Navigating Sustainability:
Safe by Design Strategies across
Industries
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5&C Best - Eurotox Corporate Program

7 EUROTOX ©

CORPORATE PROGRAM

S&C BEST Srlis one of the 12 Companies
worldwide
joining the EUROTOX Corporate Program
https://www.eurotox.com/corporate-program/
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Sustainability: core value

People: improving people’s lives through DSM’s
activities, products and innovations (People+).
Respect for people and recognition of their
fundamental rights.

Planet: improving the environmental footprint
through DSM’s activities, products and innovations
(ECO+) (more value with less environmental
impact)

Profit: creating profitable business and value for
DSM’s shareholders while meeting DSM’s objectives
to provide solutions to global societal needs.

https://www.sc-best.eu/consulenze-tossicologiche/




In the meantime....

SoYou BV
BioEvol Srl

Wakonda SpA
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Sustainability refers to the ability
to meet the current needs of society
without compromising the future



What is Sustainability FOR YOU?




Safe-by-Design
is about including safety
at the earliest possible stage
of product and process development



WHAT is SAFE BY DESIGN for YOU? !“;‘i













How far

YOU

WANT to go in your decisions
towards
«safe by design»?




Ikea ritira 4 milioni di lampade per bambini: a Visita >
«rischio strangolamento» - |l Secolo XIX

Le immagini potrebbero essere soggette a copyright. Scopri di piu




YOU
can make the differences, with your choice
as person, and even more, as PROFESSIONAL
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Historical
background

o «Earth Summit» in Rio de Janeiro (1992)

Adopted United Nations Framework Convention on
Climate Change (UNFCCC) to cooperate as member states
to combat "dangerous human interference with the
climate system" and to stabilize greenhouse gas
concentrations in the atmosphere

0 «Kyoto Protocol» in Kyoto (1997)

implemented the objective of the UNFCCC to reduce the
onset of global warming by reducing greenhouse gas
concentrations in the atmosphere to "a level that would
prevent dangerous anthropogenic interference with the
climate system*”

2 «Paris Agreement» in Paris (2015)

New actions and requirements to limit the increase to 1.5
°C, recognizing that this would substantially reduce the
effects of climate change.

- The Green Deal (11 December 2019)
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The European Green Deal

«a new growth strategy that aims to transform the EU into a fair and prosperous society, with
a modern, resource-efficient and competitive economy where there are no net emissions of
greenhouse gases in 2050 and where economic growth is decoupled from resource use»

Mobilising research
and fostering innovation

Transforming the
Increasing the EU’s Climate [EU's economy fora A zero pollution ambition
ambition for 2030 and 2050 sustainable future for a toxic-free environment

/

Supplying clean, affordable Preserving and restoring
and secure enerqgy ecosystems and biodiversity
1 ,
Mobilising industry From ‘Farm to Fork”: a fair,

for a clean and circular economy healthy a;d environmentally
friendly food system

/

Building and renovatingin an Accelerating the shift to
energy and resource efficient way sustainable and smart mobility

Leave no one behind
(Just Transition)

Financing the transition

TheEU asa A European
global leader | Climate Pact



Key points of EU Green Deal

4

.S

.

Be the first climate- Aim to at least 55% less net Plant 3 billion additional
neutral continent greenhouse gas emissions by trees by 2030
2030, compared to 1990 levels

actions on:

TRANSPORT

HOW > ENERGY

RESEARCH
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Economia circolare

ECONOMIA
CIRCOLARE

Riparazione




Esempio di safe by design nell’economia circolare

ECONOMIA
CIRCOLARE




CHEMICAL INDUSTRY
one of the main targets

There are already many regulatory instruments in place that affect the

chemical industry
WHY?
1. EUisthe 2" global producer of CHEMICALS

2. Chemical industry has a major impact on

» HUMAN HEALTH

» ENVIRONMENT

3. High number of chemicals



Inside toxicity of chemicals

CHEMICALS: Chemicals are the building blocks of the goods we use, and for high-tech
materials needed for a circular and climate neutral economy

- Substances (raw materials)

-~ Final products (citizens are the users)

In the production of chemicals:

T 1 ENERGY NEED FOR THE RIGHT CHEMISTRY TO
™M co, LIMIT THE EMISSIONS



KEY POINTS
1

EU Chemicals
Strategy for

Sustainability
(CSS)

x Banning Harmful Chemicals
Y Cocktail Effect Consideration

" Itisanintegral part of EU Green v/ Phasing Out PFAS

Deal

= [t aligns with EU’s commitment to

2 TOXIC-FREE environment i&. Investment in Safe and Sustainable Chemicals

i Simpler Risk Assessment Process

@ Global leadership

y




Insight into toxicity of chemicals

Actions to implement the sustainability about chemicals
go via chemical regulation updates,

targetting very hazardous chemicals,

also called «Substances of Very High Concern» (SVHC)

HUMAN HEALTH
» Carcinogenic, Mutagenic, Reproduction Toxicant

» Endocrine disruptors

ENVIRONMENT
» PBT
» PMT

(in general «forever chemicals»)




ersistent chemicals have high
P intrinsic molecular stability

and do not easily degrade in the
emvironment or in living organisms or
during technical processing. Persistent
organic pollutants (POPs) is a specific
subcategory, with polychlorinated
biphemnyls (PCEs), per- and
polyfluorinated alkyl substances (PFAS)
and crganomercury being examples.

Mobile chemicals are either very water
soluble or very volatile making them
difficult to remove with abatement and
remediation technologies.

Accumulation occurs in the
environment or in humans if the rate
of input exceeds the rate of removal.

Bioaccumulation occurs when chemicals
accumulate in Ining organisms, typically
due to a long-term intake of food or
water contaminated with chemicals that
are not efficiently removed from the
arganism. Accumulation of fat-soluble

chemicals occurs in fatty tissues

(e.g. PCBs and diowins), but chernicals
may also accumulate in the blood and
organs (e.g. PRAS).

Endocrine-disrupting chemicals (EDCs)
interfere with the development or the
functioning of the hormonal system
such as the female sex hormones
[oestrogens), male sex hormones
(testosterone) or thyroid hormones.
Examples include bisphenol & (BFA)

and phthalates (e.g. di-{2-ethylexyl)
phthalate, DEHP).

Developmentally toxic chemicals
damage the development and future
functioning of the endocrine (hormonal
system, the immune system or the
neurological system (affecting brain
development). Critical windows

of exposure are associated with
different stages of the development
of an organism. Organotins (e.g.
tributyltin, TBT) and perflucrooctane
sulfonate (PFOS) are examples of

immunotoxic substances, whereas lead,
organomercury and organophosphate
pesticides are examples of neurotoxic
chemicals.

Substances of very high concern
{SVHC) is a term used in the EU
chemicals regulation REACH (registration,
evaluation, authorisation and restriction
of chemicals), for single or groups

of chemicals that are subject to
authorisation. EU legislation requires
that 5¥HCs should be substituted with
less harmful alternatives and the REACH
Regulation provides for risk management
processes to achieve this aim. The SWHC
criteria target substances that have one
or mare of the following properties:
carcinogenic; mutagenic; toxic for
reproduction; persistent, bicaccumulative
and toxic (PET); very persistent and very
bicaccumulative (vPvB) or giving rise to

. Ecosphere
equivalent levels of concern. Examples
. . Technosphere
of the substances causing equivalent
Housesphere

concern include neurctoxic and
endocrine-disrupting chemicals. m
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Insight into toxicity of chemicals

Carcinogenic =>cause cancer
Mutagenic =2 interact with DNA, causing different adverse effects, also cancer
Reproduction toxicant = cause problemsin reproduction (i.e. fertility decrease) o
to the development

Endocrine distruptors = Definition (WHO, 2002): “An endocrine disruptor is an
exogenous substance or mixture that alters function(s) of the endocrine system and
consequently causes adverse health effects in an intact organism, or its progeny, or
(sub)populations.”
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EFFECTS OF PFAS ON HUMAN HEALTH

Tiroid disease

Increase in cholesterol

Breast cancer

Liver damage

Kidney cancer

Inflmammatory bowl disease

Testicular cancer

Affecting the unborn child

Delayed mammary gland
Lower birth weight
Obesity

Increased miscarriage
risk

- (_I._l

PFAS TREATED

PFAS TREATEI? MATERIAL FOOD PACKAGING
{sudg as aecrosal, (abnc p roleclt;:s':::gln (such as grease-resistant
R paper products)

PFAS PRODUCING/
USING INDUSTRIES

|

Wastewater
to WWTP

Wastewater direct
discharge to stream

—

RESIDENTIAL HOMES

Drinking
water

Sl
Food products

Leachate
to WWTP

|
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1 | Sludge | 3
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‘ ! Plant uptake
Wastewater direct Firefighting foam ‘ [

discharge to stream <

GROUNDWATER

PFAS = forever chemical




ISSUE with FOREVER CHEMICALS

BIOACCUMULATION BIOMAGNIFICATION

11400 -17300

3200 - 3560

6-45

1.56

Il safe level e dell’ordine di picogrammi/kg food (EFSA, 2018)

285

PCE concentralion
(pd.)




