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Main objectives and overall concept

* The main goal of the project is to develop, validate in case studies and then
implement at a larger scale a new software platform to assist and guide
industry, regulators, and civil society in the design of well-balanced safety,
functionality and cost strategies aimed at reducing possible risks from
nanomaterials and nano-enabled products at an early stage of the
development process.

Specific Outcomes

SbD computing infrastructure
High-quality data and tools for SbD approaches implementation.

New structure—property-function (SPF) and structure—property—hazard
(SPH) relationships to refine available hazard profiling models.

A library of well-balanced surface engineering approaches to design out
hazard and exposure (validated in case studies)

Refined tools for an exposure driven decision and libraries of
release/emission/exposure-reduction factors.

Nano-specific ECEL with a RMM efficiency modelling approach.

SbD guidelines tailored designed to cover stakeholders needs and
regulatory requirements

NanoSafety

Calculation of Severity scores by:

* Running existing predictive NANOMATERIAL
odess: QARS,. grouping and # PRODUCERS & SUPPLIERS

* Automated toxicity data
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Calculation of Exposure scores by:

* Running refined existing models to
estimate occupational exposure

* Applying exposure reduction factors

calculated thought new  models

developed to estimate the effectiveness

of risk management strategies

Calculation of Cost Index by:
PRODUCT PERFORMANCE

Setting up an equation
integrating monetary cost of

approaches selected

@ cost

Calculation of prod.performance
scores by

* Developing product technical
performance criteria

* Defining algoritms to properly
display product processability,
applicability and functions.

SbD PERFORMANCE
INDEX

Calculation of SbD Index by:

Setting up an equation
integrating toxicity,
exposure, cost and product
performance data for well
balance cost-benefit analysis

NANO-ENABLED
PRODUCTS
PRODUCERS &
SUPPLIERS



Timeline

&

Consortium

Start / end date: April 2020/ March 2024

Safe-by-Design for Nano involves first class scientists from
large companies, regulation, small and medium
enterprises, and academia. These partners have been and
are engaged in numerous research initiatives on a variety
of subjects.

¢) Number of members: 23 (10 companies)
¢) Advisory board:

* U.S. National Institute for Occupational

* Hong Kong University of Science and Technology
* Duke University

* University of Manchester
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Project structure

* The workplan is divided into 8 WPs and built upon the rationale for the
construction of Safe-by-design computing infrastructure “e- infrastructure”
as well as the pillars to develop SbD approaches: information exchange,
exposure, hazard and risk mitigation.
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WPS6. Industrial implementation and

validation (ART-ER)

Case studies in product value chains
Guidelines on SbD integration in
industry’s innovation process

Functional ENMs HiQnano
Structural ENMs Applynano

Cosmetic Ambrosialab
Laurentia
BLHENERELELIEEIGI AcZon, Nanovector
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WP1. Data management and nanosafety resources integration (ITENE)

WP2. Biological effect

assessment modelling tools
(Maastricht U)

WP3. Safe by material
design: surface engineering
(Yeditepe)

WP4.Safe by process design:

exposure assessment / risk
management (TNO)

New Tools for defining

toxicity

* Refine those that exist

* Fill data gaps for read
across and QSAR
application

Elucidation of SbD principles
based new hypotheses on
nano-bio interactions

Refined  hypothesis  for
physical-chemical properties
and functionality

Surface
approaches to
hazard and release

engineering
decrease

* Refine those that exist

+« Generate new validated
approaches

* Cost-benefits
applied

criteria

New grouping criteria for
surface engineering
application

Tools for defining

exposure/release

« Refine those that exist

« Fill data gaps for
generating models for
RMM performance

Updating the nano-specific
module for the Exposure

Control Efficacy Library
(ECEL)
RMM performance

Previous / On
going projects
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Exposure
models

Regulators and
Policy Makers

International advisory
board members

SbD

NNI Project members
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International RTO
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Nanosafety community outreach
and operational liaison

STUDIES

SbD Approaches, Biological Effect
Conceptualisation Assessment
and Testing Modelling Tools
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1.Graphene 8. Si02 nanocapsules relationships prediction model
2.Metal Oxides 9. Antioxidant loaded @ THE HONG KONG
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3.Carbon lipid-based formulation R TR e e ——— Tdevel t (ThinkWorks) ALD TCRIOW0Y
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Nanofibers/  10.Nano/micro- yesseniompRe £ P MANCHESTER e-infrastructure
4.Core shell emulsions * Decision support tool suited and validated for ENMs and Nano-enabled products I- S

5.TiO2-Si0O2 NPs
6.Zn0O doped NPs
7.Functionalized
TiO2 and ZnO

11. Core-shell dye
doped silica NPs
12.Fluorescent Silica
nanobeads 1

« Simple interface for generating SbD approaches based on regulatory and product
performance-oriented approaches, promoting safer innovations that can be
implemented at the industry level

CASE
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Exposure Estimation B
s

and Risk Management
Performance Models

WP7. Stakeholder engagement, dissemination and exploitation (BNN)

Liaison and network activities with stakeholders: regulatory bodies, public bodies, industrial associations, academia, consumer associations, etc.
Communication and dissemination actions at international level: international workshops, conferences and direct training for end-users
Property right management

WP8. Management (ITENE)

Risk Governance, Policy Initiatives and Guidelines




Progress so far

* First version of the Sbd4nano Data management plan
completed

* Setup SbD4Nano — eNanoMapper database

* Development of the templates for data sharing /
reporting

* First characterization of the ENMs produced by the
companies

* Data gaps and stakeholders’ needs in available
exposure measurement data and risk management
measures finalized

* First proposal of the e-infrastructure design + functions
* Refined survey for stakeholders analysis
* Web site available (sbd4nano.eu)

SbD

Nano

SAFE BY DESIGN FOR NANO

SbD4Nano test environment #

This tool is used to support the
development of the SbD4Nano “e-
infrastructure” by prototyping.

Learn more »

Getting started Project Development

To use this tool and get started you will need an account. This tool is used within the SbD4Nano project funded from This tool is developed using ThinkWorks Intelligent Objects
the European Union’s Horizon 2020 researc h and innovation engine.

Ask for an account » program under grant agreement N2862195
ThinkWorks »
If you already have an account please: SbD4Nano project »

Login »
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SbD4Nano

Our mission is to create an e-infrastructure for performance
testing and implementation of Safe-by-Design approaches
in the nanotechnology supply chain.

Interested in taking part inthe project? Contact us on inf¢
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