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SSbD4CheM

SSbD4CheM: safety and sustainability integrated in the chemical/product
development

S$ShD guidance from EC and

* Develop a SSbD4CheM framework to utilize new engoin proects
science-based approaches and innovative technologies Pass

to proactively identify and address hazards and risks, e
fostering the design of safer, sustainable products, and Da e ecuision
processes across sectors and value chains: . W
’ LCA
“data exchange data excha‘r;é‘e\
* improvement of safety and sustainability / \
assessment along product life cycle —— g~ o ., M
’ — prediction g dem:;!:sltr:a:lorgor N Tailored — N
* alternative methods for safety assessment (e.g., oo SRR "

innovation

NAMs) without animal models

/data &

method
Innovation in exchange L
safety & ’

* robust, reliable and faster test methods or models,
including high-throughput and in silico models

exposure

..
",
*«. dataexchange
\\
.
assessment

Safety Risk
assessment management
N ’

* validated in vitro tools for a variety of substances

and materials — coatings and composites
-

Standardisation of

* enhanced international collaboration on uptake of methodalogies
new methods and/or models
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SSbD4CheM

SSbD4CheM in a nutshell

(" SSbD driven R&D )
of novel materials ?
and Demonstration ©[@®) SsSbD4CheM

of Industrial Assay

In silico and | q
data-driven modelling (- =]y
Computer aided -:[

re-design approach \
Phys-chem characterisation (\‘JL
Validation and standardisation
\\_/

Sustainability
assessment

/
§’ Ex-ante LCA
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Datg ;Z'f:’ Z:lent Exposure assessment Human health
g Risk management and environmental

safety assessment
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SSbD4CheM

SSbD4CheM demonstrators

\
Renewable based composites for Blllo-bta;ed stt_alf-_cleabrjlrﬁ/wa;ter . Nanocellulose for applications
automotive interior repellent & antimicrobial treatments in cosmetics

for apparel textiles
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SSbD4CheM

SSbD4CheM demonstrators
» Safety Goals:

(N

Renewable based composites for
automotive interior

S Funded by
. | the European Union

Hazard assessment of micro fibrillated cellulose (MFC) completed

Human health & safety evaluated during MFC production and processing;
processes optimized

TVOC emissions reduced by using MFC vs. wood-based fillers

Formaldehyde release from all formulations < 10 ppm

Odor level target < 3

 Sustainability Goals:

Substitution of mineral based fillers by micro fibrillated cellulose targeting the
same mechanical performances: Flex Strength & Modulus 20-50 MPa @23°C;
1500-2500 @23°C (1SO178)

Development of renewable composite formulations: renewable feedstock
content > 80%.

Lower environmental impact by 20%: raw material usage and energy
consumption are distinctly reduced

Reduce material weight (due to lower filler density) composite density target
value <1,15 g/cm3 (I1SO 1183) allowing reduced fuel consumption.

UK Research
and Innovation



SSbD4CheM

Renewable based composites for automotive interior parts
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Non-target & target — method development

TVOC analyis

Following
GS 97014-3

(VDA 278) odor
characteristic

(VDA 270)

In vitro lung model

—>Transport, barrier integrity,
inflammation, viability

Zebra fish embryo model

—>lethality

for specific aldehyde
emission analysis

— Vocus CI-TOF
thermodesoption system
to be coupled with the
Vocus CI-TOF no
chromatography needed

— the limit values in
GS97014-3 are different

— Aim to standardize
the VOC tests

i
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experimental and u

computational descriptors

LCA,
s-LCA, and
- measured data; LCC

- exposure models

Worker and consumer \
exposure and  risk \‘
assessment:

o -

Modelling of data gap
for LCA analysis

Modelling of data gap
related to human

e.g.
inhalation

Modelling of skin
irritation in respect to
MFC cellulosic fillers
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SSbD4CheM

Methodology for the SSbD assessment in SSbD4CheM

Step 3: Human _
Step 1: Intrinsic Step 2: Health and Step 4:
Hazardous Occupational nvironmental

Definition of

the SSbD gloguation

Environmental

- Definition of the « Information about - Assessment of the - Estimation of - Likelihood « Environmental sustainability

criteria for every the materials chemicals based the production of exposure to aspects of the chemical
step and chemicals usedis  on the ECHA, and processing- the chemical or material.
being gathered CLP, bibliographic related risks. or material,
by communication with  research Risk estimated as  potential exposure
partners. and SDS. a combination routes and
« Qsar models and of chemical related toxicity
Data mining. and/or material impacts on human
hazards, exposure health and the
and environment.
risk management
measures.
4

In vitro tests if data are missing or there
are new compounds.
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SSbD4CheM

