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Message 
from the Chair 
of the Board 
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Just over eight years ago, I was asked by Mistra if 
I would like to chair a new programme that would 
deal with issues surrounding nanotechnology and its 
consequences for human safety and the environment. 

Over the years, I had had a lot of contact with Mistra. 
Mistra’s model for research funding is to create strong re
search environments of high international class, contribute 
to solving important environmental problems, strengthen 
Swedish competitiveness and be valuable to users. For me, 
Mistra is both an unusual and valuable part of research 
funding, but the method places different demands on, for 
example, collaboration and reporting than many other 
types of funding. The main task of the programme board 
is to ensure that the programme follows its plan. Mistra in
vested SEK 87 million in the programme 2014–2023 and 
the organisations that participated paid just under SEK 22 
million extra. In addition, there are extensive efforts in kind. 

 
-

-

The programme has been run in two phases of four years 
each. In the first phase, we were able to establish that it 
often takes longer to get started with a programme than 
planned. It is not unique to this programme but rather a gen
eral observation. When phase two started, some research
ers chose to leave the programme. At the same time, Lund 
University took over the hosting of the programme from 
Chalmers University of Technology. Phase two is based on 
research developed during phase one. During phase two, 
a new partner was added; the Danish Technical University 
with experience and expertise in EU regulation in the field. 

-
-

How has it been? 
As for the scientific result, it is described in the report, through 
examples, and in the scientific publications. In short, it can 
be stated that the programme has achieved its goals, for 
example to show how changes in nanoparticles take place 
and their impact on nature. This knowledge can be used in 
the design of legislation at various levels, including within 
the EU rules on nanoparticles. New and better methods 
for risk assessment will be able to be used by authorities 
and industry. 

Some reflections on phase two of the programme 
• The organisations that have collaborated on the pro

gramme: Lund University, Karolinska Institutet, Chalmers, 
University of Gothenburg, KTH Royal Institute of Tech
nologyand the Danish Technical University developed 
a good collaboration both by using the same methods 
and by using individual skills. Cooperation in complex 
programmes must be based on trust and it takes time to 
build. This has been facilitated by a structure with monthly 
steering group meetings, regular board meetings and 
interesting and well-prepared programme meetings. 

-

-

• Industry partners have been Höganäs AB, Nouryon, 
SYSAV and Tetra Pak as well as a number of companies 

that have been loosely linked to the programme. The 
collaboration has been beneficial for both the pro-
gramme and the companies. Structural transformation 
and changed priorities are obvious in the business 
world, which is why commitment can vary over time. Two 
companies left the programme and one has not been so 
active after the first months. 

• Communication has been important throughout the 
duration of the programme. New and innovative schemes 
have been used here, open lectures, theatre and efforts 
to reach school classes. 

• An essential part of the programme has been investing 
in new generations of researchers. This has included 
a mentorship programme. 

Rolf Annerberg, Chair of the programme board 
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Message from management 
and highlights 

Our programme is now coming to an end, at 
a time when interest in nanotechnology 
and its environmental effects is growing, as 
shown by the increasing numbers of scientific 

publications in the area, as compared to when we started. 
The use of nanomaterials is also expanding, with more 
advanced materials being exploited in consumer products. 
They are already used in more than 2,000 products. At the 
same time, there are still many unknowns connected to how 
nanomaterials impact our environment. 

Our programme has tried to answer some key questions 
related to nanomaterials. We set out to describe how transfor
mation of nanoparticles occurs and how it affects their impact 
on nature and how this new knowledge can be incorporated 
in the requirements for nanomaterials in EU legislation. During 
phase two, we focused research efforts on various metals and 
metal oxides. In addition, we used polystyrene nanoparticles 
as model particles. However, during phase two, nanoplas
tics has become a research field of its own. Not surprising, 
as every year 19–23 million tonnes of plastic waste leaks 
into aquatic ecosystems, which makes the need for more 
knowledge on the impact of plastic nanoparticles urgent. 

-

-

We believe that the programme has been successful in 
answering the questions we set out to study, and that an 
important factor for the success is that the different members 
of the programme have been closely collaborating, using 
the same set of materials, but using their individual expertise 
to test the materials. Other success factors are continuous 
and friendly internal communication and innovative out
reach initiatives. 

-

There are, in my opinion, ten highlights in the programme 
that surprisingly well fulfil the original objectives of the 
programme: 

1. Acquisition of novel in-depth knowledge on the bulk 
and surface characteristics of nanoparticles of different 
composition (from polymers to metals and metal oxides), 
how they behave in simulated environmental settings, 
how they chemically age and transform/dissolve, and 
how these properties are influenced by interactions with 
natural organic matter forming an eco-corona. 

2. Successful development of methods characterising 
chemical aging on hundreds of individual particles 
simultaneously in real time. 
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3. Filled knowledge gaps on how the transformation/
dissolution of dispersed particles in nature influence 
their stability and mobility, and how this affects their 
toxic potency towards aquatic organisms. 

4. Development, with great success, of in vitro toxicity 
assays applicable for nanomaterials in lower concen
trations to more realistically mimic exposure scenarios 
and endpoints other than death. 

-

5. Successful construction of wetland test beds proven able 
to characterise the fate of environmentally dispersed 
nanoparticles in low concentrations and their potential 
adverse effects on an ecosystem. 

6. Application of newly acquired knowledge and meth
odology on nanomaterials generated from electronic 
waste and on the new 2D material group MXenes. 

-

7. Thorough mapping of the requirements in the REACH 
nanomaterial legislation that lack robust characterisa
tion methods and how the programme outcomes can 
fill the gaps. 

8. Development of screening methods for early risk as
sessments of nanomaterials. 

-

-

9. Successful programme management via monthly 
steering group meetings, engaged board members 
and meetings, interesting programme meetings, and 
the implementation of a mentorship programme for PhD 
students and postdocs. 

10. Innovative outreach initiatives including visits to the 
European and Swedish Chemical Agencies, academic 
and public lectures and seminars, and an outdoor event 
with school classes impacted by rain and Covid. 

While we are proud of what we have achieved, there is, 
of course, a great need for more research and industry 
collaborations to advance nanosafety, not least in the 
light of the increasing scientific, technological and societal 
interest in nanomaterials. Much work is left to do in terms of 
developing methods to describe nanoparticles throughout 
their lifecycle. The regulatory gap between the EU and 
industry, and companies’ hesitance to use nanomaterials, 
are also factors that still need to be addressed in the future. 

Speaking for the whole programme, we as individual 
researchers and companies hope to continue to contribute 
to the field in new and different constellations – all made 
possible by the call for a Mistra Environmental Nanosafety 
programme back in 2013. 

Tommy Cedervall, 
Programme Director 
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About the Programme 

The interdisciplinary research programme, Mistra 
Environmental Nanosafety, aimed to develop 
research, knowledge and best practice on risks 
associated with nanomaterials and their impact 

on our environment. This included focused research on 
transformed nanoparticles, which have been altered by 
natural ecosystems, and on developing policies and risk 
assessments to ensure safe and innovative development of 
nanotechnology in Sweden and internationally. 

 
The programme also worked on the question of how 
a pioneering research and development environment can 
be maintained. The first phase of the programme ended 
in 2018 and the research that was identified as most in
teresting was further developed in phase two of Mistra 
Environmental Nanosafety, 2019–2023. 

-

Organisation and structure 
The programme gathered researchers from Lund University, 
Chalmers University of Technology, University of Gothen
burg, Karolinska Institutet, KTH Royal Institute of Technology 
and the Technical University of Denmark, as well as four 
core partners SYSAV, Tetra Pak, Höganäs AB and Nouryon. 
A number of associated partners also participated in the 
programme. 

-

The programme was organised in six work packages, and 
steered through regular financial and steering committee 
meetings, programme meetings and board meetings. 
Steering committee meetings were organised every three 
weeks, board meetings four times a year, and programme 
meetings twice a year. A financial controller was connected 
to the programme, as well as a communications executive 
to ensure dissemination of programme results to relevant 
stakeholders. 
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IMPACT: MISTRA ENVIRONMENTAL NANOSAFETY PHASE II IN NUMBERS 

Industrial core partners 

4 Associated partners 
& stakeholders 

9 
Industrial 
representatives total 

17 
Academic institutions 

6 

Researchers

 23

Principal investigators 

12
Postdocs 

7 PhD students 

8 
Master’s students 

3 

PhD theses 

3 

Publications 

52 

Board 
representatives 

10 

Programme members total 

79 



Work Packages 
SCALING UP: ASSESSING STRUCTURAL CHANGE AND FATE 
OF NANOPARTICLES WHEN ENTERING NATURAL ECOSYSTEMS 

WP1 examined how the fates and characteristics of different nanoparticles are 
changed by the natural environment. It scaled up the studies of nanoparticles 
performed in work packages 2 and 3 in order to make recommendations to regulators, 
industry actors and wider society on if certain nanoparticles should be either avoided 
or used with caution. 

CHEMICAL WEATHERING AND BIOCORONA FORMATION 
ON NANOPARTICLES 

WP2 focused on generating a mechanistic understanding of what happens to 
nanoparticles if dispersed and weathered at natural environmental conditions, for 
instance how such transformation influences their particle composition/characteristics, 
dissolution pattern, colloidal stability, fate and toxic potency. It focused mainly on 
interactions with different kind of natural organic matter and its specific biomolecular 
constituents (for instance secreted biomolecules from aquatic organisms) forming an 
ecocorona of adsorbed biomolecules on the surface of most nanoparticles. Special 
attention was given to materials that undergo specific transformations that change 
their toxic effects. 

TRANSFORMED NANOPARTICLES’ EFFECTS 
ON AQUATIC FOOD CHAINS AND CELL MODELS 

WP3 examined the effects of transformed nanoparticles on aquatic organisms, food 
chains and aquatic and human cell models. Nanoparticles may enter the environment 
through intentional dispersion (e.g. environmental remediation and pesticide use) as 
well as through unintentional dispersion from nanoparticle utilisation, atmospheric 
emissions and solid or liquid waste streams from production facilities. Once introduced 
to the aquatic environment, nanoparticles will undergo a multitude of transformations 
via a number of processes including dissolution, aggregation/agglomeration and 
subsequent sedimentation, as well as interactions with abiotic and biotic components 
present in the aquatic system. Agglomeration followed by sedimentation of nano
particles may lead to deposition on the sediment surface where benthic organisms 
may be particularly at risk of exposure. 

- 

PROACTIVE RISK ASSESSMENT, REGULATION AND CREATION 
OF STAKEHOLDER LEARNING ALLIANCES 

WP4 focused on proactive risk assessment, regulation and the creation of stakeholder 
learning alliances. An important aspect was to modify nanosafety regulation to reflect 
real risks by, for example, including the consideration of ecocorona formation in risk 
assessments. Furthermore, this work package aimed to support the effective flow 
and use of information between experimentalists, regulators and industry, and to 
help mobilise stakeholders to engage in responsible innovation and risk governance. 

SAFE HANDLING OF NANOMATERIALS AFTER PRODUCT END-OF LIFE 

WP5 focused on researching and developing appropriate strategies for the end-
of-life management of products containing nanomaterials. This research is critical 
to minimise human and/or environmental exposure. Risks include both immediate 
exposure of humans and a long-term exposure of the ecosystem, including humans, 
due to dispersion and accumulation. 

MANAGEMENT, COMMUNICATION, ECONOMY 
AND STAKEHOLDER RELATIONS 

WP6 focused on ensuring the smooth facilitation of the programme. It focused on 
supporting a steady progression of the other work packages: internal and external 
communication, including societal impact. Another aim was to map networks of key 
stakeholders, and explore the relation between industrial, scientific, regulatory and 
civil society actors. 

DEFINITIONS 

Nanoparticles can be defined as 
particles with all their three spatial 
dimensions being within a certain 
size range, often 1 to 100 nm. In 
addition, it is sometimes emphasised 
that the particles should also have 
unique properties compared to what 
the corresponding material has for 
larger particles or at the so-called 
bulk level. 

Natural organic matter includes 
organic macromolecules in the en
vironment, such as lignin, cellulose, 
hemicellulose, tannic acid, fulvic 
acid and humic acid. 

-

Ecocorona is organic macromole
cules (that is, natural organic matter) 
which can adsorb and form at the 
surface of nanoparticles upon envi
ronmental interaction. 

-

-
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Research 
that advances 
knowledge on risks associated with 

nanomaterials and their 
impact on our environment 

– Key scientific impacts and reflections from our work package leaders 

WP1:  From experiments 
in natural systems to novel 
modelling on particle shape 
“ We have new knowledge on how nanoparticles 
disperse in nature, and can establish that shape matters” 

Lars-Anders Hansson, Lund University, and Zareen Abbas, 
University of Gothenburg, have led research on the effects 
of nanoparticles in ecosystems, and investigated how the 
shape, dispersal, fate and change of the nanoparticles 
impact how they interact in nature. The aim is to identify 
which types of nanoparticles that will likely cause harm to 
organisms and ecosystems. 

