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KNNI2019FE(E $ 1,395M, BIFELEYAF A A $ 82M(#I5%)
BE178TOFEERIEEEIUIDRSLTVS
UHU2018FEICKECRHAUILDOEF20 19(3 e Nz NIHEERFF,
KIgR(&. BIFEEF—TESNTOWENSIS ) ZFv—1 2275747
$177M( A47M), J1-Fr-20t° 1-7405° (£ $ 19M( A 25M)
NSIDRHTHE Y —(JIEKE, T/ )\( AT S > THhiEtE

NSF $ 388M( A33M)(. 2018FED A45MICDDKIER
MGIXFU7IVG ) LEEE(E. NKI(Nanotechnology Knowledge
Infrastructure)bUT $ 23MZF—T, x2RUNNICSIF BMGIRSEF &35 88
LTWVWBD TIEFEREF (320 MGIBAREHFIDOSERDA =S VT4 T2 TU TS
FELF-TJUTWBEFILZMOZIX $ 59M. DARPA®DEIectronics
Resurgence InitiativeZ

Environ,,

2000 Signature
- Hsealth, Initiatives &
a
Infrastructure & (o) Grand Challenges
1600 Instrumentation (13%)
(16%)
1400
1200
1000
Foundational
o Research
(39%)
- DHHS/NIH
200
00 (113
0
A \ o > > ) © \
T I L FT L PF TP PSS S
Fiscal Year Figure 2. Breakout of NNI Funding by Program Component Area in the 2019 Budget.

Flgure 1, NNI Funding by Agency, 20012019,
https://www.nano.gov/about-nni/what/funding 5



3NNIDProgram Component Areat &EFEORHE =

— °
IJ'I L.'J = [ %] e c - L
-—_ N = v ) L] = Ay v -
w Bl < = B 3 W o 3 € [
> O B 5 0 c o > 9 s o
bo .= = = = [ TS - =
oxr = = = = — o o s -
o 5 [ N ] —_ o © o Q b~ — =
£ £V ~ 9 = % o = £ 2 £ £
v - - ] Q _ v = O prar} u = R
@ 9 £ T %) = [ o O v 2 c —
85s| 2|2 |2 |2 |8 | & T o|eReg S8 |8 g
c 2 = = v = o = 5 c v a9 'S > =)
Sgs| = | = |2 |2 |= |2 | & |25¢ &3 |&&| %
Agency |Sas| S | 2 |8 |2 | 8| s N (MR TR | Ba z
CPSC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0
DHS 0.3 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.3
DOC/NIST 19.0 3.7 10.0 0.9 0.8 0.3 3.3 11.4 4.6 20.7 2.3 57.9
DOD 22.5 0.5 15.7 1.1 0.9 2.2 2.1 2.7 26.5 0.7 3.5 125.9
DOE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 182.1 9.2 132.9 0.0 324.1
DOI/USGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DOJ/NIJ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.5 0.0 1.7
DOT/FHWA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 1.5
EPA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 4.5
HHS (total) 14.4 0.0 0.0 1.7 127 0.0 0.0 91.8 294.7 22.8 40.5 464.3
FDA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.5 12.5
NIH 14.4 0.0 0.0 1.7 12.7 0.0 0.0 91.8 294.7 22.8 16.9 440.7
NIOSH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.1 11.1
NASA 1.3 0.0 0.8 0.0 0.5 0.0 0.0 3.4 1.2 0.0 0.0 6.0
NSF 111.2 28.0 32.0 19.5 7.5 11.0 13.2 185.4 38.0 42.6 10.6 387.7
USDA (total) 8.3 4.3 0.0 0.0 3.0 1.0 0.0 2.3 7.0 1.0 2.1 20.7
ARS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 2.0
FS 3.3 3.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.1 3.7
NIFA 5.0 1.0 0.0 0.0 3.0 1.0 0.0 2.0 5.0 1.0 2.0 15.0
TOTAL 177.0 | 36.5 58.5| 23.2| 25.8| 14.5 18.6 549.0 383.9 221.3 64.4 1395.6

https://www.nano.gov/about-nni/what/funding
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Exec. Office of the
President (EOP)

OSTP OMB

National Nanotech.

