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Abstract

The paper deals with different possible perspectives onto the issue of emerging
risks and safety of nanotechnologies, including the nano-toxicology-oriented
perspective, the risk assessment oriented perspective and the industrial safety
oriented perspective. The latter, is the perspective taken in the a number of EU

projects dealing with nanotechnology, especially engineered nanomaterials, on
industrial scale. The following issues are tackled more in detail:

(a) recognizing emerging risks, incl. early warnings and managing the
available information and knowledge

(b) interdependencies among the risks related to nanotechnologies and
other emerging risks, incl. to risk-risk tradeoffs, application of
precautionary principle and identification of possible gaps in the
research and safety improvement activates related to nanotechnologies

(c) exploring public acceptance and the possibilities model it upfront

The approaches applied in the research projects are reviewed and

demonstrated in the presentation. Standardization aspects are tackled in the
context of transfer of the research results towards innovation.
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Main message:

1+1 could be more than 2!

a. The great investment in

nanotechnology R&D

projects in the EU should
payoff not only in terms of
single projects but also at

the level of “swarm
intelligence”

b. There has not been a
“master plan” of R&D
projects and/or of the
investment in

nanotechnology projects,
projects approved on case-

by-case basis

c. Thereis no such a thing as
“100% nanotechnology

project”

ContractType

Intra-European Fellowships (IEF)

ERC Starting Grant

Collaborative project (generic)

Small or medium-scale focused research project

ERC Advanced Grant

International Incoming Fellowships (IIF)

International Re-integration Grants (IRG)

European Re-integration Grants (ERG)

Large-scale integrating project

Support actions

International research staff exchange scheme (IRSES)
Networks for Initial Training (ITN)

International Outgoing Fellowships (IOF)
Coordination (or networking) actions

No contract type

Research for SMEs

Industry-Academia Partnerships and Pathways (IAPP)
Collaborative Project targeted to a special group (such as
SMEs)

Coordination and support actions

Other

Support for training and career development of
researcher

Research for SME associations/groupings

Joint Technology Initiatives - Coordination and Support
Acti

counts

189
181
171
165
118
80
76
71
69
60
54
51
48
46
37
34
27

24
21
52

8
5

5
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® Intra-European Fellowships (IEF)

® ERC Starting Grant
Nano" FP7 Projects by contract type ® Collaborative project (generic)

B aS eI I n e ® Small or medium-scale focused

research project
B ERC Advanced Grant
27 24

= International Incoming Fellowships

A\

(LS . )
= |nternational Re-integration Grants

(IRG) ) )
®m European Re-integration Grants

373
46

d. There are over 1,500 projects in
CORDIS dealing with of at least
partly tackling nanotechnologies
(“value”. ~ 3,000 M€7?)

e. We have extracted the information S
. ®m Coordination (or networking) actions
about these projects from CORDIS No contract type
and analyzed it by means of: " Research for SWEs

Industry-Academia Partnerships and
Pathwavs (IAPP)

52

(ERG) . ) )

= Large-scale integrating project

B Support actions

= |nternational research staff exchange
scheme (IRSES). .

= Networks for Initial Training (ITN)

= International Outgoing Fellowships

— conventional statistics

— data mining and "Nano" FP7 Projects by Country (coordinator/host institution
only, 1574 projects considered)
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Baseline

FP7 "Nano" Projects - Number of
Projects Starting
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d. There are over 1,500 projects in CORDIS
dealing with of at least partly tackling
nanotechnologies

e. We have extracted the information about
these projects from CORDIS and analyzed it
by means of:

"Nano" FP7 Projects by Country (coordinator/host institution only), Funding

€ 68,409,665

€ 73,280,239

€70,0
€ 85,228,799
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€ 103,004,

€ 145,832,281

58,014

conventional statistics
data mining and
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€ 21,047,247

91/ € 19,933,9
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0. governance perspective

PO SS I b I e p ers p eCt | Ves COMMISSION STAFF WORKING PAPER

== Types and uses of nanomaterials, including safety aspects

Different Possible perspectives onto Accompanying the

Communication from the Commission to the European Parliament, the Council and the

the issue of emerging risks and safety European Economic and Social Committee
of nanotechnologies

1.

the nano-toxicology-oriented

perspective

the risk assessment oriented .

perspective and

the industrial safety
oriented perspective.