“ Our work package started with the idea of mov
ing from the lab to the real world; in order to see what 
happens if nanoparticles are dispersed in nature. It has 
been great to design and perform experiments that more 
closely mimic what you might see in a lake or wetland, 
and to use simulation modelling to gain more knowledge 
on how nanoparticles interact,” says Lars-Anders Hansson, 
Professor of Aquatic Ecology at Lund University. 

-

Notable research contributions include experiments in spe
cifically designed wetlands in Lund, novel simulation models 
for plastic polystyrene particles, and experiments on how 
shape, and different pH levels in saltwater and freshwater, 
relate to nanoparticle interactions with natural organic matter. 

-

The experiments in Lund, performed by Lars-Anders Hans
son and his colleagues, included the design of different 
wwetlands and each experiment took roughly a year to 
complete in total. Each wetland consisted of a small lake 
and a sediment zone, and contained all organisms general
ly found in natural wetlands. The first round of experiments 
aimed to trace the fate and dispersal of plastic polysty
rene particles with a gold core, which allowed tracking of 
the particles in the wetlands, whereas the second round 
assessed the effects of nanoparticles on the ecosystem, 
at different concentrations. The results show that the 
nanoparticles seem to stay close to the place where they 
were dispersed, with only three per cent flowing through 

-

-

-
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the wetland, and that most nanoparticles end up in the 
organisms, including algae, plants, zooplankton, benthos 
and in the sediment. The researchers also identified differ
ent responses in terms of effects. Some algae, as well as 
the grazer Daphnia, were severely affected by the nano
particles, whereas the benthos and other algae showed 
no, or only weak, negative response. 

PhD student Franca Stábile and researcher Mikael Ekvall, both 
at Lund University, pictured in front of the wetlands in Lund. 

- 

-

“ The results are food for thought. If most nanoparticles 
stay where they are dispersed, efforts could focus on could 
focus efforts on developing local measures, such as dredg
ing. It is also important to do further research on the effects 
on certain algae, as the investigated plastic particles seem 
to cause community changes, where less affected algae can 
become dominant,” says Lars-Anders Hansson. 

-

The work of Zareen Abbas and his colleagues includes the 
design of completely new models to simulate the interaction 
of plastic polystyrene particles with natural organic matter, 
one for cubic particles and one for spheres. The simula
tions, based on the plastic polystyrene particle used by 
Lars-Anders Hansson’s group, show that saltwater increases 
the formation of a surface layer of natural organic matter, 
ecocorona, around the nanoparticle, in comparison to 
freshwater. In addition, particles without ecocorona in fresh
water aggregated less

-

-
[1]. Zareen Abbas also performed 

novel simulations on silica particles, where he could show 
that cubic particles are more active, and more likely to form 
an ecocorona than spherical particles ones.[2] 

“ We have demonstrated that shape is important, as 
is water pH, for how the nanoparticle interacts. Within 
the programme, we have also shown that ecocorona 
formation seems to make nanoparticles less toxic, which, 
in combination with this result, could suggest that lakes 
and wetlands could be more impacted than marine en
vironments,” says Zareen Abbas, Associate Professor at 
the Department of Chemistry, University of Gothenburg. 

-

What are Zareen Abbas’ and Lars-Anders 
Hansson’s reflections on their outputs, and 
what research and initiatives would they like 
to see developed in the future? 

“ The models we have developed can be of benefit to 
the research community. They didn’t exist before and can 
help others to see what happens when plastic particles 
interact with organic matter. Our results on shape and size 
can also offer guidance to companies in the future in regard 
to developing different nanomaterials,” says Zareen Abbas. 

“ For me it has also been very interesting to work 
on something completely new and collaborate with people 
I didn’t know before.” 

Zareen Abbas reflects that it is a challenge to design models 
that are close to what is happening in nature, especially 
where time constraints are an issue. But it is vital to go back 
and forth between experiments and simulations to get more 
robust knowledge. 
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Overview of the 12 wetlands where the fate, i.e. where and 
by whom the particles were taken up, and the effects, i.e. 
which organisms and ecosystem functions were, or were not, 
affected by plastic nanoparticles. Six of the wetlands were 
exposed to nanoplastics, whereas six were controls without 
any added particles. (Photo: Mikael Ekvall) 

“ I am glad that I can begin to develop our models for 
use on a larger scale. Yet, going forward, I would like to 
see a middle level where one can link simulations to the real 
world. For example, to design Lars-Anders’ experiments 
on a lab-scale, on sediments, to gain more understanding 
about why the nanoparticles end up where they do,” says 
Zareen Abbas. 

Lars-Anders Hansson agrees: 

“ The interface between experimentalists and modellers 
has sometimes been hard to overcome. The pandemic didn’t 
help this. We have much more to learn from each other to 
really connect, and in that connection lies real potential.” 

“ I am grateful for what we have achieved, not 
least our joint work on the polystyrene particles, and our 
novel findings in relation to the fate and effects of nano- 
particles. In terms of future research, I would like to see more 
experiments on the effects of nanoparticles on freshwater 
ecosystems, and their dispersal, and use this knowledge as 
a basis for development of strategies to mitigate negative 
harm,” says Lars-Anders Hansson. 

Lars-Anders Hansson, 
Lund University 

Zareen Abbas, 
University of Gothenburg 

[1]. Rama, C.; Prasad; Gallego-Urrea, J.A; Abbas, Z. Interfacial interactions of humic acids with polystyrene nano-plastics in aqueous/ionic environments: a molecular dynamics 
exploration. 2023, Environmental Science Nano,10(5), 1385-1393. 

[2]. Rama, C.; Prasad; Abbas, Z. The influence of silica nanoparticles geometry on the interfacial interaction of organic molecules: A molecular dynamics study. 2022, Physical 
Chemistry Chemical Physics (PCCP),24, 3713-3721. 
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WP2:  Chemical weathering 
and ecocorona formation 
“ We have a robust understanding of how metal nano
particles age, and how they behave in contact with natural 
organic matter” 

-

Inger Odnevall, KTH Royal Institute of Technology, has 
guided research on the effects of aging (chemical weath
ering) on metal nanoparticles under different environmental 
conditions, and impacts from ecocorona formation, where
by interactions with natural organic matter results in the 
formation of an ecorona on the nanoparticle. 

-

-

The work has focused on analysing different characteris
tics, dissolution patterns, colloidal stability, fate, and toxic 
potency of metallic nanoparticles including single metals, 
alloys as well as metal oxides. The aim is to enable accu
rate screening, grouping, and modelling of environmental 
dispersions of nanoparticles to guide risk and hazard as
sessment and nanomaterial regulation. 

-

-

-

“ Through our research we have gained an in-depth 
understanding of the role of particle reactivity, how to 
analyse environmentally relevant concentrations of nano
particles and to assess their environmental fate from 
a biodissolution and surface characteristics perspective,” 

- 

says Inger Odnevall, Professor at the Division of Surface 
and Corrosion Science, KTH Royal Institute of Technology. 

Elaborating on results from the first phase of the Mistra 
programme, Inger Odnevall and her colleagues have un
dertaken numerous systematic studies of a large number of 
very active and less active metal, bimetal and metal oxide 
nanoparticles of different complexity such as copper, co
balt, cobalt-nickel and yttrium oxide. They have investigated 
how interactions with natural organic matter of different 
origin influence the biodissolution/transformation charac
teristics, mobility, stability and toxic effects of such metallic 
nanoparticles on aquatic organisms such as Daphnia.

-

-

-

[1] 

The researchers investigated for example how certain 
nanoparticles[2] can accumulate and travel through the food 
chain, via algae to zoo plankton to fish, and showed no 
accumulation to take place for cobalt nanoparticles. They 
established that the presence of excreted biomolecules in 
tap water containing algae resulted in additional surface 
adsorption, though these interactions neither affected the 
extent of heteroagglomeration between the cobalt nano
particles and the algae. Even though cobalt was taken up 
by the zooplankton when fed with algae exposed to cobalt 
nanoparticles, no bioaccumulation was observed for any 
of the trophic levels, as evident from the low amounts of 
detectable cobalt per mass in fish compared with daphnia. 

-

Schematic illustration of how the adsorption of organic matter affects the toxicity of metal and metal oxide nanoparticles. 
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They also showed that diffusely dispersed metal nanopar
ticles form large micron-sized agglomerates in aqueous 
settings rather than stay as pristine nanoparticles. Obtained 
research findings clearly show a dynamic interaction be
tween the chemical environment and the particle surfaces 
and that these interactions influence their transformation/ 
dissolution characteristics and toxic potency. 

-

-

They have also characterised electronic waste particles, 
WEEE, in collaboration with work packages 3 and 5, 
and been active in testing novel 2D MXenes materials in 
collaboration with work packages 3 and 4 with the aim of 
achieving an in-depth understanding of the characteristics 
of such nanomaterials and what parameters govern their 
reactivity and toxic potency. 

“ Our studies have, for instance, demonstrated that 
natural organic matter adsorbs to the metallic particle, 
forming an ecocorona.[3] This ecocorona, in combination 
with the complexation of released metal both at the surface 
and in solution, can reduce the toxic potency of the nano-
particle on aquatic organisms. [1] The fact that the surface 
chemistry of the nanoparticle changes in natural systems is 
an important finding to consider in future risk assessments.” 

However, for some metals, no change in toxic potency 
could be established, Inger Odnevall notes. Biodissolution 
and transformation characteristics, even for the same par
ticles, are not only dependent on physical and chemical 
properties but also factors such as solution chemistry, aging 

-

process, production route, and environmental conditions. 
That makes it difficult to group certain metallic nanomaterials 
together in regard to environmental harm. 

“ We need to continue to test a wide variety of metallic 
particles before we can start to group them. We also need 
to do more research on combinatory effects, where you 
integrate, for example, chemicals you might find in nature 
into your experiments, as opposed to working under very 
controlled, pristine conditions,” says Inger Odnevall. 

As part of the work, researchers within the work pack
age have also produced their own nanoparticles to be 
able to analyse them according to their characteristics. 
This research has been led by Christoph Langhammer, 
Chalmers University of Technology, who used a method 
called nanolitography, whereby nanoparticles are produced 
in a well-organised pattern on a surface, to study what hap
pens to thousands of individual particles in real time. 

-

-

“ This approach has allowed us to gain more knowl
edge on how different particles dissolve and at what rate 
and see if there actually are differences between particles 
of identical size if they, for example, differ in their internal 
structure. From a materials science perspective, these re
sults are very interesting, although from an environmental 
viewpoint it may be unclear if the observed differences 
between particles actually are relevant,” says Christoph 
Langhammer, Professor at the Department of Physics, Chal
mers University of Technology. 

-

-

-
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Schematic illustration of the transfer of Co NPs in the aquatic food web and the influence of adding excreted biomolecules forming 
an ecocorona.[2] 



How do Inger Odnevall and Christoph 
Langhammer wish the research to be used? 
And what should the next steps be within 
this field? 

“ I believe that our work on how to prepare particle 
dispersions, assess the extent of biodissolution and transfor
mation, particle and mobility, for a variety of metallic nano
particles will contribute to improved regulatory frameworks. 
The results advance understanding of the environmental 
fate and characteristics of metallic nanoparticles as well 
as provide a more balanced view on risks related to the 
use and potential diffuse dispersion of nanoparticles,” says 
Inger Odnevall. 

-
-

-

In terms of future research, she hopes to see more work not only 
on combinatory effects in relation to metallic nanoparticles, 
but also on experiments with particles relesed from consumer 
products. Testing engineered, pristine metallic particles, are 
relevant for assessing occupational exposure risks in work 
settings but less useful for gaining knowledge on environmental 
impacts since it is particles from the different materials making 
up the product that most often end up in nature. Only rarely 
are nanoparticles dispersed into the environment as the pristine 
particles from such systems. Other areas she would like to 
develop are better methods for detecting and simulating nano
particles at lower, more relevant concentrations, and improved 
protocols for testing both biodissolution and toxicity. All of this 
work, she emphasises, should be undertaken interdisciplinary, 
and in collaboration with industry and stakeholders. 

-

“ We need to know what we are actually testing to 
contribute with knowledge to be used in risk management 
and assessment. Today’s advice to e.g. swirl the nanopar
ticles for 15 minutes with and without a protein for particle 
stabilization in solution before you test the toxic potency 
on daphnia or fish, can sometime yield the wrong result. 
Some nanoparticles might dissolve completely during that 
time, and others not, since the biodissolution process often 
is enhanced by the presence of proteins and is highly 
material dependent. Then you are essentially testing the 
released metal fraction and not the nanoparticles as such.” 

Christoph Langhammer would also like to highlight the 
importance of continuing blue-sky basic research. 

“ One should be careful to always and immediately try 
and identify direct practical applications or implications of 
research results. Sometimes, such immediate direct benefit 
is not obvious, and it may take time and further research 
inspired by initial results to reach a point where a direct use 
of results for society can be identified. A very prominent 
example is the theory of relativity by Albert Einstein which, 
when presented, quite likely did not provide any obvious 
applications. Yet, over 100 years later it is of very direct 
technical relevance, for example in GPS systems that we 
all use almost daily.” 

