P34-01

ProScale: The Updated Method Suite for Chemical
Footprint Assessment

Tomas Rydberg!, Pernilla Magnevill!, Therese Karnman!, Amanda Lundberg! and Efstathios Reppas-Chrysovitsinos!

LTVL Swedish Environmental Research Institute

INTRODUCTION

Chemical footprinting methods are
increasingly needed to  support
decision-making within Safe and
Sustainable by Design (SSbD) and
chemicals management. The ProScale
Suite has been developed to provide a
comprehensive assessment of potential
impacts - on workers, consumers,
humans via the environment, and
ecosystems - across product life cycles.

This poster presents the updated
ProScale Suite and demonstrates its
application using an illustrative case
study designed to test and showcase
the full set of modules.

OBIJECTIVES

= Advance existing worker and environmental
modules of ProScale and develop new
modules for assessing (eco)toxicity potential
in Service Life, End of Life via direct
exposure and Indirect human Exposure via
the environment.

* Build a new, user friendly ProScale web too],
incorporating the most recent advancements.

= Test the ProScale Suite to illustrate its
applicability and assessment potential.

MATERIALS AND METHODS

The ProScale Suite was developed in a
consensus-based process within the ProScale
Consortium, including internal review among
consortium members and consultation with
externally invited experts.

Building upon a case study on polycarbonate
(PC) bottles in the PARC project [1], recent
updates and advancements of the ProScale
Suite was applied to test the modules. The test
case was designed as a fictive and illustrative
system in the following way:

= Goal: Demonstrate the applicability of recent
ProScale advancements and their
interpretation.

= Life cycle inventory (LCI): A combination of
known or estimated mass flows as well as
risk and hazard data from literature and
other resources such as REACH dossiers
and Environmental Release Categories

(ERCs).

= Life cycle impact assessment (LCIA): The
full ProScale Suite, excluding the End of Life
stage.
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Conceptual illustration on the coherence of the four modules, allowing for a comprehensive chemical footprint.
W = Workers; SL = Service Life; EoL = End of Life; E = Environment, IE = Indirect Exposure

RESU LT AND DlSCUSSlON ProScale scores (cradle-to-gate)

(normalized to 100% impact per module)

As the case study is illustrative specific focus | . o

must be given to each ProScale module when
assessing the result of the study. 90%

= ProScale-W: For worker exposure impacts 3%
from Manufacturing and processing are the ,q
main hotspots for both inhalation and
dermal exposure. The main contributing
step was traced to the catalytic reforming of so%
naphtha to benzene and explained by a ;
combination of high mass flow and the e
hazardous properties of naphtha. 30%
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= ProScale-SL: A flame retardant classified asa 20% _
Substance of Very High Concern (SVHC)
was included in the formulation. Applying
the ProScale-SLL module indicate that this is 9% e material extraction  Manufacturing &
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10%

|
; 5
; :.E
/

O ProScale-W [OProScale-W @ ProScale-SL B ProScale-SL B ProScale-SL
Inhalation Dermal Inhalation Dermal Oral

= ProScale-E & -IE: These scores are driven by
the Manufacturing and process stages. Notable
is that zero-scores were observed in the raw
material extraction stage. The reason for this

is that there are no suitable ERCs for crude Normalized ProScale scores covering cradle-to-gate and all endpoints
oil extraction. for all modules in the illustrative PC bottle case study.
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* The ProScale Suite can capture direct and indirect exposure to humans and the
environment, delivering a comprehensive chemical footprint.

Follow our
* The application of ProScale Suite have been illustratively shown and further progress!
applications are expected. O A0 J
o L

= A ProScale web tool, including all modules, will be released Autumn 2026.

[1] F. Nikiforou et al., “Partnership for the Assessment of Risks from Chemicals: 1st Report on the testing and uptake of the SSbD toolbox through use cases,” D8.4, 2024.
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