Policy Brief

Nanotechnology Risk
Governance
Recommendations for a global.

coordinated approach to the
governance of potential risks

on the Second Regulatory Review on Nanomaterials

{COM(2012) 572 final}

COMMISSION

Brussels. 3102012
SWD(2012) 288 final
EUROPEAN PARLIAMENT

Science and Technology Options
Assessment

COMMISSION STAFF WORKING PAPER

pes and uses of nanomaterials, including safety aspects

STOA Accompanying the

m the Commission to the European Parliament, the Council and the
European Econol Social Committee

mic and

 Second Regulatory Review on Nanomaterials

(COM(2012) 572 final}

NanoSafety -

Risk Governance of Manufactured
Nanoparticles

FINAL REPORT

(IP/A/STOA/FWC/2008-096/L0OT5/C1/SC3)
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0. governance perspective

Possible perspectives EC

Different Possible
perspectives onto the issue of
emerging risks and safety of oty Rk
nanotechnologies ot i

Assessment Sphere:

H Management Sphere:
1 . th e nanO't0X| COIOgy- Decision on & Implementation of Actions Generation of Knowledge

Orlented perspeCtlve Pre-Assessment -
2. the risk assessment reneprodicts re ko crtiea fof nanotecnology

* Problem Framing
» Early Warning

. . IIIIIIIIII’ o Screenin IIIIIIIIIII:
oriented perspective and : psamiran o Scnc :
E Two frames for NT ;

3. the industrial safety

i |
oriented perspective. ——— I Risk Appraisal

Implementation Risk Assessment

« Option Realisation « Hazard |dentification & Estimation

« Monitoring & Control * Exposure & Vulnerability Assessment
. Fefecllback fro.m Risk Mgmt. Practice » Risk Estimation
Decision Making <= 4==p  Concern Assessment
« Option Identification & Generation Multidimensional in o Risk Perceptions
* Option Assessment DR EE L * Social Concerns
* Option Evaluation & Selection » Socio -Economic Impacts
« Option Risk Reduction
Specific to 4 nanoproduct generations Applied to specific NT areas
4 = o =
n Tolerability & Acceptability Judgement n
] ]
: Risk Evaluation Risk Characterisation :
[ ]  Judging the Tolerability * Risk Profile ]
[ T1] 2 & Acceptability qunp o Judgement of the qunn
* Need for Risk Reduction Seriousness of Risk
Measures

Specific to natural sfactured and bi -products NS




The industrial safety oriented perspective

The latter, is the perspective taken in the a number of EU projects dealing with
nanotechnology, especially engineered nanomaterials, on industrial scale.

Examples:
iNTeg-Risk:
Particoat:

MATRANS:
M-RECT:
MUST:
Fire-Resist:
HELM:

Exomet:
NanoSTAIR:

POEMA:
NanoDEVICE

SCAFFOLD:

Early Recognition, Monitoring and Integrated Management of Emerging, New Technology
Related Risks

New Multipurpose Coating Systems based on Novel Particle Technology for Extreme
Environments at High Temperatures

Micro and Nanocrystalline Functionally Graded Materials for Transport Applications
Multiscale Reinforcement of Semi-Crystalline Thermoplastic Sheets and Honeycombs
Multi-level Protection of Materials For Vehicles by Smart Nanocontainers

Developing Novel Fire-Resistant High Performance Composites

High-frequency Electro-magnetic Technologies for Advanced Processing of Ceramic Matrix
Composites and Graphite Expansion

Physical Processing of Molten Light Alloys under the Influence of External Fields

A Platform to Support Standardization, Innovation and Research in the Field of
Nanotechnologies

