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3.

Needs for standardization (June 2008)

To support commercialisation and market development

To provide a basis for procurement through technical requirements, and quality and
environmental management

To support voluntary governance structures and appropriate legislation and regulation

Challenges: currently there are:

No internationally agreed terminology/definitions for nanotechnology(ies).
No internationally agreed protocols for toxicity testing of nanopatrticles.
No standardized protocols for evaluating environmental impact of nanopatrticles.

Existing “methods of test” might not be suitable for nanoscale devices and nanoscale
dimensions.

Measurement techniques and instruments need to be developed and/or standardized.

New calibration procedures and certified references materials are needed for validation of
test instruments at the nanoscale.

Multifunction nanotechnology systems and devices will need new standards.

Partial solutions

Some existing standards are or might be applicable e.g. for chemical analysis and imaging
(1SO TCs 201 and 202) and particle detection/sizing (ISO TC 24)

Dr Peter Hatto - Chairman ISO/TC 229
ISO committee Chairs conference - Geneva, 5/6 June 2008



TECHNICAL ISO/TS
SPECIFICATION 27687

Nanotechnologies — Terminology
and definitions for nanoparticles

Nanotechnologies — Terminologie et définitions re
aux nanoparticules 26 Septembre ZOOD

This document is concerned with the definition of terminology and definitions for these small objects. These
objects come in several different shapes as illustrated in Figure 1:

O \@

c) plate

Et !! Aggregates / Agglomerate !!!

Figure 1 — Schematic diagrams showing some shapes for nano sized objects -

a) particle b) rod



Nanotechnologies — Terminology and definitions for nanoparticles

Nano-object
(one or more external dimensions
on the nanoscale)

Nanoparticle Nanorod Nanoplate

(3 ext. dimension — (2 ext. dimension — (1 ext. dimension

on the nanoscale) on the nanoscale) on the nanoscale)

Nanowire Nanotube Nanofibre a) particle b) rod ©) plate
(Conducting | (Hollow nanorod) [~ | (Flexible nanorod)

nanorod)

size range from approximately 1 nm to 100 nm

NOTE 1 Properties that are not extrapolations from a larger size will typically, but not exclusively,
be exhibited in this size range. For such properties the size limits are considered approximate.
NOTE 2 The lower limit in this definition (approximately 1 nm) is introduced to avoid single and
small groups of atoms from being designated as nano-objects or elements of nanostructures,

which miaht be implied bv the absence of a lower limit.
Terms concerning assemblies of particles
4.1 Agglomerate : collection of loosely bound particles or aggregates or mixtures of the two where the
resulting external surface area is similar to the sum of the surface areas of the individual components
NOTE 1 The forces holding an agglomerate together are weak forces, for example VVan Der Waals
forces, as well as simple physical entanglement.
4.2 Aggregate : particle comprising strongly bonded or fused particles where the resulting external
surface area may be significantly smaller than the sum of calculated surface areas of the individual
components

TECHNICAL SPECIFICATION - ISO/TS 27687 Septembre 2008



SCENIHR : Scientific Basis for the Definition of the Term “nanomaterial”

Whereas physical and chemical properties of materials may change with size,
there is no scientific justification for a single upper and lower size limit
associated with these changes that can be applied to adequately define all nanomaterials.

- There is scientific evidence that no single methodoloqgy (or group of tests) can be
applied to all nanomaterials.

- Size is universally applicable to define all nanomaterials and is the most suitable
measurand. Moreover, an understanding of the size distribution of a nanomaterial is
essential and the number size distribution is the most relevant consideration.

9 Décembre 2010
http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_032.pdf




The Significance of Structure
Zn0O: One chemistry, many shapes - Courtney of Prof. Z_L. Wang, Georgia Tech




Particle Number = Fonction of the dimension

lgramme d’oxyde de Titane

Bulk Scale
Dimension millimétrique
@ =1mm
54 particules

Origin

= Natural

* Unintentionally
released

= manufactured

Surface Modification

Micrometer Scale
Dimension micronique
@ = 1 micrometre
10.000.000.000 particules
(10 milliards)

Nanometer Scale
Dimension nanomeétrique
@ = 10 nanometre
1018 particules
(10 Quadrillions ou
10 Millions de Milliards)

= Untreated (produc-
tion process)
= Coated (conjugated)

= Core/shell particles
(spheres, capsules)

Nanoparticulate
Materials
Nano-capsules
Quantum dots
J Nanotubes
3 Nanoparticles
Ultrafine aerosols

Dispersion in

= Gases (Aerosols)
= Liquids (Gels)
= Solids (Matrix)

Shape/Structure

= Spheres
= Needles
= Platelets
* Tubes

every human worldwide with 300,000 particles each (Hardman 2006).

1 gramme de nanoparticules
d’oxyde de Titane — 100 m?

Aggregation State

= Single particles
= Aggregates
= Agglomerates

Chemical Composition

* Metals/ metal ox-
ides

= Polymers, carbon

= Semiconductors

= Biomolecules

* Compounds

If only 2 grams of 100 nm diameter NPs were to be evenly distributed there would be enough to provide

Source : K. Ausman Center for Biological and Environmental Nanotechnology



Size Distribution

Nanometer Scale
Dimension nanomeétrique
@ = 10 nanometre
10%6 particules
(10 Quaderillions ou 10 Millions de Milliards)

™ A
v - Distribution de taille ?

1) En nombre de particules
Ou
i) Répartition en masse

. Ouel Seuil ??
(0.19% , 1090 ?)

31\%'*’
)
2 m —

_ http://www.spiegel.de/international/germany/bild-656482-25501.htmlt




Typical size distribution of particles

Antal Masse

S Mass Distribution
Number Distribution

I Sekundaere
partikler )
Kondensater (fierntransport) Grove partikler
0,001 0,01 0,1 1 10 100

Nanopartikler —s»|
Ultrafine partikler

PM: & (fine partikler)
Mg

Diameter (pm)

Typical size distribution of particles. Please note that the axis is logarithmic. PM, ; and PM,, are the
mass of particles sized below 2.5 and 10 micrometers, respectively. The yellow curve shows the
distribution of particles measured as number, while the blue curve shows the same distribution

measured as mass. As the cloud gets older, the content of condensation particles increases (from SO,)

and the largest particles (> 5 micrometers) will sediment.

http://www.dmu.dk/en/news/artikel/size_matters/



SCENIHR : Scientific Basis for the Definition of the Term “nanomaterial”

Figure 1: T sg of size to identify an approach for the risk assessment of nanomaterials
NO
Size < 500 nm?

l YES

YES

NO
> 0.15% .
=< 100 nm?

Is classic RA
applicable?

Size < 100 nm?

1 YES YES

NO

lYES

Is the
- - YES
material spemﬂcallv}

: Mean value threshold

Ad hoc
Risk
Assessment

N

9 Décembre 2010
http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_032.pdf



Scientific basis for the definition of '"'nanomaterial”

Data on the size distribution should be taken into account when describing a nanomaterial.
When only a part of the material has a size within the size range of the definition or
description, it should be clear whether and when such a material will be considered a
nanomaterial. This may be by allowing a part (a certain percentage) of the number size
distribution to be below a certain threshold or by using the information on the size
distribution itself.

Based on its geometric mean and geometric standard deviation, a material might be
considered a nanomaterial when >0.15% of the material, as indicated by the number size
distribution, has a size below the designated upper size limit.

The standard deviation of the size distribution may be used for finetuning of the
definition of a nanomaterial.

For example materials might be defined as being NOT a nanomaterial as the mean
size plus/minus 3 times SD (meaning 99.7% of the data set or measured
nanoparticles) indicating that 99.85% of the sizes is above a certain upper size
limit.

Or the other way around: any material is a nanomaterial when >0.15% of the
material, based on number concentration, has a size below the upper limit,

The SCENIHR approved this opinion by written procedure on 8 December 2010

http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_032.pdf



Commission Européenne : RECOMMENDATION
on the definition of the term ""nanomaterial*
(19 Octobre 2010)

Article 1
1. This Recommendation concerns the definition of the term "nanomaterial’ used in Union policies
and legislation applied within the European Union and the European Economic Area.
2. Member States, the Union agencies and Industry are invited to use the definition of the term
""nanomaterial' when adopting and implementing legislation and programmes concerning products of
nanotechnologies.

1. Nanomaterial: means a material that meets at least one of the fol'~ 7y criteria:

1) consists of particles, with one or more external dim~ 0\6 . «als M-100
nm for more than 1 % of th~’ t\\fes“ .ateﬂ“\
n Va\“e ““\‘AY m ‘“it.\o“
I1) has internal or surface ~* NO me‘a 66 %Y‘A a a¢ ~aiige 1 nm —100
ctu¥ of SU¢

12 e
an® cop
@has a specific s A\\M 66{ t“eicater than 60 m?/cm3, excluding materials

axYe WO s ucles with a size lower than 1 nm.

article: means a minute piece of matter with defined physical boundaries

(1SO 146446:2007)

http://ec.europa.eu/environment/consultations/pdf/recommendation_nano.pdf




Commission Européenne : RECOMMENDATION
on the definition of the term ""nanomaterial*
(19 Octobre 2010)

Article 1
efinition of the term ""nanomaterial’ used in Union policies
he European Union and the European Economic Area.

Implementing legislation and programmes concerning products of
nanotechnologies.

1. Nanomaterial: mear- \\&\0‘\ ' that meets at least one of the following criteria:

S
1) consists of X 0 %" or more external di TaTal NI [ze range 1 nm - 100
‘0 5 \‘\&\“ Jre than 1 % of their number size distribution;
. $\‘“\ Cl“ 3
i) I or surface structures in one or more dimensions in the size range 1 nm — 100

nm;

@has a specific surface area by volume greater than 60 m?/cm3, excluding materials
~ consisting of particles with a size lower than 1 nm.

