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Welcome to NANOSOLUTIONS

W

elcome to the latest edition of the
NANOSOLUTIONS newsletter. In
this newsletter we have a general
overview of the project so far and
how the Nanosafety Classifier is beginning to
take shape. We also have a review of February’s
exploitation seminar in Barcelona, updates from
WP9 and WP6, and a look at some of the latest

papers published by consortium members.
Finally, we take a look at Anna Shvedova’s
recent guest editorship of Toxicology and
Applied Pharmacology.
Don’t forget to follow us on twitter @Nano_
solutions and get in touch via our website for
debate and comments.
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Project overview – the Nanosafety Classifier is taking shape!
The overarching aim of the NANOSOLUTIONS consortium is to provide a means to develop a safety
classification for engineered nanomaterials (ENM) based on an understanding of their interactions with living
organisms at molecular, cellular and organism levels. The objective is to determine the “biological identity” of
ENM, and subsequently develop a proof of concept that can predict from the properties of ENM their ability to
cause health or environmental hazards.
Effect factors of quantum dots during life-cycle analysis identified
The work on life-cycle analysis of nanomaterials has advanced greatly (WP4). Simulation of the engineered
nanomaterials (ENMs) release and release characterization at laboratory scale have been set up for a variety of
applications ranging from sportswear textiles to motor oil additives. Also, the basis for deriving the effect factors
of nanomaterials and their application of the LCA case study for quantum dots has been established. These
observations pave the way for a similar analysis of other types of nanomaterials.
Protein modification impacts nanoparticle–cell interactions and subsequent biological effects
One of the major objectives has been carrying out the experimental work to test the ENM and generate data on
ENM interactions with living systems for the classifier. This work has been performed in WP5-WP9 and further
studies are still underway. For the first time, the relevance of the glycosylation on the bio-nano interactions has
been shown. The work also highlighted the significance of a protein corona on nanoparticles in modulating particle
properties and their biological interactions. The study shows that the post-translational modification of proteins can
significantly impact nanoparticle–cell interactions by modulating the protein corona properties (WP5).
Nanomaterial functionalisation modifies their penetration of barriers and effects over cell types
Results from WP6 (Cell models) have highlighted dose- and time-dependent effects of the tested ENMs, but also
underscored that different surface functionalisations of ENMs have distinct effects on the toxicity in different
cellular models including macrophages, lung cells, T cells, and mesenchymal stem cells. In WP7 (cross-species
models) a toxicity screen has been attempted with all materials for two model organisms – microbes (E. coli) and
the water flea (D. magna) to determine low, medium and high toxicity materials. In the test conditions, the CdTeQDs
were observed to be the most toxic from all the tested nanomaterials to microbes. The used test models enabled
identification of the most toxic nanomaterials over species.
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Innate immunity reactions activated
In WP8 (disease models) the data shows that the surface functionalisation of quantum dots determines their
association with atherosclerotic lesions in the carotid artery of ApoE-/- mice fed a high-cholesterol diet. Also,
it has been discovered that in asthmatic mice, core CuO exposure activates innate immunity reactions while it
diminishes T-cell mediated adaptive immunity response. In WP9, translocation studies have been conducted
across different barriers at cellular, tissue, organ X is progressing well, and for the transcriptomics part, the data
production is advancing rapidly (WP10). In addition, the project has developed the computational framework for
the Nanosafety Classifier and agreed on the data formats and data repository (WP11). The Classifier will highlight
the most relevant features that, across the data layers, will predict the safety of the nanomaterials and classify
against the effect. A novel computational method has been developed for feature selection and prioritization from
omics data based on fuzzy logic and random forests approaches. The method is able to retrieve very robust sets
of features. The WP12 (safety classification) has carried out an option analysis of the Classifier. It will facilitate
the development of the Classifier concept and design through prototyping and testing of the tool, and it will also
develop a specification for a high throughput system for future testing and analysis. Thus, the computational
infrastructure of the Classifier is in place, and the prototype is currently being tested. The promise and potential of
the NANOSOLUTIONS Project seem to be very encouraging now as the project starts its final year of work. The
NANOSOLUTIONS project also provides the largest OMICs data resource against highly characterised set (n=30)
of carefully selected ENMs for further studies. The results of the project and ultimately the Classifier will enable
remarkable progress in the grouping of nanomaterials based on their hazard and other features.