Production of Coatings for New Efficient and Clean Coal Power Plant Materials

Novel Concepts, Methods, and Technologies for the Production of Portable, easy-to-use
Devices for the Measurement and Analysis of Airborne Engineered Nanoparticles in
Workplace Air

Innovative Strategies, Methods and Tools for Occupational Risks Management of
Manufactured Nanomaterials (mnms) in the Construction Industry

All of them involve risks, but look at
them from “PERFORMANCE point of view” ...
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The industrial safety oriented perspective

patent = (likely) industrial application?

o o o &
¢°°‘ .do“\‘“c‘-' {‘6@(’ o‘“é 5:"‘6‘ ey a“\(} G ,,0‘(' o‘?P\
‘ &\5‘ (J:";@p" °0°b 05,(\‘ o \E“a‘.p? oot oof et
o o
General
High white Challenge
Structural space unlikely

Cpti
Iy
Elect -
Healthcare!
cosmed tics

Totsl  oae 446 262 387 76 403 635 294

patents

... or, from a “WILL-I-HAVE-PROBLEM-THERE"
point of view...
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“MUST HSE Material Risk Data Sheets”

Based on:

Guidelines on the Precautionary Matrix for Synthetic
Nanomaterials

Precautionary Matrix for Synthetic
Nanomaterials
+ |General Informations

It is rec ded that the rel t accompanying doc
be studied before using the precautionary matrix

{(www.nanotechnologie.admin.ch)

Matrix completed by / responsible contact person

Brief description of the considered nanospecific field
(type of NPR, which surrounding, in which application)

Brief description of the considered (process) step

disposal, use...), brief description

(production, packaging, transport, further stages of processing,

Calculation of the precautionary need for employees

Calculation of the precautionary need for consumers

Is a product requiring nanospecific disposal involved?

Are coated / functionalised NPRs involved?)

SAFETY DATA SHEET

MATERIAL SAFETY DATA SHEET

Last changed: 12/10/2004 Internal Mo.: Replaces date: 04/02/2003

Ekofisk crude oil

| 3. HAZARDS IDENTIFICATION

Highly
flammable

HEALTH

Harmful by inhalation.

May cause cancet.

May impair fertility.

Harmful: may cause lung damage if swallowed.

FIRE AND EXPLOSION
Highly flammable.

ENVIRONMENT
Harmful to aguatic organisms, may cause long-term adverse effects in the aguatic environment.

I 4. FIRST AID MEASURES

Ll |

GENERAL

Immediately move the patient from the source of exposure If the patient is unconscious, but breathing, maintain open airways

and place in stable position on one side If breathing stops, provide artificial respiration.

INHALATION
Provide fresh air. keep the patient warm and at rest. See "General” Contact physician.

SKIN CONTACT

Flush with lukewarm water and wash with appropriate soap. Remove contamunated clothing and shoes. Use

moisturizing skin cream to replace lost skin moisture. Get medical advice.

EYE CONTACT

Immediately flush with plenty of water. Keep the eves wide open. Remove any contact lenses Continue to rinse for




R-Tech MSDS information in the database

. MSDSs were obtained from 26 different manufacturers from 9
countries.

 Most of the European manufacturers implemented new
classifications from the Regulation N0.1272/2008 (CLP)

« There was a non-conformity issue in classifications and labeling
statements especially in those originated from outside Europe.

Number of SDSes according tothe companies

3

3 3 3 7 7

MNumber of SDSes
Lid
i

2 2 1
L i A A A A A

q,."‘ ﬁ'h ﬁ'ﬁ Ii{-: S 5
J"“b Lﬁﬁh ﬂ.,as. s Eﬁs- & E}:, y A E.&b o dp“"
'ﬁ:‘ n.'.|\\h i & = dﬂ* i x"r-?ﬂ
o ﬁ‘ 3 T A
P & &
= e 6&
. o
& &

Companies




R-Tech MSDS information in the database

66 % of the materials In
the database were
classified as hazardous

The most frequent
hazard classification are
for known hazards,
e.g., for ENM was
flammable solid-
category 1 and 2 (H228)
and health hazard
category was serious
eye damage/eye
Irritation (H319)

Percentage of the nanomaterials classified as hazardous

according to the CLP classification

H Hazar dous ™ MNaon hazar dous
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The industrial safety oriented perspective

Upscaling = measure of real innovation and industrial applicability?

