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1 VORWORT

Die Nanotechnologie wird seit jeher als Schliisseltechnologie angesehen. Das
liegt an ihrem ausgeprdgten Querschnittscharakter und ihrem Potential zu
grundlegenden Verdnderungen ganzer Technologiefelder, ihren weit reichenden
Auswirkungen auf die Wissenschaft, die industrielle Entwicklung und die Ent-
stehung neuer Produkte. Den positiven Erwartungen standen aber auch Risiko-
und Sicherheitsbedenken gegeniiber, wie die unvorhersehbaren Auswirkungen
auf Mensch und Umwelt. Eine vorausschauende Nanotech-Politik ist daher wich-
tig, die auf profunden und entsprechend aufbereiteten Analysen aufbaut. Diesem
Bedarf kommt das Klimaschutzministerium mit dem Projekt "NanoTrust" nach.
Kernstiick des Forschungsprojekts ist es, den Wissensstand {iber mogliche Ge-
sundheits- und Umweltrisiken der Nanotechnologie kontinuierlich zu erheben,
zu analysieren und zusammenzufassen.

Angesiedelt am Institut fiir Technikfolgenabschitzung (ITA) der Osterreichischen Akademie der Wissen-
schaften (OAW) haben sich sowohl das Forschungsfeld der Technologie selbst als auch die Aufgaben von
NanoTrust seit seiner Griindung im Jahr 2007 stetig gewandelt. Neben den urspriinglichen Aufgaben der
Wissensgenerierung hinsichtlich der sicheren Anwendung von Nanomaterialien, Strukturierung und Bewer-
tung dieser Wissensbestande, der verstandlichen Ausarbeitung und Dissemination dieses Wissens sind neue
Aufgaben, v.a. im Bereich der wissensbasierten Politikberatung und der Mitgestaltung der Osterreichischen
Nanogovernance gekommen. Das ist bezeichnend fiir typische Begleitaktivitidten der Technikfolgenabschét-
zung, die grundsatzlich wissenschaftlichen Erkenntnisgewinn mit wissensbasierter Beratungstatigkeit ver-
bindet. Uber die eineinhalb Jahrzehnte seines Bestehens wurde in Osterreich ein System aus Kommission,
Forschungsprogramm und spezifischen Arbeitsgruppen aufgebaut, das dem gemeinsamen, transdisziplina-
ren Umgang mit Nanotechnologien und mittlerweile auch neuen Materialien dient.

Die diesjdhrige NanoTrust-Herbsttagung mit dem Titel "Innovation and Governance of Advanced Materials"
widmet sich der Rolle der Technikfolgenabschatzung und Risikobewertung in der Politikberatung fiir eine
sichere und nachhaltige Innovationspolitik fiir Nanotechnologie und neuen Materialien. Dabei soll auch dis-
kutiert werden, inwiefern die dafiir etablierten Instrumente und Formate, die unter der Beteiligung des
Teams von Nanotrust von der osterreichischen Nano-Risiko-Governance-Landschaft entwickelt wurden, ge-
niitzt werden kénnen und inwiefern sie fiir neue Aufgaben modifiziert werden mdiissen. Ich wiinsche dem
Team von NanoTrust alles Gute zu seinem 15-jahrigem Bestehen und Ihnen allen eine erfolgreiche und in-
formative Veranstaltung!

Leonore Gewessler, BA
Bundesministerin fiir Klimaschutz, Umwelt, Energie, Mobilitédt, Innovation und Technologie
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2.1 NANOTRUST DOSSIERS

The following NanoTrust Dossiers are most relevant to the topic of this NanoTrust conference:

Grefiler, S., Hipflinger, C., Giese, B., Part, F., Zafiu, C., Ehmoser, E.-K., & Pavlicek, A. (2023).
Nanocarrier: Innovative Trégersysteme im Uberblick (NanoTrust-Dossier Nr. 062 - August 2023)
(p. 7). Wien. doi:/10.1553/ita-nt-062

Pavlicek, A., Mesbahi, Z., Gazso, A., Rose, G., & Fuchs, D. (2022). Advanced Materials (NanoTrust-
Dossier No 058en - June 2022) (p. 6). Wien. doi:/10.1553/ita-nt-058en

The following Dossiers may also be of interest:

Grefiler, S., Pavlicek, A., & Gazsé A. (2023). Nanomaterials in cosmetics- regualation and safety
assessment in the EU (NanoTrust-Dossier No 061en - April 2023) (p. 6). Wien. doi:/10.1553/ita-nt-
06len

Olscher, C., Jandric, A., Zafiu, C., Pavlicek, A., & Part, F. (2023). Marker materials and
spectroscopic methods for sorting plastic waste (NanoTrust-Dossier No 060en — June 2023) (p. 6).
Wien. doi:/10.1553/ita-nt-060en

Pavlicek, A., Ehmoser, E. -K., & Part, F. (2023). Applications of Fluorescent quantum dots for
medical and environmental science applications (NanoTrust-Dossier No 059en - January 2023) (p.
6). Wien. doi:/10.1553/ita-nt-05%en

All NanoTrust Dossiers are freely available in German and English language under the following links:
https://epub.oeaw.ac.at/ita/nanotrust-dossiers (german) and https://www.oeaw.ac.at/en/ita/publica-
tions/publication-series/nanotrust-dossiers (english).
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3 PROGRAM

9.00

Registration

9.30

Welcome and overview

(Chair: André

THE STAGE: TECHNOLOGY ASSESSMENT AND EMERGING TECHNOLOGIES

Gazso0)

10.00 - 10.45 Keynote I - Michael DECKER (ITAS): Emerging and enabling technologies. A challenge
for technology assessment

10.45 - 11:30 Keynote II - Douglas K. R. ROBINSON (OECD): Strategic intelligence for technology
governance and policy: new requirements?

