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EDITORIAL
Dear readers,

With another four months to go, the NANoREG 
-

nal planning most of the R&D work of the project 
st

The process of reporting and approval of the de-

The R&D results of the project are impressive in 

outside the project since the data on exposure 

-
ful QSAR approaches and in silico correlational 
studies regarding the toxicological mode of ac-

been developed and tested regarding their relia-

varying from “proof of concept” to “validated by 

been developed regarding the importance of a 

-
ring experiments, the applicability of in vitro tests, 
the use of High Throughput Screening and the 
importance of ISA-TAB reporting formats which 

knowledge acquired has been condensed in RA 

NANoREG consortium has proven that it is 

feasible to come to a concerted action regarding 
the materials to be tested, test methods and cell 

The project also has proven that the basic wil-
lingness of partners to collaborate in a concer-
ted action which led to an agreement (possibly 

other projects to continue to build on the results 

NanoReg2 and caLIBRAte will further elaborate 

the example the project has set with respect to 
opening up the results will be followed by other 

In this newsletter you can read more about the 

found in the 7th

The results of the NANoREG project will be 
-

commendations for regulators and innovators 
-

of world class senior experts is in the process 
of evaluating a great number of nanosafety pro-
jects -among which NANoREG- concerning the 
regulatory relevance of their results and genera-
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The results of this evaluation “the draft Joint 
Document”, will be discussed during a scienti-

-
gether with the OECD from 29th of November -  
1st

 

will be the basis for the aforementioned White 

The NANoREG project made us aware that the-
re is a great need for structural provisions for 

project creating its own database, its own data 

-
safety community needs a sustainable facility for 
data storage, for data curation and for the further 
elaboration and maintenance of templates for 

should play an active role in creating and main-

from an active role of the NanoSafety Cluster 
with respect to setting priorities for further deve-

and are being developed and by a more concer-
-

This newsletter is the last one for the NANoREG 
-

-

of NANoREG will also be communicated via the 

Tom van Teunenbroek

NANoREG Progress Report

As of 22nd of November 2016 the 7th NANoREG 

NANoREG website -
view of all the results of the NANoREG project 



3

In addition to the methods, this work package 
has also developed and proposes an improved 

-
-

dering also chemically and structurally complex 
-

not suitable for materials in the current REACH 
-

cation of materials for which sameness can be 
considered as well as read-across and grouping 

-
bution of well-controlled test materials from the 

Additional industrial materials were supplied by 
NRCWE and tailor-made silica was supplied by 

with 10 new MWCNTs and a graphene sample 

characterisation of nanomaterials

The research phase of work package “Synthesis, 
supplying and characterisation” has successfully 

-

results comprise a suite of newly developed and/
or tested standard operational methods, which 

methods developed are ready for technical gui-

table below lists the major results and regulatory 

concluded that the major goals set, have been 
achieved and in particular have demonstrated 

-

improves data quality considerably and will be 
acceptable for implementation in a regulatory 

Results Impact
Web ordering sys-
tem with state-of-the-
art Technical Datas-
heets from NANoREG

All partners use the same 
well characterised NMs 

-
dition for comparison and 
linking experimental data

-
nation of the minimum 

-
tion of nano-objects

Essential condition 
for applying the EC 

-
on of porosity and outer 

area of NM powders

Key method for using 
VSSA as a NM monito-
ring method in indust-

-
tion for regulatory use

-
-

tion of surface-chemical 

-
tion of chemical modi-

the toxicity and fate of 
NM and essential for pro-

Scheme and nomen-
clature for proper 

-
tegorisation of NMs

The scheme provides a 
generic regulatory cate-

NMs and their chemical 
derivatives of simple to 

associated proposed 
nomenclature provides 
a robust system for na-
ming of MNM that pro-
vides a minimum set of 
descriptors that enables 
one to understand the 
chemical and structural 

Evaluation OECD 
Technical Guidelines 
and recommenda-

Basis for “formal” modi-
-

nical Guidelines to make 
them applicable for NMs

Outstanding results from NANoREG’s 
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-
paring dispersions

Basic condition to genera-
te reliable and comparab-
le data in both physico-

-
terisation and determi-
nation of particle fate 
of NMs in test media

-
formation for interpre-
ting experimental data 
of in vitro- en ecotoxi-
city testing and forms 
the basis for new cha-

Assessment of particle 
generation methods  for in 
vivo inhalation exposure

The results provide evi-
dence that careful con-
siderations must be 
made to select the pro-

