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Nanotechnology — U.S. & EU
Richard Feynman (US) 1959: “There’s plenty of room at the bottom”

Gerd Binnig (D) and Heinrich Rohrer (CH) IBM
Research Zurich, Switzerland

1981 - Scanning tunneling microscope

Gerd Binnig (D), Christoph Gerber (CH), Calvin F
Quate (US)

1986 — Atomic Force Microscope

First EU support in nanotechnologies already in 1998 under FP4:;

Transnational collaboration within the EU for research in high precision engineering,

micro-engineering and nanotechnology - incorporating the formation of the European
Society for Precision Engineering and Nanotechnology
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EU Investments so far

€ 1.8 billion in FP7
€ 1.4 billion in Horizon 2020 + € 0.5 billion until 2020

Fields of
application

» Health (medical devices)

* Pharmaceuticals

* Food (packaging)

» Textile (materials, antimicrobial)
Catalysis (MOFs, ...)

* Energy conversion and storage
* Environment (water, soil

» Transport (light, self-healing)

» Electronics

» Construction (coatings)

* Plastics

Nanomaterials
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Risk governance |
 Nanodefiniton !

« EU-OECD: Testing guidelines !

» Standardisation :

* EU Observatory :
Risk Governance Council ]
Safe by Design :
 Nanosafety Cluster :
Upscaling :
* Pilot lines and test beds :
:

|

Societal acceptance
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Current research routes

Safe by design: Risk assessment in early stage of product development

Reduce time More cost effective Faster to market
required for R&D innovation
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Prepare for future Better consumer
regulatory challenges Safer products acceptance

LY

Current open calls in Horizon 2020:
2019: from science to regulation: metrics and main sectors

2020: from science to regulation: behaviour of multi-component nanomaterials

European
Commission

2020: Regulatory science for medical technology products “



EU legislation with provisions for nanomaterials

REACH (Chemicals) v v v
Regulation 1907/2006

Amended Annexes (EU

018/1881)

Biocidal Products v v v v
Regulation 528/2012

Cosmetic Products v v v v v
Regulation 1223/2009

Novel Food v v v v
i FIC Regulati
Regulation 2015/2283 C Regulation

Food Additives v v’ v
Regulation 1333/2008

Plastic Food Contact v v
Materials
Regulation 10/2011

Active & Intelligent FCM v v
Regulation 450/2009

Food Information Provision to v v
Consumers
Regulation 1169/2011

I Medical Devices v v’ (Conformit v - European
Regulation EU/2017/745 Commission




World S&T power centres
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Revealed technological advantage, 2009-2013

Source: RISE, Fraunhofer, 2016

East-Asia (JP,KR)
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EU comparative advantage

Revealed technological advantage - Extrapolation 2020
Source: RISE, Fraunhofer, 2016

Advanced manufacturing technologies
Internet of Things | |
Space
Cross-cutting topics addressing cyber-security
Advanced materials

Photonics |
Biotechnology | |

Nanotechnologies |

Future Internet

Content technologies and information management

e tempene I

Robotics, Micro- and nano-electronic technologies

Human-centric Digital Age B 2020
[ 2010-2012

| | | | | | |
-65 -55 -45 -35 -25 -15 5 5 15 25

V4 ﬂ Compics
Commission

New generation of electronic components and systems
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Project overview

Risk Governance

Societal engagement SRl NANOCOMMONS
NANO2AL L EU-TOXRISK
EC4SAFENANO
GONANO pSCOPE LIBRAL
HISENTS ca ©
GOV4ANANO
NANORIGO
Methods Software RiskGONE
NANOREG2 caLIBRAte
ACENANO NanolnformaTIX Testing Platform
EU-TOXRISK NanoSolvelT caLIBRAte
npSCOPE GRACIOUS NANOREG (2)
smartNANOtox
GRACIOUS

Integrated Testing PATROLS

Database

NANOFASE
EU-TOXRISK TOX21
ACENANO HISENTS
smartNANOtox NANOREG (2)
HISENTS BIORIMA
GRACIOUS MARINA "
PATROLS eNANOMAPPER Standardisation

NMBP 34 2019




Risk
Perception

Risk Risk empowerment

Assessment Management

scientific-

_ policy decision
evidence based

Risk
Communication

transparency

EUON

-mm BSERVATOR'
[FOR HANOMATERIALS

Risk Governance

RISK GOVERNANCE COUNCIL
A

' RISK :
(Gov4Nano 5. * GONE NANRIGO

meeting the needs of nanotechnology
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Structured civil dialogue

Transparency to the Citizen Empowerment

Citizens

Access to quality data Trusted environment
Openness Platform to voice

Open communication concerns

Ex: EUON, DaNa Risk Governance Council

VIDEO:
Research on the safety of nanomaterials:
beyond Horizon 2020

10 JJune 22001179- 71 393 177 430 156 - European
une | Commission



https://www.youtube.com/watch?v=ZziY5txwloY#action=share
https://www.youtube.com/watch?v=ZziY5txwloY#action=share
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Key initiatives

® Nanosafety cluster
major source of expertise and knowledge, synergies among
EU funded projects

® 'MALTA INITIATIVE'
A joint route towards standardisation, testing guidelines and
guidance documents for risk assessment of nanomaterials;
contribution of all participants in OECD working party is
needed (OECD Member Countries, Observers,
Inter/governmental organisation, NGOs, industry,...)