Processing technology: Compounding/ Twin screw extrusion/Injection moulding

Recycled PP
Ultrafine cellulose
Regenerated cellulose
Soft wood, Hemp fibers

Hybrids
Talc compounds as
reference material

-:[ TVOC emission testing depending on weathering behavior
Odour testing
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SSbbD4CheM

SSb D Ste p 1 & Ste p 2 Step 1. Hazardous properties of the chemical/material in question

S
Step 2. Human health and safety aspects of = jRa ATNNAN
production and processing EA A o © 1 =

Generalinformation 1ststep Step2

0 Acute Chronic Hazards
CAS RO tman Enviromen Physical Human Enviromen  Physical Human Enviromenta Physical human human  Physical from Process-
Trade Name Product or chemical name State/form MSDS formulatio health ¥ health ¥ health Y Criterium group ¥ . realted Safety
number(s) tal hazards hazards tal hazards hazards | hazards hazards health health properties release
n hazard hazard hazard hazards

hazards  hazards behaviour

Harmonized C&L Classification (Annex|

SDS information Vi) Bibliographic research Global Score (0-4) Total score OHS Level Aspect

Productdoes not require SDS

Polypropylene TPO Compound filled N in accordance with Article 31 of
with talc pellets | N | matr oo tation (EC) No 1907/2006 and ist NTEfound  NTEfound  NTEfound
IDaplen EG 108 Al amendments
y PP C N Not Not Not
Borcycle™UJ599M0-71 ypropy 9010784 | pellets | ¥ | MM | (iaified | classified | classified NTEfound  NTEfound  NTEfound

Productdoes not require SDS
in accordance with Article 31 of
Regulation (EC) No 1907/2006 and ist|
IBJ400HP amendments

Polypropylene pellets N matrix

X Open processing (yes, “D_‘I coating and sieve analysis equipped with an external ventilation and an appropriate air exchan
ae my it swauah erara mo - R P =% A = Aaes '
B Large area an:alh.atl ves sufficient enough (space related) to ensure safe application of powders as descri

f A AT & A TES . T -.II---|_--. ST AT ATER LS S I
e aocument -'1»1 &0 NG ORCe QFOIM Gl nel

[ Open design or partially open design, natural ventilation
[ Partially open design, pmcezams-re]ate-d opening with simple extraction or open with simple extraction

M Closed processing with possibilities of exposure, e.g., durng filling, sampling, or cleanmng (Compounding areas are equipped with an external ventilation and an appropriate air excha

O Closed design, tightness not ensured, or partially open design with effective
O Closed design, tightness ensured, partially closed design with integrated extraction or partially open design with highly effective extraction

inblends Combustibl Not Not

pellets Y with PP and - - e dust classified | classified Not classified NTEfound  NTEfound  NTEfound - - C C 0
PE,
excellent A g
o High risk 1
Polyolefin Elastomer, ulra-low denslly N
-Octene, acterts
Engage 8842 lpolymer with ethene 26221-73-8 tics Medium-risk 2
raw
pellets |y [materatfor)  Theproductis notclassified as Not Not \\otclassified NTEfound NTEfound  NTEfound
plastics hazardous accoridng to regulation | classified | classified 3
PP ED007HP polymer industry (EC)No 1272/2008
Hempflhe[ F2517l1§0, fibers Y filler  |Not relevan Not relevant - - - NTEfound ~ NTEfound  NTEfound 4
[Schwarzwalder Textilwerke relevant
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SSbD4CheM

Step 3. Hazards and risks of the final
application of the chemical or material

SShD Step 3

in question
Criterial [ Critenal
Does the product pass the criteria for | Yes/Mo
“Human Health"? Criteria 1 a a
. | Direct Exposure Level 1. l
Criterial | COriteraZ
| Doecthe product pass the criteria for '_‘fg_s_,{ﬂg______________ o B a
“Ecotoxicity”? Criteria 2 o0 o O

Critevial | Criteral

e o
WPC (PP-30% Tencel) targeted

100
80
o 60
o
S 40
20
0 I
0,0 10,0 20,0 30,0 40,0 50,0 60,0
time[min]
Acetonitrile Acetone Benzene
Toluene —— Xylene —— Trimethylbenzene

- Alpha Pinene
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Proton-Transfer-Reaction Time-of-Flight Mass
Spectrometry (VOCUS CI-TOF PTR/AIM) :
Heating cycle (4h, 65°C)

100 WPC (PP-30% Tencel) untargeted
80
£ 60
[72)
c
2 40
20 K
\&,f
0 - = — =
0 10 20 30 40 50 60
time [min]
Isobutylene Acetic acid e 3-Methyl-1-butanol
Propanoic acid Ethyl acetate
10
8
U
> 6
c
kel
4 -
., M# _ L
2 N — - e
0 — _ o
0 10 20 30 40 50 60
time [min]
Isopropanol e Ethanol Methanol e 2 -Propenal
Isoprene Toluene Phenol Furfural
Benzaldehyde 2-Heptenal
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SSbD4CheM

