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Welcome to the latest edition 
of the NANOSOLUTIONS 
newsletter. In this newsletter 
we have an overview of the 
NANOSOLUTIONS-NanoMILe 

Workshop that was held in Stockholm, and an 
interview with Richard Handy discussing some of 

the outcomes of that meeting. We also have an 
interview with Fleming Cassee of the NanoSafety 
Cluster, an update from Peter Ritchie on Work 
Package 11, and an overview of recent partner 
activity and upcoming events. Don’t forget to 
follow us on twitter @Nano_solutions and get in 
touch via our website for debate and comments.

this project has received funding from the european Union’s seventh Framework Programme for research, technological 
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NANOSOLUTIONS- 
NanoMILE workshop

The NANOSOLUTIONS-NanoMILE workshop 
was held in Stockholm, Sweden, on the 13-
14th September 2016, with the objective of 
discussing the data and methods exchange 
between NANOSOLUTIONS-NanoMILE. The 
aim was also to discuss the current status 
of high throughput and “omics” approaches 
as alternative methods in nanosafety 
assessment, with the goal of exchanging 
ideas, opinions and experiences.

eva-Valsami-Jones and Kai Savolainen 
welcomed all the participants to the meeting, 
outlining the aim of planning method and data exchanges (for cross-validation) and harmonisation 
of joint outputs. After Harri Alenius presented an overview of NANOSOLUTIONS, Iseult Lynch introduced the 
NanoMILe project, noting the similarities between the two projects. 

The 3 Ms
Two potential papers were discussed broadly throughout the two days in groups. The first was dubbed “The 3 
Ms” – a paper focusing on materials, models and methodologies. This will discuss the selection and rationale 
behind each project’s material selection process and develop tables/matrices for comparison. It could involve other 
projects (NanoValid, Marina, SUN, GUIDenano) and identify the constants that exist between each of the projects, 
e.g. key characterisations, themes etc.

Bengt Fadeel and Iseult Lynch reported back on the discussions of those involved in this paper, which had focused 
on the perspective of high content and high throughput. The paper will act an as inventory of all NSC projects, 
a record of all screening results. The purpose of the inventory will be to show lessons learned (biomarkers, 
endpoints, assays) to be used for regulatory purposes, to highlight future issues and challenges, and to show 
that high throughput and high content analysis (HCA) have their place in the battery of tests.  It will also discuss 
dispersion protocols, answering questions such as: How can this be done? What needs to be modified? What are 
the issues with particle dispersion? How do the particles behave and can this help pre-group particles?

Omics
The second paper will be a white paper discussing the current state-of-the-art and suggesting a roadmap for 
the future. It will focus on the key differences between nanomaterials and standard materials in terms of the 
characteristics, limitations and data needs. This paper could attempt to demonstrate and argue omics‘ worth for 
nanomaterials, point out the positives of the technology, and tackle objections and preconceptions. 

Bengt Fadeel noted that Working Group 8 of the Nanosafety Cluster (NSC) had discussed making a collection/
inventory of all omics data for all NSC projects. They agreed that there is a need to prove the usefulness of omics. 
The significance of learning how to use and control these issues is great. The papers should discuss the utility of 
omics and high content analysis (HCA) (e.g. price and speed) and could counter the industry-held view that omics 
is too expensive and too complicated. The use of language which can be understood by stakeholders is important 
and will give project outputs greater impact.
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Dario Greco of NANOSOLUTIONS and Shan He of NanoMILe reported on the discussions from the first day. The 
group discussed whether omics was a viable tool from a regulatory point of view and the need for it to be accepted 
as so by regulators, rather than just being seen as a hypothesis-generating tool. Omics helps to discover why tests 
are justified and helps to identify things regulators want to see, and in addition it provides a lot of information on 
other materials. It should be positioned as providing evolutionary techniques for the regulatory side. 

It was agreed that this paper, due to its intention to cover a large topic, would be split into two: one paper to focus 
on data interpretation and the positives of the technology, with another to focus on regulatory acceptance.

Project databases
On the second day databases and data sharing were discussed. The database partners from each project gave a 
short presentation outlining the work being done.