® Significant international collaboration in nanosafety

Israel, USA, Brazil, South Africa, South Korea, Iran, Mexico

&) OECD
B o



EU-U.S. Roadmap
Nanoinformatics 2030

e released in November 2018
 edited by Andrea Haase and Frederick Klaessig
https://zenodo.orqg/record/1486012# . XTlcCOgzaUn

" CONCEPTUAL '\ "/ TECHNICAL
INFORMATICS: : - : INFORMATICS:
SYNTAX & : SCIENTIFIC FIELDS INFRASTRUCTURE
SEMANTICS + Material & Phys-chem AND TOOLS
(’ characterization
+ Ecotoxicity
+  Human Toxicity ks,
. J . _UNKED . /
) MEASUREMENT TOOLS ' i Pm,ﬁ?ﬁs £
Fi + Standardized test protocals kLtanal descriptors
Manomaterials * Functional assays = Process rates
. & Products * Invivofin vitro tests including + Measured or
\_high throughput screening predicted properties
+ Effects endpoints
DATA FORMATS & ONTOLOGIES |
+ Category names
\» + Hierarchy and relationships
| between categories
k- Valid values for the categories -

+ Risk assessment utilizing property, exposure and
hazard model predictions

L' Acquire additional data

{ ASSESSMENT & RESULTING ACTIONS

* Product re-design
= Use regulation (e.g. mitigation & restriction)

12 B
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https://zenodo.org/record/1486012#.XTlcCOgzaUn

EU-U.S. Nano Communities
of Research

! ...._:.'l. e LN sl ] -.I.:- [ ik :

October 15-16, 2019, Aix en Provence, workshop organised by EU
and U.S. NNI.

https://us-eu.org/save-the-date-october-15-16-2019/

13 - European
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https://us-eu.org/save-the-date-october-15-16-2019/
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Translation to products

NANOMATERIALS NANOINTERMEDIATES NANO-enabled Products

Nanoscale Intermediate Finished goods
Structures Products with incorporating

in unprocessed form nanoscale features nanotechnology

examples
examples
examples

Nanocoatings Glass Producer
Nanoparticles Thin-films Windscreens producer
(Self-Cleaning, anti-scratch...) Car manufacturer

14 “ European
Commission



Technological Pilot Lines Globally Competitive

Facilities Demonstrator Manufacturing Facilities

ien = | Technol = L) i = Pr tion
\Science )i f7technolooy v, g (1TF T A Bioduction )
\/ \/ \/) \/

o

Research and Technology Industrial Anchor
Organization Consortia Companies

Crossing the Valley of Innovation Death

TRL 1 2 3 4 5 6 Ve 8 9

Basic Technology Experim. Technology | Tech Valid in Demo in Demo in System Successful

Principles Concept Proof of Validation in Relevant Relevant Operational Complete Mission
Observed Formulated Concept Lab Environm't Environm't Environm't and Quialified Operations

< > <
Technological Research KET Pilot Line and Manufacturing & KET
Pillar 1 demonstrator projects Deployment projects
Pillar 2 Pillar 3

15 “ European
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Open innovation test beds — 10 first projects (1)

* DT-NMBP-01-2018 Lightweight -
e DT-NMBP-02-2018 Med Tech Health
e DT-NMBP-07-2018 Characterization

Automotive
Aeronautics
Packaging

Rail

Med Tech
Diagnostic
Devices
Regulation

Tribology
Metal Forming
Batteries

So far EC

contribution of
€98,9 million

16 - European
Commission



Open innovation test beds — 10 first projects (2)

Other
6%

SMEs
34%

RTO/Uni
40%

LEs
20%

% of Participants by Type

17 - European |
Commission



Open innovation test beds — next projects

RUNNING PROJECTS:

« 2018 NMBP-01: Lightweight, nano-enabled multifunctional composite
materials and components (1A)

2018 NMBP-02: Safety Testing of Medical Technologies for Health (1A)
2018 NMBP-07: Characterization (l1A)

FORTHCOMING
« 2019 NMBP-03: Nano-enabled surfaces and membranes (1A)