11.30 -11.45 Coffee break

RISK GOVERNANCE (Chair: Anna Pavlicek)

11.45-12.10 André GAZSO, ITA-OAW: TA long-term projects and emerging technologies

12.10 -12.35 Daniela FUCHS, ZSI: Engaging for safe(r) technologies and materials - the contribution
of social innovation and technology assessment

12.35 - 13.00 Marie-Valentine FLORIN, IRGC, EPFL Lausanne: Risk management of emerging tech-
nologies

13.00 - 14.00 | Lunch

ADVANCED MATERIALS RESEARCH (Chair: Oskar Armbruster)

14.00 - 14.30 Anna PAVLICEK and Florian PART, BOKU Vienna: Nanocarriers: the “new” known
unknowns - an approach for categorization and risk assessment

14.30 - 15.00 Andrea HAASE, BfR Germany: New Approach Methodologies (NAMs) For Risk Assess-
ment Of Nanomaterials: An Overview And Insights From Recent Projects

15.00 - 15.15 Coffee break

ADVANCED MATERIALS REGULATION (Chair: Daniela Fuchs)

15.15 - 15.45 Thomas JAKL, BMK: Models and approaches for tailored governance in selected policy-
areas in Austria, with a special focus on Chemicals Policy

15.45-16.15 Hubert RAUSCHER, JRC: Safe and sustainable by design chemicals and materials - cur-
rent state of play

16.15-16.30 | Wrap up and end of conference

18.00 - 22.00 EVENING EVENT: 15 years of NanoTrust - 10 years of the Austrian Nanoinformation

Commission
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4 PARTICIPANTS

Michael DECKER

Prof. Dr. Michael Decker is Professor of Technology Assessment and
head of the department "Informatics, Economy and Society" at the Karls-
ruhe Institute of Technology (KIT). He is chairman of the advisory board
"Innovation and Technology Analysis" of the Federal Ministry of Educa-
tion and Research (BMBF) and chairman of the advisory board "Technol-
ogy in Dialogue" of the Association of German Engineers (VDI), as well
as spokesman of the Network Technology Assessment (TA).

After studying physics, Michael Decker received his doctorate (Dr. rer. nat.) from the University of Heidel-
berg in 1995. In 2006 he habilitated at the Albert-Ludwigs-Universitat Freiburg with a thesis on interdiscipli-
nary TA. His research interests include concepts of technology assessment, methodology of interdisciplinary
research and technology assessment of robotics and nanotechnology.

Affiliation: ITAS

The Karlsruhe Institute of Technology (KIT) is the Research University in the Helmholtz Association creates
and imparts knowledge for the society and the environment. The Institute for Technology Assessment and
Systems Analysis (ITAS) at KIT provides the knowledge required for these actions and points out approaches
to solve the current global challenges. The results of ITAS research are addressed to politics, the industry,
and society, so to those actors who shape the scientific and technological progress.

Abstract: Emerging and enabling technologies. A challenge for technology assessment

Technology assessment is a science-based analysis of socio-technical contexts. Technologies change social
contexts and user behavior, and social trends have an impact on the development of technology. The rele-
vance of both directions of impact can easily be illustrated by the mobile phone.

Technology assessment thus needs concrete contexts of action in order to be able to carry out meaningful
analyses. The assessment of e.g. humanoid robots differs fundamentally depending on whether I use them
in the care of elderly people or as unskilled workers in an assembly process. New materials are a particular
challenge here, as they change existing technologies and enable new technologies, but in doing so only indi-
rectly change the contexts of use themselves.
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Douglas K. R. ROBINSON

Dr. Douglas K. R. Robinson is a Policy Advisor at the OECD Directorate
of Science, Technology and Innovation — Science and Technology Policy
division (STP). At the STP, Douglas is spearheading work on Technol-
ogy Futures and Strategic Intelligence, mission/challenge-oriented tech-
nology assessment, is part of a cross-cutting initiative on anticipatory
technology governance and is also involved in a number of technology
specific analytical activities including engineering biology, advanced
materials and quantum technologies.

Originally trained as a physicist and space scientist, and holding a PhD
in innovation studies and Habilitation in Management Sciences, before
arriving at the OECD/STP Douglas was co-director of a research lab in Paris (composed of 60 researchers and
PhD students) and a research scientist at the CNRS, France. He is also honorary associate of the Institute for
Innovation and Public Purpose at UCL, UK, led by Prof. Mariana Mazzucato.

Previous published works include topics such as mission-oriented market formation policies, anticipatory
impact assessment and foresight, reimagining the diffusion and impact of innovations, socio-technical tran-
sitions, responsible research and innovation and co-creation of technologies for societal grand challenges.
Douglas works at the interface of foresight, technology assessment and innovation policy, developing and/or
tailoring tools for emerging technologies policy.

