hanotechnology Market, 2002-2008
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o nordocn

Nardic Innovation Centre

Nordic NanoTrade

 Much has been said about the predigasttacular growth in
nanotechnological production in the coming years.

* In order to sustain such growth, a considerablestment in
technological and manufacturing/businadsastructureis needed.

 Potentially largerisk to (Nordic) industry of unnecessary costs
and duplicate work if one does not follow the intgronal
standardisation development
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Nardic Innovation Centre

Nordic NanoTrade

Unigue opportunity
Proactive:
- standardisation development

- developing and introducing standardised charazton
methods in nanotechnology

- before national and regional positions becomedfixe

Pre-normative R& D in nanotechnology
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Nano-Series Cemented Carbide Gradd

for Printed Circuit Board Tooling

SANDVIK “Nano-Series” cemented carbide grades
have been developed to meet the exacting demands
placed on solid carbide tooling by modern technology,|

SANDVIK “Nano-Series” cemented carbide grades
have a tungsten carbide (WC) grain size of 0.2 um.
This grain size is achieved by means of a unique
processing roufe quite different fo conventional carbide
technology.

These materials have been developed as a result of
an extensive research programme omed at opfimising
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Nano -products
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WHERE TO EUT

= Apparel

= Interior
Furnizhings

= Uniforms

FAQS

=Read FAQs
Learn more about

Mano-Tex™ Resists
Spills Fabric

> nano-care-
RESISTS SPILLS ‘ B MAMO-TEL INNOFATIOMNM

The waiter just spilled an iced latte in your lap,
but you don't mind. You're wearing pants made
with NANO-TEX™ spill-resistant fabric, so the
coffee just beads up and rolls right off.

LIGQUIDS ROLL OFF
Now, this beats those conventional fabric
treatments we've all

seen before. That's
because Nano-Tex
builds spill resistance

into the very fibers of
the fabric, and this keeps
the pants comfortable, soft,

: SPILL RESISTANCE
and breathable—just as they

allows spills to wipe off easily

should be.

DURABILITY
maximizes performance over time

With NANO-TEX Fabric, you're looking
® Product Info good and feeling good. Complicatians roll COMFORT
Learn more about away like water off a duck’s back, and you're retains natural softness for maximum

Mano-Teu™ Resizts dv for whatever’ t comfort
Bady ror whatevers next.
Spills Fabric [pdf) BREATHABILITY

allows fabric to breathe naturally

Filkington Activ™ - Self-cleaning glass

Pilkington Activ™ - the world's first self-cleaning glass - is
available now inthe markets listed on the lefi.

OTHER NANO-TEX
FABRICS

Latest T ) {1 !

Pilkington Activ™ Neutral

REPELS &
@ EESSISSTAE RELEASES STAINS

@ COOLEST COMFORT

An attractive neutral
coloured glass
combining self cleaning
and solar control
properties.

. Click here

: previous | slower | stop | faster | next >

3. Tootsie Roll's Nanotech Nemesis - O'Lala Foods Choco'la Chewing
Gum

‘Cncoa butter has never been compatible with the polymers that give gur its
elasticity. In fact, the fats found in chocaolate will cause chewing gum to fall apart.
|Chicago-based O'Lala's saolution is toincorparate nanoscale crystals, modifying
surface marphology and giving its gur a creamier texture and chocolate flavor.
'Chocola gum is commercially available in suburban supermarkets north of Chicago
- {at specialty chocolate stores and on the company's YWeb site at. A pack of 12 pieces
= ‘WI” cost you about §1.25.
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Nano-products

* Health, safety and environmental impact
* Product and process standards

NANOHAZARD NANO HAZARD

e .. _ _ Kypros Kyprianou,
[Dimitris Deligiannis, Greece|| Shirley Gibson, Scotland England

http://www.etcgroup.org/en/materials/publications.html?pub_id=604
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Sustaining growth in nanoproduction
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Sustaining growth in nanoproduction
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Sustaining growth in nanoproduction

Conformity assessment

l Meastrement & Certification
University Testi j
) Testing Institutes body
MMI || EMC
PIESETE
- T Environmental End user