- Introductlon of the Surface I
,'article: means a minute pieceof mat__. .. T o LT L

(1SO 146446:2007)

http://ec.europa.eu/environment/consultations/pdf/recommendation_nano.pdf




Definition of a nanomaterial / European Commission

On 18 October 2011 the Commission adopted the Recommendation on the definition of a nanomaterial. According to
<€ this Recommendation a "Nanomaterial™ means:

A natural, incidental or manufactured matenaiWs, In an
unbound state or as an aggregate or as an agglomerate and where, for 50 % or

more of the particles in the number size distribution, one or more
external dimensions is in the size range 1 nm - 100 nm.

In specific cases and where* .o =d by concerns for the environment, health, safety or
competitiveness the ~ \‘0 tribution threshold of 50 % may be replaced by a
Q\S“ .wld between 1 and 50 %.

By derogation * \1)6 .,a, graphene flakes and single wall carbon nanotubes with one or more external
6( \ \‘\‘\ .-10ns below 1 nm should be considered as nanomaterials.
The d~~ “\\) o \* >.uarily to identify materials for which special provisions might apply (e.g. for risk assessment
\ ﬁ\\ 5“ > .4). Those special provisions are not part of the definition but of specific legislation in which the
definition will be used.

Nanor. s are not intrinsically hazardous per se but there may be a need to take into account specific considerations in
their risk assessment. Therefore one purpose of the definition is to provide clear and unambiguous criteria to identify
materials for which such considerations apply. It is only the results of the risk assessment that will determine whether the
nanomaterial is hazardous and whether or not further action is justified.

Today there are several pieces of EU legislation, and technical guidance supporting implementation of legislation, with
specific references to nanomaterials. To ensure conformity across legislative areas, where often the same materials are used
in different contexts, the purpose of the Recommendation is to enable a coherent cross-cutting reference. Therefore another
basic purpose is to ensure that a material which is a nanomaterial in one sector will also be treated as such when it is used in

18 October 2011

_ http://ec.europa.eu/environment/chemicals/nanotech/index.htm



Draft Guidance for Industry Assessing the Effects of Significant Manufacturing Process
Changes, Including Emerging Technologies, on the Safety & P \ 1) 'y Status of Food

Ingredients & Food Contact Substances, Including F- (\\74 ~.cnts that are Color
Additives (DY
At
C
At this time, we have not established a fo~ u of “nanotechnology,” “nanoscale” or related

terms. As discussed in the Task & \© “‘,vve believe it is appropriate to take into account the
potential importance of - oV XO ™ and the evolving state of the science. However, while one
definition for “p-- \ Ly “nanoscale material,” or a related term or concept may offer
meaningful g~ \SS ~wontext, that definition may be too narrow or broad to be of use in another.
Asv V) > Uie about the interaction of nanoscale materials with biological systems and
generalize ~.. concepts that can inform our judgment, it may be productive to develop formal, fixed
definitions, appropriately tailored to the regulation of nanoscale materials in products we regulate.

In the absence of a formal definition, when considering whether a FDA-regulated product
contains nanomaterials or otherwise involves the application of nanotechnology,
FDA will ask:
(1) whether an engineered material or end product has at least one dimension in the
nanoscale range (approximately 1 nm to 100 nm);
or (2) whether an engineered material or end product exhibits properties or phenomena,
including physical or chemlcal propertles or biological effects, that are attributable to its

dimension(s), even | . he nanoscale range,
up to one mlcrometer
Avril 2012

http://www.fda.gov/downloads/Cosmetics/GuidanceCompliance
Regulatorylnformation/GuidanceDocuments/UCM300927.pdf




EC Submits Proposed Nano Food
Labeling Regulation to WTO — sept 2013

On September 11, 2013, the European Commission (EC) submittegAo the World Trade Organization
(WTO) a proposed regulation amending Regulation 1169/201¥ concerning the provision of food
information to consumers as regards the definition of enginegfed nanomaterials (ENM). The proposed
regulation states that since the regulation refers to ENMs and not Janomaterials in general, natural and incidental

nanomaterials should not be included in the definition. The propdsed regulation states further that “it is appropriate
to link the definition of ‘engineered nanomaterials’ to intentiogally manufactured material, which should be explicitly

(11) Certain food additives included in the Union ligfs as established by Commission Regulations (EU) No 1129/2011
and (EU) No 1130/2011 could be in the form of ‘gfigineered nanomaterial’ in the final food. However, indicating
such food additives in the list of ingrediepds preceded by the word ‘nano’ may confuse the consumers as
it may suggest that those additives ap€ new while in reality they have been used in foods in that form

for decades.

(12) Taking into account the potgtitial risk of confusing consumers, food additives included in the Union lists by
Regulations (EU) no 1129/2011 gfid (EU) No 1130/2011 should not be mandatorily qualified as ‘nano’ in the list of
ingredients and should therefgrt not be covered by the definition of engineered nanomaterials. The need for specific
nano-related labelling requig€ments relating to those additives should be addressed in the context of the re-evaluation
programme, by amendigQ, if necessary, the conditions of use in Annex Il to Regulation (EC) No 1333/2008 and the
specifications of thoseAood additives, set out in Commission Regulation (EU) No 231/201215. That exception should
not apply to foog¥additives inserted in those lists at a later date, including new entries pursuant to Article 12 of

Regulation (EC) No 1333/2008.

number based size distribution threshold of 50% should be replaced by a thresho

1% and 50% in the future in light of technological developments concerning detection and quantification methods
and where warranted by concerns for health and safety.

http://nanotech.lawbc.com/20T37097articiesfmterratiomalfec=stismits=proposed-niano-tood-labeling-regulation-to-wto/
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Décret n° 2012-232 du 17 fevrier 2012 relatif a la
déclaration annuelle des substances a |'état
nanoparticulaire pris en application de I'article L.

523-4 du code de I'environnement

I1.-La proportion minimale, mentionnée a ’article R. 523-12 du code de ’environnement, des
particules présentant une ou plusieurs dimensions externes se situant entre 1 nm et 100 nm est
fixée a 50 % de la distribution des tailles en nombre.

1D, 2D ou 3D, entre 1 et 100 nm
Distribution des tailles en nombre
Seuil a 50% (en nombre)

http://www.legifrance.gouv.fr/affichTexte.do?cid Texte=J
ORFTEXT000025377246&date Texte=&categorieLien=id



IT — Identité de la substance a I’état nanoparticulaire. Elle est décrite au moyen de ’ensemble REPUBLIQUE FRANCAISE

des éléments suivants : Minisére de I'écologie, du v ' 30 MVI
développement durable, des transports erSIO
et du logement

m,

a) Identification chimique de la substance : la substance est identifiée au moyen de son nom,
sa formule chimique, son numéro CAS et, le cas échéant, son numéro CE (EINECS ou PR ot WP TR
ELINCS). Si1 la substamgg a fait I’objet d’un enregistrement par le déclarant dans le cadre =~ st sl i o ppctndes il . 5512 0 . 53
du reglement (CE) n° 190770Q6. « REACH ». le n° REACH est également transmis. NOR:[..] ce
b) Présence éventuelle d’ impuretés : e et quantité, avec indication de la méthode de L minits d iclgi, dn descloppementdurbl (‘&o ’
détermination uilise. i M
c) Taille des particules: taille moyeMme des particthag, associée a un écart-type, avec
indication de la méthode de détermination Utsasgge.
d) Distri.but.ion. de tailles des parti L. une Qourbe? Ide mséigbution™dg tailles est fournie, 8 Parameters (OCDE)
avec indication de la méthode de détermiiTegutilisée. I) Agglomeration
5 , . : , . — .
e) E‘fat d.agr_ega‘rlo.n.: "[21116 MO Veme=des aordoats “i ;-r-rm'mj"ﬂ" feiede de State/Agg regation
détermination utilisée === “) Composition
f) Etat d’agglomération M&‘ est vendue sous forme aggloméree; re-veellpddl ... Particle Size/Distributi
précise la taille des agglomérats. associée a un écart-type s’il est disponybde” avec _”I) ar IC? 1Z& ) IStribution
indication de la méthode de détermination utilisée. > IV) Shape (IﬂC'Udlng Iength (0]
g) Forme : nombre de dipicnsiens=srférfelTes a 100 nm et caracigef€ation qualitative, avec diameter ratio for nanfibers
indication de la méthode de détermination utilisée. and nanti |hpq\
h) .(S{‘lu‘flace spélcif;qued: sr:‘face spégifigue movenpgedssociée a un écart-type, avec indice ? bilitv /Dis er3|b||
e la méthode de détermination utyle®. Lorsque cette W
disponible, le déclarant le nstifig VI) Surface Area
| o ' | . i vii) Surface Chemistry
1) Etat cristallin : nature_gde€ phases cristallographiques et, dans le cas d’un .
phases. proportion de chacune des phases. — viii) Surface Charge Density
j) Chimie de surface : ke=edS ccheant, indication qualitatiycsse=tTevetement éventuel
(coating).
k) Charge de surface : potefitie] zéta, s1 cette information est disponible.
1) Es Sctzcl,) ﬁfizant, matrice dans laquelle la substance a 1’état nanoparticulaire est contenue 1 Décembre 2011
' o ' N - http://www.developpement-
m) Nom commercial du mélange ou du matériau, le cas échéant. durable.gouv.fr/Projet-d-arrete-

relatif-au-contenu.html



Industrial application of nanomaterials - chances and risks

Solubility

{/E’mdul:tinn vnlum}
= | tonne per year

anddior

Aerosol release
during
Production
Handling
Processing

anddior

Direct exposure to
Customers

Waorkers

'\_Environment __/‘

MO

1stselective criterion

YES

"metimIo-gil:al ™
Screening
Lung toxicity
Systemic effects
Oxidative stressor
Endocrine disruptor
\‘Sensitiserfhdjuvaw

I
NO

!

Ecotoxicological
Screening
Persistence

Long range transport
Biomagnification

Low priority

Intermediate
priority

NO

YES or UNKNOWN

Figure 37: Scheme for a preliminary risk assessment of nanoparticulate materials
(source: VDI-TZ, modified form Howard and de Jong 2004)




IT — Identité de la substance a I’état nanoparticulaire. Elle est décrite au moyen de ’ensemble
des éléments suivants :

a)

b)

i)

k)
D

Identification chimique de la substance : la substance est identifiée au moyen de son nom,
sa formul . ., . INECS ou
rLiNes). (Carte d’) Identite de 1a nanoparticule i ke cadre

du relem Origine des Parametres ? s

Présence <. ciivviic ¢ iiipancien - oa
détermination utilisée.