Affiliation: OECD

The Organisation for Economic Co-operation and Development (OECD) is an international organisation com-
prised of 38 Member countries, that works to build better policies for better lives. Our mission is to promote
policies that will improve the economic and social well-being of people around the world. Together with
governments, policy makers and citizens, we work on establishing evidence-based international standards,
and finding solutions to a range of social, economic and environmental challenges. From improving economic
performance and creating jobs to fostering strong education and fighting international tax evasion, we pro-
vide a unique forum and knowledge hub for data and analysis, exchange of experiences, best-practice shar-
ing, and advice on public policies and international standard-setting.

The Science, Technology, and Innovation Directorate (ST1), in line with the strategic objectives of the Secre-
tary-General helps OECD member countries and other key economies build an environment conducive to
translating science, technology, and knowledge into innovation to create economic and social value added.

The Science and Technology Policy Division (STP) of the STI is responsible for developing evidence-based
policies that (i) encourage cooperation among OECD Member Countries and with Partners, (ii) support good
policy practices and analysis in areas such as human resource development and mobility; the strengthening
of links between research, higher education and innovation; national and regional research and innovation
systems; mission oriented research and innovation policies; policies that promote inclusivity, and policies for
anticipatory governance of emerging technologies, and (iii) help policymakers reorient STI systems towards
addressing global challenges, in particular climate change and the green transition. A strong measurement
agenda builds the evidence base on which policy recommendations are derived. STP is responsible for,
among other things, maintaining the STIP (Science, Technology, and Innovation Policy) Compass database,
the STI.Scoreboard Platform and the OECD R&D Tax Incentives Database.
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Abstract: Strategic intelligence for technology governance and policy: new requirements?

Strategic intelligence can be described as useable knowledge that supports policy makers in understanding
(a) the current and future developments of new science, technology and innovation, (b) the relevant aspects
and scope of the potential impacts that may transform industries and society, and (c) the effectiveness of
policy interventions. Traditional methods include foresight, technology assessment (TA), monitoring and
evaluation.

The demand by decision-makers for strategic intelligence on new and emerging technologies has arguably
never been higher given the rapid pace of technological change, growing needs in the spheres of health and
environment and the need to anticipate and mitigate potential risks and negative consequences of certain
technologies. Gauging the future of emerging technologies, their development trajectories and how they will
impact society as well as how they may contribute to solving complex and systemic grand societal challenges,
is essential and requires robust and useful strategic intelligence.

New requirements are driving experimentation with novel instruments, which in turn is creating the need
for new capacities for strategic intelligence production and use. For the latter, key questions remain on what
new capacities and organizational changes are needed for absorbing and using strategic intelligence in deci-
sion making.

In this keynote presentation, Douglas Robinson will present some of the latest activities and insights from his
work at the OECD, looking at new requirements and opportunities for strategic intelligence, such as TA, in
technology governance and policy.
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André GAZSO

André Gazs¢ studied Biology and Philosophy. He is senior scientist for
safety and risks of new and emerging technologies at the Institute of
Technology Assessment of the Austrian Academy of Sciences. Since 2013
André Gazsé is Chairman of the Austrian Nanotechnology Information
Commission of the Austrian Ministry of Health. Since 2017 he is member
of the scientific board of the German Federal Institute for Risk Assess-
ment (BfR). Since recently he is member of the OECD-BNCT steering
group on Technology Assessment in Bio-, Nano- and Converging Tech-
nologies. Since 2021 Dr. Gazsé is Member of the Presidential Council
Committee "Research, Innovation and Standardisation” (ASI
Prasidialratsausschuss Forschung, Innovation & Standardisierung) of Austrian Standards International.

On the national level Dr. Gazs6 is part of the DCNA (Disaster Competence Group Austria) where he is lead-
ing the working group on "Disaster Risks" and is also invited expert for SKKM (National Crisis and Disaster
Protection Management, Ministry of Internal Affairs). He is involved in several standardisation committees
on risk analysis, risk management and nanotechnologies, chairing ASI 052.73 "Nanotechnologies" and several
others (CEN/TC 352 Nanotechnologies", ASI 252.07 "Risk Management for Systems and
Organisations”, ASI 246 "Societal Risks").

André Gazso is involved in several risk and safety projects mainly concerning nanotechnologies, gene tech-
nology and information and communication technologies. Since 2007 he is responsible for the project
"NanoTrust" at the ITA, which has recently been elongated until 2024. Since 2004 André Gazsé is certified
risk manager according to standard ISO31000/ONR4900.

He is lecturer on risk analysis and risk governance issues regarding new and emerging technologies and
holds several teaching positions on risk and uncertainty governance at the Technical University of Vienna,
the University of Natural Resources and Life Sciences, Vienna, and the University of Applied Sciences FH-
Campus. Since 2017 he is teaching risk analysis as part of the curriculum of the Federal Crisis and Disaster
Management (Ministry of Internal Affairs). André Gazsé has supervised more than 30 scientific thesis pro-
jects on risk and safety management.

