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Complexity linked to overall regulatory compliance in materials

esa

Supply chain resilience/ethics:

Conflict Minerals, Critical Raw Material Act,
Chips Act, Advanced materials Act
Export/import-limiting:

NEW: Chinese export restrictions,

multiple EU sanctions (Russia, Belarus)

Space-specific provisions (technical & procurement):
Additional requirements on suppliers and ESA projects, such as:
ECSS (material selection - technical),

ESSB’s on space debris (safety),
ESA CSR Code of Conduct (social/ethics, sustainability)
EU Space Act... (mixed)

Legislation focused on Circularit Environmental Footprint, articles, processes
Waste Framework Directive/WFD/SCIP, EEE Waste directive, Reg. on batteries and waste
batteries

Ecodesign directive -> ESP Reg. (PEFCR for space?); Corporate Social Responsibility
Reporting Directive (CSRD), Directive on Corporate Sustainability due diligence (CSDDD),
Green Claims Directive,... Sustainable capital investments: EU Taxonomy reg.

W (European space industry)
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Cumulative Requirements Affecting Space Materials Eesa

Emerging risk: Growing pressure to trade qualification margins for regulatory compliance!!!

Space-specific technical  Strategic & geopolitical

requirements constraints
Performance, Reliability, Critical raw materials, sanctions, @%n
% @ Safety, Durability, Lifetime export controls, supply resilience —
N =
E— — Shrinking set of
technically and

Production & sustainability _ regulatorily compliant
driven requirements Chemical regulatory solutions

requirements

QL (ESPR, CSRD, Circularit [% B
: , Circularity,
/—7 EcoDesign) (REACH, CLP, RoHS, OELs,...)
]
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What is EU REACH in the Space Context? esa

EU REACH* was designed to protect human health and the
environment

) ldentification of hazardous substances
J Risk management across the supply chain

J Promotion of safer alternatives

For the space sector, REACH creates additional challenges
) Critical materials / chemicals face increasing regulatory pressure
) Substitution and requalification require significant engineering effort "UK REACH

(Since 2021)
- Long mission development cycles are often incompatible with

regulatory timelines

J Multi-year space programmes depend on stable material availability

s S a2
Swiss chemicals
regulation

4

* Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH)
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Specificity of Space Missions
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MATURITY
INFANCY Adult
Newborn

18 YEARS

T —

The time it takes for a child
to become a mature adult

to select and fully qualify materials and processes for BepiColombo (ESA-JAXA science mission)

INFANCY MATURITY
Early mission concept (~2000) Launch-ready spacecraft (2018)

Mercury
Magnetospheric
Orbiter

(MMO)

(JAXA)

18 YEARS
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Early Technology Materials Process Manufacturing  Integration
studies maturation  qualification  qualification & test

J;v* Sun Shield
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Planetary
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(ESA)

Launch

o Mercury
E Transfer
Module
(MTM)
(ESA)

sunshield ?

~2000 2018

Mission concept Launch-ready spacecraft



Schematic cost impact of regulation-driven obsolescence at point of time

Example: adhesive in optics Space Heritage

TRL 9: Flight (50M€-10B€)

TRL 8
TRL 7 Models (M£)

TRL 6
TRL 5: Breadboards (>€150,000)
TRL 4-5: Reaching M&P verification status (~€150,000)

TRL 3: Advanced characterisation (~€50,000)
TRL 1-2: Basic characterisation (~€6,000)
TRL 0: Purchase (~€£100/package)

Technology Readiness Levels (TRL) & Project Timeline until Completion (5-20 years)

SRR -> PDR -> CDR -> QR -> FAR (LTS up to +15 years) ->
Launch + early operation phase, long duration mission (10+ years)

Loss of qualification heritage has massive impact on the costs of any future mission!
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Top Areas of Interest

Substance/Material traceability,
Space relevancy + regulatory risks

Identify high-priority chemicals

UPFAS restriction &
obsolescence

8
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High priority substances - regulatory summary Eesa