V |

,'HDptc:- electronics testing / T \
\ T Fa \

Testing & Certification
Design calibration
Marketing :
Prototype Production

‘ Product
12 57
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M/ idea *

http://www.techwarelabs.com/reviews/storage/hitachi250sata/
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EU
Current work -items In

nanostandardisation

CEN/TC352 "Nanotechnologies” @

« Terminology & nomenclature

« Measurement & characterisation of nanosystems
 Health, safety and environmental impact
 Product and process standards
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Current work -items in European (CEN)
nanostandardisation

3 ;: CEN :: Standards under. development - Mozilla Firefox
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Home page = Sectors > Technical Comoittees and Workshops = List of Technical Committees, Workshops and other bodies
CEN/TC 352- Standards under development = Print
Project Title Candidate Current status (DAY
reference Citation
List of Technical 00352001 |prcEM [50/TS Nancu.tec;hnolcugjsd—f. N Mo Under &pproval | 2008-05
Committeas, Workshops 27687 Terminology .an efinitions
and other hodigs for nanoparticles (I50/TS
270872007
\Waorkshops )
N B PG A 00352002 |prEM IS0 29701 |Manotechnologies - Mo nder 2010-05
— — Endaotoxin test on Development

nanomaterial samples for in
¥itro test systems

00352002 |prEN ISO 10801 |Manotechnologies - Mo Under 2010-05 z
Generation of silver Development
nanoparticles for inhalation
towicity testing

00352004 |prEN IS0 10808 |Manotechnologies - Mo Under 2010-05
Monitoring silver Development
nanoparticles in inhalation
exposure chambers for
inhalation toxicity testing
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Nano Terminology & Nomenclature

What is nanotechnology?

Nanoscale: Size range 1 nm to 100 nm

Nanoscale feature:

Unigue characteristics related to nanoscale size
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Nano Terminology & Nomenclature

PUELICLY AVAILABLE SPECIFICATION

PAS T1:2005

Vocabulary —
Nanoparticles

10.3

3.17
nanofibre
nanoparticle with two dimensions at the nanoscale and an aspect ratio of greater than 3:1

WNOTE Types of nanofibres include nanowhizkers, nanorods and nanowire.
[PAS T1 Steering Group]
3.18

nanchorn
nanoscale cone with a curved axis

[PAS T1 Steering Group]
3.19

nano-onion
nanoparticle compozed of concentric molecular shell structures

WNOTE Alsoreferred to a2 a nested nanoparticle.
[PAS T1 Steering Group]

Auger Electron Spectroscopy (AES)
technique in which an electron spectrometer is used to measure the energy distribution of Auger electrons
emitted from a surface

NOTE AES mstruments can achieve lateral rezolutions as low az 5 hm.
[BS IS0 18115, Surface chemical analvsis — Vocabulary]

104

BET analy=is

characterization technique based on the model developed by Brunauer, Emmet and Teller that allows the

Y\

surface area of powders to be determined by gas adsorption

vV NOTE Typucally mirogen or carbon dicsdde 15 used but gases such az krypton or argon may be uzed for low surface area materials

S

hecauszs of Thelr prearer sensinivity (MAss FAIN PET WNIT arsa).

SP Technical Research [FAS 71 Steering Group]
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Quality -assured nanomeasurement &
characterisation

MY WA/
WA

Yy 1nstitutes SP

1 metre
Secondary calibration laboratories
Control standards
Working standards
) Unicertainty .
100 Aecenracy
nanometres 108
106 \““‘---__
» Traceability 1 2 \
*Uncertainty [\~ —
* Interoperability \
&4 °* Communication 10¢
106 103 10° 103 10° Length
S SP Technical Research Institute of Sweden (m)
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Quality -assured nanomeasurement &
characterisation

— o p— —

—= =TE= Set of Calibration Gratings

Product specification DME 2356

1GZ01, 1GZ02, TGZ03

Step height:

TGIO1: 202 0.5 nm
T1GI02: 100+ 1,5 nm
T1G1Z03: 500+ 1,5nm

Pitch: 3.0 um

3.0 pm Active area:  3x3mm
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Meet (extensive) needs for traceable
measurement in new technologies

characterisation

Quality -assured nanomeasurement &

scheme of the multilayer structure

B Ga As

(e.g. nanotechnology, chemistry etc)

Challenges in nanometrology

Nanotechnology presents formidable metrological L,

challenges:

 measure in three dimensions with atomic
resolution over large areas with metrological

traceability

Chemical mapping of nanometer structures

Y\
My

[Senonetet al. 2004]