Pretreatment

Nanocontainers
Incorporated into the
primer

Crack Inhibition after 2 Waeks e e L e

b0
- pox) Sy
[=- -1Y
e ihaiiad
S

n 13 )
a3 By 6% 0@ o
‘,ﬂ H“r -‘ m m‘lﬂ L8] M |_-n||

.or, from a“WILL-IT-WORK-AT-ALL” pomt of view..
And’ Often1 It does NOTI © 2012 Steinbeis Advanced Risk Technologies |



The industrial safety oriented perspective

Nanoproduct = measure of innovation applied?

5

Consequences

N
te)

4
3
2
1
5

2

3

Unsuitable sales force

Leaks of confidentiality © 5
(8]
Too easy to counterfeit Patent app rejected g 2 s 4 1
Nobody Needs It ¢ 5 g 4 1 1 c 3
gl 5 1 E 4 1 g 3 ! g 2 2 1
2 1 5| 4 A 1 c 2 1 o 11
2 § 3 a 9 1 o 1 1 2 5 1 2 3 4 5
2 2 1 S8 1 1 28 5 1 2 3 4 5 3 Probability
1 2 3 43 1 1 25 4 1 2 3 4 5 2.6 Probability _
Probability 2.6 5 2 3 4 5 3.3 Probability Does not comply with
2.6 Probab|||ty Too expensive " Standards
Counterfeit can't be proved Project goes against a o 5 Q 5
§ 5 1 monopoly § 4 1 1 § 4 1
c 4 1 ] 5 > o 3 1
3 3 1 Q
s e 4 1 g 2 9 1
2 2 1 s 3 1 S 1 o 1 1
S 1 1 2 2 1 s s 1 3 3 1 = 25 4 1 2 3 4 5
3 4 1 2 3‘ | 4 5 O 1 1 1 33 Probability 2.8 Probability
3 Probability . 22 5 1 2 3,- 45 Standards don't make it
Not exploiting exclusivity 2.4 Probability Rejected by end users compulsory
g 5 Problems at first sales o s 1 "
c 4 1 1 ¢ 5 1 g g >
3 3 S 4 1 g 4t g 4t !
o g > 3 1 & 3 1
2 2 1 > 3 1 2 @
S 1 2 1 & c 2 11
5 o 1 1 1 o 1
O
33 3 1 2 . S-l- 4 5 1 1 )8 5 1 2 3 4 5 3 5 1 2 3 a4 5
2 Probability 3 5 1 2 3. . 4 5 26 Probability 3 Probability
2.6 Probability

" Or, from a. . CAN'I'SELL'IT” pOInt Of Vi@WSteinbeisAdvancedRiskTechnoIogiesl




The issues

The following issues are tackled
more in detail:

(@)

(b)

(©)

recognizing emerging
risks, incl. early warnings
and managing the
available information and
knowledge

interdependencies
among the risks related
to nanotechnologies and
other emerging risks,
incl. to risk-risk tradeoffs,
application of
precautionary principle
and identification of
possible gaps in the
research and safety
Improvement activates
related to
nanotechnologies
exploring public
acceptance and the
possibilities model it
upfront