Interview with Kailen Boodhia
Kailen Boodhia is a young scientist at the National Institute for Occupational Health in South Africa. As part
of a collaboration between the EU and South Africa, he is working with the NANOSOLUTIONS project,
helping to develop a nanosafety classifier that will make it quicker and cheaper to test the safety of new
engineered nanomaterials. Kailen is hoping this exposure to leading EU scientists and the opportunity to
work in Europe will open some doors for him as he starts his scientific career.
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Focus on exploitation
Nanosolutions partners gathered in Barcelona in February, 2016, for a two-day exploitation strategy seminar,
which focused on establishing what have become the key exploitable results of the project and looking at
strategies to ensure these results are communicated to all stakeholders to maximise their impact.
The first day of the event was led by Nina Mazgan a H2020 SME Instrument evaluator and Regional manager of the
META Group. She is an ESS expert, whose first aim was to identify the key exploitable results of the project. During
this interactive group session and following presentations by the partners about the start of their work, three KERs
were identified. These were:
1. High-throughput screening (HTS) platforms for engineered nanomaterials
2. Software for life cycle analysis (LCA)
3. The Nanosafety Classifier
Having identified these KERs, the group then worked with the ESS expert to look at aspects of each one’s exploitation
potential. This involved examining how innovative each was, what its unique selling point is, the size of the market,
market trends and public perception, how the product or service could be positioned, any legal, normative or ethical
barriers to market there may be, who the competitors are and who the potential customers are.
The group also took into account other market considerations such as time to market, price point and cost of
production or delivery. The group considered the expertise within the consortium able to take each KER to market and
any mechanisms, spin-off companies or collaborations that may be needed. Finally, funding was considered in relation
to the results entering the market after the project ends next year – how would any market launch be funded and who
would benefit from any market success?
From this work, an exploitation matrix was drawn up by the ESS expert for each KER examined by the group,
which outlines the strategy and where further work will be needed by the project in developing the potential
products for market.
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Having identified the project’s KERs, the second day of the workshop focused on communication best practice with a
view to defining and then practicing how to pitch each result.
The day was led by Nanosolutions dissemination WP leader William Davis of Insight Publishers. The day began with
an interactive session examining science communication best practice, during which the group explored ways in
which to turn complex science into a “good story” and how these stories can be devised for specific audiences. The
group looked at various techniques to use to get results noticed in a crowded news agenda and some simple rules to
follow to help explain the seemingly unexplainable.
The day then focused on Nanosulutions itself and the three KERs identified during the previous day – who needs to
know about these (the audience), what are the most important facts (the story) and how can we explain them (the pitch).
Using lessons learnt and techniques developed during the previous sessions, , the partners then split into three
groups to devise a two-minute elevator pitch for each KER, before a volunteer from each group then presented a
Dragon’s Den-style pitch about their KER.
The HTS pitch
Roland Grafstöm presented the HTS by focusing on the need to speed up and lower the cost of current testing of
ENM, which is done case by case taking up to two years per material. He also highlighted the fact that there is a lot of
negative perception of nanomaterials, which, given the positive impact they can have as a key enabling technology,
needs to be reversed by quick, reliable and effective testing. Pitching HTS as the solution to this problem, due to its
ability to deliver huge amounts of data 30 times faster than current systems, Roland also highlighted the fact that this
technique incorporates the ENM Classifier, another Nanosolutions KER. Together, these two systems can exploit a
market already worth millions of Euros in Europe alone and with a huge demand for better testing systems.
The LCA pitch
Partner Richard Handy of Plymouth University pitched the Life Cycle Analysis systems developed by the project as
a way to get innovative nano products on to the market quicker and cheaper than is currently possible. Highlighting
the fact that all nano products need to undergo specific LCA to get to the market, he pitched the Nanosolutions
system as a better way to do this. He supported this with the fact that the market for nano products is growing by
around 200 products per year and the demand is increasing exponentially. The market is already worth $10billion
a year and this will only increase. He stressed the unique nature of the Nanosolutions LCA as being developed by
nano experts specifically for this market. The software is bespoke and protected for this specific purpose, ensuring
huge commercial potential for its exploitation. Richard also pitched how the LCA service would be sold in the market,
providing a good idea of how any company involved in this possible venture would make a return on its investment.
The Classifier pitch
Finally, Dario Greco, of FIOH, pitched the Classifier itself, immediately attracting the attention of everyone in the