SP SP Technical Research Institute of Sweden

[ Al(0,65) Ga(0,35) As

B In(0,33) Ga(0,67) As —_—

strip 7 (about 0.5 nm) —

grating 1

grating 2

strip 1 —
strip 2 (about 0.5 nm)—
strip 3 (about 5 nm) —

strip 4 —

strip 5 —

strip 6 —

strip 8 (about 5 nm)—

Sample:

Cross section of multilayer structure
(interlaboratory comparison "Measurement of
lateral structures in the nanometer range with

SIMS”, organized by BAM, Berlin, Germany)
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Diptical micrascope image of 8 polyiner

W http://slurl.com/secondlife/Nanotechnology/210/213/308
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NnNordon

MNordic Innovation Centre

Nordic NanoTrade

Guide to nano-measurement

Nanocharacterisation

20%
13% e, 5%

10% i 20%

B Gireishapa
N Electrical keading
BN Cptical inputioutput

Nanometrology

Other

Tribology

Ellipsometry

Optical profilometry
Chomical (EDX, . )

3-D contacting measureme nts
Intarferomatry
Resistivity'conductivity
Contacting profilometry
Scanning probe microscopy
300 Pn-E0 A EHING MEALUIrems e

Classical dimensional measureme nts

7 Full-lunctinnality 31 ‘ﬂ‘,n"“ Scanning electron microscopy
Reliabifity (MTEF) Uptical microscopy
Material properiies http://www.memstand.org e
Percent
Table 1 Mlatrix of nanotechnological objects and metrological methods
\ Metrology | mass optics electricity pH
Object
MpmdrMf-physical properties x X x ¥
MECoRtm foF SersorsactUE o SIeectr oncS x x
X X
VIOV eto

VY
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Quality -assured
nanomeasurement &
characterisation

Price of good component

I—————————.S, L L PR
30% 40% 50% B0% 70% 80% 90% 100%

0+—
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Health, safety & environmental aspects EU
of nanotechnology

A scoping study to identify hazard data
needs for addressing the risks presented
by nanoparticles and nanotubes

80 viouth breathing
PO Moowbrethina_ ey
=
S 50 h ) —_ Al
E 40 ‘ . —
2 30 I— N
QO w
0O 20 ¥ ~ \x\ “
10 J S T
0 —
1 10 100 1000

Diameter, nm

Figure 2.1 Regional deposition of inhaled particles with diameters between Tnm and
1000nm for nose and mouth breathing in the extrathoracic airways (ET) bronchial
airways (Bb) and alveolar region (Al) during breathing at rest as predicted by ICRP
(Yeh et af, 1996).
W

VY] http://www.defra.gov.uk/environment/nanotech/nrcjfpazarddata-scoping.pdf
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Product and process standards in EU
nanotechnology

Help ensure correct and consistent description of nano-products.

Guidance on:
» understanding the material properties that contribute to (nano)product
performance

* selection of appropriate measurements and controls for use in specifying and
controlling manufacturing processes,

 guidance on impacts of contamination and guidance on packaging and
transportation to ensure preservation of performance.

| i Jg T
reduce p S oy i

* reduce prices
« expand market
* increase customer confidence through assured product consistency
* impact safety

 confirm that nano-products meet minimum recommendations

http://www.techwarelabs.com/reviews/storage/hitachi250sata/
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Nanotechnological companies in Sweden

., Nanoteknikforetag i Typ av foretag:
Omraden: . Kurs text:  Féret
' : 30 50m
. Sve rlge anvEnder sig
€ Elektronik av nanateknik
Material- och Yibehandiing Fetet:  Manplekitiorstng
“, Bioteknik e
Instrument och Utrustning e /
. . { a \ |
Grundad pa forskningskompetens fran: L 57( . Chromagenics Sweden 1 N
— 1, Gyros ;
¢ Chalmers Tekniska Higskola yi -;:u. 2?:;!:1%2: 'jl N
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Micronic Laser Systems K
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(" Celiectricon € Manosep L
" Layerlab G = Nanospace |/
Manocfactory Instruments © 2 Nm Spintronics K
Nanoxis © Replisaurus Technologies L
' Promimic © = Bilex Microsystems
Sindre © Akzo Nobel
Smoltek C " .:?I‘labefa
-5 c Y Altana
Gnc\:rn::'l "t Biozensor Applications
“ Midtorian Buovifrum
Mabel Bi ' Carmeda
m:ﬂare "-"E;m;uﬁr; Network Power Energy Systems
1 VOLWOD Technolo yatema
L% = 2. = infineon Technologies
("% Camurus L 3 | Lightiah Sweden
= Epigress L 1 MWE?-.:;I
“ Genowis L .
= Manofreeze Technologies L gﬁﬂﬁ Inteligence Systems
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Active Biotach Appliedsensor . Xcounter
Y = Air Liguide Gag Impact Cosfings = Zarlink Semiconducior
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Qutreach in nanotechnology — Swedish
nano -standardisation