Affiliation: ITA-OAW

The Institute of Technology Assessment (ITA) addresses the societal, environmental, and economic impacts
of new technologies through scientific technology assessment (TA). It assists policy-makers, administration,
and the public by offering insights into technology-related issues. The ITA's goals involve enhancing under-
standing of technology's societal relevance, refining TA methodologies, and providing decision-makers with
options and recommendations. Its current research areas include digital technology's impact on democracy,
emerging technosciences and values, sustainable innovation, reflexive TA studies, and crisis-related TA, ex-
emplified by the Covid-19 pandemic. As part of the Austrian Academy of Sciences (OeAW), the ITA operates
within a medium-term research program and receives guidance from a Scientific Advisory Board. It investi-
gates unintended consequences of technological changes, collaborating across disciplines and incorporating
practical expertise. Comprising a diverse team, the ITA conducts practice-oriented analyses, contributes to
evidence-based policy, and advances TA methodologies through its project-based approach.
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Abstract: TA long-term projects and emerging technologies

In 2007 the technology assessment project "NanoTrust" at the Austrian Academy of Sciences, dedicated to
nano-safety and governance, was funded by the Ministry of Technology. Soon this transdisciplinary project
was supported by further Ministries and other national institutions (Ministry of Health, Austrian Worker
Safety Compensation Board, Austrian Food Safety Agency and others) and has been extended until at least
2024. Since October 2007 these institutions established a complex and diverse system of several political in-
struments to manage the safe and sustainable development of nanotechnologies and nanomaterials in Aus-
tria. These instruments include several interdisciplinary committees dedicated to specific regulatory areas
(e.g. workplace safety or standardisation), a national nano-safety research programme and a variety of plat-
forms and tools for transparent internal and external (public) communication on safety and risk relevant
issues regarding the use of nanomaterials and nanotechnologies.

After 15 years of inter- and transdisciplinary co-operation a few concluding observations can be drawn: first
of all - regarding the evaluation of emerging technologies such as nanotechnologies and advanced materials
- we are mainly applying uncertainty management than risk management processes. Secondly, despite this
provisional nature of the actual situation (because of insufficient evidence) impactful decisions on the use
and the regulation of these technologies have to be taken. Finally, to maintain a successful transdisciplinary
co-operation, trusted environments have to be established, which require permanent communication pro-
cesses and reasonably stable institutional conditions (which are not the normal case in science). NanoTrust
started as a TA research project and developed into a science-based counselling process. This paper tries to
summarize some of observations made during 15 years of work in an inter- and transdisciplinary work.
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Daniela FUCHS

Having finalized her studies on human ecology and history, Daniela
Fuchs worked at the Institute of Technology Assessment (ITA-OeAW,
2014-2023) and the University of Life Sciences (2021), where she investi-
gated questions of public and stakeholder engagement as well as policy
advice in context of various emerging technologies, including nanotech-
nologies. Since January 2023 she focuses on questions of energy transition
and digitalization at the Centre of Social Innovation in Vienna.

Affiliation: Centre for Social Innovation (ZSI)

The Centre of Social Innovation (ZSI) is a private non-profit institute for applied social sciences and a Centre
of Excellence for social innovation based in Vienna (Austria). ZSI implements research and application pro-
jects on the social embedding and impact of all types of innovations and contributes to the design and diffu-
sion of socially accepted and sustainable innovations to meet global challenges.

Abstract: Engaging for safe(r) technologies and materials — the contribution of social innovation and tech-
nology assessment

Participation and societal engagement have been core activities for technology assessment and social inno-
vation, as well as social sciences more broadly, for over two decades. They set out to provide input for inno-
vation on various levels: from determining needs of users to co-creating and evaluating technology solutions
as well as technology policies, and in different ways, from public deliberation to co-creation.

Nanotechnologies and nanomaterials in particular have served as a playing field for participation and socie-
tal engagement to explore how to support decision-making under uncertainty. Over time, approaches in-
creasingly diversified, indicating not only opportunities, but also revealing a range of pitfalls of participation
and societal engagement in the governance of emerging technologies.

This presentation explores these potentials and pitfalls based on experiences in three different research pro-
jects. It will illustrate in what way participatory approaches have shifted, which approaches proved promis-
ing in which contexts, and what can be learned with regard to future endeavors of participation and societal
engagement in the context of emerging technologies, as well as more broadly.
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Marie-Valentine FLORIN

Marie-Valentine Florin is the secretary general of the International Risk
Governance Council.

IRGC’s mission is to develop and disseminate the IRGC risk governance
framework, its guidelines for emerging and systemic risks, and applica-
tions to various risk issues. IRGC was a partner in the NANORIGO
H2020 project 2018-2023, which adapted IRGC’s concept to nanotechnol-

ogy.
Until July 2023, she was also executive director of the IRGC Center y | ‘
hosted by the Swiss Federal Institute of Technology in Lausanne (EPFL). “

While there, IRGC contributed to teaching and research and developed risk governance strategies for emerg-
ing technologies marked by systemic risks interconnected with opportunities.

Marie-Valentine is a member of the Advisory Board to the Global Risk Report of the World Economic Forum
and a fellow of the Society for Risk Analysis.

Affiliation: IRGC, EPFL Lausanne

The Ecole polytechnique fédérale de Lausanne (EPFL), also known as the Swiss Federal Institute of Technol-
ogy in Lausanne, is a renowned public research university in Lausanne, Switzerland. Founded in 1853, it
specializes in engineering and natural sciences. EPFL is part of the ETH Domain and operates under the
Federal Department of Economic Affairs, Education, and Research. It was inspired by the Ecole Centrale Paris
and aims to educate skilled engineers in Switzerland. The campus lies along Lake Geneva and features the
EPFL Innovation Park, research centers, and labs. Originally linked to the University of Lausanne, EPFL be-
came a federal institute in 1969. Notable for its rapid growth, EPFL boasts over 13,000 full-time students from
around 125 countries, reflecting its international atmosphere. The university collaborates with various scien-
tific projects and is known for its contributions to diverse fields. It's organized into eight schools and colleges,
spanning disciplines from basic sciences to architecture, engineering, computer sciences, life sciences, man-
agement of technology, and more. Notable alumni include inventors, entrepreneurs, and prominent figures
in various industries.
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Abstract: IRGC’s approach to governing risks from emerging technology

Over the past few years, the International Risk Governance Council has elaborated on its original framework
for risk governance to account for specific challenges posed by emerging risks. Emerging risks are marked
by uncertainty about causes as well as about impacts and consequences, often with systemic effects. The
presentation will first introduce some aspects of the guidelines developed by IRGC for the governance of
emerging risks!, which set priorities on exploring, identifying, evaluating and prioritizing among potential
risks, opportunities and associated trade-offs.