Inger Odnevall, 
KTH Royal Institute of Technology 

Christoph Langhammer, 
Chalmers University of Technology 

[1].Alexander Khort, Marianne Brookman-Amissah, Jonas Hedberg, Tingru Chang, Nanxuan Mei, Annie Lundberg, Joachim Sturve, Eva Blomberg and Inger Odnevall Influence 
of natural organic matter on the transformation of metal and metal oxide nanoparticles and their ecotoxic potency in vitro NanoImpact 2022, 25, 100386 

[2]. N. Mei, J. Hedberg, M. Ekvall, E. Kelpsiene, L.-A. Hansson, T. Cedervall, E. Blomberg, I. Odnevall,Transfer of cobalt nanoparticles in simplified food web: from algae to 
zooplankton to fish, , Applied Nano, 2021, 2, 184–205. Feature paper, (2021) 

[3]. Tingru Chang, Alexander Khort, Anher Saeed, Eva Blomberg, Maria Bille Nielsen, Steffen Foss Hansen and Inger Odnevall Effects of interactions between natural organic 
matter and aquatic organism degradation products on the transformation and dissolution of cobalt and nickel-based nanoparticles in synthetic freshwater Journal of 
Hazardous Materials 2023, 445, 130586 

17 MISTRA ENVIRONMENTAL NANOSAFETY | FINAL REPORT 



WP3:  From aquatic 
organisms to human cells 

– improved toxicology 
methods and testing 
“ We have advanced toxicology methods to assess ef
fects of nanoparticles on Daphnia, fish and cell lines.” 

-

Tommy Cedervall, Lund University, Bengt Fadeel, 
Karolinska Institutet, and Joachim Sturve, University of 
Gothenburg, have conducted research on the effects 
of weathered (aged) nanoparticles on aquatic organisms, 
food chains and cell models. The goal is to ascertain 
what particles are most harmful for aquatic organisms 
and human health. 

Significant contributions include research on the effects 
of plastic nanoparticles on Daphnia, development of 
improved in vitro models, involving 3D spheroids and 
microfluidic systems, and work on establishing advanced 
toxicological test methods on zebra fish and cell lines. 

“ We have developed a methodology to test effects 
on Daphnia that is based on long exposure times, lower 
concentrations and endpoints other than death. Our aim 
was to get results that are more relevant for nature. In a 
lake, you are unlikely to see the very high concentrations 
that are normally used in standard 24-hour toxicology tests,” 
says Tommy Cedervall, researcher at the Department of 
Chemistry, Lund University, and programme director. 

Tommy Cedervall and his group therefore set out to 
redo some of their earlier experiments from phase one, 
which showed no toxicity at high concentration during 
24-hour tests. The researchers tested both engineered 
plastic polystyrene nanoparticles, as well as broken down 
plastic particles from cups, foams and lids in different 
experiments. The results show that particular types of 
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engineered polystyrene nanoparticles, which had not 
affected Daphnia at high concentrations, had a negative 
effect at lower concentration at an exposure period of 
three months, with a deadly outcome for the Daphnia. In 
addition, different kinds of polystyrene particles at very 
low concentrations changed the Daphnias’ metabolism 
after a few weeks of exposure. However, broken down 
polyethylene nanoplastics were not toxic to Daphnia in 
life-time exposure experiments. The studies further indicate 
that it is the very smallest molecules from the polyethylene 
breakdown, leached additives or short polymer chains, 
that seem to be toxic to Daphnia, not the nanosize plas
tics.[1] [2] 

Atomic force microscopy images 
of silica (SiO2) particles of vary
ing sizes. The particles, provided 
by industry partners, were thor
oughly tested using human cell 
models. 

-

-
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-

“ What our results demonstrate is that you cannot be 
sure that something is not toxic because there are no effects 

during short-term testing. We need more research on the 
impacts of nanoplastics at even lower concentrations. We 
don’t know how fast plastics in nature will break down to 
micro and nanoplastics through UV light and other mechan
ical processes. Potentially there will be a lot of nanoplastics 
that can impact negatively on aquatic organisms, or maybe 
the particles will disappear quickly without doing any harm.” 

-

Bengt Fadeel and his colleagues have developed models 
to better mimic real-life conditions using in vitro (cell-based) 
model systems and simple model organisms. In one study, 
they designed a microfluidic system, where the medium is 
flowing across the cell, in this case human lung cells, to analyse 
dynamic processes that might occur in the body. In addition, in 
collaboration with Tommy Cedervall at Lund University, they 
have developed a method to detect nanoparticles in Daphnia 



in a label-free manner using Raman spectroscopy. This study 
showed that nanoparticles could be detected in the gut of 
the daphnids. The team of Bengt Fadeel also investigated 
interactions between zebrafish and MXenes, a novel group 
of 2D materials. 

The researchers worked with daphnia to assess effects of nanoparticles in aquatic systems. 

The team has also studied silica nanoparticles using primary 
human monocytes (white blood cells) as well as human 
cell lines and found that the toxicity of the particles is size-
dependent. They could also show that the toxicity towards 
monocytes is markedly reduced when the particle surfaces 
are modified. This work[3] was performed on silica obtained 
from Nouryon (formerly AkzoNobel Specialty Chemi
cals). The particles were detected in cells using advanced 
analytical methods such as nanoscale secondary ion mass 
spectrometry (nanoSIMS). 

-

“ With the use of more advanced analytical tools, we 
were able to detect interactions between relevant cells and 
different nanoparticles. What this shows is that much of the 
current research on nanoparticles might have underesti
mated the impacts on human health. It makes the case for 
developing more realistic models as well as more sensitive 
methods, so that we can ascertain how these interactions 
relate to potential adverse effects on the human body,” says 
Bengt Fadeel, Professor at the Institute of Environmental 
Medicine, Karolinska Institutet. 

-

Joachim Sturve and his colleagues have focused on es
tablishing methods that are more sensitive in detecting the 
effects of nanoparticles on both cell lines and fish embryos. 

-

In cell lines they have optimised methods to study sublethal 
effects of nanoparticles such as detoxification enzyme ac
tivities and reactive oxygen species generation. In zebra 
fish embryos the focus has been on the physiological read
out’s locomotion and respirometry (oxygen consumption). 
Exposure experiments using the established methods show 
that several metal nanoparticles, and to some extent plastic 
nanoparticles, are toxic but that the toxicity is decreased 
by the addition of ecocorona. This suggests that laboratory 
testing using a standardised medium may overestimate the 
effects the particles might have in the environment. The re
search team has also tested the effects of combining plastic 
nanoparticles with the water-soluble fraction of crude oil, in 
order to mimic a realistic marine scenario in which plastic 
nanoparticles might be combined with pollutants from oil 
spills. Results show that this interaction is complex and in 
addition that the effects might differ depending on the size 
of the particles – the particle may increase or decrease the 
negative effects of oil pollutants. 

-

-

-

In addition, they have tested the toxicity of electronic waste 
particles, WEEE, on fish cell lines, together with work pack
ages 2 and 5. The WEEE particles show low toxicity and 
sublethal effects, suggesting that they might be harmful to 
organisms. 

-

Joachim Sturve and his colleagues have also optimised 
methods for growing fish liver cells in a three-dimensional 
sphere to create 3D liver spheroids. In these models, the 
researchers are testing both the impacts of particles such 
as polystyrene and also the uptake and bioaccumulation 
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Lund University 

Bengt Fadeel, 
Karolinska Institutet 

Joachim Sturve, 
University of Gothenburg 

of selected plastic and metal particles. Initial studies show 
that the model is very promising for in-depth analysis of 
particle behaviour within tissues. For the latter experiments 
they used lower concentrations and less toxic particles so 
as not to kill the cells. 

“ We want to contribute towards more advanced tox
icology testing. The current protocols we have today are 
based on death for cells and fish embryos. This endpoint 
does not give any information on whether the particles have 
other toxic effects. Continuing the work on establishing more 
sensitive markers to test impacts is very important,” says 
Joachim Sturve, Professor at the Department of Biological 
and Environmental Sciences, University of Gothenburg. 

-

What research efforts and collaborative 
initiatives would Tommy Cedervall, Joachim 
Sturve and Bengt Fadeel like to see within 
the field? 

“ The next step is to develop our toxicology tests further and 
start thinking about how nanoparticles will affect Daphnia 
in lakes and seas. What happens if we add other stress 
factors such as UV light and chemicals to our experiments to 
get an even more realistic picture?” says Tommy Cedervall. 

“ I would also like to find an alternative to long-term 
experiments on Daphnia that allows us to test toxicity at low 
concentrations, using particles with and without ecocorona. 
Can we find a marker on the actual cell that usually appears 
if a particle is toxic? If we manage to do this, we could help 
simplify and standardise toxicology methods for industry.” 

Joachim Sturve emphasises the importance of also initiating 
research which aims to establish guidelines and models 
to test nanoparticle impacts in marine environments – as 
there are none at present. He also stresses the importance 
of establishing in vivo methods, possibly based on fish em
bryo methods, in order to study organismal/physiological 
responses to nanoparticle exposure. 

-

Bengt Fadeel would like to see the development of more 
realistic and robust in vitro models to better predict the 
hazard potential of nanomaterials and to reduce the use 
of animal testing. He also notes the need for more research 
along the life cycle of nanomaterial-enabled products and 
more research on emerging materials such as MXenes and 
other advanced materials. 

He emphasises that future research programmes need to be 
multidisciplinary in order to address the risks of emerging 
threats such as microplastics and nanoplastics and their 
impacts on human health and the environment. Communi
cation needs to be at the forefront to ensure progress. 

-

“ We are all experts, but we need to learn from each 
other to develop innovative results that can benefit society. 
Communication doesn’t happen automatically; one has to 
allocate enough time and engagement to make it work. It 
should be something that is prioritised at every level.” 
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WP4:  Proactive risk 
assessment to avoid 
paralysis by analysis 
“ We have progressed the debate on sustainable inno

vation and demonstrated the need for updated guidelines 
on nanomaterials” 

-

Steffen Foss Hansen, the Danish Technical University, 
Rickard Arvidsson, Chalmers University of Technology, and 
Karl Palmås, Chalmers University of Technology, have led 
research on proactive risk assessment of nanomaterials, 
regulation, and stakeholder engagement and governance. 
The goal is to support industry to use nanomaterials safely 
and to encourage responsible innovation. 

Seminal research outputs include the assessment of current 
information requirements for nanomaterials in the EU chem
ical legislation REACH, the development of early screening 
methods to assist risk assessments and an exploration of 
how ethical and economic considerations shape the debate 
on the potential ban of carbon nanotubes.

-

[1] [2] [3] [4] [5] 

The work on the legal information requirements was motivat
ed by their inclusion in the revised annexes of the REACH 
legislation, which came into effect on 1 January 2020. 

-

Now, manufacturers and importers of nanomaterials or 
products containing nanomaterials need to comply with 
a number of technical requirements regarding registration 
and chemical safety assessments of nanoparticles. The 
assessments of Steffen Foss Hansen and his colleagues 
show that for 15 per cent of the information requirements, 
internationally accepted test guidelines/standards are 
available. For 25 per cent, pertaining to dissolution rate and 
particle characterisation, there are no available methods 

– but methods are under development and expected to be 
developed into internationally accepted standards. For 40 
per cent of the requirements, well-established methods are 
available, but only through scientific literature. 
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Researcher Steffen Foss Hansen pictured to the 
right during EuroNanoForum 11–13 June 2023. 

“ Previously, European regulators have been hesitant 
to regulate nanomaterials. With our research, we show 
that there are several methods available to test their safety, 
although some of them are only identified in scientific liter
ature so far. This is positive since it can support transparent 
and responsible innovation, while ensuring companies 
meet the information requirements,” says Steffen Foss 
Hansen, Associate Professor at the Department of Envi
ronmental Engineering and Resources, Technical University 
of Denmark. 

-

-

“ Our ambition is to have these methods formally in
cluded in the technical guidance on environmental testing of 
nanomaterials, provided by the European Chemicals Agen
cy, so that consultancies can start to offer testing services 
to industry. We also need to develop some of them further.” 

-

-

Rickard Arvidsson and his colleagues have focused on 
developing early screening assessments and methods to 
ascertain environmental effects from nanoparticles. One 
assessment method, developed in phase one and refined 
phase two, is based on two proxy measures: aquatic 
ecotoxicity and global annual production volumes. It also 
considers potential future production volumes, enabling 
prospective environmental risk screening. By combining 
the two measures, the potential environmental harm from 
different materials can be predicted. For example, if a 
material involves both high production and high toxicity, 
regulators should prioritise it for further testing. In contrast, 
if a material involves both low toxicity and low produc
tion, there is no need for additional tests. The researchers 

-

applied the measures to seven advanced materials, 
including graphene, graphene oxide, nanocellulose, nano-
diamond, quantum dots, nano-sized molybdenum disulfide 
and MXenes. Only MXenes showed high aquatic toxicity. 
Several other materials have the potential to be produced 
in high volumes. 

 

“ Of course, aquatic ecotoxicity and global production 
volumes alone cannot determine whether an advanced 
material will constitute an environmental risk in specific 
contexts. Yet, as the number and volumes of materials being 
manufactured are increasing rapidly, these early screening 
methods can be used as a catalyst for change: to avoid 
paralysis by analysis,” says Rickard Arvidsson, Associate 
Professor at the Department of Technology Management 
and Economics, Chalmers University of Technology. 

