"RISE in brief

- » RISE is an independent, state-owned research institute.

. » Asaninnovation partner, we help develop technologies, products, services
and processes that contribute to a sustainable world and a competitive
business community.

: » We do this in collaboration with and on behalf of companies, academia and
the public sector.

© » 2,800 employees across the country. Researchers, technicians, testers and

other experts needed in working with tomorrow’s innovations. 30 % with a
PhD.



The Swedish Centre for
Chemical Substitution,
placed at RISE

Initiated and funded by
the Swedish Government
2018, as part of reaching
the environmental quality
goal A non-toxic
environment.
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 [nspire and motivate

* Givetools and
guidance

 Tell about alternatives
and good examples
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e Remove the substance - if its
function is not needed

e« If the function is needed:

Replace the hazardous substance
with a less harmful one

Find an alternative solution to
obtain the certain function;
replace to another product,
material, design, method or
process
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POPFREE
- Promotlon of PFAS free alternatives

0

O POPFREE

Financing from Vinnova, the Swedish Innovations Agency,

More than 30 partners involved and engaged in PFAS phase-out

Alternatives assessment in 6 different product cases

Information and project report at www.popfree.se

RISE - Research Institutes of Sweden
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Systemic change N

PFAS-free
products
Manufacturer of
‘ consumer products
Ex: Cosmetics, outdoor 4 )

Product
‘ manufacturer

Ex: base formulations,

clothing, packaging, ski wax...

paper, DWR treatments... \ J
Chemical/technical
Push from the alternatives
~ chemical Ex: new molecules,
industry and particles, ingredients.4
producers
Value chain

v
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PFAS is used also in bike oils...
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More products with PFAS exist
than the examples shown here.

/ Difficult for consumers to know
{ ) whether a product contains PFAS

oz ; since there are no ingredient
lists.

condition
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PTFE formula and biodegradable
does not seem right to fit on

the same product..
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Suppliers and producers

* Awareness of PFAS

* Motivation for initiating PFAS phase-out and start
screening and benchmarking of alternatives

RISE - Research Institutes of Swedg
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Retailers

« Awareness of PFAS

* [ncreased knowledge how to answer customer
inquires related to sustainability of products

* Think about what products you want to sell and
how to communicate with suppliers




Users

 Awareness of PFAS
Sustainable purchasing
Ask questions before purchase P
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PFAS, their concerns and
PFAS-free alternatives

Lisa Skedung, Project Manager, POPFREE, RISE
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Per-and polyFluoroAlkyl Substanses

O At least one perfluorinated alkyl group
N

(-CnF2n+1)

E) Synthetic chemicals

% Over 4730 substances

RISE - Research Institutes of Sweden
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Fluoropolymers are PFAS

Per- and polyfluoroalkyl substances (PFASs)

perfluoroalkyl carboxylic acids (PFCAs), C F, ,,-COOH

‘ Extensively used and studied

perfluoroalkane sulfonic acids (PFSAs), CF,, ,,-SO;H

__ perfluoroalkyl acids (PFAASs)
CoF ot R perfluoroalkyl phosphonic acids (PFPAs), C F,.,-PO;H,

perfluoroalkyl phosphinic acids (PFPiAs), (C.Fy,.4)(C,,Fyms4)-POH

_non- | perfluoroalkane sulfonyl fluoride (PASF) __ PASF-based substances
polymers C,Fn41SO,F C,Fn+1S0,-R, R = NH, NHCH,CH,0H, etc.
| perfluoroalkyl iodides (PFAls) — Fluorotelomer iodides (FTls) i Fluorotelomer-based substances
CoFanei! C,F 201CH,CH,| C,F 241CH,CH,R, R = NH, NHCH,CH,OH, etc.
er- and polyfluoroether carboxylic acids (PFECAs
— per- and polyfluoroalkyl ether-based substances P P y:g_' C,Fs0CF, CI!ZCOOH ( )
PFASSs - per- and polyfluoroether sulfonic acids (PFESAs)

polytetrafiuoroethylene (PTFE), 84- CeF 130CF,CF S0

polyvinylidene fluoride (PVDF), . . . .