=
‘T"‘“‘ Hydrazine: -> case was derisked for packing provisions,
3 -“’ | for general use under EU REACH: remains stable (under SVHC list), more info in following slides
Chromates: (CrO;-mixtures, coatings): NEW: ECHA released restriction proposal for Cré* (to simplify approach for continued
(space relevant uses covered), + qualified Cré*-free uses) as mandated by EU COM, BUT future of authorised uses, after restriction enters
alternatives widely available in space applications into force, requires follow-up (remaining uses still in place)!
Lead metal: stable (=under SVHC list), Exclusion from ROHS for ...equipment designed to be sent to space... remains,
European space sector relies on it (pure tin prohibited in ECSS, risks of tin whisker
(= no immediate risk of authorisation listing) growth, R&Ds on lead-free continue, EU COM’s Horizon Europe: LETTERS project)
P . (1 : : REACH Annex XVII restriction (entry 74) seems to be good compromise=

Di Iso_c yanates_' (Imked ’[.O ponurethane ChemlStry’ palnts, . Requires labelling and professional training, but products
adhesives, coatings, potting compounds,...) can continue under professional use (space sector case covered)

Bisphenol A and its derivatives: (important for epoxy, pre-preg, composite manufacture)

, how they resumed work on it again!, sector

must monitor this evolution!

Hxﬁ D4, D5 and D6 cyclic siloxanes (used in silicone elastomers chemistry, adhesives, sealings, conformal coatings...), placed on Annex
‘ XVII, stable, currently , industrial advocacy in place (CEFIC, SiE DU
il forum)
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What would uPFAS restriction mean for our technology domains? @esa

=== Electronics (PCB, Connectors, Cables)

LLLLLL PTFE-based PCB laminates*

- FEP/ETFE harness insulation

T - PFAS gaskets in connectors .\
' N

Satellite (Thermal Control, MLI, Harnesses)

- MLI with FEP outer layers, PTFE impregnated fabrics
- Kapton-FEP film heaters*
- PTFE/FEP cable insulation

Do we need PFAS/ T

fluoropolymers in space ;" Launcher / Propulsion (Seals, Hoses, Lubricants, Insulation)

HW? - FKM/FFKM elastomer seals
- PTFE/FEP hoses for propellant, valves
- PFPE lubricants for turbopumps*
- F-gases for insulation forming

Mﬁ Cleanroom / Test Facilities (Filters, PFPE Oils) "= emerging obsolescence
& shortages already
- PTFE filter membranes happening

- PFPE vacuum pump oils, cooling fluids, hermeticity test fluids®
- Anti-stick PFAS coatings in tooling, moulds, contact materials

10
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PFAS use cases in launchers & spacecraft esa

Ariane 6 Exemplar spacecraft

PFAS is in some form used in following:
* Lubricants,

* Coatings,

* Creep barriers,

» Functionalised polymer surfaces,

* Cleaning agents,

* Coolant fluids,

* Fluoro-elastomeric sealants,

* Pyrotechnic compositions,

* Blowing agents for thermal insulation,

* Adhesives,

 Fire suppressants, =

» Cables insulation, -

*  Shrink sleeves, Where are PFAS used in spacecraft?:

*  PCBs, outer thermal insulation, printed circuit boards, lubricants, cables,
* Processes for electronic assembly connectors, gaskets, tubes, ...

~ 9 % of all declared material items in average are or contain
PFAS (tens of kilograms per spacecraft at maximum, compared to
millions of tonnes for other sectors)

If EU REACH PFAS restriction is adopted without space-specific derogation, the production may need to stop!
(worst case scenario: to comply within 18 months period after PFAS restriction adoption)

Read more: https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
— = | 4 == _ 2 ] E = ] = = === g W= ] = + _— - + THE EUROPEAN SPACE AGENCY

11



https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/

ﬁé**@%ﬁﬂ*@*

Early Technology Materials Process Manufacturing  Integration Launch
studies maturation  qualification  qualification & test

18 years to qualify materials and processes for complex space mission
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Only 18 months is proposed for transition period for nonderogated PFAS uses!!!

»
»



PFAS baseline

Ariane 6

PFAS-free alternatives?



Summary Eesa

1 The portfolio of qualified materials and processes available to the European space sector is progressively
shrinking.

l The pace of material manufacturer withdrawal is exceeding Europe's ability to develop, qualify and
industrialise replacement solutions (precursors, intermediates, chemicals, PCBs,...)

1 Regulatory-driven obsolescence and strategic supply-chain dependencies are emerging as major risks for
future European space programmes.

 The proposed universal PFAS restriction would impose an unmanageable burden on the European space
sector. Fluorinated materials enable critical space functions, and for many applications no technically
equivalent, qualified alternatives currently exist.

)l Sector-wide coordination and alignment with industry, aerospace, defence and policy makers are essential
to preserve European space capabilities.