Peter Richie from NANOSOLUTIONS gave a brief overview of the data management WP in NANOSOLUTIONS, 
looking at the DoW text, tasks, deliverables and objectives. He gave a summary of the key sources (from WPs and 
other relationships), and looked at the planning and formatting aims. Plans to do some work and to test data with the 
eNanoMapper (eNM) project were noted. Within NANOSOLUTIONS there is a dedicated server and the repository 
and database infrastructure is up and running. Data has been received from each work package and work is being 
done to ensure different datasets are attributed to specific and correct scientists for reasons of access requests.

The JRC templates, which attempted to align with ISO Tab Nano, were briefly discussed. NANOSOLUTIONS, 
in essence, gets the same data, though the terminology will not be as rigid or as standardised. eNM is open to 
working with alternative templates and using the NANOSOLUTIONS template. The same templates are also to be 
used in NanoReg2 and caLIBRAte. It was discussed how few people use ISO Tab Nano. eNM is trying to see how 
excel files received can be inputted and converted in such a way that it can go into ISO Tab Nano. ISO Tab Nano is 
still valuable, despite its limitations; it is still a good starting point, especially when dealing with omics data. Iseult 
pointed out that a stage 2 infrastructure proposal is currently being prepared and NanoMILe, NANOSOLUTIONS and 
eNM would be involved in informing this proposal of the needs and requirements.

Jan Kirrbach from NanoMILe gave a summary of the NanoMILe data and Knowledge Base, looking at examples of 
particles listed, which partners are using which particles and from which batches etc. The Knowledge Base also lists 
the experiments performed. This is not currently being worked on with eNM but their ontologies could be combined 
if needed. The NanoMILe database was built differently due to the type of data being created, the batches that were 
being made, and the need to track these batches and materials. Omics data is only just emerging from NanoMILe, 
so this will be added in due course.

In terms of sharing materials, many in NanoMILe were developed by PhD students, so ownership may be an issue 
again. Other particles are from Promethean, so sharing these should not present any issues. In NANOSOLUTIONS, 
SMes are making materials, with some made in university labs, therefore there may be similar issues as NanoMILe 
with sharing. By the end of the projects, some specific particles could be benchmarked or nominated (positive/
negative, toxic/inert), which other projects could use. If these are made by SMes, then they can simply be purchased 
as needed. 

Juha Kere from NANOSOLUTIONS presented briefly the data sharing process in Phantom 5th project. The project 
had open data-sharing between project partners. However, if anybody wanted to publish, the process required a 
main paper/principal paper to be published first, after which it was possible for satellite papers to be published. This 
process functioned well in this project.
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Engage the regulators now

The papers agreed upon at the workshop in Stockholm can be the first steps towards convincing regulators to 
accept the results of NANOSOLUTIONS, says Richard Handy.

One of the main outcomes of the joint workshop in Stockholm between 
NANOSOLUTIONS and NanoMILe was that two papers will be produced. The 
first, led by Dario Greco, will be a more technical scientific paper on the use of 
omics and technology in nanoscience, and will present a lot of the evidence 
that has been gathered.

The second paper, which will be produced by Richard Handy of Plymouth 
University, will be a perspectives paper to engage the regulatory community 
in using the new approaches and computational methods that have been 
developed in the consortium. “This has always been a problem in science,” 
says Handy. “Whenever a new molecular tool or technique comes along, the 
regulatory process tends to be quite conservative because of their existing 
standard procedures and methods. When computational methods for 
genomics and QSARS were first invented, the regulators were years behind the 
universities before they started to warm up to them. So we need to start having 
dialogue with them now about why our 
approaches could be useful.” 

Handy’s experience of working with the OeCD on nanomaterials has taught 
him about the methods and thought processes that regulators go through 
before accepting new techniques. “There will be a lot of dialogue to be done 
between the scientists and the regulators, and the process can take five 
years or so before things get accepted,” he says. “Ultimately, our tools will 
be not be used if there is no regulatory acceptance of the computational 
approaches. That is why it’s also important to have the other eU projects 
such as NanoMile and NanoFase collaborating on this paper so that we 
have a large section of the nanomaterials community coming forward and 
delivering the same message together. That way the regulators will will have a 
weight of evidence showing the benefits of the technology.

The other paper led by Greco, which will present much of the scientific 
evidence of the project, should also be of interest to the regulators. “Most of 
the proteomics analysis from animal biology is now done,” says Handy. “We 
are now at the point where we can test our original question of whether there 
is a coating effect of whether it’s the core chemistry of a nanomaterial that 
informs its toxicity. Our initial maps are suggesting the latter, which is more in 
line with the current paradigm of thinking. If this does prove to be the case, 
it will probably be a relief for the regulators, as any significant coating effect 
would mean having to overhaul the regulatory process.”

