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PARC project

Support to Green Deal and Chemical Strategy for Sustainability

Number of participating countries: 27

Austria (AT), Belgium (BE), Croatia (HR), Cyprus (CY), Czech
Republic (CZ), Denmark (DK), Estonia (EE),

Finland (FI), France (FR), Germany (DE), Greece (EL),
Hungary (HU), Iceland (IS), Ireland (IE), Israel (IL), Italy (IT),
Latvia (LV), Lithuania (LT), Luxembourg (LU),

Netherlands (NL), Norway (NO), Poland (PL),

Portugal (PT), Slovakia (SK), Slovenia (Sl), Spain (ES),
Sweden (SE), Switzerland (CH), United-Kingdom (UK)

Participating EU agencies/services:
3 agencies: EEA, EFSA, ECHA
and 5 DGs: DG R&l, DG ENV, DG SANTE, DG GROW and JRC

* A public-public partnership under Horizon Europe

* 7 years partnership — 400 millions euros co-funded

« An initiative where the European Union, prepared with early involvement of Member States and Associated
Countries, together with public partners (EU and National Risk Agencies, Universities, Public Research
Organisations), commit to jointly support the development and implementation of a programme of research
and innovation activities in relation with the assessment of risk of chemicals.

P-Ac-CC

. Member States

3 Associated Countries

2 Mon-asscciated Third Countries
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PARC thematic areas

Risk assessment
Monitoring
Hazard assessment

Innovation

P-Ac-C
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Tools & resources

Innovative tools and methods

Safe and sustainable by design

PARC FAIR Data Hub
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Building capacities
Laboratory networks +
Online catalogues on exposure monitoring +

Trainings +

Skills development for FAIRification of
PARC data

https://www.eu-parc.eu/#thematic-areas

Science to policy

Science to policy dialogue network +
PARCopedia +
PARCroute +

Policy uptake and regulatory achievements +

Co-funded by
the European Union




PARC WPS8 Tools, Task 8.1 SSbD

8.1: Supporting the operationalisation of the SSbD criteria and methodology

developed by the EC and testing an SSbD toolbox to support the implementation of
SSbD by the various users

Aktiviteter:

e 8.1.1 Translate EC SSbD criteria & methodology towards operationalisation
e 8.1.2 Toolbox development

e 8.1.3 SSbD toolbox operationalisation: Use cases & indicators

e 8.14 Knowledge sharing & Education

as key factors for efficient SSbD operationalisation

Co-funded by
the European Union




SSbD assessment workflow R

PARC toolbox concept g
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EUROPEAN
COMMISSION

Brussels, 8.12.2022
€(2022) 8854 final

COMMISSION RECOMMENDATION

of 8.12.2022
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chemicals and materials

Review of safety and
sustainability dimensions,

and tools
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Safe and Sustainable by
chemicals and materials

Review of safety
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aspects, method
and tools

Caldeira, C Farcal, R, Mol
Rouscher, H, Rasmussen,
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DRAFT FOR CONSULTA

st

Des

Applicd
framey

DRAFT)|

Caldeira, C{
Farcal, R,
Rauscher,

ISSN 1831-9424

Safe and Sustainable by Design chemicals
and materials - Methodological Guidance

Abbate, E, Garmendia Aguire, |, Bracalente, G.,
Mancini, L, Tosches, D., Rasmussen, K, Bennett,
M., Rauscher, H, Sala, S.