They have also tested an early screening method based on 
the criteria for substances of very high concern in the REACH 
legislation, which includes the material’s carcinogenicity, 
mutagenicity and environmental toxicity of material. 

“ At an early stage, screening methods can help direct 
research efforts and attention towards those materials that 
are most likely to cause harm. Therefore, we recommend 
including them among other tools aimed at achieving ad
vanced materials that are safe and sustainable by design, 
such as risk assessment and life cycle assessment.” 

-

Within the work package, stakeholder engagement and 
responsible innovation have also been a research focus. 
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Rickard Arvidsson, 
Chalmers University of Technology 
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Chalmers University of Technology 

Work led by Karl Palmås and colleagues has explored how 
responsible innovation is progressed and discussed among 
relevant actors by analysing how different views on safety play 
out in practice. Research includes a nanomaterial stakeholder 
mapping, based on parameters such as funding, research 
publications and patents, analysis of the tensions between, 
on the one hand, the potential of nanotechnology, and on the 
other, concerns regarding safety, and analysis of the ongoing 
academic debate on the regulation of carbon nanotubes. The 
analysis demonstrates that opposing sides base their argument 
on factors such as the precautionary principle or the need for 
continued expansion of science and industry. 

“ Responsible innovation is often used as catchphrase 
in relation to nanotechnology. However, our research shows 
that it can be difficult to put into practice key tenets such as 
inclusiveness, reflexivity, anticipation and responsiveness. 
How should research and industry integrate these ideas 
into their work in the best way? Especially as the debate 
on responsible innovation seems to be about incommensu
rate values,” says Karl Palmås, Associate Professor at the 
Department of Technology Management and Economics, 
Chalmers University of Technology. 

-

What have Steffen Foss Hansen, Rickard 
Arvidsson and Karl Palmås got out of taking 
part in the programme and what would they 
like to see in the near future in relation to 
proactive risk assessment and safe innovation? 

“ To me it is important to continue discussions and 
knowledge-sharing with stakeholders at different levels. 
During our work, we found that many actors do not have 
a firm position on nanomaterials, since aspects relating 
to characterisation and toxicity can be quite technical. 
Dialogue between researchers, regulators and industry is 
crucial to facilitate the development of safe and sustainable 
technology,” says Steffen Foss Hansen. 

“ Being part of this initiative has given me the opportu
nity to collaborate in a way I wouldn’t have been able to 
otherwise. That has been valuable,” says Rickard Arvidsson. 

-

He continues: 

“ I would like to see more research on assessment 
methods to assist regulators and industry. More efforts are 
needed to refine methods and apply them in practice. Dis
continuity of a certain material can, for example, be seen 
as a sign of impact or that you redirect attention towards 
a safer version.” 

-

“ Going forward, we need more discussion on the 
actual conducting of safe innovation, as well as on how 
ideas and views underpinning nanosafety are validated, 
accepted and integrated into society,” adds Karl Palmås. 

[1]. Nicholas Surber, Rickard Arvidsson, Karl de Fine Licht, Karl Palmås. 2023. Implicit 
Values in the Recent Carbon Nanotube Debate. Nanoethics (2023) 17:10 

[2]. Arvidsson, R., G. Peters, S. F. Hansen, and A. Baun. 2022. Prospective envi
ronmental risk screening of seven advanced materials based on production 
volumes and aquatic ecotoxicity. NanoImpact 25: 100393. Read the article 
on 

-

Sciencedirect.com 

[3]. Maria Bille Nielsen, Anders Baun, Aiga Mackevica,a Amalie Thit, Inger Odnevall 
Wallinder, Julián Alberto Gallego, Lauge Peter Westergaard Clausen, Jenny 
Rissler, Lars Skjolding, Alejandra Castro Nilsson,g Tommy Cedervall and Steffen 
Foss Hansen. 2021. Nanomaterials in the European chemicals legislation – met
hodological challenges for registration and environmental safety assessment. In: 
Environmental Science Nano. 

-

[4]. Palmås, K., Surber, N. Legitimation crisis in contemporary technoscientific capita
lism’, Journal of Cultural Economy, 15 , 373-379. 2022  

-
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WP5:  Connecting waste 
with nanosafety 
“ We’ve taken important first steps towards developing 
and testing some experimental research methods to better 
understand emissions from products containing nano
materials during the waste management process.” 

- 

Jenny Rissler, Lund University, has led research on nano-
materials and their fate during waste management and re
cycling, in collaboration with Christina Isaxon, Lund University. 
The goal is to minimise human and/or environmental 
exposure to nanomaterials. Risks include both immediate 
exposure of humans during waste handling and long-term 
exposure of ecosystems, due to leaching and accumulation. 

-

“ With our research, we have tried to understand what 
happens to nanomaterials as they are incinerated or recy
cled and what risks of emissions and exposure there are 
during this process. Once we know more about the current 
situation, we can establish new guidelines and protocols,” 
says Jenny Rissler, Senior Lecturer at the Department of 
Design Sciences, Lund University. 

-

Seminal results from the work package includes work on the 
fate of carbon nanotubes and WEEE particles generated 

from end-of-life management of WEEE (waste electrical 
and electronic equipment). The latter research was partly 
undertaken in collaboration with work packages 2 and 
3.[1] [2] 

The research of Jenny Rissler involved producing and 
then incinerating two types of plastic polymers contain
ing carbon nanotubes in a pilot scale waste incineration 
facility at RISE. The experiments showed that unburned 
carbon nanotubes were detected in the fly ash of the facility 
when incinerated according to the same conditions used 
in European waste treatment plants. However, when the 
researchers raised the temperature, the presence of carbon 
nanotubes decreased. 

-

“ With the rise of the circular economy and interest in 
using fly ash as a secondary raw material, we need to be 
cognisant of how temperature, residence time of the flue 
gas at high temperature and type of material can impact 
the destruction of nanomaterial. If production volumes of 
plastic with carbon nanotubes increases, it could become 
important to classify certain plastics so that they are handled 
in a way that ensures destruction,” says Jenny Rissler. 
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“ The methods and results we have used, in terms of 
emissions and exposures, are relevant for any recycling 
facility using similar treatment processes.” 

What are Jenny Rissler’s and Christina Isaxon’s 
takeaways from their research and work in the 
Mistra programme? 

“ It has been challenging and very rewarding at the 
same time! It has made me aware of how important it 
is to work in an interdisciplinary way and in collaboration 
with waste treatment plants to get more knowledge on the 
actual handling and recycling processes. One huge issue 
is that, even with state-of-the-art analytical tools, it is almost 
impossible to find engineered nanomaterials in the waste 
matrix once it is mixed with all other waste,” says Jenny 
Rissler. 

That is also why there have been so few experimental studies 
in the area, she notes. The increased complexity as one is 
going down the life cycle of a particle and/or product, 
makes the research experiments difficult, but also interesting 
since the results are important and urgently needed. How do 
you, for example, estimate the emissions during recycling 
or due to an aging process as part of a risk assessment 
to introduce a nanomaterial in a product? 

A way forward, according to Jenny Rissler, could be 
to conduct more controlled studies simulating waste treat
ment with products containing nanomaterials to ascertain 
whether the nanoparticles destructs or emits into the air and 

-

collaborate on more complex experimental set-ups and 
the development of methods. A better understanding of the 
specific handling methods is also needed. It is also promis
ing to see how more and more waste treatment companies 
are now establishing their own research groups to gain 
a better understanding of the properties of residuals, espe
cially as regulations are getting stricter and these industries 
must start using waste as a secondary material to a higher 
degree than today. 

-

-

Christina Isaxon concurs with Jenny, but adds that funding 
agencies and regulatory bodies should, and could, play 
a large role in advancing the research area. 

“ Most research calls today are for either materials 
science research or for safety research. Combining the 
two, which we have done in the Mistra programme, 
is unusual. Regulatory bodies need to drive the integration 
of safety and nanotechnology to ensure a safe and sus
tainable use of the nanomaterials,” says Christina Isaxon, 
Senior Lecturer at the Department of Design Sciences, Lund 
University. 

-

[1]. Lovén, K., Isaxon, C., Ahlberg, E., Bermeo, M., Messing, M. E., Kåredal, M., Hed
mer, M. & Rissler, J., Size-resolved characterization of particles >10 nm emitted to 
air during metal recycling, 2023 apr., I: Environment International. 174, 107874. 

[2]. Janhäll, S., Petersson, M., Davidsson, K., Öman, T., Sommertune, J., Kåredal, M., 
Messing, M. E. & Rissler, J.,Release of carbon nanotubes during combustion of 
polymer nanocomposites in a pilot-scale facility for waste incineration, 2021, I: 
NanoImpact. 24, 100357. 

-
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WP6:  Communication 
for efficient management 
Project Coordinator Lennart Gisselsson has been responsi
ble for the administrative coordination and management of 
the programme. He has been supported by communication 
executives, Noomi Egan and Marianne Loor, and financial 
controller Sanel Peric. The aim of the work package has 
been to support effective project execution, communication 
and efficient resource allocation. 

-

“ It was important for us to create a work package 
with a special focus on establishing good working rela
tionships within the programme. We wanted people to be 
comfortable, to feel that they are part of something, enjoy 
the experience and have fun doing research,” says Lennart 
Gisselsson, project coordinator at the Collaboraton Unit at 
Lund University. 

-

Apart from overseeing the administrative, financial and 
logistical aspects of the entire programme, efforts have 
been put into creating an inclusive atmosphere for all 
researchers, board members and industry partners, as well 
as putting in place meeting structures to support efficient 
internal communication. Every month, regular steering com
mittee meetings with all work package leaders and admin 

-

staff have been held – giving researchers an opportunity 
to share progress and financial information, challenges 
and opportunities – in addition to regular programme 
meetings and board meetings, which alternated between 
participating universities. 

“ Having regular meetings throughout the programme 
period ensured that no surprises emerged in the later stages 
and also brought the members closer to each other, despite 
the fact that we were placed at six different universities, 
located in Sweden and Denmark.” 

Highlighting the work of early-career researchers and 
supporting their career development have been impor
tant. A mentorship programme was established to provide 
opportunities for post docs and young researchers to gain 
self-awareness, progress personal development, strengthen 
their relational and communication skills, and improve their 
career planning. The early-career researchers have also 
made presentations at programme meetings, conferences, 
board meetings and outreach workshops. 

-



Lennart Gisselsson, 
Lund University 

Noomi Egan, 
Lund University 

“ We have tried to highlight every member and taken 
pride in allocating extra resources to support the younger 
scientists and push for outreach,” says Lennart Gisselsson. 

Developing industry collaboration has been another focus, 
with a view to grow engagement and knowledge sharing. 
In addition to maintaining relationships with core partners, 
Lennart Gisselsson developed an associated partnership 
programme to allow a more flexible connection with the 
programme and its science. Associated partners did not de
liver in-kind support, but were invited to meetings, received 
information and got access to the research network. 

-

“ Since two of our core partners were not able to take 
an active part in our work, we devised a new format to 
connect with relevant stakeholders such as SOLVE Research 
and Consultancy, SIO Grafen and CR Competence. Having 
different options to connect with industry is important, as many 
companies are not able to commit to a project in the long term.” 

Outreach and different forms of communication have also 
been at the forefront of the work package. The aim has been 
to reach relevant stakeholders such as industry, regulators 
and young people – the next generation of scientists. Exam
ples include workshops with industry on trust, collaboration 
and communication, and drivers and barriers related to EU 
regulations on nanosafety, public information events at city 
libraries as well as schools, and presentations for EU and 
Swedish authorities. Written articles about research results 
within the programme have been produced. In addition, the 
communications executive, Noomi Egan, has developed 
impact presentations for Mistra Environmental researchers. 

-

What are Lennart Gisselsson’s and Noomi 
Egan’s reflections and their recommendations 
to future programmes? 

“ I would recommend stronger integration between 
researchers and industry partners. Specific funds could be 
allocated to work packages to do research on industry-
specific questions and challenges. At the start, both re
searchers and industry should make sure to communicate 
what they want out of the collaboration and develop a 
plan for how to reach their goals.” says Lennart Gisselsson. 

-

“ Everyone taking part in these types of programmes 
should also set aside time to talk to each other, do outreach 
and engage in activities aimed at creating additional value, 
networks and platforms for reaching beyond academia.” 

Noomi Egan notes the need for early impact and com
munication planning, where one establishes how to com
municate with relevant stakeholders, identify manageable 
outcomes, and set clear communication goals. Instilling the 
importance of engagement and transparency, to cover all 
levels and participants, is another large factor. 

-
-

“ Communication and impact work need to be inte
grated from the start. It increases the chances of developing 
science with real societal gain, as well as opportunities for 
researchers to get their results integrated into policy or reg
ulation. Doing it all at the end will not have the same effect.” 

-

-
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CROSS-WORK PACKAGE RESEARCH 

Toxicity of particles emitted 
during recycling of WEEE 
The research efforts on emissions from recycling of WEEE 
materials (generated from the end-of-life treatment of waste 
electrical and electronic equipment) were motivated by an 
ambition to learn more about how nanoparticles generated 
during waste treatment can impact not only the health and 
safety of personnel at waste treatment plants, but also the 
environment. 