.éthode de

CEALLAL. LY ww ALELELWLILAWIAL  wEw AL

Taille des particules: taille moyenne des particu
mndication de la méthode de détermination utilisée.

associée a un écart-type, avec

Distribution de tailles des particules: une courbe de distribign de tailles est fournie.

avec indication de la méthode de détermination utilisée.

Etat d’agrégation : taille moyenne des agrégats, avec indication

détermination utilisée.

Etat d’agglomération : si la substance est vendue sous forme agglomérée, le
précise la taille des agglomérats. associée a un écart-type s’il est disponible,
indication de la méthode de détermination utilisée.

Forme : nombre de dimensions inférieures a 100 nm et caractérisation qualitative, avec
indication de la méthode de détermination utilisée.

Surface spécifique : surface spécifique moyenne, associée a un écart-type, avec indication
de la méthode de détermination utilisée. Lorsque cette caractérisation n’est pas
disponible, le déclarant le justifie.

Etat cristallin : nature des phases cristallographiques et, dans le cas d’un mélange de
phases, proportion de chacune des phases.

Chimie de surface :
(coating).

le cas échéant, indication qualitative sur le revétement éventuel

Charge de surface : potentiel zéta, si cette information est disponible.

Le cas échéant, matrice dans laquelle la substance a 1’état nanoparticulaire est contenue
ou stabilisée.

m) Nom commercial du mélange ou du matériau, le cas échéant.

REPUBLIQUE FRANCAISE

M

Arrétédu| |
relatif au contenu et a: onditions de présentation de la déclaratio uelle des
substance | Iunnpll uI aire pn en s ppll ation des article R<31 etR.523.°
du code de I'environnement
NOR:[...] ce
La ministre de I’écologie. dnd eloppement durable

nces lllmlllrl le mu.
e, de I'alimentatio

le ministre de I'é ono| nll , de:
et de la santé tl istre d.
de I‘m nal,, ement Iul rritoire,

Q(‘& o

8 Parameters (OCDE)
1) Agglomeration
State/Aggregation
i) Composition
1) Particle Size/Distribution
Iv) Shape (including length to
diameter ratio for nanfibers
and naotubes)
V) Solubility /Dispersibility
vi) Surface Area
vii) Surface Chemistry
viil) Surface Charge Density

1 Décembre 2011
http://www.developpement-
durable.gouv.fr/Projet-d-arrete-
relatif-au-contenu.htmi



IT — Identité de la substance a I’état nanoparticulaire. Elle est décrite au moyen de I’ensemble
des éléments suivants :

a)

b)

Identification chimique de la substance : la substance est identifiée au moyen de son nom,
sa formul . ., . INECS ou
rLiNes). (Carte d’) Identite de 1a nanoparticule i e cadre

du I‘églement (LE)n™ 1YV /2000, « KEAUH », 1e N KEAUH st egalement ransmis.

Présence éventuelle d’impuretés : nature et quantité, avec indication de la méthode de
détermination utilisée.

Taille des particules: taille moyenne des particules, associée a un écart-type, avec
mndication de la méthode de détermination utilisée.

Distribution de tailles des particules: une courbe de distribution de tailles est fournie.
avec indication de la méthode de détermination utilisée.

Etat d’agrégation : taille moyenne des agrégats, avec indication de la méthode de

ALt ncsrrionnda e bl Ln

REPUBLIQUE FRANCAISE

ot
it i Vers|0|| 30 ol 2 ”

et du logement

Arrétédu| |
relatif au contenu et aux conditions de présentation de la déclaration annuelle des
substances i I’état nanoparticulaire, pris en application des article R. 523-12 et R. 523

du code de I'environnement
La ministre de I'écologie, du développement durable ‘b
le ministre de I'économie, des finances et de I'industrie, le mu ploi
et de la santé et le ministre de Iagriculture, de 'alimentation, . L uralité et
de 'aménagement du territoire,

NOR:[...]

Parametres = Fct (Interaction avec Environnement=
Parametres non intrinseques !!

de la méthode de détermination utilisée. Lorsque cette caractérisation n’est pas

disponible, le déclarant le justifie.

Etat cristallin : nature des phases cristallographiques et, dans le cas d’un mélange de
phases, proportion de chacune des phases.

Chimie de surface : le cas échéant, indication qualitative sur le revétement éventuel
(coating).

Charge de surface : potentiel zéta, si cette information est disponible.

Le cas échéant, matrice dans laquelle la substance a 1’état nanoparticulaire est contenue
ou stabilisée.

m) Nom commercial du mélange ou du matériau, le cas échéant.

1 Décembre 2011
http://www.developpement-
durable.gouv.fr/Projet-d-arrete-
relatif-au-contenu.htmi



8 Parameters (1SO)

1) Agglomeration State/Aggregation
1) Composition
i) Particle Size/Distribution
Iv) Shape
(including length to diameter ratio for nanofibers and naotubes)
V) Solubility /Dispersibility
W\ vi) Surface Area

vii) Surface Chemistry
viil) Surface Charge Density

ent Responsable
, Sécurité Sanitaire




Nanoparticles do not exist as single particle entity,
they adsorbe things, e.g. proteins

What do we know

- Protein corona is important for
biological interactions and cellular
recognition

- Corona is not static, proteins get on
and off

What do we not know
- Dependence on nanomaterial ?

- Dependence on size?
- Dependence on ...?7

Implications for interpretation of testing

Total Surface Area Total Surface Area Total Surface Area
6 cm? 60 cm? 60,000,000 cm?
(Al 1Tmm cubes) (Al Inm cubes)

EU FPE project Nanolnteract,

Total Surface Area
30% Larger Than
a Football Pitch

courtesy of Prof Kenneth Dawson, UCD, Dublin, Ireland

W de Jong (2010)




How is a hanoparticle/nanomatrial defined?
What do we mean by size?

:’:p':i':'e Nominal | TEM* | AFM* | FCS* | NTA* | DLS | FIFFF"
TO8FA | o 161 | 37 | e5 | 18| 1201 37
1mg/L +/-64 | +/-2.1 +/-2.8 (100mg/L)

(30mg/L) | (30mg/L)

130 870
ZnQ & FA 20 122 | 257 28.5 450 | +/-680 228.3

1mg/L +/-4.5 | +/-8.5 | +/-105 (100mg/L) | (3omg/L) (100mg/L)
QDs 65 | 5.9 81.8 213 234
1.92ug | M0 | +r1s| w34 | 449 | w17 | e | Y
‘number average “weight aver=ge 7 average
THODS

E
RACTERIZATION METEZ G 0ing0s et al. 2009
ROVED UNIVERSAL CHA = o
NO AP

understanding and correlation of size measurement techniques is essential

TEM, transmission alectron microscopy; AFM, atomic forca microscopy ; DLS, dynamic light
scattaring; FCS, fluorescence comalation spactroscopy; NTA, nanoparticle tracking analysis; FIFFF,
flow fiold flow fractionation

W de Jong (2010)
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Nanotechnology Market

(Billions US $)

3,000 +---

2,500 4=u-

2,000 -

1,500 -

1,000 +

X'“““ optimistic

Why Nano?
Significant Growth '@‘i&%

ﬁ\\\“ ______________ .

™M™

Compiled by Hullman (2006). based on data from German Government, Evolution Capatal,
NSF. Sal. Oppenheim, DG Bank. DTI, US Nanobusiness Alliance, Cientifica, In Realis,
MMitsubishi Research Institute, Deutsche Bank, Nomura Research Institute, BCC,

GEMZ corp., Helmut Kaiser Consultancy, and Lux Research




12 1

10 + 3 number of nanotechnology
jobs in million

8 41

—&— share of all manufacturing
6T jobs in %
4 ]
2 ]
0 - |

2004 2006 2008 2010 2012 2014
XS

Figure 9: Number of nanotechnology jobs in million and the share $&‘ wlogy
jobs of all manufacturing jobs in percent. Source: Lux Research 60

“\

Many of these jobs will be created in SMES, but not &6\“ 1N the past few years, many
already well established companies expanded t+ %6 ~«gy portfolio to nanotechnology
In order to maintain their competitiveness q( _.ains why companies were identified as
being nanotech oriented that sometif 6 9 ®" .isted 100 years ago or even longer. Typical

examples are big compani~ ..al and pharmaceutical industry, optics and
electronics (Bayer, BASF ﬂ‘ Agfa Gevaert, General Electrics, Philips, all created
before 1900), thour* \Q ,‘uIIShed companies form a minority in the list of all existing
nanotech companies.
NS

The economic development of nanotechnology-- Angela Hullmann-EC/DG Research 28 Nov. 2006



Total Global Nanotechnology Funding
140000 r’.
cientifica

ooe €—— X (Gvt + Private ) = 250 Milliards (billions) US$ >
v 0 S X (Gvt) = 100 Milliards (billions) US$ e —
k]
t
a 80000 |
2 «—— X (Gvt) =65 Milliards (billions) US$ ——>
:éu 60000
=
=
3 oo I I I

um__.-llllllm RS

By the end of 2011 the total government funding for nanotechnology research worldwide will be $65
billion, rising to $100 billion by 2014. When figures for corporate research and various other forms of
private funding are taken into account, which were thought to have surpassed government funding
figures as far back as 2004, we estimate that nearly

a quarter of a trillion dollars will have been invested into nanotechnoloqgy by 2015.