Advisory Panel
(currently PCAST)

National Science
& Tech. Council

Coordination,

(NSTC) ]
External RepOrtl ng, and
Assessments and Committee on I
e oo, Oversight of the
National Subcommittee on
NEWLEIRE | Nanotechnology Nanoscale Science,
Academies Coordination Engineering &
Office (NNCO) Tech. (NSET)
| |
Nanotechnology Nanotechnology Innovation Coordinators:
Environmental and Health and Commercialization * Standards
Implications (NEHI) Ecosystem (NICE) . E'E%ﬁ?ﬁiﬁﬁ%h
Working Group Working Group « Education, Engagement, &

Courtecy of Dr. Lisa E. Friedersdorf, Director National Nanotechnology Coordination Office

Societal Dimensions
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NNI EHS Research Strategy e

“A future in which responsible development of nanotechnology provides maximum
benefit to the environment and to human social and economic well-being.”

KEINNIFHD5-7%ZEHSICEE DU TS

ENVIRONMENTAL,
HEALTH, AND SAFETY
RESEARCH STRATEGY CURRENT INTELLIGENCE BULLETIN 63

Approaches to Safe

Nanotechnology

Mannging the Health and Salety Concerns

. Associated with Engineered Nanomaterial
i Jectine Occupational Exposure Eoisy AN f

to Titanium Dioxide

Predictive Modeling
& Informatics

fiesaral Sale Practices far Waeking
wih Engnusced Nuvomoaterzals i
Rosearch Ladoratories
Occupational Exposure
to Carbon Nanotubes
and Nanofibers

Assessment
& Management

Nanomaterial Measurement Examples of Guidance Documents Developed by NNI Agencies

Infrastructure
Source: NIOSH & OSHA

Core Research Areas in the EHS Strategy Courtecy of Dr. Lisa E. Friedersdorf, Director
Source: Debra Kaiser, NIST. N.R. Fuller of Sayo-Art provided revised image graphics. National Nanotechnology Coordination Office 8




NANOTECHNOLOGY
RESEARCH
CENTER

NTRC

Here are some questions you should ask yourself
before starting work with nanomaterials.

Controlling Health Hazards When Working with Nanomaterials:

Questions to Ask Before You Start

Here are some options you can use to reduce exposures to nanomaterials in the workplace.
These options correspond with the questions on the left.

Have you done a job hazard analysis? What is the
physical form of the nanomaterial? How much
are you using? Can you reduce exposure to the
nanomaterial by changing its form (for example,
putting powder into a solution) or reducing the
amount you are using?

DRY POWDER

(typically highest potential for exposure)

SUSPENDED
IN LIQUID

PHYSICALLY BOUND/
ENCAPSULATED

(typically lowest potential for exposure)

How are you using the nanomaterial? Could the
work activity cause exposure? Is the likelihood of
exposure low or high? Can you change the way you
do the activity to reduce the exposure?

Applies to Dry Powder Nanomaterials
« Higher potential for exposure: Dumping bags of
powder, bagging or sieving of products
- Lower potential for exposure: Scooping/weighing of
product, transporting containers with light surface
contamination or closed barrels/botties/bags

Applies to N terial S ded in Liquids

« Higher potential for exposure: Spraying, open top
sonication, producing a mist

+ Lower potential for exposure: Cleaning up a spill,
pipetting small amounts, brushing

Applies to Physically Bound/Encapsulated Nanomaterial
- Higher potential for exposure: Cutting, grinding,
sanding, drilling, abrasive blasting, thermal release
- Lower potential for exposure: Manual cutting and
sanding, painting with a roller or brush

!

Based on the form and the work activity, what
engineering controls will be effective? What are
the key design and operational requirements for
the control? How does the non-nanomaterial
base material or liquid affect exposure?

| |

Applies to Dry Powder Nanomaterials
+ Chemical fume hood
« Glove box

» Nanomaterial handling
enclosure

- Ventilated bagging or
dumping stations

« High-efficiency particulate
air (HEPA)-filtered local
exhaust ventilation

ded in Liquids
« Local exhaust ventilation
- Ventilated spray booth

Applies to N. terial S

« Chemical fume hood
« Glove box

« Nanomaterial handling
enclosure

Applies to All Nanomaterial Forms

« Establish a chemical

Have you considered the role of administrative hygiene plan
controls? Have you set up a plan for waste «Pecform routine
management? Have you considered what to housekeeping

do in case of a spill or how you will maintain
equipment?

