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The industrial perspective on nano technology

Nanotechnology is one of the six “Key Enabling Technologies”
(KETs) defined by the European Commission in its 2012
Communication.

These technologies are considered by experts to be the driver for
the development of new goods and services as well as the
restructuring of industrial processes, needed to modernize
Industry.

Given sufficient resources and support, they should play a central
role in enabling the transition to an efficient, knowledge-based
and low carbon economy.

KETs are regarded as crucial for ensuring the competitiveness of
European industries in the knowledge-based economy.

© TEMAS AG, 2017
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The growing importance of nanotechnology (NT)

© TEMAS AG, 2017

The global NT industry is expected to grow to some US$ 76
Billion by 2020. The estimated Compound Annual Growth Rate
(CAGR) of the global NT market is around 18% over 2016-2022.

There are growing indications that the anticipated risks of some
manufactures nanomaterials may not be as high as was originally
thought.

Regulatory hurdles must be minimised in order to take full
advantage of the innovative and economic potential of NT, which
Includes their positive economic impact on environmental
technologies and their use in products which help to reduce their
footprints.

The problem we are facing seems to be predominantly a matter of
uncertainty due the challenge of understanding and implementing
cost effective and sufficient measurement of risk/regulatory
relevant parameters.
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One of the industrial perspectives:
Safe Innovation

Benefits

(What information is needed to
determine the benefits

Safe

Innovation,
balancing
o] ¥

Costs

(How much should be
invested in benefits and risk
reduction)
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Safety/Risks

(What information is needed to
reach the required safety level )
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Benefits of Safe Innovation

Safer products on market
Efficient innovation process (time and costs reduction)
Faster to market

Collaboration and knowledge sharing between actors along the
Innovation process

O OES

© TEMAS AG, 2017 5
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Identity [/Properties
hazard
exposure
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Remaining risks
Vs costs

5/ Phases/Stages

Risk Potenital and RISKS
COSTS
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A force for innovation
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Industrial perspective on nanotechnology development

How to close the time gap
Innovation - Regulation

First market
entry

»

Activities

Regulations

Safe-by-Design

Time
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A possible solution:
The NANOREG Safe-by-Design (SbD)

The drivers of SbD:

— Requirements of the law based regulations
— Needs of the sustainability (LCA, etc)

— Needs of the Soft Regulations

— Balancing Benefits-Safety-Costs

Objectives:

— ldentification of uncertainties and risk potentials at early
phases/stages of a projects

— Managing uncertainties and risk potentials at early stages

© TEMAS AG, 2017 9



J[ITEMAS i NanoRec?2 Progafe

Project #646221, Funded by the Horizon 2020
Framework Programme of the European Union

Safe-by-Design (SbD) concept

Y

Safer nanomaterials and nanoproducts
Application of the precautionary principle

NANOREG |dentification of uncertainties and risk potentials at the
Safe-by- earliest possible point in time

Design » Active management reducing and (if possible) eliminating
uncertainties and risk potentials

» Establishing transparency for safety relevant information and
data

Y VYV

NANOREG SbD is driven by the needs of the correlating and relevant regulation(s)

© TEMAS AG, 2017 10
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SbD as part of an industrial innovation model
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SbD concept and Risk Assessment (RA)

Safe-by-Design is an ongoing process within
an structured innovation model

Initial Decizion on Deci n Post mu:r':-e lisati Post
- Business Business Development g M Implement.
wereen Concept Case Review usiness eview
) 1 Analysis
Idea Stage Stage Stage Gate Stage Stage
1 2 3 4 4 5
\J / \ IJ / | 4 |
I
Preliminary Detailed Experimental Testing & Full Preductien
(sl &
th tch business (Bulld business Case) Market Launch

conce| pt]

Specifics:

* SbD starts at a very early stage with the
identification of uncertainties and potential
risks

* SbD starts with pre-cautionary tools

* SbD is a continuous dynamic process

* Risk Assessment is a tool of the Inventory of
the SbD implementation platform

A Risk Assessment (RA) will be performed
at defined stages and/or triggered
by a special need.