— fluoropolymers (FPs)  fiuorinated ethylene propylene (FEP), | N gred e nt N bl ke C h ain I u be S
perfluoroalkoxyl polymer (PFA),

polyvinyl fluoride (PVF), etc.

fluorinated (meth)acrylate polymers®

— polymers —— side-chain fluorinated polymers — fluorinated urethane polymers*
fluorinated oxetane polymers

* These polymers are based on

monomers derived from PASFs or
perfluoropolyethers (PFPES) — €.9. HOCH,0-{Cqf 5y "-],CH,0H fluorotelomer-based raw materials.

https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/aboutpfass/
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https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/aboutpfass/

PFAS provide unique properties

Water repellence

High thermal stability

Oil repellence

Film forming ability

e
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why promote a phase-out?

Persistent chemicals (degrade extremely slowly)
* Bioaccumulative and biomagnifying

 Mobile (available anywhere in the environment)
* Polluting soil and water

 Some bind to proteins

« High thermal stability

S. Banzhaf, M. Filipovic, J. Lewis, C. J. Sparrenbom, and R. Barthel, "A review of contamination of
surface-, ground-, and drinking water in Sweden by perfluoroalkyl and polyfluoroalkyl
substances (PFASs)," Ambio, vol. 46, no. 3, pp. 335-346, 2017/04/01 2017.

RISE - Research Institutes of Sweden
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Spreading and exposure of PFAS

e

S. Banzhaf, M. Filipovic, J. Lewis, C. J. Sparrenbom, and R. Barthel, "A review of R
contamination of surface-, ground-, and drinking water in Sweden by perfluoroalkyl and
16 SIEE - Pesssreh herEtutes @ Suedan polyfluoroalkyl substances (PFASs)," Ambio, vol. 46, no. 3, pp. 335-346, 2017/04/01 2017.
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Health risks in humans

« Developmental effects (decrease in birth weight)

« Hepatic effects (e.g. increased levels of cholesterol and liver damage)
« Cardiovascular effects

« Endocrine effects (e.g. increased risk of thyroid disease)

« Immune effects (e.g. lower response to vaccines)

 Reproductive effects (decreased fertility)

 Proposedrisk of testicular and kidney cancer

http://www.c8sciencepanel.org/
https://www.atsdr.cdc.gov/toxprofiles/tp200-c2.pdf

V. M. Vieira, K. Hoffman, H.-M. Shin, J. M. Weinberg, T. F. Webster, and T. Fletcher,
"Perfluorooctanoic acid exposure and cancer outcomes in a contaminated community: a
geographic analysis," (in eng), Environmental health perspectives, vol. 121, no. 3, pp. 318-
323,2013.

RISE - Research Institutes of Sweden
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Yet unregulated substances may
also be of very high concern!

 Only afew PFAS substances have been studied thoroughly in terms of health risks.
« Only afew PFAS substances are regulated today.
Morerestrictions will most probably come in the future.

— Alarge number of substances makes a substance-by-substance evaluation
impossible. O

— Most PFAS substances show similar properties of concern 0

— Avoid regrettable substitution from one PFAS to another

RISE - Research Institutes of Sweden
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POPFREE Ski Goes Global

TOWARDS PFAS-FREE COMPETITIVE SKIING

BACKGROUND TO THE ROADMAP

What are PFAS? PFAS In skilng Why phase out PFAS globally?

; R el actsheet - PFAS in skiing
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te fluoro-organic vapours while heating and airborne dust particies from scraping/brushing are the PRIORITY ACTIONS UNTIL 2026
most clearly Identified routes of direct exposure [1-4). Repeated exposure through inhalation may
result in “polymer fume fever” or “Teflon flu”, a flu

which typically subsides after some time away from

like condition with fever, dyspnea and aching Products ‘
e waxing shed/truck. Elevated levels of PFAS in
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Diffuse spreading

A pair of well waxed skis are coated with a very thin layer of ski wax, which through abrasion is worn
off in the ski track and spread through the snow [7, 8]. Additionally, PFAS contaminants are pru‘;:'hl‘ D'ﬂ
| most surfaces of the waxing area, and can be carried ot with shoes, clothing, equipment .::: hila
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Screening alternatives to PFAS

1. Determine PFAS function and define essential criteria for alteratives

* 2.ldentify and screen potential alternatives in terms of technical performance (with
\ identified relevant methods) and chemical risk assessment

3. Evaluate approved alternatives at pilot scale and/or using industrial standard

ive Hot- -spot or full Life Cycle Assessment for promising alternatives

’ i  e— —
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Lisa Skedung

Project Manager, POPFREE
lisa.skedung@ri.se

www.popfree.se
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