"I’ ™ |oggain | Registrera dig
YWad gdr 2157 | Medlemskap | Presservice | Tidningar & Myhetsbrev | Kontakta oss | -

Startsidan standarder Projekt Utbildningar e-butiken

Startsidan = Mwecklingsprojekt

T =S T = 7 =S = 2 = ! VL= W =

Siok pd sis.se |

Forfinad sakning SO |
i

Utvecklingsprojekt
Digital samwerkan
eFbrvaltning

Energimarkning av
tappvattenarmaturer

Farsvarsstandard

Hurmanitar minrdjning

e P&verka internationella standarder for nanoteknik
Nanoteknik
Artikel - Yar med fran Nanoteknik firvantas i framtiden kunna tillampas inom en mangd olika omriaden
start som t.ex. halsa, tillverkning, materialutveckling och inom kunskapsintensiva
ilctigt just nu teknolegier. Utvecklingen inom nanoteknikomrddet gar snabbt. Fir att ge stad till
Yarfir standardisera? denna utveckling och tillvdast och mojliggdra en effektiv och tydlig kommunikation
Yarfir delta 7 mellan industri, forskare och myndigheter har det piborjats global och europeisk
Internationellt arbete standardisering for nanoteknilk.

L ] B o
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Outreach in nanotechnology - Swedish
Micro - and Nanotechnology SME network

minST bestar av
= halardalens hagskola

= [mego AB
= Acreo AR

>minST

EXPERTROMPETENS 1 SRMARBETE MED
MIKRO/NANO SYSTEMTEKNIK KKstiftelsen ><

minst.nu INFORMA TION KURSUTBUD PRESS KONTAKT NYHETSBREV

Nyhetsbrev december 2007

ande arrangemang

Sammanfattning av nyhetsbrevet - langre versioner av
texterna foljer nedan

Senaste artiklarna inom
mikro/nano systemteknik

Ett framgangsar fér arbetet med samverkan mellan féretag och
akademi
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European Collaboration in Measurement Standards

3 FURAMET: European Collaboration in Measurement Standards: Homepage - Mozilla Firefox

wl- Edit Wiew History  Bookmarks

Tools  Help

€O RE

http: | v, euramet, euf |'| [;l @': |T| ll'u_:ja ii
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[ ] search

Homepage
Profile

Contacts

Board of Directors
Technical Committees
Projects

Documents

EMRP

Europaan Metrology Reseanh Programme
B Frogramime of EUURAMET
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EURAMET e.V.

The European Association of National Metrology Institutes (EURAMET] is a Regional
hletrology Organisation (RMO) of Europe.

It coordinates the cooperation of Mational Metrology Institutes (M) of Europe in fields
like research in metrology, traceability of measurements to the 3| units, international
recognition of national measurement standards and of the Calibration and Measurement
Capabilities (CMCY of its members, Among these tasks, EURAMET is responsible far the
elabaration and execution of a European Metrology Reseach Programme (EMEF].
EURAMET % is a registered association of public utility under German law.

Since 1 July 2007 EURAMET e V. is the successor of EUROMET.

E EURAMET in Short Brief information on organisation and contacts.

European metrology was coordinated successfully over almost 20 vears by EUROMET,

SP SP Technical Research Institute of Sweden

i

EURAMET

European Association of Mational Metralogy Instiiutes

Login

Username:| |

Fassword: | | B

Latest News

20080107 EURAMET General
Azsembly »

The EURAMET General
Assembly 2008 will take place

in Marseilles, France, from 2 to
4 June. ..
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