It isn’t just the science that the regulators must be convinced on. The advanced computational methods using 
artificial intelligence are probably the first example of any such methods being used for safety assessment, and this 
will almost certainly cause extra caution. “Our system is essentially teaching itself, and people making regulatory 
decisions will find this unnerving!” Handy says. “We need to make them realise that the information provided by 
such AI can be treated like that from a technical expert – you can take it or leave it.”

Richard Handy

“Whenever a 
new molecular 

tool or technique 
comes along, 
the regulatory 
process tends 

to be quite 
conservative 

because of their 
existing standard 

procedures  
and methods”
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NanoSafety Cluster: predicting the hazards

Through the NanoSafety Cluster, EU funded projects are harmonising their efforts to improve 
innovation and environmental health and safety in the manufacture of nanomaterials

engineered nanomaterials (eNMs) are at the cutting edge of science 
and technology but they are also a fact of everyday life; we use 
them, wear them, apply them and consume them. At NanoSafety 
Cluster, collaborative projects at the european level are brought 
together with a common aim to ensure the environmental 
health and safety of eNMs. 

Professor Flemming Cassee chairs the hazard identification 
working-group at NanoSafety Cluster. A specialist in inhalation toxicology, Cassee 
currently holds positions at the Dutch Institute for Public Health and the environment 
(RIVM) and the University of Utrecht. “I’ve been involved with NanoSafety from the start”, 

states Cassee, “and I think what we do is very valuable.” An initiative of the eC’s Directorate-General for Research 
and Innovation, NanoSafety provides crucial information that informs regulation and policy making regarding the 
production of eNMs.

Synergy and sharing
Synergy between projects is key to moving eNM production forwards. The alternative can mean a proliferation of 
projects in similar veins, resulting in unnecessary repetition and duplication. Cassee explains: “One of the main 
purposes of the cluster is to ensure that there isn’t too much overlap. For instance, it takes a lot of time to develop 
a good standard operating procedure. It’s better that other people can then use that procedure instead of spending 
a long time developing one themselves.” As well as increasing efficiency, the coordinated activities of the cluster’s 
participants allows broader, overarching questions to be asked by regulators and policy makers about, for instance, 
emerging issues or strategies for funding research. And organised the way it is, the NanoSafety Cluster is in a good 
position to look for the answers. 
 
Common goals
Among the FP7 projects involved with the NanoSafety Cluster are NANOSOLUTIONS and NanoMILe, each working 
toward the development of a universally applicable framework for nanosafety. NANOSOLUTIONS’ ultimate goal is a 
safety classification model for eNMs derived from an understanding of their interactions with living organisms. Armed 
with a classification model, scientists would be able to assess toxicity and predict the harmful effects of eNMs across 
species. Without prediction, hazard assessments occur when products are scaled up close to the market, a blow to 
companies invested in materials that fail. Cassee is working in a similar field with NanoMILe. “Here we are trying to 
identify the mechanisms of action than can cause toxicity of nanomaterials, looking at both human toxicology and 
ecotoxicology,” he explains. “What we are trying to do now is make sure that all the info we have about the hazards of 
nanomaterials is used in the design phase.”

Under the aegis of the NanoSafety Cluster, these projects are able to exchange data, methods, ideas and experiences 
with each other. By encouraging a deeper understanding of these issues, collaboration at the NanoSafety Cluster is 
improving innovation and removing bottlenecks for environmentally healthier and safer eNMs.

Flemming Cassee
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Work package 11 – Systems biology

Peter Ritchie provides an update on how data from other work packages is being managed in work package 11  
and how this will help with the development of the classifier.
 
Having earlier worked on the design and implementation of the NANOSOLUTIONS data repository and procedures and 
templates for data collection, over recent months the tasks of work package 11 have concentrated on the systematic 
collection of available data from the other work packages and feeding them into eNM Safety Classifier development.