GLOBAL FUNDING OF NANOTECHNOLOGIES & ITS IMPACT (JULY 2011)
http://cientifica.eu/blog/wp-content/uploads/downloads/2011/07/Global-Nanotechnology-Funding-Report-2011.pdf



Annual Global Nanotechnology Research Funding Is Running at $10 Billion / Year

Annual Nanptechnology Funding Levels

cientifica

/

- $10 BiIIion/Ye;://

Funding in USD milions

2010

2000 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 2011E  2012E  2013E 2014  2015E I

Since the US National Nanotechnology Initiative was announced in 2000 almost every developed and
developing economy has initiated national nanotechnology programs. The world’s governments
currently spend $10 billion per year on nanotechnology research and development, with

that figure set to grow by 20% over the next three years

GLOBAL FUNDING OF NANOTECHNOLOGIES & ITS IMPACT (JULY 2011)
http://cientifica.eu/blog/wp-content/uploads/downloads/2011/07/Global-Nanotechnology-Funding-Report-2011.pdf
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NanoParticules Manufacturees

Manufactured NanoMaterials

2 Méthodes : Descendante / Ascendante
2 Main Approaches : Top Down / Bottom Up

71|U

—

Kinetics Thermodynamics

|o

Dimensional Scale
1mm

“Top-Down” Approach

Métasynthese

1940 1950 1960 1970 1980 1990 2000 2010

Year



NanoDevices - NanoMachines

8 octaves / LASER

> seuil audition humaine




O x : ’ A“L . 1IN ot . %
10 um agn Det WD Exp |} AccV SpotMagn Det WD Exp p—— 20um

-

20 pm AR e The 3D printing process

SRR uses a liquid resin,  E28
which is hardened at
http://www.amusi =" precisely the correct
ngplanet.com/2012 b N, spots by a focused laser
104/ ; . A beam. 4 minutes it can
amazing- L 19 print 100 layers
nanoscale-3d- \ » consisting of 200 lines
printing.html . ‘ per layer. That
Rea : translates into five
meters of polymer
printed in one second

SR

20 u'm otMagn Det WD Exp }—— 20um agn Det WD Exp }——mmm 20,urr{

200K/ 4N 2Ry SF__272 11 I RES 150kv40 969x SE 271 11 2011-02-23 ETA-TTA 20x08
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L'entreprise hi-teck Micreon, basée a http://blog.mendes-

Hanovre en Allemagne, a réalisé ces nano- france.com/2006/04/05/nano-art-national-
lunettes taillées au laser avec une precision geographic-photographie-la-mouche-la-plus-
d'un millieme de millimetre classe-du-monde/




NanoHand

These ‘nanogrippers' are not quite down
to the level of atomic precision yet, but
they're getting a lot closer.

/atom.xml (Nov 2008)

Reproducible assembly of CNT-enhanced AFM super-
tips using topology-optimized microgrippers. (Image:
Ozlem Sardan, DTU)

http://www.nanowerk.com/spotlight/spotid=8390.php


http://www.nanowerk.com/spotlight/spotid=8390.php
http://crnano.typepad.com/crnblog/atom.xml




IBM logo spelled out with 35 atoms
of xenon (1989)

STM of a square Fe atom corral on a Cu substrate.
(Eigler & al. http://www.almaden.ibm.com/vis/stm/corral.htmi



Grey Goo — Gelée Grise (E. Drexler — Engine of Creation 1986)
Assembleurs Moléculaires

Manipulation d’atomes individuels :
10-**g de matiere par an,
0.1 mg depuis la création de ’univers

Monde vivant :
Taux d’erreur séquences de protéines : 1 pour mille
Suffisant pour la synthese organique
Mais 6 a 9 ordres de grandeurs supérieurs pour des composants numeriques
(dans une logique binaire 1)
A la conquéte du NanoMonde — D. Luzeaux, T. Puig — Editions du Félin - 2007

Why the future doesn’t need us — Bill Joy

4 Avril 2000 repris dans Nanoethics : The Ethical and Social Implications of Nanotechnology
Ed. John Wiley & Sons, Inc. — 2007

Genetics — Nanotechnology — Robotics
Self Replication : Even Peptides do it
A 32 amino — acid peptide can autocatalyze its own synthesis...
Stuart Kauffman, Nature (1996)




Mechanical

Processing |

Physical
Processing

Chemical
Processing

b TTISAT TSN [t

Approche « descendante » (top-down)

echanical Alloying

I Consolidation Vatériau massit Sl
an
Sintering -
Severe Plastic ;
pgfo rmation E 8 Poudre (nm)
§ ol
- Nannpartlcules (nm)

Pvrolyse laser

!I..-
i-r 1" Agregats/amas

=
,ﬁ: Atomes (0.1 nm)

Approche « as::EndantE » (bottom-up)

Laser Pyrolysis

| Evaporation / Condensation

Thermal Plasma
Sol — Gel Techniques
Chemical Vapour

http://www.inrs.fr/inrs-pub/inrs01.nsf/IntranetObject-
accesParReference/Dossier%20Nano/$File/Visu.html#ancreGeneralites



France

Nanomatériaux: Industries et Laboratoires en France

Rapport « Nanomatériaux et sécurite au travail » Afsset - 2008 a fSS et )

urité sanitaire de 'en ent et du travail

Dioxyde de titane

(250.000 t)
2 Millions* Tonnes

Silice
(485.000 t)

2 Millions* Tonnes

Carbonate de calcium
(300.000 t)

Carbone
(240.000 t)

10 Millions* Tonnes

. PO
. 0o
« Estimati~ Y(oé\‘c u1el de production potentiellement exposé dans les entreprises: 3.300
N\‘a -..natlon du personnel potentiellement expose dans les laboratoires: 7.000
et

* Worlwide Production



%
\ &
Nanoparticles are abundar* \e$ , ds they are produced in many natural processes, including
photochemical reactions, vo! '\C«0 _aons, forest fires, and simple erosion, and by plants and animals, e.g.
shed skin and hair. T+ ‘)(& wually associate air pollution with human activities — cars, industry, and
charcoal burning, n=’ QQ s such as dust storms, volcanic eruptions and forest fires can produce such vast
que” ‘&0 anoparticulate matter that they profoundly affect air quality worldwide.
The aeroso’ QQQ 4 by human activities are estimated to be only about 10% of the total, the remaining 90%
\D having a natural origin.

QQQ s been estimated that the most significant components of total global atmospheric aerosols are, in
. decreasing mass abundance:

1) mineral aerosols primarily from soil deflation (wind erosion) with a minor

component (<1%) from volcanoes (16.8 millions Tonnes)

i) sea salt (3.6 Millions Tonnes),
iii) natural and anthropogenic sulfates (3.3 Millions Tonnes),
Iv) products of biomass burning excluding soot (1.8 Millions Tonnes),
V) industrial sources including soot (1.4 Millions Tonnes),

vi) natural and anthropogenic nonmethane hydrocarbons (1.3 Millions Tonnes),

vii) natural and anthropogenic nitrates (0.6 Million Tonnes),
viii) biological debris (0.5 Million Tonnes)

=

C. Buzea, I.. I. Pacheco Blandino, K. Robbie
Biointerphases vol. 2, issue 4 (2007) pages MR17 - MR172



Source : Degussa (Evonik) / Sipernat 500 LS
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Characteristic physico-chemical data*)

Properties and Test Methods Units Valug SIPERNAT® Performance Silica represent a sp
Properties and Test Methods Units Value
Specific surface area [N2)
Areameter m?/a 450
following 150 5794-1, Annex D ????
Mean particle size \
Multisizer, 100 pm capillary pm 4.5 “m
following ASTM C 690-1992
Particle size, d50 Y
Laser diffraction Bm °mary & Agg
following 150 13320-1 cteﬁ e Y ]Or

ara ma

Tamped densit Yet We“ ch ‘ Ve‘ (at ‘eaSt f()l'
not sigved c Cc _
following SO767-1 g -mdustna\ B

The computer model of an AEROSIL® aggregate
clearly shows the remarkable structure of the fumed

silicon dioxide particles
E———————————————— e




Aggregate size vs. elementary particle diameter

100

a0

£5 Zeosil® 1115 MP
Vi ©
L=
= f—_:“ 70
= Zeosil™ Premium 200 MP
=k E0
?f_i: &N .
ol Zeosil® 1165 MP
}_J‘ Sk 4l
¥o ZHRS® 1200 MP
o )i 3 .
B 2 regate Size
A . & Agg 100N
SE o coled primary & =7 oductio
yet Well €0 | (at 1east 1O !
o ‘ ve 20 75 30
. dustrial . :
at “d Diameter of elementary particles (nm),

determined by SAXS [Small Angle X-ray Scattering) analysis

Cutting edge silica technology with unique performance
Zeosil® Premium is the first generation of high surface silicas which combines easy dispersibility, excellent
reinforcement and low hysteretic properties.
Zeosil® Premium offers unique performance, resulting from a new compromise between silica aggregate and
elementary particle size (Specific Surface Area).

http://www.rhodia-silicas.com/markets/zeosil.htm


../../../Nano-H&S/France/AFSSET/3èmeSaisine-AFSSET_Nano/SiO2/Doc sur les nanoparticules de Silice.doc#251. 366,0,,� HYPERLINK "http://www.rhodia-s
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The first Nanotechnologists

Ancient stained-glass makers knew that by putling varying, tiny amounts of gold and silver in the

glass, they could produce the red and yellow found in stained-glass windows, Sirmiarly, today's

soentists and engineers have found that it takes only small &
B

anoMaterial

« Historics »

placed, to chanaa & matarial'e shusical rnnades

25 nm
Sphere

Gold in glass

Source : D.H. Marcero
AF&PA Committee week
May 2006

amounts of a nanoparticle, precisely

Silver in glass
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Lycurgus Cup
Example of Ancient Gold Nanoparticles

50nm

Lycurgus cup pictures got from department of scientific research, the British Museum
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-pl.htmi
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“Nano before Nano was cool!”

-
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Manufacturer of a Variety of High
Surface Area Materials:

— Silica, alumina, titania, zircor’ S\\
-~

q
%\\SS‘A ® \

ceria, and "hydrophobi~”
grades

- Usedinrk “‘3“ {96
i oA

\ Pﬂ(‘ -al Chemlstry

- . Oxford English
OQQ, ary for “Nano” is 1947

arter commercialization of
AEROSIL®

/'

“Farbe & Lacke” April 1949

aerosil

S
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fiir die Lackindustrie
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American’
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‘ Silver Nanotechnology Working Group (SNWG) %
D>

The SNWG provided the SAP meeting with a detailed historical and tec $®°°.ysis that
demonstrated that these materials have a long established commercial his as engineered
particles of nanoscale size.* Despite changes in terminology, the underlying material being
described is in fact the same that has been used for decades. i.e. nanoscale silver.