2024
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8.1.1

Translate EC SSbD criteria & methodology towards
operationalisation




Connecting SSbD Toolbox users

® ®_©O : : _
X TS = 8 in-depth interviews/focus groups
- = Qopen conversations > 3 hours

Interview/focus group

- = Diverse group of companies
I Developers and producers of base chemicals/materials
Producers of specialty chemicals/materials

= Formulators of consumer products

Companies = Mainly large companies
. = Agenda topics
v = = |nnovation
v = = Safety, sustainability, socio-economic assessment
= EU SSbD framework
Agenda = Other

P—,-’-\-}Q—(: Based on: Sarigiannis & Westra: presentation at SbD Workshop 6-7 dec, 2023
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Scoping in the recent EC Guide

P-Ac-C

SSbD - Overview of the 1st Methodological guidance
Scoping analysis: The life cycle

=== e rr—

Emission to Emission to
airfwater/soll l Emisslon to air/water /sl I [ airfwater/soil
- -
Ptﬂuuo"A o Py A
value-chain | e || ————— —_—
| Chemical/material Chemical/ || Processing Product | Product | Product
synthesis material manufacturing use ol

Precursor B m 3 T

value-chain

s | ] [t
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Acknowledging the interative nature of SSbD

Strategies and pnnclpln

Gate Gate
| 4
can be followed
Green hemm'y
Green engineering
Sustainable chemistry
(3}

Safe by design

PARC
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Innovation

tage gate model Business
Ideation Scoping Case

Si

Increasing TRL/Stage / Increasing information

Development Launch

Exploratory phase

General & feasibilty

- Limited time and funding

- “Proof of principle” (Does it work?)
“Proof of benefit” (Market fit)
“Fail early, Fail cheap”

Safety

- Basic screening

- Expert judgement
‘Red flag’ approach

- Application driven

Sustainability

- Limited

- Company strategy important
- Comparator/in-house

- Portfolio/product group

Exploratory phase

General & feasibilty

- Dedicated project time and funding
- Development of proof of context

- Decreasing ‘risk of failure’

- Customer need/Market fit

Safety

- Application based hazard hypothesis
formulation and testing
‘Red flag’ approach

- Registration/regulation as context

Sustainability

-  GHG as a driver

- Screening LCA

- Portfolio/product group

- Value chain collaboration to map cradle
to grave

P—,—’-\\—EQ—(: Based on: Sarigiannis & Westra: presentation at SbD Workshop 6-7 dec, 2023

> Gy
Investment and development phase

Market phase

General & feasibilty

- Proven functionality

- Clear market perspective
- Pilot tests

Safety
- Registration ready/Compliant
- Application as a context

Sustainability

-  GHG as focus

- Portfolio/product group

- PEF in limited cases on
demand

- Planetary boundaries not
mature enough

Co-funded by
the European Union




Some key learnings

Stage gate is very commonly used
* Not uniform, non-linear/iterative, either structured proces or more informal

Starting point of innovation is important
*  Single chemical — Process — Product — Optimization (— Value chain)

Decision making

« Team effort — team compostion depends on maturity level
«  Balancing act — performance in early stage key

»  Final decision increasingly strategic

Industry/sector specificity

* Innovation process is company specific

«  Company profile, (corporate) company policy is important in S&S assessment
»  Socio-economic aspects often part of company policy

«  Sector developments — generalized approaches/data sets/models

Tools and data
«  Variety of tools and data: from QSARs to checklists to certification schemes
*  Open to share under conditions

D_A iD—C: Based on: Sarigiannis & Westra: presentation at SbD Workshop 6-7 dec, 2023
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8.1.2