Through successful liaison and assistance from the scientists who have been testing the panel of eNM substances over 
the last couple of years, the majority of experimental NANOSOLUTIONS data has now been returned for cataloguing 
and storage in the repository, and for the ongoing analysis running in the systems biology tasks. Some of the key data 
handled in recent and ongoing repository work includes:
 

•   WP3 Materials: NANOSOLUTIONS set of 31 eNM - physico-chemical characterisation 
data for all 31 substances

•   WP4 LCA:  Life cycle assessment and weathering data for a subset of eNM 
substances

•  WP5 Bio corona data: eNM NANO-Bio Molecules - Corona Protein Analysis
•   WP6 Cell models: Cell toxicology testing from 7 partners, includes cytotoxicity, 

immunotoxicity, genotoxicity and cell-differentiation, including high-throughput study 
data

•   WP7 Cross species models: A large variety of datasets with a matrix of organisms, 
assays and end-points covering a range of toxicity and environmental testing in 
species including e. coli, C. elegans, earthworm, daphnia, mussel, zebrafish, rainbow 
trout and mouse

•   WP10 Omics: miRNA, RNA-seq, proteomics on THP1 and BeAS2b cell lines (from 
WP6) for all 31 substances; e-coli proteomics (from WP7);

 
Whilst work has necessarily been prioritised on data suitable for the development of the classifier, in the coming weeks 
we will further populate the project repository, updating it with some further datasets from the above sources, as well as 
with other data available from the other work packages.

Peter Ritchie
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Partner activities

International Congress of Toxicology 2016

Bengt Fadeel attended the XIV International Congress 
of Toxicology (ICT), hosted by the International Union of 
Toxicology (IUTOX). The event, which takes place once every 
three years, was organised in Merida in Mexico on October 2-6, 
2016. Fadeel chaired the session on ”Nanomaterial toxicology: 
recent progress with special reference to carbon-baed 
nanomaterials”. His lecture was focused on systems biology 
approaches in nanosafety research.
 
Harri Alenius was also in attendance and presented a lecture in 
the session on ”Toxicomics: new horizons of omics sciences”. He 
gave a lecture on systems biology approaches in toxicology. 

Find out more about the conference here 

2nd Nanosafety Forum for Young Scientists 2016

Bengt Fadeel chaired the 2nd 
Nanosafety Forum for Young 
Scientists in Visby, Gotland, Sweden 
on September 15-16, 2016. This 
meeting was a follow-up to the first 
meeting, held in Syracusa, Sicily, Italy 
in 2014. The meeting was organised 
by the eU Nanosafety Cluster with 
support from FP7-eNANOMAPPeR. 
There were approximately 60 
participants, including around 50 
young scientists from different eU 
funded projects belonging to the eU 
Nanosafety Cluster. The project officer, 
Nicolas Segebarth, was also present 
and the Governor of Gotland was the 
guest of honor at the banquet at the 
Gotland Museum.
 
There were presentations from NANOSOLUTIONS at the meeting, including a talk by Vesa Hongisto from 
Misvik BIology on multi-readout high-throughput screening for nanomaterial toxicity ranking i.e. work 
performed in WP6.

Find out more about the event here

http://ict-mexico2016.org/
http://enanomapper.net/events/young-scientists-forum
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Events

NANOSOLUTIONS Final Consortium Meeting
The NANOSOLUTIONS Final Consortium Meeting (HUB5) will be held on the 6–7th February 2017 in Malaga, 
Spain, just before the joint conference of five nanosafety projects.

The Final Consortium Meeting will be organised in Hotel Barcelo Malaga. You will be informed about the 
registration to the meeting with a separate email.
 
If you also register to the Joint Conference on the 7th February, you can make your reservation at the Hotel 
Barcelo Malaga for your whole stay through the conference webpage  
www.nmsaconference.eu/registration/
 
If you are only attending the Final Consortium Meeting, you can your reserve your hotel room here. 

NANOSOLUTIONS PARTNERS ONLY

www.nmsaconference.eu/registration/
www.barcelo.com/barcelohotels/en_gb/hotels/spain/malaga/hotel-barcelo-malaga/general-description.aspx
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EuroNanoForum
Valetta, 21-23 June, 2017

euroNanoForum 2017 will 
focus on how nano and 
materials technologies 
can strengthen 
competitiveness across 
all european industries. 
The discussions will also 
extend to framework 
conditions such as 
education, standards, 
regulations, IPR and 
safety issues, as well as 
entrepreneurship and 
industrial policy.

Find out more here

SRA Policy Forum: Risk Governance 
for Key Enabling Technologies
Venice, 1-3 March, 2017

The SRA Forum will provide discussion on current 
initiatives that are centred on refining the risk 
governance of emerging technologies through the 
integration of traditional risk analytic tools alongside 
considerations of social and economic concerns.