room by pointing out that everyone there was in close contact with at least five nano products right now. It was a
dramatic start he used to emphasise the time it will have taken and the money spent to test those products. With
more and more materials becoming available and more uses for these materials being discovered, we simply cannot
afford to do this any more. The Classifier, developed by Nanosolutions, will use artificial intelligence to predict the
safety of nanomaterials based on knowledge produced by scientists all over the world, and this has the potential to
revolutionise this market.
The three pitches were well received and although not the finished product by a long way, gave all partners a real
sense of just how their work can be communicated in a way that will attract market attention. Work is now taking
place to develop the exploitation strategy for each KER further and once the audience for each has been identified,
communications will be developed to ensure these markets are reached.
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WP9: Nanoparticle transport across the placental barrier
Project partners Tina Bürki-Thurnherr, Peter Wick and Carina Muoth have co-authored a review that is to be published
by Nanomedicine, Nanoparticle transport across the placental barrier: pushing the field forward!
The human placenta is a multifunctional organ constituting the barrier between maternal and foetal tissues.
Nanoparticles can cross the placental barrier, and there is increasing evidence that the extent of transfer is dependent
on particle characteristics and functionalisation. While translocated particles may pose risks to the growing fetus
particles may also be engineered to enable new particle-based therapies in pregnancy. In both cases, a comprehensive
understanding of nanoparticle uptake, accumulation and translocation is indispensable and requires predictive placental
transfer models. The aims of the review were to examine and evaluate the current literature to draw first conclusions on
the possibility to steer translocation of nanoparticles. In addition, we discuss if current placental models are suitable for
nanoparticle transfer studies and suggest strategies to improve their predictability.
In the NANOSOLUTIONS project, Empa is now engaged in mechanistic studies on the translocation and effects of the
provided particles in different ex vivo and advanced in vitro placenta models. In collaboration with WP11, microarray
analysis is ongoing to identify cellular processes that may be perturbed by nanoparticle. Moreover, the unique
competences and analytical tools of different partners within WP3 and W9 are exploited to obtain a comprehensive
understanding of the placental translocation of partially soluble Ag-NPs.
A full copy of the paper can be found here:
http://www.futuremedicine.com/doi/abs/10.2217/nnm-2015-0012?journalCode=nnm
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WP6: In vitro cell Models
The partners in WP6 including Prof. Bengt Fadeel [WP leader] and Dr. Audrey Gallud, Karolinska Institutet have been
working with a range of in vitro (i.e., cell-based) models and methods for the toxicity assessment of the full panel of 31
nanomaterials, focusing specifically on immunotoxicity and genotoxicity, as well as on the adaptation and validation of
selected in vitro assays for high-throughput screening (HTS). The final reports on immunotoxicity and genotoxicity testing
were recently submitted to the European Commission. One of the key findings is that the surface functional groups play a
role in the toxicity of the various nanomaterials, with amino-functionalized materials generally displaying more cytotoxicity.
Additionally, WP6 has generated and delivered samples for omics assessment in WP10. Two cell lines were selected
for the latter studies, the human monocyte-macrophage cell line, THP.1 and the human lung epithelial cell line, BEAS2B. The workflow for the transcriptomics studies (collaboration between WP6 and WP10) is illustrated below using
Au nanoparticles as an example; similar studies were performed for all 31 nanomaterials. Overall, WP6 generated a
significant amount of results and we believe that these data will provide useful input into the nanosafety classifier that is
being developed in WP11, a key output of the current project.
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Recent publications
Toxicology and Applied Pharmacology
Nanotechnology has emerged as a potentially novel and promising way of combating a number of human diseases
including cancer in early and late stages - from cell detection and targeting, to drug delivery and cell imaging. Several
approaches have been taken to advance various nanoparticle designs to maximize efficiency while consecutively abating
toxicity. Nanotoxicology has emerged as an autonomous field of toxicology in 2004. Since then, the number of publications
skyrocketed from 89 to 5120 in 2016. This emphasizes the necessity to review the major achievements vs. the unrealised
promises. The special issue of TAAP (Toxicology and Applied Pharmacology): represents a forum in which a group of
leading scientists have reviewed the most important topics relevant to the translation of currently available experimental
data to human hazard and risk assessments.
Anna Shvedova of Nanosolutions was delighted to serve as guest editor for the upcoming special issue of TAAP “The First
Decade of Nanotoxicology: Achievements, Disappointments and Lessons”. This edition (Volume 299) will be available
from May 15, 2016 and includes highlights such as Nanotoxicology ten years later: Lights and shadows, New frontiers in
nanotoxicology: Gut microbiota/microbiome-mediated effects of engineered, and many more.