The work started out from a study performed in work pack
age 5, focusing on the workers’ exposure to nanoparticles 
in a metal waste facility where detailed measurements 
were taken of particle emissions and workplace expo
sures, covering the full range of 10 nm to 10 µm, during 
recycling, including waste from electrical and electronic 
equipment (WEEE), and metal scrap. The highest particle 
concentrations, in all particle sizes, and with respect both 
to particle mass and number, were measured in the WEEE 
flow, followed by the metal scrap flow. The number fraction 
of nanoparticles was high at all positions and material flows 
investigated. 

-

-

“ While our results show that the personal exposure 
level for the workers at the plant was below that estab
lished in the Swedish Occupational Exposure Levels for 
inorganic dust, it is important to note that no guidelines 
for nanoparticles exist yet. As the use of nanomaterials is 
becoming more abundant in our products, and thus in our 
waste streams, we need to do a lot more research on the 
toxicological effects of nanoparticles generated during 
end-of-life treatment and their potential dispersion into our 
environment,” says Christina Isaxon, Senior Lecturer at the 
Department of Design Sciences, Lund University. 

-

As a continuation of the first study, a joint study involving 
scientists from work packages 1, 2, 3 and 5 was conducted. 
Inger Odnevall and her colleagues in work package 2 
made complementary characterisations of the WEEE par
ticles and developed a protocol for extracting the particles 

-

in collaboration with researchers from work package 5. 
The effects of the WEEE particles were tested on Daphnia 
by Mikael Ekvall in work package 1 and on trout cells by 
Joachim Sturve in work package 3. The results show that 
the effects are very dependent on the dose. A high dose 
shows a greater negative effect compared to a low dose. 
It was also shown that there is a stronger toxic effect than 
expected when looking solely at the chemical content of 
the particles. 

“ It was a challenge to work with the WEEE particles 
as we used very low concentrations. At the same time, it 
was very interesting since metallic nanoparticles will most 
probably be released into nature in this type of form: that is 
as part of a product. In WEEE products, you have elements 
from almost the entire periodic table, which means that the 
potential adverse effects of the WEEE particles, on aquatic 
organisms for instance, are hard to separate in terms of 
individual metals or components,” says Inger Odnevall, 
Professor at the Division of Surface and Corrosion Science, 
KTH Royal Institute of Technology. 

All the researchers agree that working in an interdisciplinary 
way has been very fruitful. Not only did they get to perform 
experiments on the same particles, yielding different infor
mation which can be used by other research groups from 
different disciplines, they also got to work with particles 
actually generated in a real facility. 

-

“ This work presents an important approach in terms of 
testing more relevant particles on fish and organisms. We 
shouldn’t keep repeating exposure tests where we have 
defined the shape and size of the particle. Instead, we 
should start looking at testing a mixture of particles,” says 
Joachim Sturve, Professor at the Department of Biological 
and Environmental Sciences, University of Gothenburg. 
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Assessment of 2D materials 
MXenes, a class of two-dimensional (2D) transition metal 
carbides, nitrides and carbonitrides discovered in 2011, 
presents numerous opportunities for new product appli
cations. Currently, there are more than 30 stoichiometric 
compositions, but more than one hundred different varieties 
are theoretically possible as well as a countless number of 
MXenes-based solid solutions. 

-

“ It is vital that we learn more about impacts from new 
2D materials, since they are currently understudied regard
ing their effect on human health and the environment, and 
are likely to increase in variety and production volumes,” 
says Bengt Fadeel, Professor at the Institute of Environmental 
Medicine, Karolinska Institutet. 

-

The research was performed by researchers in work pack
ages 2, 3 and 4. Within work package 4, they tested one 
of the early screening methods on MXenes, as well as on 
five other materials. The screening method, based on two 
proxy measures – aquatic toxicity and global production 
volumes, which are combined to indicate potential risk 
for environmental harm – indicated potential risk for en
vironmental harm, and a high aquatic toxicity. They also 
studied the potential environmental effects of Ti3C2-type 

-

-

MXenes, so far only produced by laboratory synthesis, 
with an aim to identify which manufacturing process steps 
have the largest environmental impacts. Preliminary findings 
indicate that impacts are dominated by the production of 
the titanium powder, which constitutes the titanium input in 
Ti3C2 production. 

“ Our results highlight the need to perform additional 
environmental risk assessments on different types of MXenes. 
We also need to highlight how changing production routes 
can reduce impacts, for example in the case of Ti3C2,” says 
Rickard Arvidsson, Associate Professor at the Department 
of Technology Management and Economics, Chalmers 
University of Technology. 

The team of Inger Odnevall systematically characterized the 
MXenes using a multianalytical approach and investigated 
the process of colloid formation and surface transformation 
in various simulated natural aquatic media with and without 
the presence of natural organic matter. 

The results showed the non-oxidized MXenes material to 
have a very good colloidal stability and a low tendency for 
agglomeration, and no or minor interactions with natural 
organic matter. 

Bengt Fadeel and his team performed experiments on the 
toxicological effects on zebra fish within work package 3. 
They studied MXenes with and without an ecocorona, to 
see how the adsorption of natural organic matter would 
impact toxicity. The results showed no toxicity says Bengt 
Fadeel. 

“ Our results indicate low or no toxicity of MXenes to
wards zebra fish. Furthermore, we could show that MXenes 
prevented the toxicity of other known environmental pollut
ants. This points to a potential role of MXenes in the removal 
of toxic substances from the environment.” 

-

-

By bringing together expertise and perspectives, the re
searchers have been able to advance new knowledge on 
MXenes. 

-

“ We have taken the first steps towards developing 
methods and assessments that can be used to assess and 
test new classes of materials. Further work is now needed 
to guide regulators and to develop robust toxicological 
knowledge which can be integrated into standardised 
testing procedures,” says Bengt Fadeel. 
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Collaborating with industry 
Throughout the programme, dialogue and collaboration 
with core partners and industry have been at the forefront. 
Our aim has been to integrate core partners’ challenges 
and questions into the programme, and to support capacity 
building and increased knowledge on nanomaterials. 

The industry partners in phase 2 have been Tetra Pak, 
Nouryon, SYSAV and Höganäs AB, as well as several 
companies that have been loosely linked to the programme 
as associated partners. All companies were very active at 
the start, but Höganäs and Nouryon left the programme 
some time into phase 2 and SYSAV’s activity was low during 
the second half of the programme phase. 

“ Engaging industry is an important and often delicate 
task. All collaboration agreements are to some degree 
dependent on the individuals involved and long-term pro
grammes are often a challenge to manage, as industries 
can find it hard to commit to a project for more than one or 
two years,” 

-

says project coordinator Lennart Gisselsson. 

He continues: 

“ When we started out on phase 2 of this programme, 
we had an optimistic and positive view that we would work 
with our four industrial partners during the project and be
yond, especially as we had already worked together in 
other nanosafety projects.” 

-

However, four years is a long time, and due to new own
ership, changes in company focus, organisational restruc
turing and individual relocations, only Tetra Pak stayed 
fully engaged to the end. That is one of the reasons why we 
devised a more flexible associated partnership programme, 
a model that we highly recommend as an option for these 
long-term projects, especially if you consider two phases, 
as Mistra programmes often are.” 

-
-

Although some partners left or could not stay as active in 
the programme, the core partners still reflect positively on 
the programme. 

“ The major benefit for us are the new research results 
produced in the programme, especially those relating to 
possible methods to test safety aspects, which is important 
to us at Tetra Pak. So far, we are not using nanomaterials 
directly in our products, but when we do, we want to make 
sure that they are safe for both humans and nature,” say 
Lars Sickert, Product Life Cycle Management at Tetra Pak. 

“ We got interested in being part of the programme 
since everything that contains nanomaterials will become 
waste eventually. A big issue for me was the question 
of potential risks posed by nanomaterials,” says Mikael 
Quednau, who represented SYSAV in the programme. 

“ We learnt a lot about silica nanoparticles and nano
safety through our participation, especially in phase 1. 
That was very beneficial to us. Our motivation for joining 
stemmed from a wish to monitor the research frontier and 
to provide an industry perspective,” 

- 

says Michael Persson, 
who represented Nouyron as Innovation Manager, and is 
now based at Chalmers Industriteknik as a senior adviser. 

Alejandra Castro Nilsson, CEO of SOLVE Research and 
Consultancy, also highlights the benefits of being part of 
the programme. SOLVE is an associated partner. 

“ It has been natural for us to be part of the Mistra pro
gramme. As a company, we want to contribute towards the 
safe use of nanoparticles. Personally, I think the whole area 
is really interesting. How can you manage nanoparticles 
better? How can you obtain more knowledge and avoid 
safety issues and public concerns in the future?” 

-
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What are industry’s recommendations for fruitful 
collaborations between academia 
and industry? 

Lars Sickert notes that it is important to build trust, communication 
and transparency regarding nanomaterials. Today, many com
panies are still hesitant to use nanomaterials because of unknown 
risks and might therefore not engage in research efforts concern
ing nanosafety. Another effort is to initiate research on specific 
particles used by companies to attract interest from industry. 

-

-

“ If industry can see what happens with their specific parti
cles, they might be more interested in joining research collabo
ration within this area. At the same time, it is vital that companies 
also see the value of participating in these broad programmes 
to learn more, even if the research might be somewhat removed 
from their core interests.” 

-
-

Michael Persson would like to see more scientific dialogue 
between academia and industry at the forefront of future 
projects. He feels that this aspect has been missing in many of 
the research projects Nouryon has joined. 

“ Involve industry in discussions about results and challenges. 
Highlight what input is needed from us! I think many companies 
are open to join even more basic research projects if there is a 
clear idea from the beginning concerning how they can bring 
the knowledge back home.” 

Per-Olof Larsson, product manager for iron and special powders 
at Höganäs AB, highlights that the setup and management of 
how industry collaborations are structured could be reviewed. 

“ The demand on industry to allocate in-kind resources, 
engagement over several years and related administration is 
not a good fit for Höganäs, especially because as a company, 
we are becoming more and more global.” 

Instead, he would like to see more flexible partnerships in which 
companies could be loosely connected to the research and give 
continuous input, without the demand for long-term commitments, 
similar to the associated partner option put in place by the Mistra 
Environmental Nanosafety programme. 

Mikael Quednau, in turn, would like to see more focus on ways 
to popularise science so that companies without experience of 
collaboration with academia can be encouraged to join. 

“ There seems to be a huge knowledge gap in the waste 
industry in relation to nanomaterials. Can we bridge that some
how by highlighting the basic science for them in some way? 
Then whether they become more engaged or not is ultimately a 
case of time and resources.” 

-

Alejandra Castro Nilsson, SOLVE 

Lars Sickert, Tetra Pak 

Michael Persson, Nouryon 

Per-Olof Larsson, Höganäs AB 

Mikael Quednau, Sysav 
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Supporting the dialogue 
on nanosafety and safe 
handling of nanomaterials 
Researchers within the Mistra Environmental Nanosafety 
programme have taken an active role in engaging with 
government agencies to advance knowledge, practice 
and dialogue regarding nanosafety and nanomaterials. 

SweNanoSafe, a national platform for nanosafety, was 
commissioned by the Swedish Ministry of the Environment 
and launched in the spring of 2016. The aim of the platform 
is to communicate and disseminate knowledge about safe 
handling and use of nanomaterials to academia, govern
ment agencies, industry and other organisations. Several 
researchers from within the Mistra programme contributed 
towards the platform’s work, through presentations at work
shops and seminars, and as members of the platform’s sci
entific panel. Bengt Fadeel, Professor at Karolinska Institutet, 
and a member of work package 3 in the Mistra programme, 
served as chair of the SweNanoSafe scientific panel during 
the first five years of the platform. He is currently chair of the 
platform’s steering group. The steering group also includes 
representatives from the Swedish Chemicals Agency. 

-

-
-

Through SweNanoSafe, knowledge on nanomaterials has 
been communicated to Swedish government agencies, 
including the Swedish Chemicals Agency, the Swedish 

Environmental Protection Agency and the Swedish Work 
Environment Authority. 

Researchers within the programme have also had a close 
dialogue with the Swedish Environmental Protection 
Agency, which serves as a national knowledge node for 
microplastics in the environment, both within the framework 
of SweNanoSafe and through participation in research 
projects supported by the Swedish Environmental Protec
tion Agency. For instance, researchers from the programme 
provided scientific input on a draft proposal to restrict 
microplastics in the environment. Representatives from 
the agency have also regularly been invited as speakers 
to programme meetings and conferences organised by the 
programme to further the dialogue. 

-

“ We are proud that we have been in the position to 
support government agencies such as the Swedish Envi
ronmental Protection Agency and the Swedish Chemicals 
Agency in terms of understanding current nanosafety re
search and identifying remaining knowledge gaps and 
challenges. Through close dialogue with different stake
holders, our research can have a real practical impact,” 
says Bengt Fadeel. 