REACH (Registration, Evaluation, Authorisation, and Restriction of Chemicals) (REACH
Regulation (EC) No 1907/2006) is a crucial EU regulation designed to safeguard human

[ J
H Ow CS S WI I I h a e n health and the environment from the risks posed by chemical substances. Here are the key
aspects of REACH:

1.Registration: Companies are required to register chemical substances they manufacture
or import in quantities exceeding one ton per year. This process ensures that essential
safety information about these substances is available.

2.Evaluation: Authorities assess the safety data submitted during registration. They
evaluate the potential risks associated with the substances and take necessary actions to
mitigate any identified hazards.

3.Authorisation: Certain hazardous substances, known as Substances of Very High Concem
(SVHCs), require specific authorization for their use. Companies must apply for
authorization if they wish to continue using these substances.

> REACH revision 4.Restriction: REACH empowers authorities to impose restrictions on the use of hazardous
chemicals when necessary to protect human health or the environment. These restrictions
» Moreinformation on substances apply across the EU.

5.Safety Information: REACH ensures that safety information about chemicals is available

. . to consumers, enabling informed choices. It also promotes innovation and competitiveness
> Registration of polymers within the EU chemicals industry.

CLP Regulation (EC) No 1272/2008 aligns EU legislation with the GHS (Globally Harmonized

> CLP rEViSion System of C.Iassification and LabeII.ing of Chemicals). It governs the.cla.ssificatio'n, labelling,
and packaging of hazardous chemical substances, providing essential information to users
about workplace consequences123. In summary:

» New hazard criteria 1. Classification: CLP defines criteria for categorizing chemicals based on health and
environmental risks.
< Immunotoxicity 2. Labelling: Standardized labels communicate clear information about health effects and

necessary precautions.
3. Packaging: CLP sets requirements for safe chemical packaging, including container

“ NeurOtOXICIty specifications, hazard symbols, and safety instructions

®,
0.0

Endocrine disrupters

.
0‘0

PBT, vPvB, PMT, vPvM (those are persistent chemicals)
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REACH

Regulation (EC) 1907/2006 concerning the

Registration, Evaluation, Authorization and Restriction of Chemicals as
establishment of the European Chemicals Agency (ECHA)

GOALS of REACH
» Ensure a high level of protection for human health and the environment
» Ensure the efficient functioning of the internal market

» Stimulate innovation and competitiveness in the chemical industry

MAIN PRINCIPLE OF REACH

No data, No market




How REACH works

Further
actions

b

REACH
Registration

Dossier
evaluation

/

|

N

Substance
evaluation

Y

) Restriction

|

i

Classification
change

A 4

SVHC
Candidate list

No further

action needed

Other
regulations

A 4

Authorization




CLP

» Regulation (EC) No 1272/2008

» The CLP Regulation(for “Classification, Labelling and Packaging”) is a European
Union regulation from 2008, which aligns the European Union system of
classification, labelling and packaging of chemical substances and mixtures to the
Globally Harmonised System (GHS).

There are new hazard classes for

» Endocrine disrupting chemicals (ED HH, ED ENV)

» Persistent, Bioaccumulative and Toxic (PBT) or very persistent and very
bioaccumulative (vPvB) chemicals

» Persistent, Mobile and Toxic (PMT) or very persistent and very mobile (VPVM)
chemicals




Endocrine Disruptors = Interferenti endocrini

& Ad Aprile 2023, EC ha introdotto nuove frasi di pericolo per gli ED oppure per misc

Nei prossimi anni, le etichette di queste sostanze cambieranno di conseguenza (e a
degli SDS)