1 Environmental and chemical regulatory measures should be proportionate, evidence-based and assessed in
the context of all engineering and strategic constraints—not in isolation.

14
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Thank you for your attention!

Enjoy Clean Space Days 2026!

Contact: reach.officer@esa.int



mailto:reach.officer@esa.int

ESA REACH Office

Mission:

« Safeguarding the availability of critical chemicals, materials and technologies for European
space programmes — From compliance to capability preservation.

What we do:

« Support ESA projects and programmes in regulatory compliance
« Monitor emerging regulations and anticipate risks

« Assess impacts on materials, technologies and supply chains

« Coordinate the European space sector response

Key Contributions:
« Network of agencies, primes and SMEs for REACH implementation and updates.

Engaged in public consultations, contributed to guidelines, internal reporting.
Development of the ESA REACH Tool and REACH awareness sessions.

ESA REACH workshops for external stakeholders and internal sessions for ESA.

16
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https://reachtool.esa.int/
https://atpi.eventsair.com/7th-esa-reach-workshop/
https://atpi.eventsair.com/7th-esa-reach-workshop/
https://atpi.eventsair.com/7th-esa-reach-workshop/

Eesa

Response of the European Space Sector

MPTB and REACH-Related activities




Materials and Processes Technology Board (MPTB) Eesa
=ESCC / MPTB

v bs Cooriengosn Mataviale swd Procarans Tachestogy Soard

Materials and Processes Technology Board of the European Space Components Coordination (ESCC MPTB).
The ESCC MPTB is a partnership between the European Space Agency (ESA), national space agencies, and the European space industry
represented by ASD-EUROSPACE. The European Defence Agency (EDA), Map Space Coatings, INVENT/AKRK are invited as observers.

Agencies Observers

0 EUROPEAN
Q- ASD-EUROSPACE e
o The Space group in ASD -

SMEs & Associations

-
Ccnes @AIRBUS ThalesAIema € MAP

DEFENCE & SPACE pace
DLR (GH B beyond graVIty REACH Task forces and Working

arianecroup group coordinator

@ esa mT nerosPace Z TESAT ~

=4 w~ LEONARDO
> 2\ UK SPACE REACHLAW
7 ik AGENCY m 52 sener

Note: slide not exhaustive!, additional entities and experts joined individual task forces and working groups

MPTB webpage: https://escies.org/webdocument/showArticle?id=1045&groupid=6
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https://escies.org/webdocument/showArticle?id=1045&groupid=6

REACH-related Regulatory Task Forces under the MPTB

MPTB

REACH obsolescence risk analysis. Regulatory monitoring. General studies and sector positions

@) it :(®)

ASD-Eurospace

_. p Ireport
SR

Hydrazine
Task Force**

Space Task Forces and WGs

REACH dossier development. Enhanced focus

v

“HTF” (2011-
2022)

Chromates | Lead Metal
Task Force*| Task Force*
“STFH “LTF”
(2013-) (2018-)

WG
(“EMWG”)
(2020-)

Task Force*
(“ RTF”)
(2023-)

Task Force
(2019-)

Group (“SFG”)
(2021-)

* Merged with Restriction Task Force, ** Absorbed by Energetic Materials WG

ASD

Third party
groups &
associations
(SMEs, CEFIC)

19
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Technical Working Groups

M PTB EU institutions

(feedback to
consultations)

Informing, RnD activities outcomes, Prospective technologies. Sectoral positions and guidelines

I ASD-Eurospace
report

CTB,

Coordinate

MPTB WGs and aligned initiatives | Bxternal partners

Materials European

Lead-Free
Obsolescence Transition Lond Term  Composites Space Space Third party
Storage Environmental| Materials -
Survivabilit Database 9 _p .
0SG LFTWG** LTSWG CWG MSES WG* | ESMDB* associations
(SMEs)
* *Present to MPTB Plenary but not directly under ESCC scheme (pending ToRs and other formalities)
* **reports to both MPTB and CTB
20
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2026 ESA REACH WS interactive session: outcomes esa