Toolbox Development




Stage gate approach

SSbD toolbox implementation

Linking models within the SSbD framework and the stage gate approach

: USEtox
DNV GL Safeti ConsExpo ASPENplus
+ INTEGRA . ©
Chesar H EUSES 4 - .
: SprayExpo ¢ Chesar SimaPro GaBi
Stoffenmanager : CEM . INTEGRA .
EUSES Brightway2
ART tool MERLIN Expo
INTEGRA GaBi
DNV GL Safeti i
' INTEGRA USEtox p Brightway2 USEtox
ART tool : < ConsExpo .
. EUSES . . .
Stoffenmanager E Chesar E Chesar openLCA : SimaPro
. CEM
SprayExpo EUSES MERLIN Expo ASPENplus ProScale
STAN
SprayExpo MERLIN Expo VERMEER FCM
INTEGRA . Fast Track LCA
RISKOFDERM . USEtox :  CEM . ProScale
: TREXMO E-FAST 4 H
Stoffenmanager : EUSES : INTEGRA USEtox ASPENplus
ART tool 5 EUSES : ConsExpo
DNV GL Safeti DPMEA PMFA
ASPENplus
AMBIT
: STopTox
Danish QSAR DB P EMKG-Expo-Tool \ ChemSTEER ASPENplus
. : E-FAST
: Episuite ECETOC TRA : INTEGRA : INTEGRA Fast Track LCA,  AspENplus
SubSelect H : . .
" VEGA ProScale. * TREXMO ProScale * ECETOC TRA Gagi  ProScale
OECD QSAR Toolbox DNV GL Safeti VERMEER FCM
Danish QSAR DB
STopTox
VEGA i; ECETOC TRA
. AMBIT
Oncologic 9.0 : : INTEGRA + INTEGRA -
H OECD QSAR Toolbox Sustainability method selection tool
ZZS Similarity tool ____ ProSeale VERMEER FCM Y
Episuite
1 2 3 : |

SSbD framework steps

Co-funded by
the European Union




SSbD toolbox implementation

Computational implementation — key features

Bring together and develop tools that support safety and sustainability aspects
= Cover the needs of all steps (1-5) in the SSbD framework
= Align them with data needs for the various innovation stages

Forge functional links between the available tools

Diverse landscape - functional linking will often require tailored solutions.
Develop a choice of (user) interface for the model pipeline;

Link with different databases

Blockchain technologies for use of proprietary data

Co-funded by
the European Union




7. Wizard

A/ Wizard

Wizard

Step 1: Hazan

» Does the novel

» Assess all endp

» What structure

Databases

» If end compou

. Wizara

SSbD toolbox implementation

Next steps — Implementation of the interface
2 ®

Scoping Business Case Development Production

A/ Wizard

Wizard ° o

A [ Wizsra

Wizard ¢ o

Step # / Wizard
Wizard :

» Wha # Wizard

2 = 2 = =
¢
A/ Wizard
. Wizard
Wha
Ideation Scoping Business Case Development
Step
#+ Wizard

» Isrei » Rout

¢
‘ Step 1: Hazard Assessment

» Route specific safety thresholds

» Can

Step
» Wha
Step 2: Human health and safety aspects in the chemical/material production and processing phase

» What is the occupational risk (worker, professional consumer, waste operator) ?

» Wi

» What risk management measures (PPE, organisational, training) should be used to manage occupational risk?

2 ©

Co-funded by
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PARC SSbD toolbox — first tools

BPA and alternatives case study — Model pipeline

Food contact
material migration

Physicochemical properties
for multimedia model

EPI Suite

|
INTEGRA

Hazard data

GaBi Software

4 )

Step 2,3

Environmental,

SSbD scor

PCBottle

‘ ENV HH | ENV.

ssssssss

» B

consumer and
dietary exposure

Isosorbide

A A

1
J

. ( Step 2
ece TO C Occupational exposure
)
Step 4

P_AR

™ Based on: Fotini Nikiforou, AUTH: How to use the PARC SSbD toolbox: BPA and alternatives case study, @ SSbD Toolbox workshop
o
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Step 1 - summary

How to use the PARC SSbD toolbox

BPA and alternatives case study — Step 1
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((((((((((( 5 DATABASE

P-AR-C

How to use the PARC SSbD toolbox

BPA and alternatives case study — Step 1

Codunded by
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™ Based on: Fotini Nikiforou, AUTH: How to use the PARC SSbD toolbox: BPA and alternatives case study, @ SSbD Toolbox workshop
o
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Steps 2 and 3- summary

How to use the PARC SSbD toolbox
BPA and alternatives case study — Steps 2 and 3

EGC/\ O\ LECHACHEY
oy cvncams . | L g IN/TEGRA |

ICompTox Chemicals Dashboard

Tonmage (iyean How to use the PARC SSbD toolbox

or BPA and alternatives case study — Step 3
Environmental releases (in/yvear)

K / T ' Scenario-specific data
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Step 4. LCA —

“midpoint indicators”

Classification / characterisation

SO,
NO,
HCl
etc.