Decision on Decisionon Pest Pre- Fost

" . commercialisation
Business Business Development Implement.
Business

[= t
oncep! Case Review Analysis Review

o‘l@ﬂ$l$l$w

Freliminary Detailzd Experimental Testing & Full Pmdur. ion
Investigation Investigation Development Validation
(Sketch business  (Build business Case) I'dartel Launch
concept)

Specifics:

e RA is a well established, defined and
accepted process initiated at defined stages

* RA delivers well defined information about
the risk of a material or product RA

* Measures to reduce risks are not part of RA

Initial
Screen

© TEMAS AG, 2017
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SbD concept versus Sustainability and Life Cycle Analysis

Safe-by-Design is an ongoing process
within a structured innovation model

. . Fre-
Decision on Decisionon Post . Post
Business Business Development comgﬁ:?;:lsuiamn Implement.
Concept Case Review nes Review
| Analysis

Gate Stage Stage Stage Stage Gate Stage
1 1 2 3 4 3 5

: J z IJ W/ ] W/ I I
Preliminary Detailed Experimental Testing & Full Production
gati | { Validation &
(Sketch business (Build business Case) Market Launch
concept)

Initial
Screen

Specifics:

e SbD starts at a very early stage with the
identification of uncertainties and potential risks

e SbD starts with pre-cautionary tools

e SbD is a continuous dynamic process

 Sustainability Analysis and LCA are tools of the
Inventory of the SbD implementation platform.

© TEMAS AG, 2017

SA & LCA will be performed at defined
stages with different levels of
exhaustiveness.
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Specifics: st Exhaus»

* Established & standardised method. Evaluates potential
impacts on ecosystems, human health and resources.

e Limitations when applied to nanomaterials.
Development needed: evaluation methodology & data
on production.

e LCA can be applied ex ante to manage/ control/ mitigate
the (out-coming-future) potential impacts.

* |n early stages simplified LCA appro source: LCA group of GIAKER ES
Anal.)

» Sustainability Analysis and LCA, although different

scenarios can be evaluated.
13
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Target groups of SbD

Industrial companies Research and development
(Safety dossiers and safety profiles of nano materials (Inventory of safety relevant concepts,
and nano products, corporate social responsibility, ) tools, and data bases)

labels, code-of-conduct)

Innovation promoting agencies
(Realisation of safety relevant requests)

Society

(Transparency = trust)

Regulation authorities and agencies
(«Regulators prepared for innovation»)

© TEMAS AG, 2017 14
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Elements of the SbD implementation concept

Requirements of the defined regulation (s) adapted to the

Safety Dossier . :
various phases of a project

Latest data and comparison to the gate criteria of a

Safety Profile nanomaterial / nanoproduct

Support of the SbD application by harmonised concepts, tools,

Inventor
y procedure, data sources and data bases

SelbhpalelEEnEriela™  Manual for the phase specific implementation of SbD, application
Platform (Web) specific templates for a low barriers to start a project

Trainings For the SbD concept and the SbD implementation

© TEMAS AG, 2017 15
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Safety Profil output of the SbD implemention process

Content:

= Creation of project-specific documents
for selected target groups

= Structuring of all safety relevant data
and information

Goal and purpose:
= Support of the management processes
= Exchange of information

= Standardised overview of the “gate-
pass” criteria compared to the
elaborated values

© TEMAS AG, 2017

------- Gate pass  «++++++ Elaborated value

balancing of risks with nano definition nanospecific need for

o costs and benefits 100 action,
credibility and reputation 90 - identifier
80
soft regulation 70: physico-chemical identity
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.. risk identification
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Exemplarily graph, under development
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Safe-by-Design and the GLOBAL RESPONSIBLE CARE CORE PRINCIPLES

1. Continuously improve the environmental, health and safety knowledge and performance of our
technologies, processes and products over their life cycles so as to avoid harm to people and the
environment
- NANOREG Safe-by-Design (SbD) concept

2. Use resources efficiently and minimise waste
- ldentification of uncertainties and potential risks at early stage

3. Report openly on performance, achievements and shortcomings
—> The safety profile is an effective tool thereto

4. Listen, engage and work with people to understand and address their concerns and expectations
— SbD creates transparency, as a basis for dialogue

5. Cooperate with governments and organisations in the development and implementation of effective
regulations and standards, and to meet or go beyond them.