A careful examination of the EPA public registration database for silver over a period of 6
decades reveals:

« The very first registered silver product was a colloidal nanosilver algaecide
product that has been safely used by millions of consumers for over 50 years

(registered since 1954).

* Every EPA silver registration between 1970 and 1990 was either a colloidal nanosilver or
nanosilver-composite product.

 The very first NON-nanosilver product registered by EPA was not registered until 1994,

» An overall analysis reveals that today over 50% of all EPA registered silver products are in
fact based on nanoscale silver.

http://www.silverinstitute.org/images/stories/silver/PDF/snwgpr09.pdf



Laponite

L (Rockwood Company)
apowwe

Figure 1. Schéma d’un film de Laponlte se "3”'9 de Lanonite

0.92 nm

Revétements de Industrie générale
. surface ¥ -
_ e P
’
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dépasser les frontiéres

Produits ménagers

Produits pour
batiment

Produits de soins
personnels

Figure 1. Diagramme de production Figure 2. Structure
Na+,Mg2+u+,SIo4 :
Fabrication de &) 9
la solution I l Riactour * 1o
Autocl > z
* - tetrahédrique\ @si
JdoH
octahadrique D Mg, Li
Slurry o 9~ (o}
filter o
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T — ’“ o
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sécheur

) v Er 0

= http://www.laponite.com




Applications d~ '_aponite (source : Rockwood)

Produits de soins perse- .ts de surface Produits ménagers %
+ produits de beauté \e C $ s pour la décoration et = nettoyants pour fours et dégraissal 2
» systemes d'ér architecture « produits d'entretien a l'eau de Jaw 8
ystémes d \C \ Y hitect produits d'entretien & I'sau de J :
emulsifia~ Q‘b‘ & - revétements a effets de strunture gelifiés
s pate QS 00 » peintures multicolores " ‘ans = nettoyants applicables par pulvérisatic
(e 00 e% eau" ce » détergents en tablettes
“s peau = peintures ind- ‘ s » shampooings pour moar'- tes
\Q s finition % %  produits de nettoyaf' vides et
“Q .dnts et A~ ‘e » revétements . 0 vernis alcalins
0 .ngles C‘b = revétements ir. C et de = produits ¢” O &s ~es dur
.pooine” ‘5\“ protection = désodorisa 6
- revétement stabilisateur de rouille - détergents .ave-vaisselle
t t stabilisateur d I dtgtlgo Il
» alkydes réductibles dans I'eau » produits antis
Papier et films polymere = teintures pour bois = agents anti-reccposition
- revétements antistatiques = vernis pour bois
« papier et film d'impression » encres d'imprimerie
électrographique = peintures pour enfants et artistes Agriculture
+ films barrieres in- « Suspensions de pigments » gels pour la germination de
+ revétements s ‘s graines
* enduits » gels pour enracinement de plantes
luit \ gels | t de plant
« en ? 0\% Produits pour batiment » concentrés fluidifiables
imp re » platres et pates de o’ .“% agrochimiques - herbicides,
* appre Q\\ - retardateurs de o pe%ticicles Q
* papier. aaux pour l'industrie » suspensions . %“ _at du bois = suspensions d'oligo-~’ \‘“‘
» microparticule pour systemes de - colles a bhois
retention et drainage « colles a carrelage Rockwood me %‘ -sposition

des formulatior ~ , pes pouvant
servir d'exemples pour une large
gamme de produits.

Industrie générale
= suspensions de déemouv! =
» jouets d'enfants \
» adjuvants de * ‘
- pates de
» fluides de Ge 6°$\xﬂ
= céramiques

» glagures céra .S

Revétements de Industrie générale

surface

el /) 4 » revétements ae fonderie
« latex d'élastomere
Produits de soins Y . . - -
personnels » fluides électro-rhéologiques

http://www.laponite.com
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Number of
Categories products Percentage
investigated
APPLIANCES 27 5,68
AUTOMOTIVE 72 15,16
CROSS CUTTING 66 13,80
ELECTRONIC & 6
COMPUTERS &oﬁﬂ
FOOD & DRINK 27 e

PRODUCTS FOR
CHILDREN
HEALTH &

FITNESS

TOTAL

Results

From this updated inventory, we can see the following trends:

- While the number of products claiming to contain nanomaterials that we
found increased censiderably (475 in 2010 / 151 in 2009}, the proportion of
products per category stayed basically the same, with health and fitness

products topping the chart.

- Most of the products available in 2009 are still available in 2010 as only 4%
of products we investigated are not available anymore.

- Some of the nanec-claims relating to a specific product can be found on an

online shop, while they are absent from the website of the brand itself.

These trends are not necessarily a general rule and apply only to the preducts

that we found.

Europe / Octobre 2010 - ANEC — BEUC Inventory

Categories/Sub Number of
: products Percentage
categories . .
investigated
| APP” \\ 27 5,68
1" o
:‘) 25 5,25
0 ) 2 0,42
- wﬂ?
\70“ _IIVE 72 15,13
‘Y\ .amtenar_me & 29 15,13
Accessories
| CROSS CUTTING (515} 13,87
1.Coatings 39 8,19
2. Dthers 27 5,67
ELECTRONIC &
COMPUTERS 6 1,26
FOOD & DRINK 27 5,67
1.Supplements 25 5,25
2. Others 2 0,42
PRODUCTS FOR
CHILDREN 18 3.78
HEALTH & FITNESS 199 41,81
1.Clothing 36 7,56
2.Personal care 136 28,57

B.Siortinil ioods 27 5,67

1.Cleaning 28 5,88

2.Construction 11

materials 2,31

3.0thers 22 4,62
TOTAL 475

http://www.euractiv.com/en/food/nanotech-presence-consumer-goods-growing-news-499152

http://pr.euractiv.com/press-release/anecbeuc-inventory-exposes-game-roulette-16047
http://www.anec.org/attachments/ ANEC%20BEUC%20leaflet%200n%20nano%20inventory _How%20much%20nano%20do%20we%20buy.pdf




Belgique - containing NM
2.000 — 5.000 unique substances
80.000 — 160.000 unique preparation
800.000 — 1.300.000 unigue articles

In Figure 2, the number of unique NM-containing products per company using NMs (categorized as
substances, preparations, and articles) are broken down according to sector. The companies in the
sectors coatings & inks, textiles, and paper products have the highest number of unique NM-containing
products per company since pigments and some filler materials (e.g. SAS, PCC) are considered NMs.
The sectors electronics (e.g. computers, radios, electrical parts, etc.) and complex objects (e.g. cars,
refrigerators, furniture, etc.) also have many products containing NMs, especially due to coatings (e.g.
on machinery) and also filler materials in rubber and plastic components.

B
In general, for the entire supply chain, the number of unique products is as follows: there are around
2000-5000 unique substances, 80,000-160,000 unique preparations, and 800,000-1,300,000 unique
articles containing NMs30.
Ranges in Figure 2 are aggregated values for the entire sector and does not represent the minimum and
maximum range of each NACE code constituting each sectors: meaning, within each sector, subgroups
can have declarations per company values higher or lower than in Figure 2. It is also important to note
that due to the interconnected nature of the present world economy, a majority of products are
imported from outside of Belgium, therefore leading to non-linear, fragmented supply chain.

Study of the scope of a Belgian National register for nanomaterials and products containing nanomaterials
Final Report 2013



Belgique
35.000 — 45.000 entreprises (NanoProduits)
15 -20% du nombre total d’entreprises

The range of companies putting products witff NMs on the market w
total number of companies per sector by (ii)fthe lower and upper fracti
sector obtained by the aforementioned intggration of the three different
companies for each sector was obtained ysing the Belgian public authorities

according to economic activities (NACE) ag previously described.

estimated by multiplying the (i)
of companies using NMs per
urces; the total number of
tabases and categorized

For all sectors evaluated, th

Study of the scope of a Belgian National register for nanomaterials and products containing nanomaterials
Final Report 2013
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Riroecsn Fmscass ‘ ot e Menerge Déclaration des substances 4 1'état nanoparticulaire : T e

Accueil

Bienvenue

Au 30 juin 2013, date limite pour déclarer les substances fabriquées, distribuées ou importées en 2012, plus
de 930 déclarants, dont plus de 90 fournisseurs étrangers, ont réalisé plus de 3400 déclarations.

Acces ’
professionnel

Un rapport public, qui sera mis en ligne en novembre 2013 recensera les substances déclarées et leurs

Zone de documentation Py pations Aide
reglementaire

isposition du public des Tutoriel - Document d'aide aux
ssus des déclarations utilisateurs déclarants

Code de I'environnement (partie

Au 30 juin 2013, date limite pour declarer les substances fabriquees, distribuees ou importees en 2012, plus

de 930 déclarants, dont plus de 90 fournisseurs étrangers, ont réalisé plus de 3400 déclarations.

Un rapport public, qui sera mis en ligne en novembre 2013 recensera les substances declarees et leurs
usages.