Then the presentation will move to specific challenges posed by emerging technologies, which present op-
portunities for society, the economy or the environment, but may cause harm in the long term to some pop-
ulations, the environment or the climate. The potential for damage is often overlooked because short-term or
private benefits are prioritized. Also, there is generally a lack of data, tools, regulatory frameworks and in-
centives to assess risks. The presentation will consider various approaches for anticipating and addressing
the potential threats presented by emerging technologies to environmental sustainability? as developed in a
recent IRGC project work.

1 https://irgc.org/risk-governance/emerging-risk/a-protocol-for-dealing-with-emerging-risks/

2 https:/lirgc.org/risk-governance/ensuring-the-environmental-sustainability-of-emerging-technologies/
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Anna PAVLICEK

Anna Pavlicek MSc MSg, is a dedicated researcher with diverse expertise span-
ning nanotechnology, environmental health, and safety. Since 2017, she has
been an integral part of the Institute of Technology Assessment (ITA) team, con-
tributing to projects like NanoTrust and Nanostandards. Anna holds an MSc in
Biology with a focus on Zoology from the University of Vienna, and an MSc in
Technical Environmental Management and Ecotoxicology from FH Technikum
Wien. Presently pursuing a PhD at the University of Natural Resources and Life
Sciences Vienna (BOKU), her research concentrates on "Environmental Health
and Safety" in nanotechnologies and "Nano-Risk-Governance".

Anna's journey began as a lab technician at the Institute of Science and Technol-
ogy, participating in international projects on Genetic Modified Organisms. She
later undertook FEMtech internships at the Austrian Institute of Technology
(AIT), where she explored CO: utilization, and at ITA, diving into nanotechnology safety. Anna's endeavors
involve extensive work on NanoTrust, which focuses on health and environmental risks, knowledge dissem-
ination, and nano governance network cultivation. She's also engaged in the former NanoStandards project,
aiming to align Austrian nano expertise with global standardization. Her projects address safe nanomaterial
development and circular economy (Safe and Sustainable by Design) as well as regulatory aspects. The latest
project concerns the environmental behavior of Nanocarriers.

Affiliation: ITA-OAW

The Institute of Technology Assessment (ITA) evaluates the societal, environmental, and economic impacts
of new technologies. Through interdisciplinary research, it seeks to understand the implications of technol-
ogy and enhance assessment methodologies. The ITA's work supports policymakers, administration, and the
public in making informed decisions about technology policy. The research is grouped into areas like digital
technology's impact on democracy, emerging technosciences and values, innovation's relationship with the
environment and sustainability, reflexive studies on assessment methodologies, and technology assessment
during crises such as the Covid-19 pandemic. The institute collaborates across natural and social sciences to
analyze both positive and negative consequences of technological advancements. It emphasizes practical
knowledge, engages experts and stakeholders, and contributes to evidence-based policymaking. With a di-
verse team of experts, the ITA organizes projects and seminars for quality assurance, fostering interdiscipli-
nary exchange and contributing to responsible technology policy.

Affiliation: BOKU Vienna

The Institute of Synthetic Bioarchitectures at the Department of Bionanosciences (DBNS) at the University of
Natural Resources and Life Sciences, Vienna (BOKU), focuses on the intersection of nanotechnology and bi-
otechnology. It explores the potential of combining the principles of both fields to create innovative solutions
for various applications. Researchers at the department investigate the design, characterization, and utiliza-
tion of nano-sized structures and materials in biological systems. This involves studying biomolecules, na-
nomaterials, and their interactions to develop novel approaches in medicine, environmental science, and ma-
terials science. The department's work contributes to advancements in areas such as drug delivery, diagnos-
tics, biosensors, and sustainable technologies. By bridging the gap between nanotechnology and biotechnol-
ogy, the department strives to push the boundaries of scientific understanding and practical applications,
paving the way for cutting-edge discoveries with real-world impact.
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Abstract: Nanocarriers: the "new" known unknowns — an approach for categorization and risk assessment

Are nanocarriers (NC) the "new" known unknowns? NC systems are in use in agriculture since the 1980s as
well as for medical applications and cosmetics, but the term gained new attention due to lipid-based NCs for
COVID-19 vaccines developed to fight the corona pandemic. The safety of such NC-based vaccines has been
assessed in the context of drug approval. Still, an approval procedure for other fields of application, such as
agrochemicals or cosmetics, is not as strictly regulated. Consequently, there are still concerns about safety for
human health and the environment, especially if NCs will be used in large quantities in agriculture. Regard-
ing risk assessment (RA) and chemicals legislation (REACH), there is currently no legally binding definition
of nanomaterials, only an EC recommendation based on particle size (1-100 nm). However, NC systems can
be very complex and can not only be defined by their particle size. Nanocarriers can be additionally surface
functionalized or colloidally stabilized (e.g., by peptides or polyethylene glycol [PEG]), which may have a
major impact on the toxicity of the NC system as well as on their behavior and fate in the human body and
the environment. This makes RA for such advanced materials very complex. Consequently, regulations must
not only address particle size, but also the hazard properties of all components used for each single NC sys-
tem.