=] gnit -
En "
»
A £ Ty 9 " a . .
Grant agreement number: CP-IP 213345-2
Risk NoTIONS
fad | ;Z\IIDW Paging Di:pla}f short texts
— Please enter a term or terms to find:
Records Found: 38
|+ | Add New Notion 5| Refresh | [w] [2] [
MotionIl Title Short Name Status Description Ed
| 813 Data fraud/loss 1l ][III Major accidental loss of data or fraud triggers backlash aga... s
812 Manoparticle toxicity ﬂl]l]”"l Studies reveal health impairment due to exposure to widely-u... s
(b3.14) Lack in current
5 legal/regulatory systems may .
689 involve increasing of emerging Lack of regulathn | Since the market of new materials developed very rapidly the... .
. } advanced materials [|_|:|
| environmental, social and
technological risks.
(b3.13) Advanced materials
produced using new vacuum
coatings processes including
688 side products with a strong Lz D.f ALSBUEH S The risk is emerging because of lack in measurerment techniqu... s
) ; techniques |]|]|]
face on materials with
dimensions in the nanometer
scale
(b3.09) Lack of data on
environmental impacts of
684 nanomaterials and Lack D.f dats - nano | Existing standards for carrying out Life Cycle Assessments a... s
- rnaterials 8 products [|_|]
nanoproducts might cause
| serious problems.
2 (b3.08) Mechanisms of
— | echanisms o .
» 683 nanomaterial induced DNA B pageduC The nanomaterials coming in contact with the nucleus interac... .
| DNA darmage |]|]|:|
— damage
v
— | (b3.07) Effect of size, shape and .
v] 682 surface area of nano-materials :aa::ri:ise‘i sdvanced I ]“[H The sub-100 nm size of nanomaterials is one of the primary f... .
= on human health I
) (b3.05) Use of Advanced
material which has new
680 physical and chemical Il eE=al UH””I”H Engineered nanomaterials raise particular concerns because o... .t

properties may cause undesired
results

(B3) Ernerging risks related to

advanced materials
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p— —
SEVENTH FRAMEWORK
PROGRAMME

gement

The i1ssues

0
‘@ Home

E‘a MNotions

>

[ Submitted

The following issues are tac

[ Risk Spark Candidate

more in detail:

[HER
(a) recognizing emergi %EWR%
. . ERRA
risks, incl. early wal| . supereera e
and managing the | & wuens

@ Backlist (processed)

available informati

[ All Notions

knowledge

L Enter New Notion

(b) interdependencies
among the risks rel
to nanotechnologie
other emerging ris
incl. to risk-risk tra
application of
precautionary principle
and identification of
possible gaps in the
research and safety
Improvement activates
related to
nanotechnologies

(c) exploring public
acceptance and the
possibilities model it
upfront

[ Data Matrix

CARBON NANOTUBES

SuammTED By MarTIM WEYMANN, Swiss RENSURANCE Comeany LTD, oM 11/8/2010

LasT UrpaTe By: ALECSaNDAR, 5. JOvanovic, STENZES ADVaNCED Risy TECHNOLOGES, ON 3/1/2011

Status: ERI - Emergir

SHORT DESCRIPTION
Carbon MNanotubes (
with needle like shaj

RISk STORY 6/‘)

Carbon nanotubes ¢
nanotechnology: ele
the tensile strength
limit their usage. If €
effect as asbestos. Ei

ASSESSMENT

Edit & ExportPage PDF

Busi u Areas Positive ial) Im: N iwe

Ecnmm‘iscylmln_ct
Financial loss potential
*>500m
200~
=0-200
10-50m

<1m vary low vary low

Importance / Emergence & Maturity &

Ernerging Anticipated Qccurence  Interest
Motion Scenatios group
action

Applicable/Recommended Frameworks &

l:‘ [IRGC) IRGC Risk Governance Framework

[iNTeg-Risk) Early Recognition, Monitoring and
Integrated Management of Emerging, New Technology
related Risks

. [[mew) EFSA) Scientific Colloguium on Emerging Risks
in Food: From Identification to Communication

1 Regulation Litigation
very rrediurm wer
low hig

IMPACT SCENARIOS &

1. Workers who are exposed to and ill-protected during carbon nanotubes production could develop similar health
effects as with asbestos. Small and mediumn sized enterprises might have less funding to protect their workers
than big multinational companies.