EDHH 1 EUH380 Puo interferire con il sistema endocrino negli

esserl umani

ED HH 2 EUH381 Sospettato di interferire con il sistema

endocrino negli esseri umani

ED ENV 1 EUH430 Puo interferire con il sistema endocrino

nell’ambiente

ED ENV 2 EUH431 Sospettato di interferire con il sistema
endocrino nell’'ambiente




Food Contact Material (in plastic)

» EU Reg 10/2011 on plastic materials and articles intended to come into
contact with food

4. The substances not listed in the Umion list or provisional hst
referred to m paragraph 2(b) shall not belong to either of the

following categories:

(a) substances classified as ‘mutagenic’, ‘carcinogenic’ or ‘toxic to
reproduction’ in accordance with the criteria set out in sections
3.5, 3.6. and 3.7 of Annex I to Regulation (EC) No 1272/2008 of
the European Parliament and the Council (?);




Food Contact Material (in plastic) and Cosmetic Reg : BPA

As from 2009 is listed in the EU Reg 1223/2009 as forbidden in cosmetic products

Food has been identified as the main source of human exposure to BPA, followed by
dermal absorption, air and dust inhalation, revealing ubiquitous and continuous
contact with BPA.

Bisphenol A (BPA) is authorised for use as a chemical compound for the production of
plastic food contact materials (FCMs) under Regulation (EU) No 10/2011.

As from 2011, it is forbidden in the biberon production EU Reg 321/2011

According to requirements of the Regulation (EU) No 2018/213, BPA has been banned
in the manufacture of polycarbonate drinking cups or feeding bottles intended for
infants and young children.

About this initiative

© In preparation

AS from 20 18’ Stricter I i m it On B PA i n food CO nta Ct materia I Summary This initiative will impose a ban on the use of BPA in food contact materials (FCMs), including

plastic and coated packaging. This follows the publication of the European Food Safety Authority’s
Draft act opinion, which indicates a concern for human health.

We are preparing for full ban

09 February 2024 - 08 March
2024 « address the use of other bisphenols in FCMs to avoid replacing BPA with other harmful
substances

FEEDBACK: OPEN
« set out derogations and transitional periods that may apply to businesses.

UPCOMING Topic Food safety

Type of act Regulation

Commission adoption Committee 20408 [

Planned for
First quarter 2024

Draft act

FEEDBACK: OPEN ' '




Medical Devices Regulation

» Regulation (EU) 2017/745 of the European Parliament and of the Council of 5 April 2017
on medical devices, amending Directive 2001/83/EC, Regulation (EC) No 178/2002 and
Regulation (EC) No 1223/2009 and repealing Council Directives 90/385/EEC and
93/42/EEC (Text with EEA relevance. )

Devices,

shall only contain the following substances in a concentration (a) substances which are carcinogenic, mutagenic or foxic lo repro-
0 : H here 3 : st duction (*CMR"), of category 1A or 1B, in accordance with Part 3

Ilbﬂ"u:(‘: I]'] Yo L'thght ]-_-..}r wmght {wfw) W _]I.lsllﬁtd P of Annex VI to Regulation (EC) No 12722008 of the European

Section 10.4.2: Parliament and of the Council (1), or

(b) substances having endocrine-disrupting properties for which there is
scientific evidence of probable serious effects to human health and
which are identified either in accordance with the procedure set out
in Article 59 of Repulation (EC) No 1907/2006 of the European
Parliament and of the Council (%) or, once a delegated act has been
adopted by the Commission pursuant to the first subparagraph of
Article 5(3) of Regulation (EU) No 35282012 of the European
Parliament and the Council (), in accordance with the criteria that
are relevant to human health amongst the criteria established therein.

10.4.2. Justification regarding the presence of CMR and/or endocrine-disrupting
substances

The justification for the presence of such substances shall be based upon:




IT CAN ALSO AFFECT MY WORK




Do you want to make the difference?
Make the right choice at work

53




WHY THE TEXTILE INDUSTRY?