Regarding the high future market potential, the German Environment Agency (Umweltbundesamt — UBA)
has commissioned a project (Project No. 3722 66 401 0) to investigate the environmental behavior of Nanocar-
riers. A literature review as a first step in this project resulted in a categorization of about 130 different NC
systems. These NCs are either developed in laboratory or already applied in medicine, agriculture, cosmetics,
the food sector, veterinary applications, and even for e.g., household products or lithium-ion batteries. Out
of the 130 identified NC systems, three representative examples that are already in use or close to market
launch are chosen to demonstrate the complexity and future challenges in approval procedures. Furthermore,
existing testing strategies, guidelines and analytical methods are evaluated for their suitability for NC sys-
tems. Finally, the aim is to identify gaps in knowledge regarding potential environmental risks to propose
appropriate future RA approaches for NC systems and other advanced materials.
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Florian PART

Dipl.-Ing. Dr. Florian Part is currently Senior Scientist at the University of Nat-
ural Resources and Life Sciences Vienna, Department of Water-Atmosphere-
Environment, Institute of Waste Management and Circularity (ABF-BOKU).
He is also the coordinator of the ABF research area there called "Quality and
Risk assessment of Advanced materials for a functioning Circular Economy
(QRACE)". In 2022 he was a visiting scientist at the Federal Institute for Mate-
rials Science in Berlin (Department of Safety of Dangerous Goods Packaging
and Batteries). In 2023 he wrote his habilitation with the title "Safety and sus-
tainability assessment of advanced materials including nanomaterials and sec-

ondary raw materials in a circular economy". Dr. Part is currently (co-)leading
various EU projects on the sustainability of lithium-ion batteries ("SafeLiBatt", "MoLIBity", "SUESS") and na-
tional projects on nanosafety ("SiNa", "SolarCircle", "NanoAdd", "SafeNanoKap", "NanoMia", etc.). Moreover,
he is the head of the International Waste Working Group IWWG) "Task Group on Engineered Nanomaterials

in Waste" and an official delegate of CEN and AUSTRIAN STANDARDS (working group "Nanotechnolo-
gies").

! https://boku.ac.at/en/wau/abfl/forschung/forschungsschwerpunkt/safe-and-sustainable-by-design-von-ad-
vanced-materials

Affiliation: BOKU Vienna

Dr. Florian Part is Senior Scientist at the Institute of Waste Management and Circularity at BOKU Vienna and
coordinator of the research area Quality and Risk assessment of Advanced materials for a functioning Circu-
lar Economy (QRACE).

Abstract: Nanocarriers: the "new" known unknowns — an approach for categorization and risk assessment

Are nanocarriers (NC) the "new" known unknowns? NC systems are in use in agriculture since the 1980s as
well as for medical applications and cosmetics, but the term gained new attention due to lipid-based NCs for
COVID-19 vaccines developed to fight the corona pandemic. The safety of such NC-based vaccines has been
assessed in the context of drug approval. Still, an approval procedure for other fields of application, such as
agrochemicals or cosmetics, is not as strictly regulated. Consequently, there are still concerns about safety for
human health and the environment, especially if NCs will be used in large quantities in agriculture. Regard-
ing risk assessment (RA) and chemicals legislation (REACH), there is currently no legally binding definition
of nanomaterials, only an EC recommendation based on particle size (1-100 nm). However, NC systems can
be very complex and can not only be defined by their particle size. Nanocarriers can be additionally surface
functionalized or colloidally stabilized (e.g., by peptides or polyethylene glycol [PEG]), which may have a
major impact on the toxicity of the NC system as well as on their behavior and fate in the human body and
the environment. This makes RA for such advanced materials very complex. Consequently, regulations must
not only address particle size, but also the hazard properties of all components used for each single NC sys-
tem.

Regarding the high future market potential, the German Environment Agency (Umweltbundesamt — UBA)
has commissioned a project (Project No. 3722 66 401 0) to investigate the environmental behavior of Nanocar-
riers. A literature review as a first step in this project resulted in a categorization of about 130 different NC
systems. These NCs are either developed in laboratory or already applied in medicine, agriculture, cosmetics,
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the food sector, veterinary applications, and even for e.g., household products or lithium-ion batteries. Out
of the 130 identified NC systems, three representative examples that are already in use or close to market
launch are chosen to demonstrate the complexity and future challenges in approval procedures. Furthermore,
existing testing strategies, guidelines and analytical methods are evaluated for their suitability for NC sys-
tems. Finally, the aim is to identify gaps in knowledge regarding potential environmental risks to propose
appropriate future RA approaches for NC systems and other advanced materials.
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Andrea HAASE

PD Dr. Andrea Haase studied biochemistry at the University of Tii-
bingen, obtained a PhD from the University of Heidelberg, finished a
postgraduate study in Toxicology at the University of Leipzig and com-
pleted her habilitation in pharmacology and toxicology at the Freie Uni-
versitédt Berlin. Since 2008 she is working at the German Federal Institute
for Risk Assessment (BfR) in Berlin, where she is the head of the unit
"Fibre and Nanoparticle Toxicology" and the deputy department head for the "Department of Chemical and
Product Safety". She also chairs the BfR-internal working group on nanomaterials as well as the German
interagency working group on advanced materials.