-

-

-
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Mentoring agents for 
change in nanomaterials, 
safety and plastics 
“ A key ambition for our programme has been to equip 

the next generation of scientists with the personal and pro
fessional skills they need to develop innovative science, 
collaborate with industry and take bold and brave steps to 
expand the limits of knowledge,” says Lennart Gisselsson, 
programme coordinator. 

-

To fulfil this ambition, he initiated a mentorship programme 
to provide opportunities for PhD students, postdocs and 
early-career researchers with an interest in nanosafety to be 
mentored by representatives from partner organisations or 
senior researchers. The programme ran from October 2021 
to September 2022, with six modules on topics such as 
Sustainable Self-Leadership, Career Tips, Trust and Collab
orations as well as Master Suppression Techniques. It was 
led by certified psychologist Katarina Billing from INDEA. 

-

The purpose of the programme was to support postdocs, 
and young scientists students in their self-awareness and 
personal development, strengthen their relational and 
communication skills, improve their career planning and 
knowledge about career prospects within and outside of 
academia, and enlarge their networks. 

Five PhD students, three postdocs and one Master’s student 
entered the programme (one PhD student came from Mistra 
STEPS) and eight finished it. 

“ Having a mentor, although maybe not in the same 
field, is valuable for sharing experiences. Since we are from 
different cultures and generations, our exchange opens the 
way for new thoughts and perspectives. It is a continuous 
cycle of trying, learning and growing,” says Egle Kelpsiene, 
PhD student in biochemistry at Lund University. 

“ Every step of the process was interesting. I got some 
inspiring ideas and did some rethinking as a result of com
pleting the programme,” says Aliaksandr Khort, researcher 
in Chemistry at KTH Royal Institute of Technology. 

-

Egle Kelpsiene, 
Lund University 

Aliaksandr Khort, 
KTH Royal Institute of Technology 
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Mistra Environmental 
Nanosafety final 
conference, 14–15 June and 
EuroNanoForum, 11–13 June 
As one of the programme’s aims has been to initiate dialogue 
and communicate with key stakeholders and society, both na
tional and international, our final conference was organised 
back-to-back with EuroNanoForum in Lund, 11–13 June. It 
is a conference held every other year in the country currently 
holding the presidency of the Council of the European Union. It 
provides a forum for representatives from academia, industry 
and policy-makers to engage in comprehensive discussions. 
As the Mistra Environmental Nanosafety programme office 
was located in Lund, we were actively engaged in both the 
planning and execution of this conference. For example, 
Steffen Foss Hansen, one of our researchers, participated in a 
panel debate entitled: How to enable the inclusion of citizens 
and societal actors in the shaping of Advanced Materials. 

-

During the two days that followed, 14–15 June, the final 
programme conference was held, also in Lund. The first day 
was open for a larger group of stakeholders and opened 
with a lecture by PhD student Nicolas Surber, who gave an 
introductory talk about his reflections on the programme and 
nanotechnology – in keeping with our focus on highlighting 
the next generation of scientists within our programme. It 
was followed by a keynote by Prof. Dr. Joachim Rädler 
from Ludwig-Maximilians-Universität München, who spoke 
about nucleic acid nanoparticles: challenges, chances and 
risks. Another presentation was given by Johanna Farelius 
from the Swedish Environmental Protection Agency on the 
challenges of nanoparticles in the environment. 

There was also a surprise event: Lennart Gisselsson, 
programme coordinator, had arranged for actor Torbjörn 
Lindberg to come and perform the play, Den rätta vägen. 
In the programme, Törbjörn Lindberg was presented as 
a specialist on how to make choices. The play aims to 
encourage critical thinking and informed use of knowledge 
among students. It was created by programme director 
Tommy Cedervall and his colleagues together with the 
theatre, Sagohuset. At the start of the play, the audience 
is not informed that it is a play, but is led to believe that the 
actor is a real person. 

“ We wanted to insert something different into the 
conference programme. People are visibly uncomfortable 
before they realise that the man they are watching on stage 
is an actor. Since the play is about showing the pitfalls of 
dogmatically listening to scientific facts, without thinking for 
yourself, it is a good comment on the safety debate,” says 
Lennart Gisselsson. 

“ It also lends a bit of fun to the event and highlights 
other ways you can communicate science, especially to 
young people.” 

The day ended with a lively panel debate on the topic: “The 
final frontier of nanoparticles – where are we now & where 
do we go from here…” with representatives from programme 
researchers, industry partners, stakeholders and speakers. 

The second day was dedicated to presenting key results 
from the programme work packages. Presentations and 
poster sessions alternated throughout the day. The order 
of the presentation of the poster sessions was decided by 
lottery. 

“ We decided to end the conference by calling up all 
participants individually to receive a diploma from Tommy 
Cedervall, the programme director. It was a nice and more 
familiar way to end the long journey that the Mistra pro
gramme has been!” 

-
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Highlights in outreach, 
science engagement 
and policy dialogue 
Between 2019 and 2023, the programme organised and participated in a number of events, 
seminars and talks to communicate our research to wider society, as well as to a broader 
group of academics. Our aim was to make a lasting impact beyond academia and ensure 
that our results reach relevant stakeholders such as industry, regulatory bodies and young 
people – the future generation of scientists. 

Theatre for young people: Den rätta vägen, 
autumn 2019–2022 
Programme director Tommy Cedervall and his colleagues 
collaborated with the theatre, Sagohuset, to create the 
one-actor play: Den rätta vägen. The theatre project was 
funded by Formas, but has been used in the Mistra pro
gramme, too. The play aims to encourage critical thinking 
and informed use of knowledge among students. The play 
premiered in a high school in Klippan in 2019. In spring 
2020, Mistra Environmental NanoSafety researchers and 
the actor travelled around Sweden, visiting 25 schools to 
showcase the play to 1,000 spectators and to present in
teractive workshops to communicate the latest nanoscience. 
The play has also been performed at the Mistra programme 
director meeting in 2020 and at the final Mistra Environmen
tal Nanosafety programme conference in 2023. 

-

-

-

Nanotechnology and nanoplastics: the 
role of nanoparticles in a sustainable future, 
October 2020 
Mistra Environmental Nanosafety researchers Tommy 
Cedervall and Christina Isaxon, and industry represent
ative Michael Persson, presented the latest research on 
nanosafety, and the use of nanoparticles in industry at an 
event at Lund City Library, during Lund University’s Future 
Week. The aim was to increase knowledge and awareness 
of how the safe use of nanomaterials can contribute towards 
sustainable societies. 

-

Nanomaterial in waste: a new challenge, 
November 2020 
Mistra Environmental Nanosafety researcher Jenny Rissler 
organised a workshop on nanomaterials and waste, aimed 
at waste management personnel and researchers. During 

the workshop, the latest research and knowledge within the 
area was presented as well as an outlook focusing on future 
legislation connected to nanomaterials in waste. The work
shop was arranged by Avfall Sverige and SweNanoSafe 
in collaboration with the Mistra Environmental Nanosafety 
programme and the research project on carbon nanotubes, 
funded by Vinnova. 

-

Nanomaterial regulation: a driver or barrier 
for nanotechnology innovation, April 2021 
Mistra Environmental Nanosafety researchers Steffen Foss 
Hansen and Maria Bille Nielsen organised an online panel 
debate between researchers, companies and representa
tives from the European Commission on the potential and 
limitations of current nanomaterial regulation. The research
ers presented an overview of the available methods for 
fulfilling the new nano-specific information requirements 
and discussed questions relating to challenges for compa
nies to use nanomaterials and the need for safety standards. 
Andrej Kobe from the European Commission was keynote 
speaker and presented his view on European nanomaterial 
regulation and challenges. 

-

-

-

Nanomaterials and nanosafety: 
an information day aimed at high school 
students, May 2021 
During Lund University’s Sustainability Week in May, Mistra 
Environmental Nanosafety researchers Tommy Cedervall 
and his colleagues informed 80 high school students about 
hownanosafety at the Botanical Garden in Lund. At four 
different information stations within the garden, and through 
interactive experiments, the young people learnt how nano
particles are made. 

- 
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Meeting government authorities, autumn 2022 
-During autumn 2022, the programme administration con

tacted several Swedish state authorities with a view to meet 
relevant personnel to present key research results. They 
included the Swedish Environmental Protection Agency, 
the Swedish Agency for Marine and Water Management, 
the Swedish Work Environment Authority and the Swedish 
Chemicals Agency. We initiated dialogue with the Swedish 
Agency for Marine and Water Management, and received 
an invitation from the Swedish Chemicals Agency to make 
a presentation for its director general. On 12 December, 
Mistra Environmental Nanosafety researcher Steffen Foss 
Hansen presented research related to the EU chemical 
legislation (REACH), which came into effect in 2020. He 
also highlighted how the different work packages within 
the Mistra Environmental Nanosafety programme are 
currently testing nanoparticles and their effects in relation 
to wetlands, aquatic species, waste handling and human 
health. 

Presentation for the European Chemical 
Agency Nanomaterial Working Group, 
October 2022 

-In October, Mistra Environmental Nanosafety research
ers Steffen Foss Hansen, Maria Bille Nielsen and Rickard 
Arvidsson, together with Lars Skjolding and Anders Baun, 
presented key research results for the European Chemical 
Agency Nanomaterial Working Group in Helsinki, Finland. 
They gave a presentation on the topic: Environmental expo
sure estimation for nanomaterials, on nano-specific methods 
currently available, and/or on PNEC derivation. 

-

Young Investigators Forum: focus on the 
toxicological effects of microplastic and 
nanoplastic particles, November 2022 
Mistra Environmental Nanosafety researchers Bengt Fadeel 
and Joachim Sturve organised an online research webi
nar highlighting research by early-career researchers on 
the effects of nanoplastics and microplastics on aquatic 
environments and organisms. It was aimed at researchers 
in industry. Speakers included Franca Stábile, doctoral stu
dent, Lund University, Prasad Rama, researcher, University 
of Gothenburg, and Jasreen Kaur, postdoctoral researcher, 
Karolinska Institutet. 

-

-

Creating Trust in Nanotechnology, a Tetra 
Pak and NanoSafe4All event, February 2023 
The Mistra Environmental Nanosafety programme was in
volved in organising a webinar on trust, communication and 
collaboration for safe innovation in nanotechnology. The 
event was a response to many companies having expressed 
hesitation about using nanomaterials in innovation. It fea
tured presentations from researchers, partners and other 
organisations on nanosafety research, communication and 

-

-

available testing methods for nanoparticles. The webinar 
was organised in collaboration with NanoSafe4All, a Lund 
University collaboration initiative, and Tetra Pak. 

EuroNanoForum, June 2023 
Steffen Foss Hansen, representing the Mistra Environmental 
Nanosafety programme, participated in a panel debate 
during EuroNanoForum, 11–13 June in Lund, a conference 
organised every second year by the country holding the EU 
presidency. It brought industry, academia, policy-makers 
and other stakeholders together to discuss developments 
in nanotechnologies. The panel debate was entitled: How 
to enable the inclusion of citizens and societal actors in 
the shaping of Advanced Materials. 

Mistra Environmetal Nanosafety 
at Almedalen, June 2023 
Mistra Environmental Nanosafety researcher Christina 
Isaxon spoke about nanosafety and nanoparticle research 
in relation to food systems at an event at Almedalen on 
28 June, with the title: Mat, konsumtion och material: så 
uppnår vi hållbara och hälsosamma livsmedelssystem. 
The event, focusing on food, materials, consumption and 
sustainability, was organised by Mistra. Christina Isaxon 
highlighted the programme’s research on nanoparticles and 
their effects and spoke of the need for safety assessments of 
new materials. The event was part of Mistra’s programme at 
Almedalen. Mistra Environmental Nanosafety was partici
pating together with researchers from Mistra STEPS, Mistra 
Food Futures and Mistra Sustainable Consumption. 

-

40 MISTRA ENVIRONMENTAL NANOSAFETY | FINAL REPORT 





Publications 

2023 
A. Khort, T. Chang, A. Saeed, E. Blomberg, M. Billie Nielsen, 
S. Foss Hansen, I. Odnevall, Effects of interactions between 
natural organic matter and aquatic organism degradation 
products on the transformation and dissolution of cobalt 
and nickel-based nanoparticles in synthetic freshwater, 
Journal of Hazardous Materials, 445, 5130586, (2023). 
https://www.sciencedirect.com/science/article/pii/
S0304389422023809?via%3Dihub 

Gupta, G., Kaur, J., Bhattacharya, K., Chambers, B., 
Gazzi, A., Furesi, F., Raune, M., Fuoco, C., Orecchioni, M., 
Delogu, L.G., Haag, L., , Stehr, J-E., Thomen, A., Bordes, R., 
Malmberg, P., Seisenbaeva, G.A., Kessler, V.G., Persson, 
M., Fadeel, B. Exploiting Mass Spectrometry to Unlock 
the Mechanism of Nanoparticle-Induced Inflammasome 
Activation. ACS Nano. 2023;17(17):17451-17467.   
https://pubs.acs.org/doi/full/10.1021/acsnano
.3c05600 

Surber, N., Arvidsson, R., de Fine Licht, K., Palmås, K. Implicit 
Values in the Recent Carbon Nanotube Debate. NanoEthics. 
17(10) 
https://link.springer.com/article/10.1007/s11569-023-
00443-4 

Kelpsiene, E., Cedervall, T., Malmendal, A. Metabolomics- 
based analysis in Daphnia magna after exposure to low 
environmental concentrations of polystyrene nanoparticles 
Environ. Sci.: Nano, 10, 1858-1866, 2023 
https://pubs.rsc.org/en/content/articlehtml/2023/en/
d3en00142c 

Kelpsiene, E., Chang,T., Khort, A., Bernfur, A., Odnevall, I., 
Cedervall, T., Hua, J. The effect of natural biomolecules on 
yttrium oxide nanoparticles from a Daphnia magna survival 
rate perspective. Nanotoxicology, 7, 385-399, 2023 
https://pubmed.ncbi.nlm.nih.gov/37428876/ 

Mumberg, T., Hansen, S. F., Baun, A., Arvidsson, R. Assess
ment of graphene-based materials against the Substances 
of Very High Concern criteria CHALMERS UNIVERSITY OF 
TECHNOLOGY Gothenburg, Sweden 2023. 