« Train workers

« Use signs and labels

« Restrict access to areas
where nanomaterials
are used

+ Handle and dispose of all
waste materials (including
cleaning materials/gloves)
in compliance with all
applicable federal, state,
and local regulations

+ Use sealed/closed bags or
containers, and secondary
containment

« Label containers, such
as “contains nanoscale
titanium dioxide”

Applies to Physically Bound/Encapsulated Nanomaterial

« Chemical fume hood - Wet cutting/machining

- Glove box « Ventilated tool shroud
« Local exhaust ventilation  « Blasting cabinet
- Downdraft table

« Incorporate nanomaterial
safety into existing
programs such as hazard
communication

« Wet wipe oruse a
HEPA-filtered vacuum

- Do not dry sweep or use
compressed air

If the measures above do not effectively control
the hazard, what personal protective equipment
can be used? Have you considered personal
protective equipment for the non-nanomaterial
base material or liquid?

« Lab coat or coveralls

« Nitrile or chemical resistant gloves

- Safety glasses, goggles, or face shield

Applies to All Nanomaterial Forms
« Respiratory protection when indicated and engineering
controls cannot control exposures, and in accordance
with federal regulations (29 CFR 1910.134)
« NIOSH guidance on respirators can be found at
www.cdc.gov/niosh/topics/respirators/

« Use personal protective equipment during spill
cleanups and equipment maintenance

DHHS (NIOSH) Publication No. 2018-103 | February 2018
https://doi.org/10.26616/NIOSHPUB2018103 g

Are you interested in learning more about how you can safely work with nanomaterials or want to stay up-to-date on nanotechnology safety? See
the NIOSH NTRC website for more information and links to guidance documents: www.cdc.gov/niosh/topics/nanotech/

KE L F B R 2B EHZFT (National Institute for Occupational Safety and Health: NIOSH)
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Center for Nanotechnology in Society by NSI;/

Center for Nanotechnology in Society at  Center for Nanotechnology in Society at the
Arizona State University University of California Santa Barbara
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Center for Nanotechnology in Society

’ ABOUT PEOPLE RESEARCH UBRARY EDUCATION EVENTS NEWS +MEDIA  CONTACT
Nanirtoc gy In S lety
aMA ATATE weivAREITY

HOME ABOUT RESEARCH EQUCATION OUTREACH EVENTS LBRARY CONTACT

What is CNS-ASU?

e, wouCHlion

" 1n Sociely
at UCSB

*
" D 5. <
s . Mo v v
i CQ RESEARCHER China's Role in the Global
I n System
" - ‘ CNS Researchers Discuss  C 0 oy
Nano's Role in the I "
" rehers
! v ot '
aum
’

The Comtrr
Nanstechnology in Soc ety

ARLENRA ATARE RAARERRINY

o Tilaul@ .- D8

The world's largest center for ressarch on the socletal aspects of nanotechnology S _ EMAIL SUBSCRIFTION

nological futures

UCSB NOV 13-15 2014

CNS Releases IRG
Synthesis Reports

The NSF Center for
Nanotechnology in Society at
UCSB serves as a national
research and education center, &

rezeal

network hub among researchers
and educators concerned with
societal issues conceming
nanotechnologies. and a resource

RESEARCH EDUCATION

base for studying these issues In
the US and abroad.

Nenvlechnology in Suciely & based i Be I Socisl B o, and € W B SEER), A $3106-2150 Copynght © 2010 T

O cisi [P o)

http://cns.asu.edu/ http://www.cns.ucsb.edu/
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Superhero Contest

https://www.nano.gov/nationalnanotechnologyday

Courtecy of Dr. Lisa E. Friedersdorf, Director National Nanotechnology Coordination Of?iée 7 7
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2030

__I"'»‘__A_
ENGE

DIVERGE

CONVERGENCE

2000

CREATING A GENERAL PURPOSE
NANOTECHNOLOGY IN 3 STAGES

6 GENERATIONS
NANOPRODUCTS

New convergence platforms & economy immersion
~2021 < NAno

technology divergence —» ~ 2030 | *

: 6. Nanosystem -
1 Conv. Networks |

1 5. NBIC Techn.
\ Platforms i

NS&E integration for general purpose technology
~2011  «=—{}AN0] system infegration -~ 2020