NO,
NH,
P
etc.

Cco,
co
CH,
N,O
etc.

” Acidification”

—>

”Eutrophication”

—

\

—  ”Global warming”

/

20

Our set of indicators for the BPA case:
(selection of indicators/models as
recommended in PEF + ProScale indicators):

- Climate change

- Ozone depletion

- Resource use, fossil

- Resource use, minerals/metals

- Water use

- Land use

- Human toxicity, cancer effects (environment
mediated/USEtox)

- Human toxicity, non-cancer (environment
mediated/USEtox)

- Human direct inhalative exposure impact
potentials/ProScale

- Human direct dermal exposure impact
potentials/ProScale

- Ecotoxicity, aquatic/Usetox

- (Ecotoxicity /ProSaleE)

- Acidification

- Eutrophication

- Photooxidant formation

. Co-funded by
g the European Union




8.1.3

SSbD toolbox operationalisation: Use cases & indicators
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SSbD tool test

Bisphenols case study

: : : H,C_  CH
Scenario 1 — Replacing BPA in polycarbonate bottles ’ }
HO OH
BPA
Q™
CH3
Scenario 2 — Replacing BPA in epoxy resin paints OH
BPAP Isosorbide
CONCRETE & GARAGE
FLOOR PAINT | |
! Name Acronym EC CAS Molecular ECHA dossier

weight (g/mol)

https://echa.europa.eu/el/re
4,4'-isopropylidenediphenol BPA | 201-245-8 | 80-05-7 228.28 gistration-dossier/-
[reqgistered-dossier/15752
https://echa.europa.eu/el/re
1,1-bis(4-hydroxyphenyl)-1-phenylethane BPAP | 433-130-5 | 1571-75-1 290.36 gistration-dossier/-
[registered-dossier/9115/1/1
https://echa.europa.eu/el/re
1,4:3,6-dianhydro-D-glucitol Isosorbide| 211-492-3 | 652-67-5 146.14 gistration-dossier/-
[reqistered-dossier/5661/1/1

Co-funded by
the European Union



https://echa.europa.eu/el/registration-dossier/-/registered-dossier/15752
https://echa.europa.eu/el/registration-dossier/-/registered-dossier/15752
https://echa.europa.eu/el/registration-dossier/-/registered-dossier/15752
https://echa.europa.eu/el/registration-dossier/-/registered-dossier/9115/1/1
https://echa.europa.eu/el/registration-dossier/-/registered-dossier/9115/1/1
https://echa.europa.eu/el/registration-dossier/-/registered-dossier/9115/1/1
https://echa.europa.eu/el/registration-dossier/-/registered-dossier/5661/1/1
https://echa.europa.eu/el/registration-dossier/-/registered-dossier/5661/1/1
https://echa.europa.eu/el/registration-dossier/-/registered-dossier/5661/1/1

Stage gate approach

SSbD toolbox application

Bisphenols case study — tested tools

ISP ASPENpIu
=y plus

L)
1 I | |
. S orayEx CEN SimaPro GaBi
tool USES : - ypenl C/ rightway
. INTEC GaBi
! Ef 3rig htway =
'y ISEte
J onsEx)
EUSI penL ‘
L1 L - I ~ T :
I ‘ |: l‘”r 1 T
| LISI RLI
SprayExg MERLIN Exp: " VERMEER FCM
GRA = = Fast Track LCA
DERM USEto CEM ProScal
TREXH E-FAST
ffenmanager . INTEGRA USEto ASPENplus
i ‘ USE! - ConsExpo
DM :Li DEMI i A
AMBI ENplt
Danish QSAR DB STopTox MKG-Expo_Tool ChemSTEER SPENplus
FAST et
Episuite ECETOC TRA INTEGRA INTEGRA I
1b¢
. VEGA ProScale REXM ProScale ECETOC TRA ASPEN]
= Gabi ProScale
OECD QSAR Toolbox DNV GL Safet VERMEER FCM
STopTox Danish QSAR DB
VEGA / SUtele 1
ncologic 9.0 : A INTEGRA INTEGRA
OECD QSAR Toolbox Sea lainability method selection
ZZS Similarity tool VERMEER FCM
Episuite
1 2 3 4