Eléments issus des déclarations des substances a I’état

nanoparticulaire No,,
Tableau 10 : Catégories de substances produites et/ou importées en plus grande quantités (plus de ) 20]3
100 tonnes)

MASSE PRODUITE ET/OU
IMPORTEE EN KG NOM CHIMIQUE

274 837 135 | NOIR DE CARBONE

155071912 | DIOXYDE DE SILICIUM / SILICE AMORPHE

34 501 525 | CARBONATE DE CALCIUM

14 321 436 | DIOXYDE DE TITANE

2 193 565 | OXYDE D'ALUMINIUM

1 568 000 | COPOLYMERE DE CHLORURE DE VINYLIDENE (NOM DECLARE)

500.000 Tonnes en France
« Les quantites produites et importées issues des donnees déclarées en 2013, toutes
substancesconfondues, sont respectivement de 279 439 tonnes et 142 676 tonnes. L’analyse a
permis de dégager un nombre total de catégories de substances a I’état nanoparticulaire
déclarées compris entre 243 et 422. Un second rapport sera publié avant janvier 2014 qui
permettra d’affiner ces chiffres en regroupant les déclarations par numéro CAS et celles

par nom chimique. »
147 £32 | 2-|[£2-METHOXY-4-NITROPHENYL JAZO|-N-{ Z-METHOXY PHENYL }-3-0OX0OBUTYRAMIDE

2-PROPENOQIC ACID, 2-METHYL-METHYL ESTER, POLYMER WITH 1,3-BUTADIENE,
138 100 | BUTYL 2-PROPENCATE AND ETHENYLBENZENE (NMOM DECLARE)

PYRROLO[3,4-C]PYRROLE-1,4-DIONE, 3,6-BIS([1,1"-BIPHENYL]-4-YL)-2,5-DIHYDRO-
138 000 | (NCM DECLARE)

136 500 | HYDROXYDE D'ALUMINIUM

134 740 | 4, 4"-DIAMINO[ 1, 1"-BIANTHRACENE]-9,9",10, 10'-TETRAONE
107 796 | DIOXYDE DE CERIUM




- Domaines d’ Applications des Nanomatériaux et Nanotechnologies

— Technulﬂmr
T Nanoparticles Nanofilms Composites Tools Devices
Eect-ur
- '\1,. I_.i'
mil]

Information and
Communication

Healthcare and
Life Sciences

Energy and
Environment

surce: 3 [Based on a diagram from Evolution Capatal)

http://www.sardegnaricerche.it/documenti/13 116 20081106114138.pdf



Daewoo
refrigerator
containing
nano silver

Sharper Image athletic
socks containing
silver nanoparticles

Sharper Image plastic
storage bags containing
silver nanoparticles

Easton CNT bicycle
components

~—

____o Zelens fullerene- ] .
E_ g ALK .

http://www.sardegnaricerche.it/documenti/13 116 20081106114138.pdf

Dockers stain-
resistant trousers
(NanoTex
technology)

Victor Castano anti-
graffiti paint
containing silica
nanoparticles
‘ ' Lion Corp. antimicrobial
Intel Pentium 4 / sprays containing ionized
processor using . . nano-silver particle attached
90 nm process KA we |/ tothe surface of alumina-
technology =l < 22| silica just 15 nanometers in
J. ‘-‘ > “.| diameter
- x —"
Samsung OLED
displays using A
nanostructured :ﬁg;afe
polymer films rechargeable
nano titanate
battery module

-

containing Boots Soltan sunscreens

2]
cosmetic creams 2 e containing titanium
— — dioxide nanoparticles
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World’s first nano-enhanced carbon fiber downhill bike rim
Premiere jante de vélo descente nano-renforcée de fibre de carbone au monde

2 mai 2012 : Zyvex Technologies (the world’s
first molecular nanotechnology company) and
ENVE Composites have announced an
exclusive partnership to provide a bicycle rim
specifically for downhill mountain biking that
uses the latest advanced materials: nano-
enhanced carbon fiber

Most notable is an unprecedented increase in
durability, strength, and stiffness over
traditional alloy offerings on the market.
Often, top level teams will need to change
rims more than 180 times during a season.
World Cup downhill racing champion Steve
Peat raced on one pair of the ENVE DH
wheels during the entire 2011 season.
Traditional aluminum rims historically
lasted him a mere one to three runs.

Greg Minnaar riding the new nano-enhanced DH
rim at the 2012 World Cup Opener in South Africa

http://www.kurzweilai.net/worlds-first-nano-enhanced-carbon-fiber-downhill-bike-
rim?utm_source=KurzweilAl+Daily+Newsletter&utm_campaign=1c1856159a-UA-946742-1&utm_medium=email
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Air Bag Cosmetics
Accelaration Sensors TiO, Nanoparticles

Pace Maker
Li-Batteries

Digital Camera
CCD Chip

() ¥ & Artificial Lens

Biocompatible
Polymers

\ _",
\
i Exact Time via Satellite
Intelligent Credit Card Micro-Batteries
Integrated Circuits
GMR Read Head LED Display
< Photonic Materizis — Tiaillored materials at work ...
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Air France Headquarters
Roissy-Charles de Gaulle
International Airport

Architects: Denis Vallode and Jean Pistre
Owner: Air France

Year: 2006

Cement: white TX Arca®

Precasting firm: MSA

Supplier of TX Active®: Ciments Calcia*

The new building, accommodated inside the Roissy-
Charles de Gaulle International Airport, is the
prestigious headquarters of the French flag carrier,
Air France.

Commodore
Ostend, Belgium

nent in
ementi
stigious
nd and
iupport

f white

xposed
ted by

Eglise du Jubilé - Rome

Hotel de Police
Bordeaux — France

Architect: Claude Marty (Lacrouts

Massicaults SA Architects)
Owner: The French Department

of Interior . i
Year: 2003 Ja P
Cement: white TX Arca® " Vi |
Precasting firm: CIR in Tonneins AR [

Supplier of TX Active®: Ciments Calcia*

Located downtow

‘ nTi02

re the white, smoothly

Ciments du Maroc's Headquarters
Casablanca, Morocco

Architect:  Rachid Andaloussi
Owner: Ciments du Maroc*
Year: 2005

The building houses the headquarters of Ciments du
Maroc, the Moroccan subsidiary of Italcementi Group.

The building, whose circular structure recalls the
Group's spiral logo, was made with traditional
concrete covered with a white mineral coating
exerting the TX Active® photocatalytic effect.

Sun, and even the more so at these latitudes, is the
staunch ally in the fight against organic pollution.

* As the French subsidiary of
Italcementi Group, Ciments Calda
boasts 1500 employees and
operates 9 cement-manufacturing
plants, 1 grinding center and 8
sales agendes. Annual production
exceeds 7 million metric tons of
cement (1/3 of the French domestic
market), which makes it the leader

in tha Lo b 4 im oot

* Ciments du Maroc is the second largest cement
manufacturer in Morocco. It boasts more than 1000
employees and operates 3 cement plants, 1 grinding
center and 1 bagging fadility. Through the subsidiary
Betomar, which operates 4 aggregate quarries and
15 conarete batching plants, Ciments du Maroc is the
leader in the ready mix concrete and aggregates
industry.
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Nanotechnologies in automobiles Existing applications Possible future applications

Application = Functionalities = Car body shell Car body Interior Chassis Electrics and Engine and
exterior and tyres electronics drive train

Effect
Mechanical Hardness, friction - Carbon black Low-friction aggregate
] ) H h ) ggr&g

functionalities tribological NG HAE in tyres components

properties,

breaking resistance Polymer glazing Nanosteel Manostesl
Geometric Large surface-
effects to-volume ratio, i le LA

Poresize

Gecko effect Gecko effect Fuel cell

Electronic/ Size dependent Gluing on GMR sensars Piezo injectors
magnetic electric and command
functionalities magnetic Switchable materials

properties Solar cells

(rheology)

Optical Colour, Ultra-thin layers Anti-glare coatings
functionalities fluorescence,

ransparency Electro chromatic

layers

Chemical Reactivity, Care and sealing _ Forming of T Catalysts
functionalities selectivity, systems high strength steel

surface properties Fragrance

in the cahin Fuel additives

Comosion protection

Dec. 2008 - http://www.nanowerk.com/spotlight/spotid=18972.php#ixzz2j TqgkQSE



Nanotechnology in automotive tyres

Other cases of nanomaterials used in tyres:

* Nanobase: a nano-molecular structure at the bottom of the strong cap of the tyre, improving grip
and steering properties, while also reducing heat emission and therefore rolling resistance; used in the
Nokian WR A3 tyre;

* NanoPro-Tech (Nanostructure-Oriented Properties Control Technology), a nano coating for the tyre
tread, which reduces heat generation; used in the new Ecopia tyre range of Bridgestone;

* Tyres enhanced with CNT (carbon nanotubes) appear to have improved mechanical properties, such
as tensile strength, tear strength and hardness of the composites, by almost 600%, 250% and 70%
respectively, comparing with those of the pure SBR composites (styrene-butadiene rubber)3;

e A nanoclay containing BIMSM (brominated isobutylene- co-para-methylstyrene elastomer),
developed and commercialised by ExxonMobil, shows increased air retention properties that

exceed those of halobutyl rubbers by about 50%o;

e Lamellar nanomaterial organoclays e.g. Montmorillonite Clay (MMT) developed by Pirelli give

the tyre an isotropic behaviour (equal performance in longitudinal and lateral directions) and a

better trade-off between handling and comfort while also exhibiting higher stiffness, better
thermoplastic stability and reduced decay;

 Polyhedral Oligomeric Silsesquioxanes (POSS) ;

e Nano Oxides (Silica, Alumina) ;

e Carbon Nano Fibres (CNF) ;

e Graphene (delaminated Graphite) ;

* Poly(alkylbenzene)-Poly(diene) (PAB-PDM) nanoparticles (polymer nano-strings)

November 2011
http://www.nanopinion.eu/sites/default/files/briefing_no.23 _nanotechnology in_automotive_tyres.pdf



Source: Zyvex Technologies - Date: February 15, 2012 22:25ET
Zyvex Technologies Launches ZyMER(R) Innovative Advanced Rubber Technology
Zyvex Molecularly Engineered Rubber Revolutionizes Commercial Applications

ZyMER is a distinct nano-engineered rubber technology using chemistry that allows carbon nanotubes
to be inserted inside a rubber compound for added strength and improved conductive properties of
elastomers. After six years of researching, developing, and refining manufacturing processes with
companies such as APV Engineered Coatings®, and also one of the largest providers of products and
services to the energy industry, results demonstrate ZyMER to be highly effective in manufacturing
environments for industrial applications, such as gaskets and belts. Other customer collaboration
efforts are focused on additional rubber products, such as improved efficiency for tires in the
automotive market.