\ 4. Molecular " |
' Nanosystems |

| 3. Systems of |

! Nanosystems |

Foundational interdisciplinary research at nanoscale
~2001 <= Nanol component basics =+ ~ 2010

Create passive and active nanocompanents
by semi-empirical des:an

12 Active 1

: Nanostructures :

11 Passive

-

(Refs. 2-5)

Three stages of convergence
applied to general-purpose technologies

(Ref B: CKTS, Springer, 2013)

l. Nanoscale Science, Engmeenng and Technology

“Nanotechnology”
nt rates disciplines and knowledge
matter from the nanoscale

ll. Nano-Bio-Info-Cognitive Converging Technologles -

“NB'C))

Integrates foundational and emerging technologies
from basic elements using similar system architectures =

‘I‘Ié(':(q'r.\g,e’rgence of Knowledge, Technology and Society

Integrates the essential platforms of human activity
using five convergence principles

https://www.nsf.gov/crssprgm/nano/
Courtecy of Dr. M.C. Roco, NSF

12




Horizon Europe: evolution not revolution

Specific objectives of the Programme

Support the creation and diffusion Strengthen the impact of R&l Foster all forms of innovation and
of high-quality knowledge in supporting EU policies strengthen market deployment

Pillar 1 Pillar 2
Q Open Science Global Challenges and Open Innovation

Industnial Competitiveness

European Research Council Health European Innovation Council

Inclusive and Secure Society

' : : Digital and Industry European innovation ecosystems
Marie Skiodowska-Cune Actions Climate, Energy and Mobility

Food and nalural resources European Institute of Innovation

Research Infrastructures Joint Research Centre and Technology

Strengthening the European Research Area

Sharing excellence Reforming and Enhancing the European R&l system

n European
Commission

Dr. Georgios Katalagarianakis, EC, 2nd EU-Asia Dialogue on Nanosafety, 29.10.2018
https://www.bionanonet.at/events/upcoming-events/1631
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CLUSTER 3 Digital and Industry: what?

9 intervention areas:
Manufacturing technologies
Key digital technologies
Advanced materials
Artificial intelligence and robotics
Next generation internet
Advanced computing and big data
Circular industries
Low carbon and clean industries
Space

B

Dr. Georgios Katalagarianakis, EC, 2nd EU-Asia Dialogue on Nanosafety, 29.10.2018
https://www.bionanonet.at/events/upcoming-events/1631 75



CLUSTER 3 Digital and Industry:
Intervention areas in keywords

Advanced materials, broad lines:
materials with new properties
integrated materials processes and production
enablers like characterisation, modelling
infrastructures for uptake by SMEs of key technologies
analysis of trends in advanced materials

solutions for users, also for creative industries

m European
Dr. Georgios Katalagarianakis, EC, 2nd EU-Asia Dialogue on Nanosafety, 29.10.2018 Commission
https://www.bionanonet.at/events/upcoming-events/1631 76
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CLUSTER 2 works for all KETs
KETs work for all Clusters.

INCLUSIVE AND

A SECURE SOCIETY
KEY ENABLING TECHNOLOGIES

DIGITAL FOOD AND m ﬁ} @
120

i NATURAL
INDUSTRY RESOURCES

#HER
153

and connectivity @

£}
&t
£

Intelligence {&nh 4%

CLUMATE,
ENERGY AND
MOBILITY

Manufacturing 4}

Technologies

Advanced Materials
and Nanotechnologies
Digital security

Micro/nano-
Electronics
and Photonics
Artificial

Life Science
Technologies

Advanced

1 Manufacturing Technologies

2 Key digital technologies

3 Advanced materials

4 Artificial intelligence and robotics

5 Next generation internet

6 Advanced computing and big data

7 Circular industries

8 Low-carbon and clean industries

INTERVENTION AREAS

9 Space

D>r.'Georgios Katalagarianakis, EC, 2nd EU-Asia Dialogue on Nanosafety, 29.10.2018 : -
https://www.bionanonet.at/events/upcoming-events/1631 Ewopeas



Nanosafety research in FPs and H2020

Ewropean
Cormmission

Investment
NanoSafety Research
» €90
=
2 €80
= €70 -+-EC funding A
~e-Total budgets / \
€60 /
€50
€ 40
€30 v
€20 -
€10 -
€0 § ‘ ,
2004 2009 2014 2019

NB: These figures do not include safety research
in application-oriented projects nor nanomedicine