2, Workers involved in disassembling and recycling material containing CNTs could have similar health effects as
above,

RISK PERCEPTION BY STAKEHOLDERS 6/"

‘While nanotechnology at broad is well known mostly for its vast opportunities related carbon nanotubes risks are so far
only discussed in expert journals, The nano related industries are fast growing and CMNTs are alreadly widely used in
applications across industries. While the opportunities are leveraged risk research is still lacking. Therefore only a few
studies exist on CNTs potentially harmful effects which are not yet discussed on a broad scale.




Multi-risk, interdependencies & tradeoffs

* Interdependencies NanoProjects_mrv02 (6 Clusters)
among the risks select o search for anetucre _ Nano projectsare clsterd (6 lusters) sccoring o conract e and =
related to oz | B W i
nanotechnologies stonaes nalergn 2 ) lsbnsgotoos 2] e IS
and other . ; i
emerging risks o ) Clustors.

« Risk-risk tradeoffs °q ° P b ey e ol

«  Application of ! % ocussd research project
precautionary ° T e ceie earatng =
principle | ® b neworking) acions

e Identification of _ 2 000 ® Y s e
possible gaps in . Do & o, O s s
the research and p g <, © hetons
safety . of g o
improvement 70 0p ® "
activates related O\o
to 0]
nanotechnologies °
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Multi-risk, interdependencies & tradeoffs

* Interdependencies
among the risks
related to
nanotechnologies
and other
emerging risks

* Risk-risk tradeoffs

» Application of
precautionary
principle

e |dentification of
possible gaps in
the research and
safety
improvement
activates related
to
nanotechnologies

OPTIMISE A HLALLELD .
O AUT&O S DYNC%%%ONE
/ NUSKMO
PORABEL
[l mESOOME
1oMECH . DNANETRY T -
GQEMS RICEPS 1
oo W, r. PLASMOLYSRIT .9“ ®) @ 4
SPINTRO:
1SoME SINGLESENS \'\'\ .neoom
PRECISE-NANG
SMDNA-RERAR VORTEX ;
$ . .. NANOMOL
./ WL OP. o MEMNANQSPEC
_. s . o _. uﬁfvﬁd{% DROE
MOSAIE R e STEMOX.
NANOTRANS / ] :
EXTREME B = / - _DPILATFE
10TI0) SEMANTICS ® 8owoor Clusters:
TRANSLATIONMACHINE .. NATURALE a 1. Collaborative project
INCEL . M.S ~UEMERGE 34 : (generic)
4 ,& . 2. Small or medium-scale
: MBZSC / onc.mom .
LECALIP2NVADE focused research project
e “A”E“‘Rc” 3.  Large scale integrating —

IMPLANT . | OPTIMLIGHTH

SUMOMAN HILIMID project
g EC EMAT 4.  Coordination (or
CLEOPOLY . .
EXTENDFRET networking) actions
FUNCM%I‘E"EP“YSG‘EMPRAFLNUW e 5.  Coordination and support
.' actions

Joint Technology Initiatives
-Coordination and Support
Actions

DY COCA

SMARTDRUGENTITIES

SMEN
MAGHNETALS

M3MS
UFO
MANOCHARM
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From R&D to innovation (via standardization!)

———"= Main document

iNTeg-Risk Pre-n

“Managing emerging technology-related risks”

based on the iINTeg-Risk Emerging Risk
Management Framework

T T

Informative Annex A: Informative Annex B: Informative Annex C: Informative Annex D: Informative Annex E:

4 lgtecl )

Emerging Risks Emerging Risks Emerging Risks Emerging Risk Emerging Risks
in New Technologies in New Materials in new Production Policies in Testing
and Products Networks Procedures

fork

e 220
X 20
X 20
IR 20

(=]
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Structure and content of the CWA 67

———= Main document

o Wt

Application examples are:
isks”

» Materials & Products: Carbon Nanotubes (CNTS)
» Policies: Risk of changing and/or unstable Nano-Regulation in Europe

&% Management Framework

nformative Annex D\ Informative Annex E:

Informative Annex C:

Informative Annex A :
Emerging Risks Emerging Risks Emerging Risks Emerging Risk Emerging Risks
in New Technologies in New Materials in new Production Policies in Testing
Procedures

and Products Networks

WS/iNTeg-Risk

WS/iNTeg-Risk

b LRER el |
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Conclusions —for nano, it’'s much about (public)
acceptance; Will perceived benefits outweigh?

b _Dr Steinbeis
NEw TECHNOLOGY ACCEPTANCE MODEL INTeg-Ris I

Benefits outweigh risks

Help!

