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Provision of Integrated computational approaches for 
addressing New marKets goals for the introduction of 

safe-and-sustainable-by-design chemicals and materials 



Agenda of the workshop
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10:00 – 10:10
1. Welcome - Overview of the Meeting 
Brief introduction to the meeting and agreement on the 
day’s agenda and the Terms of Engagement

Eva Schillinger,
IAM-I

10:10 - 10:30
2. PINK project short presentation
Brief SSbD background -> PINK objectives
PINKISH (PINK In Silico Hub) capabilities envisioned

Martin Himly,
PLUS

10:30 – 10:50 3. Quick introduction of participants all

10:50 - 11:20
4. PINK WP2 Models
Overview on PINK modelling approaches
PINK multiscale modelling workflows

Philip Doganis, NTUA
Andrea Lorenzoni, 

CNR

11:20 – 11:40
5. LCA Life Cycle Assessment
Basic concepts and challenges in its application to SSbD 
of advanced materials and chemicals

Roland Hischier, EMPA
Antonino Marvuglia, 

LIST

11:40 – 12:00 
6. Survey results
Analysis & detailing

Anna Costa, 
Marina Serantoni, CNR

12:00 – 12:30 
7. What PINK can do for you? 
Final remarks and acknowledgment

Thomas Exner, 
7P9



Goal setting
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EU Strategies 🡪 Revolutionize R & I 
on AdMa & Chem employing SSbD to 
make Europe the first 
digitally-enabled circular, 
climate-neutral and sustainable 
economy

PINK 🡪 Provide an industry-ready 
open innovation platform, the PINK 
In Silico Hub (PINKISH)



Principles 🡪 R&I stages
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1. Material efficiency

2. Minimize use of hazardous chem/materials

3. Design for energy efficiency

4. Use renewable resources

5. Prevent and avoid hazardous emissions

6. Reduce exposure to hazardous substances

7. Design for end-of-life

8. Consider the whole life cycle

…operating at different stages



Where to implement SSbD
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Larrea Gallegos G.M., et al., 
CSBJ:NAM (submitted)



Where to implement SSbD
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European Commission, Joint 
Research Centre, Abbate, E., 
Garmendia Aguirre, I., 
Bracalente, G.,
Mancini, L., Tosches, D., 
Rasmussen, K., Bennett, M.J., 
Rauscher, H. and Sala, S., Safe 
and Sustainable by Design 
chemicals
and materials - 
Methodological Guidance, 
Publications Office of the 
European Union, 
Luxembourg, 2024, 
https://data.europa.
eu/doi/10.2760/28450, 
JRC138035 



PINK’s high-level objectives
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• DEVELOP innovative modelling and simulation approaches addressing industrial SSbD needs
• MAKE the software accessible to SMEs and industry through the open innovation platform ☞ 

PINK In Silico Hub - PINKISH
• VALIDATE the platform on PINK Developmental Case Studies and Industrial Demonstrators 

provided by SMEs and large industries
• REAL-LIFE industry needs:

• Assessment challenges in biodegradability of co-polymers in aqueous dispersions (long-term toxicity?)
• Long-term aquatic environmental effects of organic UV-blocker in cosmetics and personal care products

• Fully IMPLEMENT open science and FAIR principles contributing to establishing a European 
chemicals and materials data, modelling and software ecosystem

• STRENGTHEN knowledge transfer through collaboration and exploiting synergies
• BOOST the innovative capacity of SMEs and industry and make them more agile to respond to 

external and internal influences



Providing Integrated Computational Approaches Addressing New Markets Goals 
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Multi-objective optimization for (re-)design
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Decision support for (re-)design
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Industrial requirements
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� lean and pragmatic strategies
� feasible within the existing resources
� development of flexible and adaptable methodologies:

• digital predictive approaches
o in silico modeling
o analytical methods
o toolboxes with comprehensive databases

� availability and accessibility of data throughout the value chain of 
AdMa & chemicals
•  secure approaches to data sharing and data sharing spaces

� not create isolated European solutions for SSbD 🡪 global
� incentives for implementing SSbD frameworks



PINK’s tiered approach
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PINK’s tiered approach
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Re-design challenges @ different development stages
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2 Developmental Case Studies – 3 Scenarios
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Scenario 1 - Business opportunity stage (Tier 1)
🡪 through inter-/extrapolation multiple candidates generated in 
silico; potential sustainability constraints determined by predictive 
modelling in parallel to functional performance testing/modelling;