D-r. Georgios Katalagarianakis, EC, 2nd EU-Asia Dialogue on Nanosafety, 29.10.2018
https://www.bionanonet.at/events/upcoming-events/1631
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EU research
nanosafety

WG7 dissemination
SG1 SG2
Standardisation, engagement with stakeholders Website, newsletters, conferences
WGT e Viad
: exposure H
materials P WG4 risk
. B= == Workplace
EPPE I , Products/LCA Corisimar
dispersion and (embedded ENP) Envi
characterisation nvironment
i Fate and behaviour seestess
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hazard environmental @©
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Omics, bioinformatics
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WG6 modelling E
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European
Commission

H2020: NMPB Work Programme 2018-20

Nanotechnologies, Advanced Materials, Biotechnology and
Advanced manufacturing and processing

GOVERNANCE, SCIENCE-BASED RISK ASSESSMENT AND
REGULATORY ASPECTS

» 2018: Risk Governance of nanotechnology

» 2018: Nanoinformatics: from materials models to predictive (eco)toxicology
= 2019: Safe by design, from science to regulation: metrics and main sectors

«  2019: In support of documentary standards (CSA)

»  2020: Safe by design, from science to regulation: behaviour of multi-
component nanomaterials

= 2020: Regulatory science for medical technology products

International cooperation is strengthened

(*NMBP:Nanotechnologies, Advanced Materials, Biotechnology, and Advanced Manufacturing and Processing)

Dr. Georgios Katalagarianakis, EC, 2nd EU-Asia Dialogue on Nanosafety, 29.10.2018
https://www.bionanonet.at/events/upcoming-events/1631 27



Main directions for next nanosafety
NMBP calls

Integration of scientific, regulatory and market phases
Integration of civil society for governance
International cooperation strongly encouraged

Integration of additional funding from MS sources or
industry possible

Launch of specific calls possible
Open access and open data access applied
Respect of ontology and of data logging format

Strong support to EU regulatory bodies, OECD, ISO, CEN
Cross project collaboration necessary

Dr. Georgios Katalagarianakis, EC, 2nd EU-Asia Dialogue on Nanosafety, 29.10.2018
https://www.bionanonet.at/events/upcoming-events/1631 22



European
Commission

2019: New projects to be launched

RiskGONE: Risk Governance of Nanotechnology

NANORIGO: Establishing a Nanotechnology Risk Governance
Framework

Gov4Nano: Implementation of Risk Governance: meeting the
needs of nanotechnology

NanoSolvelIT: Innovative Nanoinformatics models and tools:
towards a Solid Verified and Integrated Approach to Predictive
(eco)Toxicology

NanoInformaTIX: Development and Implementation of a
sustainable Platform for Nanoinformatics

Dbr.'Georgios Katalagarianakis, EC, 2nd EU-Asia Dialogue on Nanosafety, 29.10.2018
https://www.bionanonet.at/events/upcoming-events/1631 23
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European Union Observatory for
Nanomaterials (EUON)

The EUON is aiming to be a trustworthy source of
information contributing to the public debate by raising
awareness on nanomaterials

Provide objective and reliable information on the market
and safety of nanomaterials in the EU:

» Collect and analyse information from a wide
variety of existing sources,

+ Supplement existing information with external
studies

- Present the information on uses and safety of
nanomaterials in a user friendly way

https://euon.echa.europa.eu/

Dr. Georgios Katalagarianakis, EC, 2nd EU-Asia Dialogue on Nanosafety, 29.10.2018
https://www.bionanonet.at/events/upcoming-events/1631



Table 5.1. Nanomaterial identification and classification

Nanosafety in Europe 2015-2025:

Towards Safe and Sustainable

Nanomaterials and Nanotechnology

H Material

Innovatlons classification

Kai Savolainen (coordinator), Ulrika Backman,

Derk Brouwer, Bengt Fadeel, Teresa Fernandes,

Thomas Kuhlbusch, Robert Landsiedel,

Iseult Lynch, and Lea Pylkkdnen

together with the members of the NanoSafety Cluster

who have contributed to the document and listed in

an alphabetical order in the Annex.
Measurement
principles
Bio-nano-
interactions
ENM
engineering
ENM metrics
for hazard
assessment

Definition

Naming
structure

Characteriza-
tion of ENM
in complex
matrices

Test& refe-
rence ENMs

Validation

Versatile
methods

Biomolecules
for uptake,
transport ete.