Title: ZyMER
Format: JPEG
Dimensions: 1280 (w) x 659 (h)
File Size: 199.88 KB

Surface resistivity
of 10(6) - 10(7) ohms/cm
-Tear strength improvements

Of 30_40% Source: Zyvex Technologies
. . . [ Download Hi Res ]
-Tensile modulus (stiffness) improvements =
of 50-60%

Caption:

ZyMER, advanced rubber technology, improves the efficiency of tires in the
automotive market. Zyvex is the first company to commercialize nanocmaterial
additives for rubber products. (source: Zyvex Technologies)

http://www.globenewswire.com/newsroom/news.html?d=246097


http://www.globenewswire.com/newsroom/ctr?d=246097&l=6&a=ZyMER&u=http%3A%2F%2Fwww.zyvextech.com%2F
http://www.globenewswire.com/newsroom/ctr?d=246097&l=6&a=ZyMER&u=http%3A%2F%2Fwww.zyvextech.com%2F

Atmospheric
pressure sensor
(transmission control,
motronic)

Manifold absolute
pressure sensor
(Electronic diesel
control, motronic)

Knock sensor
(Motronic)

Mass air flow sensor
(Motronic — air intake)

Angular position
sensor

(Motronic — cam and
crankshaft position)

Piezo actuator
(Fuel injection)

Rotational speed sensor
(Electronic transmission
control, motronic)

Oil quality sensor
(Transmission
and engine)

Soot sensor
(Motronic — exhaust)

High pressure sensor
(Fuel injection system,
common rail)

Oxygen sensor
(Motronic - lambda)

Pedal position sensor
(Electronic accelerator,
electro-hydraulic brake)

Powertrain

Humidity/
temperature
(Air condition)

Radar 77 GHz
(lateral control,
obstacle detection)

Air quality
sensor
(Air condition)

Infrared
(Night vision
system)

Angular rate
(Navigation,
tilt, chassis)

Radar 24 GHz
(Pre-crash,
parking aid)

Light sensor
(Automatic light,
air conditioning)

Steering wheel
angle sensor
(Venhicle dynamics)

Cantinantall

Rain sensor
(Wash/
wipe control)

Microphones/
displays
(Communication)

Rotational speed Pressure sensor

(Antilock braking
system)

(Vehicle dynamics,
crash detection)

Comfort

Inertial/pressure
(Central locking,
theft protection)

Yaw rate
(Electronic
stability program)

Tank/tire
pressure
(On board
diagnostics)

Tilt sensor
(headlamp
aiming,

security)

CMOS camera

(parking aid)

Inertial sensors

(airbag and

stability control)

Out of position

sensor
(Airbag)

Seat occupancy

sensor
(Airbag)

Angular rate
sensor
(Roll over)




Eolys: an essential component in the

diesel post-treatment system

Dheoel el tomk| N TR e B e
* Eolys is compatible with diesel and

: ftives * Minimal ing constraints
) dicscladditives (highly m y e o
Completely miscible with diesel oy cont oo '“wm"’.
» Eolysidiesel mixtures are highly stable perature stabi
15580 Eolys | tible with the
- IS compa wi
* No secondary gaseous o,'gmyof&a ‘
No mncr 3 anéelastomcrs
* No mineral particulate _and
emissions : oy
* Particulate matter emissions QQeiamm |
reduced far below AL

2004/5 limit values ~

* No adverse Eolys | filter material
mtcra«_tlmn
) Cataiyt * [ Nolbeesse i wear

* Eolys-enabled regeneration N tive impact * Nofouling
o 1 or? :n“:é:\oc ¢ No drop in performance

¢ Noimpact on oil consumption

Pour un plein de 60 litres, le systeme injectera 37,5 ml de solution contenant 1,9 g de cérine.

Le réservoir d'additif, d'une capacité de 5 litres, assure une autonomie de 80 000 km.




Google's Autonomous Robotic Car

The Google autonomous car is no mere lab prototype; this self-driving robotic car has
logged more than 140,000 miles on regular roads, with only occasional human intervention

Autonomous Driving

Google's modified Toyota Prius uses an array of sensors 1o navigate public roads without a human
driver. Other components, not shown, include a GPS receiver and an inertial motion sensor.

LIDAR POSITION ESTIMATOR

A rotating sensor on the roof A sensor mounted on the left
scans more than 200 feet in all rear wheel measures small
directions to generate a precise movements made by the car
three-dimensional map of the and helps to accurately locate
car's surmoundings its position on the map

VIDEO CAMERA

A camera
mounted near the
rear-view mimors
detects traffic
kghts and helps
the car's onboard
compulers
recogmze maoving
obstacles like
pedestinans and
bicyclisis

-

-
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. N gt %
- e e L™
2 '
2 . ] 5 ."7 i ) 3 A
| e
RADAR

k S‘o rs I'mchrd automotive radar sensors, three in front and one
LtV FTS e bnbn Adabscnnlon e osnblce- .\4 Alobmcs mblncde

"Autonomous cars are years from mass production, but technologists who have long dreamed of them believe that they can
transform society as profoundly as the Internet has. Now the NY Times reports that Google has been working in secret on
vehicles that can drive themselves, using artificial-intelligence software that can sense anything near the car and mimic the
decisions made by a human driver. With someone behind the wheel to take control if something went awry and a technician in

the passenger seat to monitor the navigation system, Seven test cars have driven 1,000 miles without human

intervention and more than 140,000 miles with only occasional human control. One even drove itself down Lombard
Street in San Francisco, one of the steepest and curviest streets in the nation. The only accident, engineers said, was when
one Google car was rear-ended while stopped at a traffic light. “(http.//tech.slashdot.org/story/10/10/09/2140245/Google-
Secretly-Tests-Autonomous-Cars-In-Traffic)

_ http://www.technovelgy.com/ct/Science-Fiction-News.asp?NewsNum=3044




Les applications alimentaires

Agent antimottant
pour le sel, le sucre

-~

Agent
antibactérien

pour les emballages
alimentaires et les
réfrigérateurs

Nano-
argent

Modificateur

de viscosité

pour la sauce tomate,
les vinaigrettes

Nano-
SRS

Propriétés
recherchées |

titane

Agent
blanchissant
bonbons,
gateaux

(&

Transport

des compléments
alimentaires pour
augmenter

leur biodisponibilité,

vectorisation vers
des organes cibles,
augmentation

des ardme

Détection de toxines
et d'agents bactériens

Supplément
Panorama
du médecin

N°5204




oodrow Wilson Ins
3.nanow erk.com




The Spa

ce Elevator

- " i
. - ’
. o
.

- . -,
. e~
- ’ B

Young Modulus : 1 T Pa
Tensile Strength : 200 G Pa
C, Al,O,, SIO, fiber : 20 GPa
Necessary : 62 GPa

GV s : Investment — 10 billions $
sy : A Space Elevator — 100 $ / kg
Bradley C. Edwards SN Space Shuttle — 10.000 — 40.000 $ / kg




- Space-elevator tether climbs a mile high (Feb. 2006)

A slim cable for a space elevator has been built stretching a mile into the sky,
enabling robots to scrabble some way up and down the line.
LiftPort Group, a private US company on a quest to build a space elevator by

April 2018, stretched the strong carbon ribbon 1 mile (1.6 km) into the s
from the Arizona desert outside Phoenix in January tests, it a
Monday.

The company'’s lofty objective will sound familiar to followers
Centennial Challenges programme. The desired outcome is a
(99,779 km) tether that robotic lifters — powered by laser beams
can climb, ferrying cargo, satellites and eventually people i
The recent test followed a September 2005 demonstration in wh
robots climbed 300 metres of ribbon tethered to the Earth and p
large balloon. This time around, the company tested an improve
aloft by three balloons.

Rock solidTo make the cable, researchers sandwiched three c:
composite strings between four sheets of fibreglass tape, creati
cable about 5 centimetres wide and no thicker than about six sh
""For this one, the real critical test was making a string strong e
Michael Laine, president of LiftPort. ""WWe made a cable that wa
the balloons at a mile high for 6 hours...it was rock so

A platform linking the balloons and the tether was successfully
held in place during the test. LiftPort calls the platform HALE,
Long Endurance, and plans to market it for aerial observa
communication purposes. But the test was not completely withc
The company'’s battery-operated robotic lifters were designed to
down the entire length of the ribbon but only made it about 4
ground. Laine told New Scientist that the robots had worked pr
preparatory tests and his team is still analysing the pro

http://space.newscientist.com/article.ns?id=dn8725 — Feb. 2006



http://space.newscientist.com/article.ns?id=dn8725

Strong, light blades a boost for wind  The world's first carbon nanotube reinforced
energy? ( Aodt 2011) polyurethane wind blades were installed on a
400W 12V wind turbine generator.
The technology could be scaled up, enabling
the industry
to build blades as long as 250 meters,
ing to researchers.

Bigger is better ... when it's also lighter and stron . MW agineers and
materials scientists designing the next generation of blade g e from the wind.
Bigger blades can get more energy from the wind, but this advant if the blade is also
heavier. since more wind is needed to turn the rotor. In addition. the more flexes in the

The power transferred to generator
(P) is directly proportional to the rotor
surface area (A)!

Poc A4 150m

124 m

MW 126m
112m
50m
40m 0.6 MW
20 0.5 MW
m
15m
0.01 MW ?T'} Mw )F ’
| | | | |

1980 1985 1990 1995 2000 2005 2010 2015 2020

Longer blades that wring more energy from the wind, however, are likely to run up against the

http:/[futureoftech.msnbc.msn.com/_news/2
011/08/30/7527257-strong-light-blades-a-
boost-for-wind-
energy?chromedomain=cosmiclog

http://nanopatentsandinnovations.blogspot.com/2011/10/researchers-build-
tougher-lighter-
wind.html?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed
%3A+NanoPatentsAndInnovations+%28Nano+Patents+and+Innovations%629



Steps towards « Human Version 2.0 »
(brain — computer enhanced people)

ou ’Homme Réparé, Transformé, Augmenté
(TransHumanisme)

Computer Chip Models of Neural Function
as Brain Implants for Neural Prostheses
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Lentilles de compétition
Nike a développé des lentilles de contact colorées, anti-reflet et destinées a augmenter
I’acuité visuelle des sportifs.
Initiées il y a 8 ans en partenariat avec le fabricant Baush & Lomb, ces lentilles
«correctrices» du spectre visible existent en 2 modeles.
Ambrée, la paire de lentilles Maxsight vise les sports rapides, comme le foot, le basket ou le
baseball, en jouant sur les contrastes. Elle atténue les bleus (le ciel, etc.) et «surligne» les
rouges. Couleur de la balle ou des coutures oblige.