-
thod to produce relevant 
dusts for in vivo inhala-

- A proposal for methods-
supported framework and 

-

Regulatory aspects of the NANo-
REG exposure through LCA

It is important to consider the fate not only of the 
pristine nanoparticle but also the fate of actual 

by a European cement manufacturer through 

Hydraulic Binders (ATILH) have been analysed 
-

nano TiO2 -
lease for the cement samples were studied un-
der abiotic conditions for drilling and for outdoor 

-
ted particles by drilling is almost identical with 
and without the presence of TiO2 -
tained from accelerated aging were used to mo-
nitor their environmental behaviors in fresh- and 
saltwater mesocosms, and compared to the TiO2 

In the case of the saltwater mesocosms, the 
following distribution of TiO2

compartments was found: almost all of the TiO2 
is accumulated in the top sediment, the bioaccu-
mulated TiO2 -
pensed TiO2

The NANoREG results of in vivo bio-

The in vivo studies performed in NANoREG 
work package “Biokinetics and Toxicity testing 
in vivo” so far have not provided evidence that 

-

standard tests proved to be adequate also for 

but no general evidence that the nanostructure 

-
rial like carbon black, titanium dioxide or cerium 
dioxide may be subsumed under the category 
nanoscaled granular biodurable particles without 

lung tumours in rats, possibly also at low dose 

these particles in the body could lead to toxic ef-

Figure 1: Mesocosm set-up used under fresh- 
and saltwater conditions
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Numerous endpoints were covered but no signs 

models for nanomaterials were developed which 
need further development to be usable in regu-

-
dies addressed methodological limitations in the 
standardisation of manufactured nanomaterials 
(MNMs) ecotoxicity testing and performed round 

Within NANoREG, the existing OECD and ISO 
standard methods for ecotoxicity assessment 

-

-
xicity was generally observed in the test systems 
for MWCNTs and titanium, cerium, silicon and 

cerium dioxide particles accumulate at a rather 
low level in the body (

After one year of exposure, no resulting damage 

-
scopically visible tumours were found after 24 

of the available study material will show whether 
lung tumours were induced also at the lower dust 

-
dence that physical and chemical properties 
(surface area, surface oxidation, length and dia-

-
-
-
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The two main goals for grouping is for initial 
grouping for screening purposes and the second 

-
chemical characteristics is needed to identify 

-

A solubility testing procedure was developed 
to be applied in rapid screening of nanomateri-

-
-

on, measuring dissolution in a complex matrix is 
highly challenging but a relative easy and highly 
robust method for a rather broad range of nano-

The work package “Advancement of Regulatory 
Risk Assessment and Testing” addressed bioki-
netics and toxicity from an in vitro perspective 
and evaluated the suitability of methodologies 
focusing mainly on intestinal permeability and 

-
ted assays were also put to the test to cover phy-
siological barrier crossing (oral mucosa, airways, 

be overcome if in vitro is to become a real al-
-

through physiological barrier crossing, inter-

-
niques for one particular end point or across end 

The adoption of high throughput screening (HTS) 
and high content analysis (HCA) for NM toxicity 
testing allows the testing of large numbers of dif-

-
cluded the HTS/HCA clearly allow a reduction of 
the time required for toxicity testing while increa-

toxicity screening and intracellular detection of 

In June 2016 the manuscript ‚Towards a nano-
-
-

-
oritise those nanomaterial applications that may 
lead to high exposure or high toxic potential and 

-

are summarised in six elements, which play a 
key role in the strategy: exposure potential, dis-
solution, nanomaterial transformation, accumu-

The manuscript can be found via the link: http://

S0273230016301581
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The implementation of Safe-by- 
Design by industry 

Design (SbD) concept and its implementation 

concept has four main elements:

in industrial innovation processes or for actor 

under development

procedures and data

has been complemented with the implementa-

Within the ongoing project NanoReg2, the SbD 
concept and its implementation will be further 
developed and combined with a Regulatory 

The three objectives of the SbD implemen-
tation

earliest possible point during the develop-
ment of manufactured nanomaterials (MNM) 

-

and exposure), alternatively acceptance of 

 (SbD implementation concept, elaboration of 

-

The SbD implementation concept for R&D pro-
jects in industrial innovation processes is sup-
porting the transfer of precautionary principles 

uncertainties and potential risks as well as timely 
actions to reduce or eliminate these uncertain-
ties and if possible the respective risks at the 
earliest possible and/or feasible stage of deve-

cannot prove safety or absolute safety! Instead, 
an implemented SbD concept should help to re-