NM impacts

on protein
function

Safety by
design
concepts

Key descriptors

Dose metrics

Classification
systems in
place

Ontologies in
place

Robust me-
thods for ENM
size determina-
tion

Systematic sets
of test ENMs

ENMs certified
in reference
biofluids

Validated
labelled versions
of test ENMs

Versatile refe-
rence methods
available.

Reference bio-
interactions

Reference bio-
interactions

Non-sperical
descriptors
defined

Effect of poly-
dispersity in
physico-chemi-
cal properties

Methods for
ENM surface
characteriza-
tion

Full datasets
on test ENMs

Validation of
key metrics for
impact

NM proper-
ties leading
to signalling
disfunction

Safe design of
new ENM in

a bottom-up
approach

Methods for
multicomposite
ENM characte-
riazation

Correlation of
uptake, form
and impacts
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Table 5.2. Hazard

Prerequisites

Biokinetics

i for resgarc{w on

translocation ~ ENM kinetics
New app-
roaches for

Hazard ENM hazard

assessment assessment
ENM and
susceptible

Vulnt?r-able populations

conditions
Choice of test
methods

Science-based

regulatory

approaches

Nanomaterial-
specific analyti-
cal equipment
available

Developing
systems biology
approaches
using omics
technologies

Systematic re-
search of ENM
with known
disorders

Improved
strategies for
testing

Table 5.3. Exposure and transformation

Release and Mechanistic
exposure understanding
Process Transform-
dependent ation, mability
transformation  transport
Workplace,
Exposure consumer and
scenarios environmental
exposure

Process know-
ledge to allow
the set-up of
realistic labo-
ratory simula-
tion

Gain know-
ledge on
environmental
mability and
transformation
for computer
simulation

Compre-
hensive,
harmonized
exposure
Inventories

Exposure regi-
stries developed

Biokinetics
integrated into
toxicological
testing

Development
of appropriate
QSAR models

Validated in
vitro models
of appropriate
ENM

Intelligent te-
sting strategies
available

Database on
emission

{per time) and
release

(per material
unit) factors

Understanding
effects of
ageing on
nano-objects

Exposure mo-
dels available

Evaluation of
exposure sce-
nario models

Table 5.4. The risk prediction and management tools

A computatio- Risk assess-
nal tool that
can assess in
the predicting
of ENM safety

Validated in
vivo and ex
vivo models
for different
diseases

Regulation

Databases

Risk manage-
ment

Exposure data
and models
evaluated

Models aval-
lable for use of
product cycle
and exposure
assessment

Pro-active risk
management

Tools

Health effect

Study design

Infrastructure

Ontologies

Risk perception
and guidance

Prevention
through design
approach

Risk banding
tools/ effec-
tive control
measures deve-
lopment
Quantification
of exposure
reduction
effectiveness

Markers for
short term
effect identified

Health survei-
Ilance registries
developed

Exposure
registries deve-
loped

Pilot panel stu-
dies completed

Federated
databases
available

Ontologies in
place

Development
of risk com-
munication
strategies

High through-
put screening
approaches
validated

Testing and
development
of risk prioriti-
zation tools

Markers for
long term
effect identified
Usi v
for research

Case-control

studies comple-
ted

Format & data
quality stan-
dards set

Guidance on
stakeholder
CONCern assess-
ment

RA-enabled
LCAJ inte-
gration in
decision tools

Impiemen-
tation of the
markers

Implementa-
tion of results
for regulations

Longitudinal
studies started

IT procedures
for automatic
uploading

Automatisati-
on of ontolo-
gies

Guidance on
risk evaluation

Integration of
safe-by-design
approaches
into the
development
stages of new
nanomaterials
and their appli-
cations
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Nanosafety for Innovation and Sustainability

NEW TECHNOLOGIES
PREDICTING OF NANOSPECIFIC RISKS AND PRODUCTS
4 ) Facilitating
[ Material identity j innovation
| i <
Research on ( Transformation & Exposure ) Research Testing - =
Process Level ; " andRegulation | ~te——l |
A < B
Hazard mechanisms ~—|
i 1) /‘—'\
\

£ Risk prediction tools
.

All subaims shall feed to the overall aims of predicting and controlling possible nanospecific risks.
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