8 Whatis currently the biggest regulatory challenge for your business? a 30/42 @80

Most popular complexlegaltexta  Clternatives topfas
regulatory uncertainty reach ppwr dpp pfas us re compliance resources
prl s sovereignty PPwiefad  gyubstances of concern  convincing board

erm administrative burden

pfos reStrICtlon pCI perwork material obsclescence

wendey " omnibus pf O S speed uncertainty

Also prominent obsolescence soc reqac h posmanping _cerary
ddp | __ R . material obsolence
lack of pred utuylh.t.:r bureoucrocy expertlse

icti ey PP i et il ~
restriction of legacy mat instability esa sm magnitude of files testing

mdety - regulatory dyNAmICS swsumomms  antpationto changes

compliance burden for sme

raw materials

bureaucracy paperwork

non fully harmonized re national governments too much transparency

+ o efficienc
Other responses ppwranddpp  stopscip supply chain resilience '

omnibus 3 regulatory dynamics 3 expertise 2 obsolescence 2
pfas restriction speed substances of concern 2 uncertainty 2
administrative burden alternatives to pfas 1 anticipation to changes 1

certainty 1 complex legal texta 1 complexity compliance burden forsme ¢

compliance resources convincing board 1 ' ddp ¢ dependecy

Show more
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Which entity do you think could be the most influential to minimise the impact
of EU REACH regulation on the strategic space missions?(single choice!)

10
9
A
3
IR

Industry & National governments ESA ECHA European Commission European Parliament

associations
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How useful do you see WFD/SCIP notification duty?

Should be discontinued, as there is no added value init. It brings security threads and
significant costs.

No opinion or don't know WFD/SCIP notification

Very important piece of legislation - should stay

23
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Hydrazine Chromates di-isocyanates BPA + derivatives D4, D5 and D6

cyclic siloxanes
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Key steps and responsibilities in uPFAS REACH restriction

1st Eurospace-ASD

response paper

(MPTB/RTF) 2023

Phase |I:
restriction
dossier

Five national
authorities

Dossier submitters

Phase Il:
independent
scientific

assessment &

consultations

Scientific
Committees

EECHA

|

link ASD-Eurospace

Phase IlI:
Commission
Regulation

Commission with
Member States
(comitology)

We are here now

“ECHA

General survey

Fields marked with * are mandatory.

Before responding to the survey, please read the following documentse (see links in the sidebar):

1. Guidance Document

2. Use Mapping

ion in the Guidanee Document and Uee Mapping.
the Privacy Statement.

language in which you will respond to the questions (the questions themselves will be

Because ECHA's survey form was very restrictive, MPTB RTF
also plans to draft a response paper to cover the topic of
PFAS in space technologies more broadly to justify
derogation claims for all space-specific PFAS uses.
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https://eurospace.org/asd-eurospace-calls-for-substantial-revision-of-the-intended-eu-reach-universal-pfas-restriction-to-ensure-uninterrupted-space-activities-in-europe-myriad-of-space-applicat/
https://eurospace.org/asd-eurospace-calls-for-substantial-revision-of-the-intended-eu-reach-universal-pfas-restriction-to-ensure-uninterrupted-space-activities-in-europe-myriad-of-space-applicat/
https://eurospace.org/asd-eurospace-calls-for-substantial-revision-of-the-intended-eu-reach-universal-pfas-restriction-to-ensure-uninterrupted-space-activities-in-europe-myriad-of-space-applicat/
https://eurospace.org/asd-eurospace-calls-for-substantial-revision-of-the-intended-eu-reach-universal-pfas-restriction-to-ensure-uninterrupted-space-activities-in-europe-myriad-of-space-applicat/
https://eurospace.org/asd-eurospace-calls-for-substantial-revision-of-the-intended-eu-reach-universal-pfas-restriction-to-ensure-uninterrupted-space-activities-in-europe-myriad-of-space-applicat/
https://eurospace.org/asd-eurospace-calls-for-substantial-revision-of-the-intended-eu-reach-universal-pfas-restriction-to-ensure-uninterrupted-space-activities-in-europe-myriad-of-space-applicat/
https://eurospace.org/asd-eurospace-calls-for-substantial-revision-of-the-intended-eu-reach-universal-pfas-restriction-to-ensure-uninterrupted-space-activities-in-europe-myriad-of-space-applicat/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/
https://eurospace.org/universal-pfas-european-space-sector-comments-on-socio-economic-assessment-sent-to-echa-urging-eu-policy-makers-to-move-away-from-universal-ban-model/

PFAS use mapping exercise Eesa

1 PFAS in delivered HW to ESA (satellites dry mass, launchers fuelled)
1 Qualitative — substance level
Qualitative — material level
Qualitative — impacted processes
Qualitative — impacted (sub) systems,