Risk-benefit

e e apply
speuflcatlon Development of Individual's NT Acceptance
Benefits (expected) =N U e - 7 {
. . high [Wetiomiat ol —
Risk (perceived level) 5N { ikl o T s =
2 —
Public awareness 5N r._], 1 - .E
o
. - o
Simulation Control 2
—
. =
Time-steps to go (L] _U—'-L- 10 E Trajectory of the agents
simulation time-step equals 1 day - = ————— Mew Technology
= = acceptance, They are
Select initial date 2510.2012 - - — initialized with random
acceptance values, As
Go! Current Simulation Time 30 ime progresses, they
122012 1122012 11872012 A4z 1202ma may cluster in one or
Resources: 100302012 1152012 111172012 1A72012 1172302012 rmore groups of the same
iNTeg-Risk 1-stop-shop Time acceptance level,
RiskEars
Distribution of NT Acceptance Development of Average NT Acceptance Paolarization concemning NT
03
500 )
high 0.25 N,
o ’ T
400 = ]
5 _— : 02
g 3 vl 3
S 1m0 2 medium g 0.15
<L =S =
=] = g
5 5 § 0.1
£ 200 E <
= low 0.05
100 0
NN N N N N N N NN ] ™~ ™~ ™~ ] ] ™ o~ o~ ™~
S o oooooooo S oo 0D o oo oo
o C I X = T S G
0 — N R NE =222z 88
low medium high =2 =2~ - - - Z 2 EZE e - - - £ == ==
NT Acceptance Time Time
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Conclusions —for nano, it’'s much about (public)
acceptance; Will perceived benefits outweigh?

Steinbeis

New TECHNOLOGY ACCEPTANCE MODEL

Advanced Risk Technologies

Risks outweigh benefits

Help!
Risk-benefit
e apply
5PEC|flcat|0“ Development of Individual's NT Acceptance
Benefits (expected) 4 ﬂ 1k :
: : high ;
Risk (perceived level) (0] U 4" - ° 9 ) A
g v \
Public awareness 4 f_] J - ‘E \\ L _'\1 — —
Simulation Control 2 R —
—  medium 45 b ."5,
Time-steps to go (5] = 1y 10 = " i I
o e e B
Simulation time-step equals 1 day A z = S
Select initial date 2510.2012 - o [T = — ——
Gal Current Simulation Time 30 ; : : : : : : : :
10/27/2012  11/2/2012 1182012 11/14/2012 1172002012
Resources: 10302012 152012 1AU2012 11172012 1102302012
iNTeg-Risk 1-stop-shop Time
RiskEars
Reset ] ’ Save ] Load/Delete
Distribution of NT Acceptance Development of Average NT Acceptance Polanization concemning NT
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high 0.25
8 2
5 = 02 o
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Data from: experts, articles, feed, tweets,

of Emerging, New Technology Related, Risks.
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Conclusion

Analyzing life cycle behavior and potential risks of
nanotechnologies and products is an ever increasing
factor of sustainable success of nanotechnologies and
products. This analysis should be comparable among
different projects.

Nanosafety issues for nanotoxicology, nanorisk
governance (including regulation), nanorisk assessment
and for industrial safety are different, but compatible.
Sustainability of the nanotechnology will be ensured only
within an integrated approach.

Ensure that the research related interests of RTD
projects match those of industry
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Conclusion —
“Expertology” of “extended nanosafety”?

Nanosafety
Experts
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