Safe-by-Design implementation process

Before the SbD process can be applied, the fol-
lowing steps are required:

gates/milestones,

 changed during the SbD process

- If needed, complement and/0r adapt of the 
existing project organisation

-
ria

R&D or innovation project starts with elaboration 
-

necessary information and data for each STAGE 

Figure 3
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The content of the Safety Dossier and the Sa-

The two core elements of the implementation 
concept are: 

- the Safety Dossiers and 

The data needs for the Safety Dossier are evol-

1, only a few key parameters, mainly subjective 
-

cess, the needs and the accuracy of data will 
-
-

Besides the law based regulations, complemen-
tary information, such about Soft Regulations 

The information required under this topic are: 

a) Corporate Social Responsibility in general, 
b) Labels, 
c) Code-of-Conduct and 

To support the credibility, further themes should 
be considered, such as: 

a) Aspiration (above regulatory requirements), 
b) Independence, 
c) Control of CSR and other measures (what, 
how, and how often), 
d) Transparency of documentation and e) The 
Involvement of broad range of internal respon-

Figure 4 shows the structure of the Safety Dos-

matrix:

assign the data and information required for 
each STAGE, the applicable regulation and 

allows to reduce the data required in early 

-
cable regulation and the target groups to be 

The selection of the SbD relevant information is 

applicable regulation and the target groups such 
as for internal requirements, for customer and 

The selection of the data requirements as input 
for the Safety Dossier can be carried out over 

-
levant information in STAGE 1, relevant target 
groups in STAGE 2, regulation (s) to be applied 

The Safety Dossier builds the structure for the 

-

data and information are will be structured and 
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The harmonized inventory

-
tion of protocols, procedures and data sources 
to support the elaboration of the required data 
and information direct related to the information 

protocols, procedures and data: State of the art 
and requirements for the implementation of the 
SbD concept, has been elaborated, such as:

1 DATABASES AND LIBRARIES

 NANOMATERIALS MEASUREMENTS
3 CHARACTERISATION
4 DETECTION AND CHARACTERI-

 KNOWLEDGE-SHARING
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The NANoREG partners working on R&D as-
pects have contributed during the project life-
time to answering, at least partly, the 15 complex 

answers collected and compiled by NANoREG 
-

onal Advisors and Coordinators of several coun-
-

ting conclusions have been put forward by the 
project and appreciated by those stakeholders, 
among others in the areas of physicochemical 
characterisation, dose metrics, kinetics and risk 

-

will be available to the general public, as are all 

-
-

put being completed as this newsletter is being 

-
rence 29th of November – 1st of December 2016 

-

safety of NMs can be assessed in the context of 

looking strategies aiming at making that safety 
assessment more practical and economically ef-

The four components of the NANoREG 

-
gies are described in Part II: NanoRA = Na-

The NANoREG Toolbox is the second major 
project output, expected within 2016, which will 

providing an overview of test methods, datasets, 
models, guidance documents, decision trees, 

The tools are catalogued in relation to each sec-

-

In a regulatory context the reliability, comparabi-
lity, exchangeability and relevance of nanoEHS 

issue by producing and releasing for public use 
in September 2016 the „NANoREG templates“ 
for the recording in a harmonised way of data 

-

can be found on the NANoREG website and a 
unique weblink ( ) 
for referencing will be activated by end Novem-

aiming at making that safety 
practical and economically ef-ff
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Proactive governance of nanomaterial innovation: 
the NANoREG foresight method

Governance of innovative technology often fails 
to consider early on the potential adverse im-
pacts of new applications on health, environ-

-
fety process, risks, concerns and uncertainties 
are considered only at a later stage, often just 

-
plications are not made to bear upon the design 
and development of new research, products and 

innovation, avoiding late social rejection of be-

the Responsible Research and Innovation (RRI) 

In this context the NANoREG foresight system 

nano-innovation and assessing its potential ad-

shown in Figure 6, and it is described in detail 
-

tions in new nanomaterials and their applica-
-

the role of identifying and ranking nanomaterials 

reviewed literature, market reports, experts, 
newsletters) prospective applications are iden-

-
-

tions are then assessed in the SRA, the second 
step in Figure 6

The foreseen use of nanomaterials, the poten-
tially exposed population and the expected ad-

The whole life cycle of the nanomaterial in rela-

The foresight report addresses the likely safety 
implications of innovations, the data gaps for re-
gulatory safety assessment, and the regulatory 

Integration of socio-economic assessment to 
achieve innovation governance is left to decision 
makers in the context of a dialogue with stake-

The NANoREG foresight system is primarily 
designed to support regulators; hence decision 

can identify prospective applications to fund on 
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Evaluation Meeting on the NANoREG results, 
27th - 28th of October 2016, Berlin, Germany