-

https://research.chalmers.se/publication/534520 

Surber, N. Too Enabling to Fail – Ethics and Practices in 
the Legitimation of Nanotechnology Dissertation/ Thesis 
CHALMERS UNIVERSITY OF TECHNOLOGY Gothenburg, 
Sweden 2023 SwePubDetail 2023 
https://research.chalmers.se/en/publication/535206 

Kaur, J., Kelpsiene, E., Gupta, G., Dobryden, I., Cedervall, T., 
Fadeel, B. Label-free detection of polystyrene nanoparticles in 
Daphnia magna using Raman confocal mapping Nanoscale 
Adv., 5, 3453-3462, 2023 
https://pubs.rsc.org/en/content/articlelanding/2023/
na/d3na00323j 

Lovén, K., Isaxon, C., Ahlberg, E., Bermeo, M., Messing, 
M.E., Kåredal, M., Hedmer, M., Rissler, J. Size-resolved 
characterization of particles >10 nm emitted to air during met
al recycling, Environment International, 174, 107874 2023 

-

https://www.sciencedirect.com/science/article/pii/
S0160412023001472 

J. Rissler, K. Klementiev, J. Dahl, B.M. Steenari, M. Edo: 
Speciation of Cu and Zn in ashes from waste incineration 
of solid waste using XANES, Energy & Fuels 2020 34 (11), 
14505-14514 
https://doi.org/10.1021/acs.energyfuels.0c02226,
2020 

2022 
Khort, A., Chang, T., Saeed, A., Blomberg, E., Billie Nielsen, 
M., Foss Hansen, S., Odnevall, I. Effects of interactions 
between natural organic matter and aquatic organism 
degradation products on the transformation and dissolution of 
cobalt and nickel-based nanoparticles in synthetic freshwater, 
Journal of Hazardous Materials, 445, 5130586, 2022 
https//www.sciencedirect.com/science/article/pii/
S0304389422023809 

Gupta G., Fadeel B. ToxPoint: Copper is the new showstopper. 
Toxicol Sci. 2022 Aug 25;189(1):3-4. 
https://academic.oup.com/toxsci/arti-
cle/189/1/3/6675265 

Fadeel B. Nanomaterial characterization: understanding 
nano-bio interactions. Biochem Biophys Res Commun. 2022 
https://www.sciencedirect.com/science/article/pii/
S0006291X22012402 

Fadeel B. Understanding the immunological interactions of 
engineered nanomaterials: role of the bio-corona. Wiley 
Interdiscip Rev Nanomed Nanobiotechnol. 14(6):e1798, 
2022 
https://www.researchgate.net/publication/365671644_
Understanding_the_immunological_interactions_of_engi-
neered_nanomaterials_Role_of_the_bio-corona 

42 MISTRA ENVIRONMENTAL NANOSAFETY | FINAL REPORT 

https://www.researchgate.net/publication/365671644_Understanding_the_immunological_interactions_of_engineered_nanomaterials_Role_of_the_bio-corona
https://www.sciencedirect.com/science/article/pii/S0006291X22012402
https://academic.oup.com/toxsci/arti-cle/189/1/3/6675265
https://www.sciencedirect.com/science/article/pii/S0304389422023809
https://doi.org/10.1021/acs.energyfuels.0c02226,2020
https://www.sciencedirect.com/science/article/pii/S0160412023001472
https://pubs.rsc.org/en/content/articlelanding/2023/na/d3na00323j
https://research.chalmers.se/en/publication/535206
https://research.chalmers.se/publication/534520
https://pubmed.ncbi.nlm.nih.gov/37428876
https://pubs.rsc.org/en/content/articlehtml/2023/en/d3en00142c
https://link.springer.com/article/10.1007/s11569-023-00443-4
https://pubs.acs.org/doi/full/10.1021/acsnano.3c05600
https://www.sciencedirect.com/science/article/pii/S0304389422023809?via%3Dihub


Ekvall, M.T., Gimskog, I., Hua, J., Kelpsiene, E., Lundqvist, M., 
Cedervall, T. Size fractionation of high-density polyethylene 
breakdown nanoplastics reveals different toxic response in 
Daphnia magna. Sci Rep 12, 3109, 2022 
https://www.nature.com/articles/s41598-022-06991-1 

Arvidsson, R., Peters, G., Hansen, S.F., Baun, A. Prospective 
environmental risk screening of seven advanced materials 
based on production volumes and aquatic ecotoxicity. 
NanoImpact 25: 100393, 2022 
https://pubmed.ncbi.nlm.nih.gov/35559875/ 

Furberg, A., Arvidsson, R., Molander, S. 2022. A practice-
based framework for defining functional units in comparative 
life cycle assessments of materials. Journal of Industrial 
Ecology 26, 718-730, 2022 
https://onlinelibrary.wiley.com/doi/full/10.1111/
jiec.13218 

Hansen, S. F., R. Arvidsson, R., Nielsen, M.B., Hansen, 
O.F.H., Clausen, L.P.W., Baun, A., Boldrin, A. 2022. Nano
technology meets circular economy. Nature Nanotechnology 
1, 682-685, 2022 

-

https://www.nature.com/articles/s41565-022-01157-6 

Monikh, F.A., Hansen, S.F., Vijver, M.G., Kentin, E., Nielsen, 
M.B. Baun, A., Syberg, K., Lynch, I., Valsami-Jones, E., 
Peijnenburg, W.J.G.M. Can Current Regulations Account for 
Intentionally Produced Nanoplastics? Environmental Science 
& Technology 56, 3836–3839, 2022 
https://pubs.acs.org/doi/10.1021/acs.est.2c00965 

Palmås, K., Surber, N. Legitimation crisis in contemporary 
technoscientific capitalism’, Journal of Cultural Economy, 15, 
373-379. 2022 
https://www.tandfonline.com/doi/full/10.1080/175303
50.2022.20653312022 

Shanley, D., Cohen, J., Stack, S., Surber, S. Looking beyond 
the ‘horizon’ of RRI: moving from discomforts to commitments 
as early career researchers’, Journal of Responsible 
Innovation, 9, 124-132, 2022 
https://www.tandfonline.com/doi/full/10.1080/23299
460.2022.2049506 

Gupta, G., Cappellini, F., Farcal, L., Gornati, R., Bernardini, 
G., Fadeel, B. Copper oxide nanoparticles trigger mac
rophage cell death with misfolding of Cu/Zn superoxide 
dismutase 1 (SOD1). Part Fibre Toxicol. 19, 33, 2022 

-

https://pubmed.ncbi.nlm.nih.gov/35538581/ 

Khort, A., Brookman-Amissah, M., Hedberg, J., Chang, T., 
Mei, N., Lundberg, A., Sturve, J., Blomberg, E., Odnevall, 
I. Influence of natural organic matter on the transformation/ 
dissolution of metal and metal oxide nanoparticles and their 
ecotoxic potency on a piscine cell line at simulated freshwater 
conditions – a short-term laboratory study. Nanoimpact, 25, 
2022 
https://www.sciencedirect.com/science/article/pii/
S2452074822000088 

Kelpsiene, E., Brandts, I., Bernfur, K., Ekvall, M. T., Lundqvist, 
M., Teles, M. & Cedervall, T. Protein binding on acutely toxic 
and non-toxic polystyrene nanoparticles during filtration by 
Daphnia magna. Environmental Science: Nano 2022 
https://pubs.rsc.org/en/content/articlehtml/2022/en/
d2en00125j 

Hansen, S.F., Nielsen, M.B., Hansen, O.F.H., Clausen, L.P.W., 
Skjolding, L.M., Baun, A., Arvidsson, R. To be or not to be 
a nanomaterial. Journal of Nanoparticle Research 24, 235, 
2022 
https://link.springer.com/article/10.1007/s11051-022-
05613-1 

Kelpsiene, E., Brandts, I., Bernfur, K., Ekvall, M. T., Lundqvist, 
M., Teles, M. & Cedervall, T., Protein binding on acutely toxic 
and non-toxic polystyrene nanoparticles during filtration by 
Daphnia magna. I: Environmental Science: Nano. 2022 
https://pubs.rsc.org/en/content/articlehtml/2022/en/
d2en00125j 

2021 
Gupta, G., Vallabani, S., Bordes, R., Bhattacharya, K., 
Fadeel, B. Development of Microfluidic, Serum-Free Bronchial 
Epithelial Cells-on-a-Chip to Facilitate a More Realistic In 
vitro Testing of Nanoplastics. Front. Toxicol. 6, 735331, 2021 
https://pubmed.ncbi.nlm.nih.gov/35295110/ 

Badetti, E., Brunelli, A., Basei, G., Gallego-Urrea, J.A., 
Stoll, S., Walch, H., Praetorius, A., von der Kammer, F., 
Marcomini, A. 2021. Novel multimethod approach for the 
determination of the colloidal stability of nanomaterials in 
complex environmental mixtures using a global stability index: 
TiO2 as case study. Science of The Total Environment 801, 
149607, 2021 
https://www.sciencedirect.com/science/article/abs/pii/
S0048969721046829 

43 MISTRA ENVIRONMENTAL NANOSAFETY | FINAL REPORT 

https://www.sciencedirect.com/science/article/abs/pii/S0048969721046829
https://pubmed.ncbi.nlm.nih.gov/35295110
https://pubs.rsc.org/en/content/articlehtml/2022/en/d2en00125j
https://link.springer.com/article/10.1007/s11051-022-05613-1
https://pubs.rsc.org/en/content/articlehtml/2022/en/d2en00125j
https://www.sciencedirect.com/science/article/pii/S2452074822000088
https://pubmed.ncbi.nlm.nih.gov/35538581
https://www.tandfonline.com/doi/full/10.1080/23299460.2022.2049506
https://www.tandfonline.com/doi/full/10.1080/17530350.2022.20653312022
https://pubs.acs.org/doi/10.1021/acs.est.2c00965
https://www.nature.com/articles/s41565-022-01157-6
https://onlinelibrary.wiley.com/doi/full/10.1111/jiec.13218
https://pubmed.ncbi.nlm.nih.gov/35559875
https://www.nature.com/articles/s41598-022-06991-1


Khort, A., Hedberg, J., Mei, N., Romanovski,V., Blomberg, E., 
Odnevall, I. 2021. Corrosion and Transformation of Solution 
Combustion Synthesized Co, Ni and CoNi Nanoparticles 
in Synthetic Freshwater with and without Natural Organic 
Matter. Scientific Reports 11, 7860, 2021 
https://www.nature.com/articles/s41598-021-87250-7 

Janhäll, S., Petersson, M., Davidsson, K., Öman, T., 
Sommertune, J, Kåredal, M., Messing, M.E., Rissler, J. 
Release of carbon nanotubes during combustion of polymer 
nanocomposites in a pilot-scale facility for waste incineration. 
NanoImpact 24, 100357, 2021 
https://www.sciencedirect.com/science/article/pii/
S2452074821000665 

Mei, N., Hedberg, J., Ekvall, M.T., Kelpsiene, E., Hansson, 
L-A., Cedervall, T., Blomberg, E., Odnevall, I. Transfer of 
Cobalt Nanoparticles in a Simplified Food Web: From Algae 
to Zooplankton to Fish Appl. Nano 2,184-205, 2021 
https://www.mdpi.com/2673-3501/2/3/14 

Nielsen, M.B. Baun, A., Mackevica, A., Thit, A., Odnevall 
Wallinder, I., Gallego, J.A., Clausen, L.P.W., Rissler, J., 
Skjolding, L., Castro Nilsson, A., Cedervall, T., Hansen, S.F. 
Nanomaterials in the European chemicals legislation – meth
odological challenges for registration and environmental 
safety assessment. Environmental Science Nano. 2021 

-

https://pubs.rsc.org/en/content/articlelanding/2021/
EN/D0EN01123A 

Ekvall, M.T., Hedberg, J., Odnevall Wallinder, I., Malmendal, 
A., Hansson, L-A., Cedervall, T. Adsorption of bio-organic 
eco-corona molecules reduces the toxic response to metallic 
nanoparticles in Daphnia magna. Scientific Reports. 
https://pubmed.ncbi.nlm.nih.gov/34031463/ 