La version gris-vert, adapteée au golf ou au
rugby, permet elle de mieux distinguer les
brins d’herbe et privilégie le confort visuel a
la vitesse.

Disponible depuis la rentrée 2005 aux Etats-
Unis et en Europe, Nike a notamment fait
appel pour ses tests a des champions comme
le tennisman Roger Federer ou le golfeur
Justin Leonard

Le manuel de I’homme bionique (2010)



Le premier il bionique de Suisse sera greffé a Lausanne — Avril 2013

L'Hopital Ophtalmique de Lausanne va implanter un o
dispositif révolutionnaire déja testé a I'étranger /

Des électrodes placées derriere I'ceil, un petit it w
ordinateur portable et une caméra fixée sur des
lunettes: ce dispositif révolutionnaire redonne a des
personnes aveugles non pas la vue mais la capacité
de visualiser des zones et des formes. Une
soixantaine de patients dans le monde — et bient6t a
Lausanne — vivent avec I'implant rétinien Argus Il. Ce
dernier, appelé aussi ceil bionique, approuvé en
Europe (et en Suisse) depuis deux ans, vient d’obtenir
le feu vert de la FDA américaine. Le parc scientifique
de 'EPFL abrite le siege européen de Second Sight
Medical Products, la start-up californienne qui a mis
au point cet implant novateur. Patron de la chirurgie
vitréo-rétinienne a I’'H6pital Ophtalmique, le
Professeur Thomas Wolfensberger se prépare a
effectuer dans les mois qui viennent la premiere
implantation d’Argus Il homologué en Suisse. Un
patient a été sélectionné, mais la recherche d’argent b+ +4 ++ 4

pour prendre en charge l'intervention, estimée a ' pADY '“,H;.”
100 000 fr., est toujours en cours. Pour I'’heure, aucune e iz
assurance-maladie ne finance cette opération. «Cet ) Linmas cantie o I camive ot bnaasidon b Fordinstane
implant permet pour la premiére fois de redonner la i emesnisuesis
vue autrement que par le systeme de la lumiere, o o w B s s 0
affirme le Dr Wolfensberger. Bien sdr, nous ne parlons
pas de toute la vue. Mais pour des personnes
aveugles, percevoir des traits verticaux ou
horizontaux, des objets foncés sur une surface claire http:/Avww.tdg.ch/suisse/Le-premier-il-bionique-de-

et reconnaitre des grosses lettres est énorme». Suisse-sera-greffe-a-Lausanne-/story/20925800
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Equipée de ""jambes bioniques', une femme paralysée
termine le marathon de Londres (Mai 2012)

S um A\ED/A B
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Claire L fifas 2 SpPROSREMISNENIGN® c.arriv d’ rales

N et

Une Britannique paralysée, agée de 32 ans, a réussi a boucler pour la premiere fois le
marathon de Londres a I'aide de "'jambes bioniques™, un appareillage qui lui a permis de se
tenir debout et de marcher plus de quarante kilometres en depit de son handicap.
Claire Lomas a franchi mardi en larmes, mais ""aux anges'', la ligne d’arrivée, appuyée sur ses

béquilles, seize jours apres avoir entamé ce parcours de 42,2 kilométres

http://www.lemonde.fr/sport/article/2012/05/09/equipee-de-jambes-bioniques-une-
femme-paralysee-termine-le-marathon-de-londres_1698341 3242.html#xtor=RSS-3208



Neuronal ensemble control of prosthet 2095
devices by a human with tetraplegia

Leigh R. HDchberg]'3'4, Mijail D. SEFFU}FEE'3, Gerhard M. Friehs™®, Jon A. Mukand™®, Maryam Saleh™,
Abraham H. Caplan"', Almut Branner'’, David Chen'', Richard D. Penn'* & John P. Dmnnghuez""

~ Editor's Summary, Nature, July 13, 2006

- "The cover shows Matt Nagle, first participant in the BrainGate

pilot clinical trial. He is unable to move his arms or legs
~ following cervical spinal cord injury. Researchers at the
\ o ol ' Department of Neuroscience at Brown University, working with
o\ 0 0 o o o f biotech company Cyberkinetics [OTCBB:CYKN] and 3 other

r institutions, demonstrate that movement-related signals can

be relayed from the brain via an implanted BrainGate chip,
allowing the patient to drive a computer screen cursor and
activate simple robotic devices. Such neuromotor prostheses
ns to replace or restore lost
18."

icover Our Technology

articipant 1. a, The
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3, Scanning electron

ich are available for neural
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Brain linked to robotic hand; success hailed (Oct 2011)

-
e

<A |
~

Doctors at the University of
Pittsburgh Medical Center
had installed an ECoG
(electrocorticography) array
at a precise location against
the brain to control the =

robotic arm. SN
o -

http://www.post-gazette.com/pg/11283/1181062-53.stm
http://www.kurzweilai.net/brain-linked-to-robotic-hand-success-
hailed?utm_source=KurzweilAl+Daily+Newsletter&utm_campaign=a642357a99-UA-946742-1&utm_medium=email



People with paralysis control robotic
arms using brain-computer interface

The BrainGate2 pilot clinical trial employs the investigational
BrainGate system initially developed at Brown University, in
which a baby aspirin-sized device with a grid of 96 tiny
electrodes is implanted in the motor cortex — a part of the
brain that is involved in voluntary movement.

On April 12, 2011, nearly 15 years after she became paralyzed and unable to speak, a woman controlled a robotic arm
by thinking about moving her arm and hand to lift a bottle of coffee to her mouth and take a drink, using the
BrainGate neural interface system.

That achievement is one of the advances in brain-computer interfaces, restorative neurotechnology, and assistive
robot technology by the BrainGate2 collaboration of researchers at the Department of Veterans Affairs, Brown
University, Massachusetts General Hospital, Harvard Medical School, and the German Aerospace Center (DLR).

http://www.kurzweilai.net/people-with-paralysis-control-robotic-arms-using-brain-computer-
interface?utm_source=Kurzweil Al+Daily+Newsletter&utm_campaign=49e7b0ca4l-UA-
946742-1&utm_medium=email


http://www.kurzweilai.net/images/Braingate1.preview.jpg

Rats télepathes (Fev. 2013)

http://sciencesetavenir.nouvelobs.com/sante/20130301.
OBSO0557/I-incroyable-experience-des-rats-
telepathes.html?xtor=RSS-24

INTERFACE. « Une interface cerveau a cerveau capable de transférer en temps réel des informations». C’est en ces termes
que les chercheurs de I’institut des Neurosciences Edmond et Lily Safra au Brésil, et de 1’université de Duke aux Etats-Unis
décrivent leur expérience.

« Nous avons voulu voir si cette interface cerveau a cerveau pouvait étre employée a des fins de communication entre des
animaux expliquent les chercheurs dans leur publication. Une communication de qualité suffisante pour permettre de mener a
bien une tache en coopération » précisent-ils. Et le résultat est des plus impressionnants !

La "transmission de pensée" marche dans 70 % des cas !

Imaginez plutdt : isolé dans une cage, un rat fait face a deux pédales. S’il appuie sur la bonne, il obtiendra une petite ration
d’eau en guise de récompense. Mais aucun indice ne lui permet de savoir laquelle choisir. Pourtant 1’animal va opter pour la
bonne réponse dans 70 % des cas.

En effet, a des milliers de kilométres de 1a, I'un de ses congénéres, dans une autre cage, est confronté au méme choix que lui.
Sauf que dans sa cage a lui, la bonne réponse est affichée sous la forme d’une diode qui s’allume au-dessus du levier qui
délivrera la récompense.

STIMULATIONS. Préalablement, les chercheurs ont implanté des micro-électrodes dans le cerveau de chacun des deux
rongeurs. Ces dernicres enregistrent I’activité €lectrique dans les zones du cortex responsables de 1’activité motrice et
sensorielle des animaux. Elles peuvent également y envoyer de petites stimulations électriques.

Lorsque 1’animal disposant des indications lumineuses se rue sur le bon levier, les €électrodes captent 1’activité de ses
neurones et la transmettent a un ordinateur. La machine convertit alors ces informations en un signal numérigque qui transite
en quelques millisecondes via internet jusqu’au laboratoire qui héberge 1’autre rat. Les informations sont alors converties en
stimulations électriques transmises aux électrodes. Comme on peut le voir sur cette vidéo, le second rat utilise ces
informations pour appuyer sur la méme pédale que son acolyte quelques secondes plutot.
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Wireless Sensor Networks
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RFID / Hitachi
Ses mensurations (0,05 x 0,05 mm?) lui ont valu le nom de « poudre »

2006

Hitachi vient de présenter la plus petite puce RFID jamais réalisée.
Ses mensurations (0,05 x 0,05 mm?) lui ont valu le nom de « poudre ».
150 micrometres x 150 micrometres x 7.5 micrometres !!
Cette puce est tout de méme 64 fois plus petite que la plus petite puce avant elle et 9 fois plus
petite que le prototype présenté par Hitachi ’année derniére.
Elle contient une ROM de 128 bits permettant de stocker un numéro d’identité de 38 chiffres
et peut étre facilement intégrée dans une feuille de papier.

Pour rappel, une puce RFID (Radio Frequency ldentification) permet une identification
automatique du contenu qu’elle transporte. Les puces RFID peuvent contenir toute sorte
d’information et se trouvent sur de moult supports comme sur un passeport aux étiquettes de
produits vendus en supermarché en passant par des billets de concert. L’apparition de
« poudre » de RFID permet de faciliter leur intégration sur de plus en plus de support.

http://www.presence-pc.com/actualite/RFID-poudre-Hitachi-21816/
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Sheng Xu, Yong Qin, Chen Xu, Yaguang Wei, Rusen Yang and Zhong Lin Wang
Nature Nanotechnology — on line Mars 2010
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http://scienceblogs.com/usasciencefestival/2010/11/_walk_on_a_little.php

NanoMateriaux et NanoTechnologies :
Pour un developpement Responsable
(Sécurise, Maitrisé, Partage)
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