The unit "Fibre and Nanoparticle Toxicology" is responsible for the health risk assessments of (nano-) parti-
cles and fibres, primarily in the context of REACH. In addition, the unit is also actively engaged in applied
safety research (>100 scientific publications, >10 EU projects). The overarching research focus is the develop-
ment of new approach methodologies (NAMs) for the toxicological assessment of nano- and other advanced
materials and their regulatory application. Recent research projects include the EU-funded projects
Gov4Nano (www.govdnano.eu), NanoHarmony (www.nanoharmony.eu), NanoInformaTIX
(www.nanoinformatix.eu), HARMLESS (www.harmless-project.eu) and POLYRISK (www.polyrisk.science)
as well as the EFSA-funded project NAMS4NANO.

Affiliation

The German Federal Institute for Risk Assessment (BfR) is the national institute which prepares expert re-
ports and opinions on questions of food, feed and chemical safety and consumer health protection in Ger-
many on the basis of internationally recognised scientific assessment criteria. It advises the Federal Govern-
ment and other institutions and interest groups in these areas. The BfR also conducts its own research on
topics that are closely linked to its assessment tasks.
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Abstract: New Approach Methodologies (NAMs) For Risk Assessment Of Nanomaterials: An Overview
And Insights From Recent Projects

NAMs are usually understood in a broad context, covering in silico, in chemico and in vitro methods includ-
ing high-throughput screening or high-content methods. They offer many advantages such as higher effi-
ciency, being human-focused and providing insights into toxicity mechanisms. For nanomaterials, (NMs),
NAMSs appear particularly useful to cope with the large number of NM variants. Regulatory application of
NAMs is challenging as method validation to demonstrate reproducibility and predictivity is lagging behind.
However, NAMs for NMs face several additional challenges, e.g. issues with dispersion stability, dosimetry,
agglomeration, dissolution, transformations in biological environments and potential assay interferences.

Firstly, this talk will provide an overview on regulatory applications of NAMs for NM risk assessment and
show examples from selected research projects with a particular focus on the establishment of IATAs for
NMs. The talk then focuses on the recent EFSA-funded projects under the NAMS4NANO umbrella. Our
consortium has already reviewed the currently available NAMs for NMs and is currently working on a qual-
ification system to assess their regulatory maturity (Lot 1). Furthermore, we will explore the practical imple-
mentation of selected NAMs for nano risk assessment in five selected case studies (Lot 2). In addition, five
additional methodological case studies are conducted to address selected methodological challenges (Lot 3),
which also includes a case study that specifically addresses nanocarriers for pesticide applications.

Finally, the talk will emphasise the importance of standardisation and validation for the acceptability and
regulatory application of NAMs and also provide selected insights into ongoing activities.
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Thomas JAKL

With an extensive career spanning various leadership roles, the individ-
ual served as Deputy Director General at the Austrian Environment Min-
istry, specializing in Environment and Circular Economy. Notably, they
headed the department overseeing risk assessment and management of
industrial chemicals, playing pivotal roles in EU Council Presidencies,
including 1998, 2006, and 2018, and leading international negotiations on
Chemicals policy. They held prominent positions such as President of
the EU Council working group on REACH and international environ-
mental policy. Their affiliations encompass roles like Chair of the Gov-
erning Board for PARC in Horizon Europe Partnership, Chair and Member of various boards in Austrian
agencies, and membership in global sustainability initiatives. Holding a PhD and MSc in relevant disciplines,
they are an accomplished author and speaker, contributing significantly to environmental science. Their
achievements include being honored with Austria's foremost "Environment Award" and the EU "Genius"
Award for pioneering "Chemical Leasing". They also possess teaching experience and Certified Supervisory
Expert credentials.

Affiliation: BMK

The Ministry of Climate Action, Environment, Energy, Mobility, Innovation and Technology is the Austrian
government department overseeing transportation, research, innovation, energy, and environmental conser-
vation. Originally established in 1896, its name and scope have evolved over time. From 2000 to 2020, it was
known as the Ministry for Transport, Innovation and Technology (BMVIT). Beyond regulatory and infra-
structure duties, it supports scientific research and technology advancement, regulating areas like motor ve-
hicles, railways, aviation safety, and public transport. It's responsible for Austria's highways and supervises
via donau, which maintains the Danube as a shipping route and wildlife habitat. Since January 2020, it also
handles environmental protection and energy matters. Throughout its history, the ministry has overseen var-
ious sectors including heavy industry and electricity. It comprises the Minister, personal staff, a general sec-
retary's office, and seven departments focusing on different aspects such as innovation, transport, energy,
and environmental protection.
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Abstract: Models and approaches for tailored governance in selected policy-areas in Austria, with a special
focus on Chemicals Policy

Stakeholder involvement is a prerequisite of modern policy making in liberal democracies. It is key in partic-
ular to meet elements of good governance such as transparency, participation, accessibility of information
and inclusiveness.

In Austria’s environmental policy, we are developing tailored formats and concepts for stakeholder involve-
ment, depending on the specificity of the task concerned. Factors determining the shaping of these formats
could be inter alia: level of technicality/complexity, broadness/number of groups of civil society potentially
concerned, attention and coverage of the topic in media/public debate, potential for political tension, need to
dynamically develop and adapt a national position.