—> Innovators prepared for regulation is an instrument thereto

6. Provide help and advice to foster the responsible management of chemicals by all those who manage
and use them.

—> SbD is such instruments

© TEMAS AG, 2017 17
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Implementation of SbD along the Value Chain

The entire
Value Chain
Innovation and R&D projects for materials and
products
Applied
industrial R&D pI‘OjF_?C'IES for Innovation processes for | | ( Recycling/Disposal
innovation and materials materials and products : L Processes
R&D projects
Innovationand R&D ||, «——{  Useand
projects l application of
for components products

© TEMAS AG, 2017 18
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Access the Safe-by-Design implementation platform
(Web application)

. Precaution in applied Research and Development (R&D) projects
https://temas.taglab.c TEMAS l ot Home  Logout  AboutSbD/  TEMAS/
Safe-by-Design Implementation Platform vos
h/SbDimplementation
/IndeX.php?p=h0me Project page . . -
Safe-by-Design implementation platform
Project header
. . The TEMAS Safe-by-Design platform supports industrial innovation and R&D projects. Safe-by-Design is a concept to
lee demonstratlon Of - identify risks for humans and the environment as early as possible during the development of an innovation and R&D
. P process. More information can be found in the VADEMECUM for the Safe-by-Design Implementation Platform.
the beta version (V0.8)
Reports & output PDFs ¢ YADEMECUM | PDF
based on a case study _
File management Technical note
This web application uses cookies. Your data will be stored in a session temporarily. The session expires after four hours of
inactivity and your data will be lost. Please save your current data by downloading the project file.
Project file
[ Load existing project ] [ Start new project
Acknowledgments
Send feedback @ TEMAS 2017

© TEMAS AG, 2017 20
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Structure of the Safe-by-Design Implementation Platform

Project
(Header)

v

Project Phases

Needs, Tools,

Outputs

"| Concepts, SOP, DB

Project and phase
(stage) definition

Target Groups

v

Regulations

v

Provision of information

Data Input Consolidation

v

about regulation, material,
and processes

Summaries Data & Information

U

(Reports)

SbD
Implementation
Platform

(Web application)

© TEMAS AG, 2017

v

Missing Tools, Outputs > File i Evaluation of data and
concepts Safety Profile Management ! Safety Profile
TEMA S Precaution in applied Research and Development (R&D) projects
—‘I | Safe-by-Design Implementation Platform vos Home Logout About SbD/ TEMAS/A

Project page

Project header @
Input @

Reports & output PDF @

File management

Safe-by-Design implementation platform

The TEMAS Safe-by-Design platform supports industrial innovation and R&D projects. Safe-by-Design is a concept to
identify risks for humans and the environment as early as possible during the development of an innovation and R&D
process. More information can be found in the VADEMECUM for the Safe-by-Design Implementation Platform.

e VADEMECUM | PDF

Project file

[ Load existing project ] [ Start new project ]
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SbD Implementation

Idea for or existing
MNM or MNM containing
product, or production process

¥

Actual MNM related
information (data,

The NANOREG Safe-by-Design concept
consists of the following elements:

tools, procedures, and

concepts) can be fed Safe-by-Desian » Data Output in the
into the Safe-by- (S‘LD) 8 structure of the
Design process. SAFETY DOSSIERS

1. Procedures adapted to the latest scientific Data requirements process

per stage elaborated

knowledge, information and data in SAFETY DOSSIERS

non-existing data SAFETY PROFILES

of MNMs, MNM
containing

3. The safety profile, developed from the
"requirements" of the project-specific "Safety Etaoraanisationa oroducts and

Dossier = o
non-existing data)
This SbD concept makes it possible create an L = o
actual Safety Profile when new findings and SN 7

Safer MNMs, MNM containing products,

d ata dare avd | I d b I e and production processes

Intraorganisational i
2. Stable SbD implementation process data input » ¥

Y/
e
(existing and —%
m
v
n
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Many thanks for your attention
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