DEtOX ' * textile industry is the second largest polluter of fresh water

worldwide
Ca m pa ign . 3.590 chemical substances are used to turn raw materials into
textiles
* the compliance with law does not prevent the pollution of water

Promoted by Greenpeace, due to high and the presence of hazardous chemicalsin final products

pollution caused by TEXTILE INDUSTRIES - o
ZERO DICHARGE HAZARDOUS CHEMICALS

» Main goal: eliminate all the hazardous
chemicals (i.e. SVHC) from supply chain

» Black-list prepared

» Companies take responsibility over the
production chain

» 79 Detox committed companies including
19 global fashion leaders joined the
campaign




ZDHC international program

Acronym of «Zero Discharge of Hazardous Chemicals»

Target companies: the entire supply chain shall comply to the program

» from raw materials producers to brands in the textile and footwear sectors

introduce certain types of substancesinto the production cycle, which are expressly
classified in a special list “MRLS” (Manifacturing Restricted Substance List), which
lists the substances that are subject to restriction in production processes.

H OW TO manage wastewater, respecting the concentration limits imposed by the

Wastewater Guideline (also issued by ZDHC)
COMPLY \_

demonstrate that a system of research and development of alternative
substances is being implemented
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Microplastics

”Any Solid or Semi-solid particle
consisting of polymers or containing polymers
that have a size of 5 mm or less
in at least one external dimension”

[ECHA, 2019]




Microplastics

o e

“ ;icmheads
g Plastic

pellets

Unintentional
degradation

[ PRIMARY J

SECONDARY
SOURCES

SOURCES

,MICROPLASTIC
-' Q \‘ @ The result of
N~

Intentionally manufactured larger plastic breakdown

to be under 5mm
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Microplastic in food

Industrial activities

Fishing
activities

VAY
Eo
> Vi 4

\ Plastic littering

Fragmentation due to
UV mechanical and
Microbial

MICROPLASTIC~ V4
-

#C :‘ Ingested
by fish

13




But what is the concern about Microplastic?

\@I

fncropasic e
N~

As carrier of toxic substances Due to their direct interaction wi




Direct health effects of Microplastics

MICROPLASTIC
Inhalation exposure
Fiber, aerosol, fertilizer

Fibers ‘ a
Beads
9 ® o MICROPLASTIC
Q Foam Ingestion exposure (exp. below 50 micrometer)

Fragments Food, drink water, beverage

21

HEALTH EFFECTS:

e Oxidative stress

¢ Neurotoxicity

e Reproductive
toxicity

e Carcinogenicity

e Altered metabolism

¢ Immunoresponc
o

MOST OF THE
INFORMATION COMES
FROM EXPERIMEN4

MODELS
\




Guideline and Regulation:
what is the EU doing?

Protecting environment and health: Commission adop
measures to restrict intentionally added microplastics

! b

' The restriction covers all synthetic polymer
particles below 5 mm that are organic,
insoluble and resist to degradation

____.—-—;/’_///”

Fertilizers
Medical device

European
Commission

(M7 4

31




15 trends spotted at the Spring-Summer 2024 Visita >
Fashion Week




HOW WILL IT AFFECT ME?




As citizen
«BEING PART OF THE SOLUTION»

» More sustainable choices

PESCA
SOSTENIBILE
E CERTIFICATA

MSC

www.msc.org/it

=
Ecolabel

www.ecolabel.eu

ORGANIC

J

w

PEFC

PEFC/18-41-T1

e EFSC

www.pefc.it www.fsc.org




CORRIERE DELLA SERA

L]'Vi I'lg CASE DESIGN ARREDAMENTO ARCHITETTURA ARTE INDIRIZZI CATALOGO

CASE » CASE MINIMAL

Ad Amsterdam, una casa galleggiante a zero emissioni Fonti
energetiche sostenibili, riciclo dell’acqua e filosofia no waste per
un'architettura sull'acqua progettata dallo studio 129 architects
nell'area residenziale di Schoonschip

| | l'm |u,l
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E niaga.world

https:/iwww niaga world - Traduci questa pagina &

Design to use again | Niaga by Covestro AG
We help our partners redesign products for circularity using fewer, cleaner and infinite materials

and reversible connections. Find out how.




DSM Endurance backsheet

A fully recyclable rear-side film providing long-
term protection to solar panels




YOU
can make the differences, with your choice
as person, and even more, as PROFESSIONAL




WAKONDA







wakonda

arborea vita viventi




Y

wakonda
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Rifertilizzante del suolo Combatte la desertificazione

&3 D

Zero sprechi e scarti Economica
in filiera e altamente produttiva

@’ i

Fa bene alla Salute Ottimo produttore
di Bioenergia

S

Nutrimento di qualita
per animali




Animal Feed

Raw Material

Process injection

Digestate