Against that background tailored concepts have been designed in policy areas such as "Nanotechnology",
"Endocrine disrupting chemicals", "European Chemicals Policy", "Multiple Chemical Sensitivity", "Green
Chemistry", "Human Biomonitoring". Each of these formats developed its specific culture in terms of formal-
ity, communication, documentation and orientation thus mirroring the societal, political and ecological rele-

vance.
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Hubert RAUSCHER

PD Dr. Hubert Rauscher (PhD in Physics, Technical University Munich, lecturer
in Physical Chemistry at the University Ulm, Germany) is project leader for safe
and sustainable advanced materials at the unit “Technologies for Health’ of the
European Commission’s (EC) Joint Research Centre (JRC) where he started to
work on nanomaterials and nanosafety in 2005. Hubert did postdoctoral re-
search on physico-chemical properties of nanomaterials at the Universities of
Wisconsin-Madison (USA) and Ulm (Germany). At the JRC he leads the activi-
ties on the EC's nanomaterial definition and related guidance and provides sci-
entific support to make EU legislation fit for advanced materials, including na-
nomaterials. He works with international fora such as the OECD’s Working
Party on Manufactured Nanomaterials. Hubert co-developed the JRC framework for the definition of criteria
and evaluation procedure for safe and sustainable by design (SSbD) chemicals and materials, which is the
scientific basis of the EC Recommendation establishing a European assessment framework for safe and sus-
tainable by design chemicals and materials.

Affiliation: European Commission Joint Research Centre

The Joint Research Centre is a Directorate-General of the European Commission and provides independent,
evidence-based knowledge and science, supporting EU policies to positively impact society.

The unit “Technologies for Health” supports EU health and food policies with safe, sustainable and innovative
solutions and technologies, by evaluating available evidence, performing state-of-the-art measurements and
generating knowledge for use throughout the policy cycle.

Abstract: Safe and sustainable by design chemicals and materials — current state of play

The European Green Deal and the EU’s chemicals strategy for sustainability give the policy context for the
development of the ‘safe and sustainable by design’ (S5SbD) Framework for chemicals and materials by the
JRC, which led to a European Commission Recommendation adopted in December 2022. Referring to this
background, the contribution provides an overview of the SSbD Framework’s structure, explains the differ-
ent steps of the framework which encompass both safety and sustainability assessment and provides insights
into its scientific and technical background. It also addresses some challenges encountered in the definition
of SSbD criteria and evaluation of chemicals according to the SSbD Framework, illustrated with a practical
case study. The contribution will finish with an analysis of the current state of play of the SSbD Framework
and an outlook on the next steps for its implementation and improvement.
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5 NANOTRUST

(https:/[www.oeaw.ac.at/enlitalita/nanotrust)

With the rapid development of nanotechnologies since the early 2000s, policy makers required a sound sci-
entific basis for decision making. In the mid-2000s, there was growing concern about the lack of understand-
ing of the potential risks of nanomaterials and the debate on environmental, health and safety issues, partic-
ularly in the production and use of nanoparticles, became high on the agenda of relevant EHS authorities. In
2006, the Institute of Technology Assessment of the Austrian Academy of Sciences (ITA) was assigned to
produce a status report on the international EHS and ethical, legal and societal implications (ELSI) of research
regarding nanotechnologies and nanomaterials by the Austrian Ministry of Traffic, Innovation and Technol-
ogy (BMVIT).

Based on this report, in 2007 the NanoTrust project at the Austrian Academy of Sciences, dedicated to nano
safety and governance, was funded by the BMVIT. An important driver of the project was the idea of building
a network of experts with the capacity to produce independent and robust information regarding EHS issues
and potential risks of nanomaterials and other nanotechnologies. The rationale for anticipatory governance
in nanotechnology drew on earlier experiences with new and emerging technologies, for example, in biotech-
nology and genetically modified organisms (particularly in the food area) that caused heated debate and
controversy. As a TA approach, NanoTrust drew on elements of Constructive Technology Assessment (CTA),
whose underlying rationale is not only to assess development trends and potential impacts of new and
emerging technologies, but to use that intelligence to influence directions of development. In this way, the
NanoTrust, renewed five times over 17 years, plays an active role in the Austrian Nano Governance System
contributing to pre-emptive risk management through anticipatory and constructive technology assessment.

During the years since 2007 a complex system of different and complementary instruments to assess and to
regulate the production and the use of nanomaterials has been established in Austria, engaging several dozen
organizations and employing different formats and instruments such as a national communication strategy
in nanotechnologies, a federal commission for nano safety and an independent nano safety research pro-
gramme. The project "NanoTrust" has been involved in the conceptualization and practical implementation
of these instruments from the very start in 2007. A main pillar of work is the production of sound information
on nanosafety issues which is published as series of NanoTrust-Dossiers which are available both in English
and in German (https://www.oeaw.ac.at/en/ita/publications/publication-series/nanotrust-dossiers).

Figure 1 gives an overview over the main instruments of the Austrian Nano Governance system.

2013-2018 & 2019-2023 (Health)

Nano information commission (NIK)
30 members, chair: NanoTrust

Nano Webportal Nano-
information | nanoinfor| workplace
platform mation.at| safety WG

Nanotechnology Action Plan (NAP,2008-2010)
Ministry of Environment, Government

Figure 1 - Austrian Nano Governance System © ITA-OAW
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