Find out more here

New tools and approaches for 
nanomaterial safety assessment
Malaga, 7-9 February, 2017

Jointly organised by five major FP7 projects 
(NANOSOLUTIONS, SUN, NanoMILe, GUIDenano, and 
eNanoMapper), the conference aims to present the main results 
of the projects and discuss their impact in the nanosafety field 
and possibilities for future research programmes.

Find out more here

http://euronanoforum2017.eu/
http://www.sra.org/sites/default/files/pdf/events/SRA%20Risk%20Forum%20Flyer_26October16.pdf
http://www.nmsaconference.eu/nmsaflyer/!
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NANOSOLUTIONS partners
Please find a list below of the NANOSOLUTIONS partners.

Finnish Institute of Occupational Health  
http://nanosolutionsfp7.com/partners/FIOH/

Karolinska Institutet   
http://nanosolutionsfp7.com/partners/karolinska-institutet/

Centre for BioNano Interactions (NUID UCD)
http://nanosolutionsfp7.com/partners/nuid-ucd/

Netherlands Organisation for Applied Scientific Research (TNO) 
http://nanosolutionsfp7.com/partners/tno-netherlands/

Universite Bordeaux-1     
http://nanosolutionsfp7.com/partners/universite-bordeaux/

University of Manchester     
http://nanosolutionsfp7.com/university-of-manchester-uniman/

University of Plymouth     
http://nanosolutionsfp7.com/partners/university-of-plymouth/

Heriot-Watt University     
http://nanosolutionsfp7.com/partners/heriot-watt-university/

CIC biomaGUNe     
http://nanosolutionsfp7.com/partners/cic-biomagune/

LUDWIG-MAXIMILIANS-UNIVeRSITAeT MUeNCHeN 
http://nanosolutionsfp7.com/partners/walter-brendel-centre-of-experimental-medicine/

Institute of Occupational Medicine    
http://nanosolutionsfp7.com/partners/iom/

Turku Centre for Biotechnology     
http://nanosolutionsfp7.com/partners/turku-centre-for-biotechnology/

National Institute for Occupational Safety and Health 
http://nanosolutionsfp7.com/partners/niosh/

LeITAT 
http://nanosolutionsfp7.com/partners/leitat/

The Technical University of Denmark, National Food Institute 
http://nanosolutionsfp7.com/partners/dtu-food/

Telethon Institute of Genetics and Medicine 
http://nanosolutionsfp7.com/partners/tigem/

The University of Leipzig 
http://nanosolutionsfp7.com/partners/ulei/
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empa - Swiss Federal Laboratories for Materials Science and Technology 
http://nanosolutionsfp7.com/partners/empa/

Biobyte Solutions GmbH 
http://nanosolutionsfp7.com/partners/biobyte-solutions-gmbh/

Insight Publishers 
http://nanosolutionsfp7.com/partners/insight-publishers/

PlasmaChem GmbH 
http://nanosolutionsfp7.com/partners/plasmachem-gmbh/

Inkoa 
http://nanosolutionsfp7.com/partners/inkoa/

BioTeSys GmbH 
http://nanosolutionsfp7.com/partners/biotesys-gmbh/

Zhejiang University 
http://nanosolutionsfp7.com/partners/zhejiang-university/

University of Brasilia 
http://nanosolutionsfp7.com/partners/fub/

National Health Laboratory Service / National Institute for Occupational Health 
http://nanosolutionsfp7.com/partners/nhls-nioh/

North West University 
http://nanosolutionsfp7.com/partners/north-west-university/

Nanotechnology Characterization Laboratory / SAIC Frederick Inc. 
http://nanosolutionsfp7.com/partners/ncl-saic-frederick-inc/

Nanocyl SA 
http://nanosolutionsfp7.com/partners/nanocyl-sa/

Nanologica AB 
http://nanosolutionsfp7.com/partners/nanologica-ab/

NeuRoNe lab, University of Salerno 
http://nanosolutionsfp7.com/partners/neurone-lab-university-of-salerno/

SOLVAY 
http://nanosolutionsfp7.com/partners/solvay/

Polymer Factory Sweden AB 
http://nanosolutionsfp7.com/partners/polymer-factory-sweden-ab/

Polysistec 
http://nanosolutionsfp7.com/partners/polysistec/

Misvik
http://nanosolutionsfp7.com/partners/misvik/

University of Helsinki
https://www.helsinki.fi
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