Integrated Analysis of Dysregulated ncRNA
In the paper “Integrated Analysis of Dysregulated ncRNA and mRNA Expression Profiles in Humans Exposed to Carbon
Nanotubes, the global changes in non-coding RNA (ncRNA) and coding RNA (mRNA) expression profiles were determined
in the whole blood samples derived from non-exposed and exposed to MWCNT workers. (Shvedova et al. 2016). The
coordinated changes in ncRNA and mRNA expression profiles revealed a set of miRNAs and their target genes with roles
in cell cycle regulation/progression/control, apoptosis and proliferation. Further, the identified pathways and signaling
networks also revealed MWCNT potential to trigger pulmonary and cardiovascular effects as well as carcinogenic outcomes
in humans, similar to those previously described in rodents exposed to MWCNTs.
A subsequent paper “Fibrosis biomarkers in workers exposed to MWCNTs” (Fatkhutdinova et al. 2016) further
demonstrated that the expression of the fibrotic markers found in the serum and sputum, is similar to their expression in
serum and /or sputum miRNAs, particularly in combination with their mRNA targets, have a promising potential as relevant
blood markers for bio-monitoring MWCNT exposure in humans. Overall, the results from this study revealed accumulation
of inflammatory and fibrotic biomarkers in the sputum and serum of workers from the manufacturing facilities. Therefore,
the biomarkers analyzed should be considered for the assessment of health effects of occupational exposure to MWCNT in
cross-sectional epidemiological studies.
Funding: Grant of the Government of Tatarstan
Republic “Algarysh” for prospective area
“Nanotechnology” (2008-2009), LF; EC-FP-7NANOSOLUTIONS, NORA 939051G and
NTRC 939011K.
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Diary Events

Nanosafety for young
scientists
The EU Nanosafety Cluster and the FP7eNanoMapper project jointly organize a
scientific conference which focuses on oral
presentations by young scientists working in
EU-funded and national nanosafety projects.
The event is an open forum for young and
senior scientists working in the nanosafety
research field, where they can have the
opportunity to exchange scientific
information and learn from each other.

Registration
Registration form :
http://www.trippus.net/nanosafetyforum2016
Registration fee 75 € includes;
•
•
•
•

Access to scientific programme
Lunch and coffee breaks
Banquet at Gotland Museum
Guided tour of Gotland Museum & Visby

Early bird registration deadline: June 30, 2016

2nd

NANOSAFETY
FORUM FOR
YOUNG
SCIENTISTS
Visby, Gotland, Sweden
15-16th September, 2016
Abstract submission deadline: May 30
Early bird registration deadline: June 30

Contact: NSCForum2016@imm.ki.se

A brief abstract should be sent to:
http://www.trippus.net/nanosafetyforum2016
before May 30, 2016.
The presentations will be selected by the
scientific programme committee from the
submitted abstracts. There will be no poster
sessions.
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NANOSOLUTION partners

Please find a list below of the NANOSOLUTION 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/
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