SSbD framework steps
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Contributors to tools testing
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Bisphenol and substitutes case study
Step 4

Semi-specific flow diagrams — BPA-PC

3. Manufacturing

1. Upstream 2. Production of
of main product

supply chain upstream

(background) products
Energy: Heat,
electricity

catalyst
production

Auxiliaries: Solvents,
stabilizers, cleaning agents

Energy: Heat, electricity Water Packaging materials

_________

Polycarbonate via
Interfacial
polycondensation

granulation Distribution

Injection moulding

Sodium
chloride

Stretch blow
moulding

Scrap treatment or
recycling

Catalyst treatment or
recycling

Auxiliary treatment or
recycling

Wastewater treatment Direct emissions

1. Multiple possible synthesis routes and scenarios possible

Finishing and D
packaging o

5. End-of-Life
phase

4. Use phase
8. Second Life

Auxiliaries: adsorbing,
stripping, cleaning agents

Energy: Heat,

Energy, washing Water oty
electricity

agents

Heat,

S o crricity

______________

Collection &
Transport

Washing of the
bottle

. e Wacta. _ o Waste-
Direct emissions H'jélStE Direct emissions vf?lStB
of substances water water

2. Most substances along the supply chain are known, including Life Cycle Inventory (LCI) datasets.
Several data points are not exactly known, but in practice a baseline scenario can be (and has to be) imagined and

formulated, in which “reasonable™assumptions are put in place

Flow diagram: Martijn van Bodegraven, RIVM

Co-funded by
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Bisphenol and substitutes case study
Step 4

What to do for new or unknown processes ?

 Read-across principles are applicable for chemicals as well as
processes

e Similar chemical structure -> similar hazard properties

e Similar process conditions -> similar emission and exposure characteristics




Bisphenol and substitutes case study
Step 4

What to do for new or unknown processes

1 ldentify the synthesis route
2 ldentify the bill-of-material

Precursors, product, byproducts, possible intermediates, etc

(include the "relevant” ones)
3 Envision the process in industry scale and create a
preliminary process design

Includes separation steps, effluent treatments etc

simple- rule-of thumb based /rough estimates — ERC, SpERC, etc

More advanced, engineering based, in a relevant tool (e.g. Aspen, Matlab or similar)
Include and calculate/estimate relevant emissions

5 Insert it into your LCA

Co-funded by
the European Union




Example result for illustration -
ERCs and SPERCs allow for a rough modell

ing of

using

substance release to air, water and soil

582

171

187

0
80

Ir

' to ai

ISSIONS

Em

39|e2504d

=

o0

<C
— O
(@) c
v 2
© o
2 v
O m
||

30

" Dichloromethane (DCM)

" Naphtha

Crade-to-gate system model

for BPA,

here using ProScaleE for

ing

t scor

impac

Co-funded by
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Rosella Telaretti Leggieri, ProScaleE webinar, 31-05-2024
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8.14

Knowledge sharing & Education




Survey on stakeholder needs for SSbD information sharing and education/training

D_A_D_ B
/ VI \N N\~

Chemicals

PARC - Survey on stakeholder needs for
SSbD information sharing and
education/training

Dear respondent of the survey,

As part of the PARC Task 8.1 Safe and Sustainable by Design (SSbD), we would like to
invite you to support us in identifying stakeholder needs for information sharing as well
as education and training for successfully implementation of SSbD.

The survey consists of 15 to 18 questions and may take 10 to 15 minutes of your time.
Your contribution is important for our activity to select appropriate formats and content
of shared information. We are grateful to you for taking time to complete the survey.
The deadline for replies is 15 September 2023.

Thank you!