Scenario 2 - Innovation development stage (Tier 2)
🡪 defined by one lead structure identified; some information is 
available (performance and partially safety and sustainability) with 
in silico tool-based modifications going on and sustainability criteria 
being evaluated;

Scenario 3 - Material & innovation launch stages (Tier 3)
🡪 more data for several dimensions becomes available



2 Developmental Case Studies
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1. Organic synthetic UVB-filter used in sunscreens
o data-rich
o concentrations up to 10 wt% in cosmetic products
o environmental behavior re-assessed
o low human health hazard
o chronic aquatic effects 

2. Styrene/acrylate co-polymers used in aqueous polymer dispersions
o particles diameter 10 – 1500 nm
o important raw materials for industrial processes (Mt dispersions used)
o adhesives, paints, coatings, paper board coating, nonwoven fabrics, carpets, 

construction materials, textile finishing agents
o low human health and environmental hazard
o low biodegradation
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H1

H2

H3

Drop-in replacement of SVHC, SHC, SoC



Integrate & balance SSbD categories (industry perspective)
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Indicator Type of Hazard
SSbD Framework
Carcinogenicity Human Health 
(Germ Cell) Mutagenicity Human Health
Reproductive/Developmental Toxicity Human Health
Endocrine Disruption Human Health
Respiratory Sensitisation Human Health
Specific Targret Organ Toxicity (STOT)-Repeated Exposure (RE) Human Health
Skin Senitisation Human Health
Acute Toxicity: Oral Human Health
Acute Toxicity: Dermal Human Health
Acute Toxicity: Inhalation Human Health
Skin Corrosion / Irritation Human Health
Eye Damage / Irritation Human Health
Aspiration Hazard Human Health
Specific Target Organ Toxicity (STOT)-Single Exposure (RE) Human Health
Persistent, bioaccumulative and toxic / very persistent and very bioaccumulative (PBT/vPvB) Environmental Hazard
Persistent, mobile and toxic / very persistent and mobile (PMT/vPvM) Environmental Hazard
Endocrine Disruption (Environmental) Environmental Hazard
Ozone Environmental Hazard
Chronic aquatic toxicity Environmental Hazard
Chronic Terrestrial toxicity Environmental Hazard
Explosives Physical Hazards
Flammable gases, liquids and solids Physical Hazards
Aerosols Physical Hazards
Oxidising gases, liquids, solids Physical Hazards
Gases Under Pressure Physical Hazards
Self-Reactive Physical Hazards
Pyrophoric liquids, solids Physical Hazards
Self-Healing Physical Hazards
In contact with water emits flammable gas Physical Hazards
Organic peroxides Physical Hazards
Corrosivity Physical Hazards
Desentisides Explosives Physical Hazards

Drop-in replacement of SVHC, SHC, SoC



Tools for all SSbD dimensions
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SSbD Area Method(s) Computational cost

Safety Carcinogenicity Models from QSAR TB and CCTE (by 
EPA), model gap filling using models by 
NTUA

 
 (Germ Cell) Mutagenicity  
 Reproductive/Developmental Toxicity  

 Endocrine Disruption  
 Respiratory Sensitisation  
 Persistent, bioaccumulative and toxic / very 

persistent and very bioaccumulative (PBT/vPvB)
 

 Persistent, mobile and toxic / very persistent 
and mobile (PMT/vPvM)

 

 Endocrine Disruption (Environmental)  

 Skin  
Functionality UV filter TD-DFT / Machine Learning  

 Etc. (Solubility, mixing behaviour) Models from QSAR TB and CCTE (by 
EPA), model gap filling using models by 
NTUA

 

Synthesizability Chemical synthesis Synthetic Accessibility Score SAScore 
(RDkit)
Synthetic Complexity SCScore (RDkit)
RAscore (AstraZeneca)

 



Example for data-driven SSbD workflow
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SSbD workflow
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Tools for all SSbD dimensions
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Tier 1 Tier 2 Tier 3

PINK’s matrix generation (currently ongoing)
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PINK’s advancements of tools
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Cross-sector
BOOSTING

Generalization
& VALIDATION

PINK’s technology uptake & outreach opportunity
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2 Developmental 
Case Studies

Widening application of PINKISH

OTEAPI Interoperability framework

ECHA
AoA

PARC

NTUA
Jaqpot

TSEMO
QSAR

Toolbox

EMMC

etc.

EcoInventEPA



Working towards an interoperable ecosystem

26IAM-I Workshop - 250227

PINKISH



Interoperable overall performance measure
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PINKISH



Integrate & balance SSbD categories
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