NC/NA meeting, 11th - 12th of October 2016, 
The Hague, Netherlands
On 11th and 12th of October, the National Ad-
visers and National Coordinators met for their 

The focus was of the NANoREG results and 
their potentials to cover actual and future natio-

This event was geared to facilitate concrete 
NANoREG results for dissemination and exploi-
tation by the National Coordinators and Advisors 
to the national stakeholders such as industry, 

Based on this information, the National Coordi-
-

and the Environment of the Netherlands gave 

Afterwards, the Coordinator of NANoREG, Tom 
van Teunenbroek, presented an overview of the 

the following two days, the following key topics 
have been presented and discussed:

-  The answers of NANoREG to the questions 
and needs of the national regulators

-  The NANoREG framework and toolbox for 
future activities containing protocols, mo-
dels, and decisions support tools, guidance 

-  The pioneering NANoREG data base con-

- The latest results about the industrial imple-
mentation of the NANoREG Safe-by-Design 

In his closing words, the Coordinator gave an 
outlook about future needs for the regulation of 
nanomaterials, such as uniformed databases; 
further standards for the detection and characte-

environmental samples, approaches to group 
nanomaterials as a basis for safer by design 
concepts; exposure, transformations and the life 
cycle of nanomaterials; and adaptive decision-

informed, that all NANoREG results will be pub-

27th and 28th of October 2016 the NANoREG Co-
ordinator organised an evaluation meeting with 
work package leaders and task leaders in Berlin, 
kindly hosted by our partner Bundesinstitut für 

discuss the key results of the project, to identify 
possibilities for further integration and explorati-

Work package leaders presented the key outco-
mes; partners, appointed as “friend of the coordi-

Among others it has been concluded that the 
further elaboration of the developed Standard 

“NANoSafety Cluster broad approach” of priority 
setting and concerted action towards the interna-

can be forwarded to the OECD to be included 
in working programmes on initiative of member 

The tension between REACH Annex 4 and pro-
-

risation and categorisation of nanomaterials 

-

Analysing and exploiting the data generated in 
the project will be an ongoing activity; under the 
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umbrella of the NANoREG project as well as by 

NanoReg2 and caLIBRAte have announced to 

-
ment, the NANoREG Safe-by-Design concept, 
the research needs as mentioned and policy re-

NANoREG, maintenance could possibly be ar-

fruitful and stimulating regarding increasing the 

NANoREG Factsheets

•  
issues

• 
of OECD methods for analysis of physico- 
chemical MNM properties 

• 
analysis of inorganic and organic MNM sur-
face coatings

• -

and liquid dispersions

• 
item preparation for key in vitro and ecotoxi-
city studies

• -
posure, dose and fate for regulatory purpo-
ses and toxicology

• -
bution analysis of primary NM particles in air, 
powders, and liquids

• -
rios 

•  
simulation approaches

• -
delling of the exposure to MNMs

• 

• 

• 
acute exposure 

• 
detection pattern in other organs after sub-
acute exposure 

• 

- chronic exposure

• -
lyses and particle detection pattern in other 
organs after chronic exposure

• -
tion (all organs) - immunohisto-chemical de-
tection of local and systemic genotoxicity

• 
MNM in hepatic- and liver cell models

• 
and NOAELs for amorphous sili-ca after sub-
chronic oral exposure

• 
and aquatic toxicity

• 

NANoREG has published the following fact-sheets so far (for download please visit the NANoREG 
website: ):
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cerium oxide and multi-walled carbon nano-
tubes

• -
-

rous nanomaterials

• 

and extra/intrapolation criteria Deliverable

• -
ment of a Solubility testing procedure

levance, and identify the outstanding and future 

The conference will include introductory lectures 
-

out discussions on the regulatory relevant areas 
-

-
perts who are producing a review document of 
the regulatory relevant and reliable data, proto-
cols and guidance from research projects and 

draft agenda for this meeting are available at the 

• -
ment of nanomaterials

• -
sessment Issues and New Approaches to 
Research and Governance

• 
testing in drug development and in present 
MNMs safety testing

• -
latory accepted toxicity tests applicable for 
safety screening of MNMs

A major joint conference called Science based 
support for regulation of Manufactured Nano-
materials will take place on the 29th November 
- 1st December 2016 at the OECD Headquarters 

The conference is a joint initiative of the OECD 

-

-
gulatory relevance of New and State of the Art 

research projects, but also non-EU research and 

this conference will be the occasion to discuss 
the results achieved, discuss their regulatory re-

th of Nov. - 1st of Dec. 2016, Paris, France
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