The PARC Activity 8.1.4 team
[contact: nanomaterials@uba.de]

Run time from mid July — end September 2023
Set of general questions on information sharing
Specific questions on education/training needs
for regulators/risk assessors, industry (incl. SME,
CROs), science and education

@ Regulators, Risk Assessors
@ Industry, SME, CROs

() Science and education

109 responses

Co-funded by
the European Union
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Draft Report on survey responses and conclusions for the SSbD knowledge sharing platform

Table of contents
* |Introduction
* Methodology
Partnership for the Assessment of * Results
Risks from Chemicals * No. and distribution of responses (regulators/risk assessors, industry (SME,
CROs), science and education)
Task 8.1: Safe and Sustainable by Design

Activity 8.1.4: Knowledge sharing and education as key factors for o ReS ponseS tO q ueStionS
efficient SSbD operationalisation . . .
= oninformation sharing

Survey on stakeholder needs for SSbD information sharing and
= on education and training material (separately for the three different stakeholder

education/training (July — September 2023)

DRAFT REPORT

groups)

= on education and training material (specific questions to stakeholders on science
and education)

=  “any other remarks”

\ \ \ \ \ \ \ e Overall conclusions for the knowledge sharing platform
* Material for information sharing, for education and training
\ \ \ \ \ \ * Content and format of the knowledge sharing platform

* Annex with full list of questions

{5l Dl Bl Bl Tl Sl

\ \ \

Co-funded by
the European Union

as Annex to the Inception Plan Y2, check if report can be published at PARC website
conclusions will also be used for the paper on education framework
please review and leave your comments until 05 Feb 2024

Y V VY

Summary of Survey SSbD Stakeholder needs for education for
IncPlan report draft.docx (sharepoint.com)

Co-funded by
the European Union



https://aristotleuniversity.sharepoint.com/:w:/r/sites/PARCWP8/_layouts/15/Doc.aspx?sourcedoc=%7B2A7E3C98-0914-4F46-A1F8-D1008B1CE4B9%7D&file=Summary%20of%20Survey%20SSbD%20Stakeholder%20needs%20for%20education_for%20IncPlan_report_draft.docx&action=default&mobileredirect=true
https://aristotleuniversity.sharepoint.com/:w:/r/sites/PARCWP8/_layouts/15/Doc.aspx?sourcedoc=%7B2A7E3C98-0914-4F46-A1F8-D1008B1CE4B9%7D&file=Summary%20of%20Survey%20SSbD%20Stakeholder%20needs%20for%20education_for%20IncPlan_report_draft.docx&action=default&mobileredirect=true

Idea of realisation of the SSbD knowledge sharing platform via the PARC website

<« C @ (3 httpsy//www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox

D_AD_
Start of thematic area with figure of the SSbD KSP PO

and its relevant elements

By klicking on the elements, users are navigated to
the different landing pages

Landing pages will include introductory text,
relevant links and documents

Landing page on ,user community“ will provide
link to a dedicated ,,group” on SSbD in PARCopedia
(to be developed)

Drafts of landing pages will be developed in the
coming months with support of colleagues
involved in the corresponding topics (e.g. on tools,
case studies)

This proposal will be discussed with Task 3.2, then

Task 2.2 ‘

What we do Thematic areas

News & events

M = @ |

feda MO B
esults Synergies About Us

Safe and Sustainable by Design

PARC
SSbD knowledge

sharing platform

Information on SSbD ‘

Regulations, legislation, certification ‘

Test guidelines and standards

Tools and methods

Education and training

Data and databases ‘
Case studies and practical application ‘

User community ‘

®OBH0 % @S E

Announcements |

Support will be needed!
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8.1

Plan forward




Other issues & Work ahead — PARC SSbD

Sustainability Risk or safety

Added value for users
assessments assessments

Overall methodology

Linking new SSbD
projects/tools to the
PARC toolbox

Connecting SSbD Outreach to other

T LpiEle Toolbox users projects

Utility of SSbD tools
Technical expert in the decision
group making process of
chemical substitution

Co-funded by
the European Union
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