SSbD Step 3 Real-life simulation of chemical release for consumer and
occupational setting
Y

Su-"':ﬁ'/ N

G0
Worker (Step 2) and consumer

In silico models for exposure

analysis exposure (Step 3) and risk
hiPSC-based in vitro lung assessment
model ‘ SSbD Toolbox developed within
v PARC: www.parc-ssbd.eu/
T STEP2 STEP 3

RISKOFDERM ConsEXPO
Stoffenmanager MERLIN-Expo Tool

Advanced REACH -Tool ProScale

TREXMO PMFA INTEGRA DPMFA
EMKG-EXpO-TOOl Spray Expo E-FAST

ChemSTEER Consumer Exposure Model (CEM)
MEASE DNV GL Safeti

Vermeer FCM

Beat

Analysis «
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SSbbD4CheM
SSbD Step 4 LCA in SSbD: ex-ante & tiered (\‘D
=

* Conventional pathway to decision making:
* |dentify problem = Formulate alternatives = Analysis = Select alternative

* Decision making in SSbD:

New insights

New insights

* |dentify problem = Formulate alternatives ->|Analysis|—> Select alternative
Increasing completeness

New data
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SSbD4CheM
SSbD Step4  Cradle-to-grave ex-ante LCA (\‘D

System boundary System boundary
l' : : PP ‘;
E PP Talcum : Coupling| | |Softwood
: Electricity powder ' : Electricity agent powder '
' Compound ! ' Compound !
| Compound drvin drylng\ Talcum-PP compound E | Compound drvin drylng\ Softwood-PP E
E P rying production E E P rying ”| compound production | i
E Talcum-PP : E Softwood-PP I
5 Talcum-PP l/Electricity : 5 Softwood-PP l/EIectricity :
Electricity ! ma”&f:;g”'”g v i Electricity ! ma”&f:;g”'”g v i
<« ! ] :
: Incineration <---- Injection moulding ' : Incineration <---- Injection moulding '
< l <~ :
Heat . Talcum-PP i Heat . Softwood-PP i
E interior trim ' Mechanical performance E interior trim ' Mechanical performance
! Mass-induced . from talcum-PP interior ! Mass-induced . from softwood-PP interior
: energy use \ E trim for 150,000 km : energy use \ E trim for 150,000 km
: Electricit i : (reference flow) : Electricit i : (reference flow)
! ectricity consumption S Use of car : S ! ectricity consumption S Use of car : S
! in car | ! in car |
Electricityi EolL talcum-PP : E Electricityi EoL Soﬂwood_PPi E
. . interior trim | : . . interior trim | '
: Incineration ASEREEEEE LR - : Incineration ASEREEEEE LR -
<—— : <—— .
Heat \ : Heat \ ,
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climate change

SSbD Step 4

* 16 mid-point impact categories assessed.

Prospective & time-explicit LCA

* Future activities modelled in a future economy.

* Exploring diverse scenarios for robust decision making:
insights on material composition, use phase, and circularity.

(a.1)

[kg CO2-Eql

0.0

energy resources: non-renewable

(=] =

o0 (=]

L !
[M], net calorific value]
o [ w
o (9] o
1 1 1

time-explicit

near-present static 4
prospective static 4
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time-explicit -

near-present static 4
prospective static 4
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1= A) Qs/Qy of softwood-PP recycling
o
4

time-explicit -
time-explicit
time-explicit -

prospective static 4
near-present static 4
prospective static {
near-present static 4
prospective static 4

80

60

BN near-present static
W prospective static
- tme-explicit

)
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Computational and Structural Biotechnology Journal 29 (2025) 60-71

Contents lists available at ScienceDirect

Computational and Structural Biotechnology Journal

¥ 3
ELSEVIER journal homepage: www.elsevier.com/locate/csbj

Innovation report ..)

Safe and sustainable by design of next generation chemicals and materials: &&=
SSbD4CheM project innovations in the textiles, cosmetic and
automotive sectors
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My work v Reports v Messages ® Log out

eff; ssbDacheM

Q, Type your search

Welcome to the SSbD4CheM knowledge sharing portal

(8 Tools

[0 Case Studies

Q, What would you |

ke to do today

& Other Resources

B Help Desk All Resources Sortby Most popular v

]
SmartSafety - Chemical Risk Calculation Tool

BO¢

Follow us & don't miss anything!

in 22 o

LinkedIn Zenodo YouTube
@SSbD4CheM SSbD4CheM SSbD4CheM-eu-project

*  Webpage: www.ssbd4chem.eu

*  Or contact us: office@ssbd4chem.eu
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