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Nanoparticules : dimensions

Caractéristiques :
éléments ayant une taille
nanomeétrique

entre 1 et 100 nanometres
1 nM = 1 millieme de micron

= Taille d’'une molécule
Epaisseur de la membrane

cellulaire:
70 nanometres
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Two Different Approaches to Nanofabrication

- Top = Down:

+ Start with the bulk material and
“cut away material” to make the
what you want

» Bottom = Up:
+ Building what you want by
assembling it from building blocks

( such as atoms and molecules).

» Atom-by-atom, molecule-by-
_molecule, or cluster-by-cluster
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Nanoparticules :
Configurations
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Nanoparticules : Propriétés Induites

 PEGylatian or ather coatings

¥ surface functional group
i (&.g.,—SH, —NH;, —COOH)

__=I+/ surfacecharge

=L

b, targeting lgand
{e.g., antibody, peptide, aptamer)|
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-UV protections
- Anticaicechial
- High barrier plastic
- Contaminant sensors
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Domaines d'application et produits de la vie quotidienne
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pneumatiques
Traitement anti-bactérien

Etat de surface  facilité d'entretien

Nanoargile Manotube

d
Plaxyde de carbane

de titane

. Silice
Noir de amorphe

Cabone Peintures

Vernis
Terres rares Colles
Cosmétiques

Alumines
-,

i g Emballages alimentaires

INERIS

Matériaux aux propriétés innova ntes {mmmque thermigue... Efficacite énergétique
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Transportation (incl. auto/aviation,aerospace)
Semicenductors/ICs
Computers
Communicztions/Optical Equip.

Biomedical/Life Sciences

Other Materials (incl. metals)

Consumer Products

Defense/Security

bt ] ;
Energy/Envirenmeant NI (L TR S)

General (not industry specific)

Source; EmTech Ressanch 2005
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Marchés mondiaux

World market nanotechnology:
forecasts in billion US Dollar

-.'.I|".'T|I'I'||:-'|-|:III

Souwces: Husrse, European Commlsshon, 1006




Pierre Nanoparticules : Evolution du
LS ATHIAS Potentiel Economique

"Un bon croquis vaut
mieux qu'un long discours"
Napoléon Bonaparte

Nanotechnology Market Evolution 2006-15
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Nanotechnology jobs in future

E Mumber of nanotechnology jobs in millions

Share of all manufacturing jobs in %

2004 2006 2008 2010 2012 2014
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18t Passive nanostructures (1¢ generation products)
a. Dispersed and contact nanostructures. Ex: aerosols, colloids
b. Products incorporating nanostructures. EXx: coatings; nanoparticle
reinforced composites; nanostructured metals, polymers, ceramics

P>
2 Active nanostructures
a. Bio-aclive, health effects, Ex; targeted drugs, biodevices
b. Physico-chemical active. Ex: 3D fransistors, amplifiers,
actuators, adaptive structures

P

3¢: Systems of nanosystems
Ex: quided assembling; 3D networking and new

hierarchical architectures, robofics, evolutionary

L
4'»: Molecular nanosystems
Ex: molecular devices ‘by design’,
atomic design, emerging func:tionsb

~ 2015
2020

Risk Governance Frame 2 —»l¢— Frame 1 —»]

—
1
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Nan O p artl (; u I eS Hreagne. 6% l Etxis-Unis, 52%
Données Economiques

France

sociétés actives dans les nanotechnologies (Cientifica, 2003)

Production annuelle frangaise de nanomatériaux manufacturés
(2008)

Mair de carbone
(240 000 t) Silice
(485 DOO )

Cwyde detitane _
(250 000 1)

Carbonate de .~ S Alumines
caleium (200 000 t) (469 000 t)
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REGION
PARISIENNE
Prad, métalligues

m Equipements dlectriques
B3 o
m Pharmace

Capuichous

—— | 3% Todle

11% Autres

# Environ 300 entreprises en France,
dont 60% de PME

» Localisation concentrée sur les poles de
compeétitivité (région parisienne, Lyon,
R’Nano.fr Grenohle) Contréle et analyse

& Role important des partenariats public / privé 0% Autesssnies

1 RAD scientifique

Source ; DGCIS /D § Consuitants 2017

@ : 30 SEFTEMBRE 2014 - LES MANOTECHNOLOGIES : UN NOUVEL ENJEUDE RSE? | 20
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Nanoparticules naturelles non intentionnelles.

World Trade Canter
11 saptembra 2001

== (.5 tonne de
nancparticules dans
‘atrosphéns.
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Industrial
emissions

Nanoparticules : Apercu
des risques Environnementaux

_ Surface runeff

Pharmacewticals/personal
care products