« 2020 NMBP-04: Bio-based nano-materials and solutions (1A)

! e 2020 NMBP-05: Functional materials for building envelopes (1A)

« 2020 NMBP-06: Nano-pharmaceuticals production (1A)

18
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Open Innovation Test Beds — Expected Impact

‘ Open and upgraded facilities at the EU level

beds
Increased access to finance (for SMEs in particular) for
iInvesting in these materials or in applications using them

‘ Reduced services access costs for companies using the test

Improved industrial productivity

Accelerated innovation in the specific domain

Increased access to finance for investing in these materials or in
applications using them

‘ 20%0 increase in SMEs access to test beds' services and

19 - European
Commission
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Technology Infrastructures

Facilities, equipment, capabilities and support services
required to develop, test and upscale technology
to higher TRLs whilst ensuring feasibility and
regulatory compliance.

Public, semi-public
or private status.

Users are mainly industrial players,

iIncluding SMEs, seeking to develop innovative
technologies towards commercialisation

of new products, processes and services.

European
Commission



Contribution to industrial policy

21
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\ """-ﬂ
Technology
Infrastructu res

L h.ullz

R Commission

-, A \ : Staff Working
™ Document

https://publications.europa.eu

/en/publication-detail/-

/publication/0df85f8b-7b72-

11e9-9f05-

Olaa/5ed7l1al/language-en
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Who will lead the next wave of breakthrough
and disruptive innovation?

v ~ ' 4 N -

electricity : Hydrogen fuel
ene thera
aifplane social media g B cells
car
antibiotics artificial intelligence liquid biopsies
I GPS
sea container 3-D printing )
o "th.et'f semi-conductors digital platform$
ehemicals autonomous vehicles
barcode smartphone cloud
CRISPR-CAS ?
telecomms intemet blockchain quantum computing
'\ newbatteries
intemet of tylngs\ graphene
Examples
taken from
WIPO, MIT,
WEF, OECD,
etc.
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Nanotechnologies in HORIZON EUROPE:
Materials

Area of intervention 4.2.3. Advanced Materials
Mentioned in 4.2.2 Key Digital Technologies

Mentioned in 4.2.7 Circular Industries

Food,

- o Bioeconomy,
Digital, Civil Natural

Industry & Security | Health Resources,
Space for Society Agriculture

' &
Environment

Culture,

Creativity LN

Energy
and_ and Tools, Technologies and
Inclusive Digital Solutions for

Societies Mobility Health and Care

- European
Commission
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iIn HORIZON EUROPE

v’ Meeting citizens’ needs for sustainable, safe and advanced

materials.

An EU innovation ecosystem of technology infrastructures for
technological transformation and uptake by EU industry (SMESs).

New materials including plastic-, bio- and smart materials
Environmentally friendly, durable, reusable and recyclable

Regulatory, safety, risk, customer and ethical oriented
(including pre-normative activities)

Adding value by design, architecture and general creativity

Boosting industrial innovation (test beds) supporting new
applications in all industry sectors!

Observing future and emerging trends in KETs



CO-CREATION
Public consultations and input for strategic

EUROPEAN :
RESEARCH & &
INNOVATION ¢

SEPTEMBER
KANAL © CENTRE POMPIDOU

#RiDaysEU
@EUSciencelnnov

Latest information on consultation and next framework programme:

https://ec.europa.eu/info/designing-next-research-and-innovation-framework-
programme/what-shapes-next-framework-programme en#latest

25 “ European
Commission



https://ec.europa.eu/info/designing-next-research-and-innovation-framework-programme/what-shapes-next-framework-programme_en#latest

Follow us and keep up to date via:

#HorizonEU

@Moedas @EUSciencelnnov @EU H2020 @HorizonMagEU

https://www.facebook.com/EUSciencelnnov/
https://www.facebook.com/cmoedas/

Horizon Europe dedicated website
http://ec.europa.eu/horizon-europe

European Innovation Council
http://ec.europa.eu/research/eic

EU budget for the future
http://lec.europa.eu/budget/mff/index en.cfm

Latest call information Horizon 2020

https://ec.europa.eu/programmes/horizon2020/
sites/horizon2020/files/nmbp h2020-leit-2018-
2020 draft.pdf -

European
Commission



https://twitter.com/Moedas
https://twitter.com/EUScienceInnov
https://twitter.com/EU_H2020
https://twitter.com/HorizonMagEU
https://www.facebook.com/EUScienceInnov/
https://www.facebook.com/cmoedas/
http://ec.europa.eu/horizon-europe
http://ec.europa.eu/research/eic
http://ec.europa.eu/budget/mff/index_en.cfm
https://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/nmbp_h2020-leit-2018-2020_draft.pdf
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