Fadeel, B., Sayre, P. Toward a revitalized vision of ethics and 
safety for the revolutionary nanotechnologies – Handbook 
of Nanoethics, 2021 
https://www.degruyter.com/document/
doi/10.1515/9783110669282-002/html 

Bendtsen, E.B., Clausen, L.P.W., Hansen, S.F. A review of 
the state-of-the-art for stakeholder analysis with regard 
to environmental management and regulation. Journal of 
Environmental Management 279, 111773, 2021 
https://www.sciencedirect.com/science/article/abs/pii/
S0301479720316984 

2020 
Karlsson, H.L., Toprak, M.S., Fadeel, B. Toxicity of Metal 
and Metal Oxide Nanoparticles. In: Handbook on the 
Toxicology of Metals. Fifth Edition. Editors: G. Nordberg, 
M. Costa. Elsevier Volume I: General Considerations 2022, 
Pages 87-126 
https://www.sciencedirect.com/science/article/abs/pii/
B9780128232927000024 

Fadeel, B., Sayre, P. 2020. Toward a revitalized vision of 
ethics and safety for the revolutionary nanotechnologies. 
Book: Ethics in Nanotechnology. Editors: Gunjan Jeswani & 
Marcel Van de Voorde. Publisher: De Gruyter. 
https://www.degruyter.com/document/
doi/10.1515/9783110669282-002/html 

Furberg, A., Fransson, K., Zackrisson, M. Larsson, M., 
Arvidsson, R. Environmental and resource aspects of 
substituting cemented carbide with polycrystalline diamond: 
The case of machining tools. Journal of Cleaner Production 
277: 123577 2020 
https://www.sciencedirect.com/science/article/pii/
S0959652620336222 

Hansen, S.F., Hansen, O.F.H., Nielsen, M.B. Advances 
and challenges towards consumerization of nanomaterials. 
Nature Nanotechnology 15, 964–965, 2020 
https://www.nature.com/articles/s41565-020-00819-7 

Kelpsiene, E., Torstensson, O., Ekvall, M.T., Hansson, L-A., 
Cedervall, T. Long-term exposure to nanoplastics reduces life
time in Daphnia magna. Scientific Reports 10, 5979. 2020 

-

https://www.nature.com/articles/s41598-020-63028-1 

Frankel, R., Ekvall, M.T., Kelpsiene, E., Hansson, L-A., 
Cedervall, T., Controlled protein mediated aggregation of 
polystyrene nanoplastics does not reduce toxicity towards 
Daphnia magna. Environmental Science: Nano 7, 1518, 2020. 
https://pubs.rsc.org/en/content/articlelanding/2020/
en/c9en01236b 

Arvidsson, R., Hansen, S.F. Environmental and health risks of 
nanorobots: an early review. Environmental Science: Nano. 
2020 
https://pubs.rsc.org/en/content/articlelanding/2020/
en/d0en00570c 

Praetorius, A., Badetti, E., Brunelli, A., Clavier, A., Gallego-
Urrea, J.A., Gondikas, A., Hassellöv, M., Hofmann, T., 
Mackevica, A., Marcomini, A., Peijnenburg, W., Quik, 
J.T.K., Seijo, M., Stoll, S., Tepe, N., Walcha H., von der 
Kammera, F. Strategies for determining heteroaggregation 
attachment efficiencies of engineered nanoparticles in 
aquatic environments. Environmental Science Nano, 2020 
https://pubs.rsc.org/en/content/articlelanding/2020/
en/c9en01016e 

44 MISTRA ENVIRONMENTAL NANOSAFETY | FINAL REPORT 

https://pubs.rsc.org/en/content/articlelanding/2020/en/c9en01016e
https://pubs.rsc.org/en/content/articlelanding/2020/en/d0en00570c
https://pubs.rsc.org/en/content/articlelanding/2020/en/c9en01236b
https://www.nature.com/articles/s41598-020-63028-1
https://www.nature.com/articles/s41565-020-00819-7
https://www.sciencedirect.com/science/article/pii/S0959652620336222
https://www.degruyter.com/document/doi/10.1515/9783110669282-002/html
https://www.sciencedirect.com/science/article/abs/pii/B9780128232927000024
https://www.sciencedirect.com/science/article/abs/pii/S0301479720316984
https://www.degruyter.com/document/doi/10.1515/9783110669282-002/html
https://pubmed.ncbi.nlm.nih.gov/34031463
https://pubs.rsc.org/en/content/articlelanding/2021/EN/D0EN01123A
https://www.mdpi.com/2673-3501/2/3/14
https://www.sciencedirect.com/science/article/pii/S2452074821000665
https://www.nature.com/articles/s41598-021-87250-7


Gupta, G., Hedberg, J., Serra, G.D, Odnevall Wallinder, I., 
Fadeel, B. Cobalt nanoparticles trigger ferroptosis-like cell 
death (oxytosis) in neuronal cells: Potential implications for 
neurodegenerative disease. FASEB J. 
https://faseb.onlinelibrary.wiley.com/doi/10.1096/
fj.201902191RR 

 

Khort, A., Romanovski,V., Leybo, D., Moskovskikh, D. CO 
oxidation and organic dyes degradation over graphene 
– Cu and graphene–CuNi catalysts obtained by solution 
combustion synthesis, Scientific Reports 10, 16104 2020 
https://pubmed.ncbi.nlm.nih.gov/32999310/ 

Fadeel, B. Nanomaterial characterization: Understanding 
nano-bio interactions. Biochemical and Biophysical Research 
Communications 633, 10, 45-51, 2020 
https://www.sciencedirect.com/science/article/pii/
S0006291X22012402 

2019 
Furberg, A. Environmental, resource and health assessments 
of hard materials and material substitution: The cases of 
cemented carbide and polycrystalline diamond. PhD thesis, 
Chalmers University of Technology, Gothenburg, Sweden. 
2019 
https://research.chalmers.se/en/publication/514514 

Hedberg, J., Blomberg, E., Odnevall Wallinder, I. In the 
search for nano-specific effects of dissolution of metallic 
nanoparticles at freshwater-like conditions – a critical review, 
Environmental Science & Technology, 53, 8, 4030-4044. 
2019 
https://pubs.acs.org/doi/full/10.1021/acs.est.8b05012 

K., Kolman, Abbas, Z. Molecular dynamics exploration for 
the adsorption of benzoic acid derivatives on charged sili
ca surface. Colloids and Surfaces A: Physicochemical and 
Engineering Aspects 578, 123635. 2019 

-

https://www.sciencedirect.com/science/article/abs/pii/
S0927775719301748 

Mei, N., Hedberg, J., Odnevall Wallinder, I., Blomberg, 
E. Influence of Biocorona Formation on the Transformation 
and Dissolution of Cobalt Nanoparticles under Physiological 
Conditions. ACS Omega. 24, 21778–21791. 2019 
https://pubs.acs.org/doi/10.1021/acsomega.9b02641 

Furberg A, Arvidsson R, Molander S. Dissipation of tungsten 
and environmental release of nanoparticles from tire studs: 
A Swedish case study. Journal of Cleaner Production 207, 
920-928, 2019 
https://www.sciencedirect.com/science/article/pii/
S0959652618330105 

Arvidsson, R., Baun, A., Furberg, A., Hansen, S.F., Molander, 
S. Proxy Measures for Simplified Environmental Assessment of 
Manufactured Nanomaterials. Environmental Science Tech
nology. Environ. Sci. Technol. 2018, 52, 23, 13670–13680 

-

https://pubs.acs.org/doi/10.1021/acs.est.8b05405 

Grieger, K., Jones, J.L., Hansen, S.F., Hendren, C.O., Jensen, 
K.A., Kuzma, J., Baun, A. Best practices from nano-risk 
analysis relevant for other emerging technologies Nature 
Nanotechnology volume 14, pages 998–1001 2019 
https://www.nature.com/articles/s41565-019-0572-1 

45 MISTRA ENVIRONMENTAL NANOSAFETY | FINAL REPORT 

https://www.nature.com/articles/s41565-019-0572-1
https://pubs.acs.org/doi/10.1021/acs.est.8b05405
https://www.sciencedirect.com/science/article/pii/S0959652618330105
https://pubs.acs.org/doi/10.1021/acsomega.9b02641
https://www.sciencedirect.com/science/article/abs/pii/S0927775719301748
https://pubs.acs.org/doi/full/10.1021/acs.est.8b05012
https://research.chalmers.se/en/publication/514514
https://www.sciencedirect.com/science/article/pii/S0006291X22012402
https://pubmed.ncbi.nlm.nih.gov/32999310
https://faseb.onlinelibrary.wiley.com/doi/10.1096/fj.201902191RR


46 MISTRA ENVIRONMENTAL NANOSAFETY | FINAL REPORT 



47 MISTRA ENVIRONMENTAL NANOSAFETY | FINAL REPORT 



Pr
in

te
d 

by
 M

ed
ia

-T
ry

ck
, L

un
d 

20
23

 
N

O
RD

IC
 S

W
A

N
 E

C
O

LA
BE

L 
30

41
 0

90
3 

The Swedish Foundation for 
Strategic Environmental Research 

www.mistraenvironmentalnanosafety.org 
Mistra Environmental Nanosafety Chemistry Centre Department of Biochemistry Lund University | | | Lund 

http://www.mistraenvironmentalnanosafety.org

	FINAL REPORT 2023
	Content 
	Message from the Chair of the Board 
	How has it been? 
	Some reflections on phase two of the programme 

	Message from management and highlights 
	About the Programme 
	Organisation and structure 
	Environmental nanosafety citations
	IMPACT: MISTRA ENVIRONMENTAL NANOSAFETY PHASE II IN NUMBERS 

	Work Packages 
	SCALING UP: ASSESSING STRUCTURAL CHANGE AND FATE OF NANOPARTICLES WHEN ENTERING NATURAL ECOSYSTEMS 
	CHEMICAL WEATHERING AND BIOCORONA FORMATION ON NANOPARTICLES 
	TRANSFORMED NANOPARTICLES’ EFFECTS ON AQUATIC FOOD CHAINS AND CELL MODELS 
	PROACTIVE RISK ASSESSMENT, REGULATION AND CREATION OF STAKEHOLDER LEARNING ALLIANCES 
	SAFE HANDLING OF NANOMATERIALS AFTER PRODUCT END-OF LIFE 
	MANAGEMENT, COMMUNICATION, ECONOMY AND STAKEHOLDER RELATIONS 
	DEFINITIONS 

	Research that advances knowledge 
	WP1: From experiments in natural systems to novel modelling on particle shape 
	What are Zareen Abbas’ and Lars-Anders Hansson’s reflections on their outputs, and what research and initiatives would they like to see developed in the future? 

	WP2: Chemical weathering and ecocorona formation 
	How do Inger Odnevall and Christoph Langhammer wish the research to be used? And what should the next steps be within this field? 

	WP3: From aquatic organisms to human cells – improved toxicology methods and testing 
	What research efforts and collaborative initiatives would Tommy Cedervall, Joachim Sturve and Bengt Fadeel like to see within the field? 

	WP4: Proactive risk assessment to avoid paralysis by analysis 
	What have Steffen Foss Hansen, Rickard Arvidsson and Karl Palmås got out of taking part in the programme and what would they like to see in the near future in relation to proactive risk assessment and safe innovation? 

	WP5: Connecting waste with nanosafety 
	What are Jenny Rissler’s and Christina Isaxon’s takeaways from their research and work in the Mistra programme? 

	WP6: Communication for efficient management 
	What are Lennart Gisselsson’s and Noomi Egan’s reflections and their recommendations to future programmes? 


	CROSS-WORK PACKAGE RESEARCH
	Toxicity of particles emitted during recycling of WEEE 
	Assessment of 2D materials 
	Collaborating with industry 
	What are industry’s recommendations for fruitful collaborations between academia and industry? 

	Supporting the dialogue on nanosafety and safe handling of nanomaterials 
	Mentoring agents for change in nanomaterials, safety and plastics 
	Mistra Environmental Nanosafety final conference, 14–15 June and EuroNanoForum, 11–13 June 
	Highlights in outreach, science engagement and policy dialogue 
	Theatre for young people: Den rätta vägen, autumn 2019–2022 
	Nanotechnology and nanoplastics: the role of nanoparticles in a sustainable future, October 2020 
	Nanomaterial in waste: a new challenge, November 2020 
	Nanomaterial regulation: a driver or barrier for nanotechnology innovation, April 2021 
	Nanomaterials and nanosafety: an information day aimed at high school students, May 2021 
	Meeting government authorities, autumn 2022 
	Presentation for the European Chemical Agency Nanomaterial Working Group, October 2022 
	Young Investigators Forum: focus on the toxicological effects of microplastic and nanoplastic particles, November 2022 
	Creating Trust in Nanotechnology, a Tetra Pak and NanoSafe4All event, February 2023 
	EuroNanoForum, June 2023 
	Mistra Environmetal Nanosafety at Almedalen, June 2023 


	Publications 
	2023
	2022
	2021
	2020
	2019