1 Quantitative: one sum for payload and one sum for platform then summed for all HW (reflected in ESA
contribution to consultation response on SEAC opinion, MPTB-ES-PO-0225)

) Qualitative: as per ECSS category — impacting all categories from Cat. 10 Co Cat. 20, nearly all processes
) Quantitative — per company (in case of ESA — reference year 2024, PFAS declared )

Methodology described in my slides in 6" ESA REACH workshop:
https://airdrive.eventsair.com/eventsairwesteuprod/production-atpi-public/f1e3b6db2e7841c59bbb0679f9d5e6c9
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https://airdrive.eventsair.com/eventsairwesteuprod/production-atpi-public/f1e3b6db2e7841c59bbb0679f9d5e6c9
https://airdrive.eventsair.com/eventsairwesteuprod/production-atpi-public/f1e3b6db2e7841c59bbb0679f9d5e6c9
https://airdrive.eventsair.com/eventsairwesteuprod/production-atpi-public/f1e3b6db2e7841c59bbb0679f9d5e6c9
https://airdrive.eventsair.com/eventsairwesteuprod/production-atpi-public/f1e3b6db2e7841c59bbb0679f9d5e6c9
https://airdrive.eventsair.com/eventsairwesteuprod/production-atpi-public/f1e3b6db2e7841c59bbb0679f9d5e6c9

EXAMPLE - Qualitative PFAS mapping - substance level @esa

IMajority of PFAS relevant to ESA programmes belong to the wide group of solid fluoropolymers such as
PTFE
PVDF
ETFE
PFA
FKM
Fluorotelomer sulfonates (FTS)
FEP
ECTFE
FVMQ
PCTFE and
liquids

Perfluoropolyether (PFPE) fluids, sometimes also referred as unspecified fluoropolymer or fluorocarbon.
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|dentify top 3 sources of information for PFAS identification

18

0

DMLs (BOMs) Tech. datasheets Safety Datasheets ESA REACH Tool, Life cycle inventory Dedicated exchange
MATREX or similar (LCls) from LCA with material supplier

28
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Which priorities should we focus on to boost European competitiveness in space?

Innovation towards more sustainable products

Development of new European manufacturing capabilities

Simplification of Regulations

Enhance supply chain resilience

Strict environmental regulations
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MPTB REACH-related info, templates and guidelines Eesa

https://escies.org/webdocument/showArticle?id=1049&groupid=6

Short title Latest update Reference number with hyperlink

Slides on the universal PFAS restriction proposal — sectorial update 8.12.2025 (v2) MPTB-ES-HO-0214

Guidelines for users of Chromium Trioxide in Chemical Conversion 28.07.2025 (v8) MPTB-RL-GD-0200
Coatings for European Space Programmes

Best-Practice Guidance for the European Space Sector to Comply with  03.03.2025 (v1.3) MPTB-ES-GD-0158
SCIP Notification

Bisphenol A vs EU REACH: Brief note to ESA projects on regulatory 14.10.2024 (v1.0) MPTB-RL-MO-0164
status of BPA

Comparison between EU REACH Annex XIV (Authorisation) and Annex 02.12.2024 (v2) MPTB-RL-HO-0171
XVII (Restriction)

Template for REACH Article 33 Declaration on Substances in Articles — 08.10.2024 (v1.2) MPTB-RL-TPL-0092
Incl. WFD/SCIP Data

Lead Metal vs EU REACH: Brief Note to Projects 11.07.2024 (v1.2) MPTB _RL _MO_0156

30

_— k== + THE EUROPEAN SPACE AGENCY


https://escies.org/webdocument/showArticle?id=1049&groupid=6
https://eurospace.org/wp-content/uploads/2025/12/info_universal-pfas-restriction-proposal_eurospace_v2-0_08122025_rl-en.pdf
https://eurospace.org/wp-content/uploads/2025/12/info_universal-pfas-restriction-proposal_eurospace_v2-0_08122025_rl-en.pdf
https://eurospace.org/wp-content/uploads/2025/12/info_universal-pfas-restriction-proposal_eurospace_v2-0_08122025_rl-en.pdf
https://eurospace.org/wp-content/uploads/2025/12/info_universal-pfas-restriction-proposal_eurospace_v2-0_08122025_rl-en.pdf
https://eurospace.org/wp-content/uploads/2025/12/info_universal-pfas-restriction-proposal_eurospace_v2-0_08122025_rl-en.pdf
https://eurospace.org/wp-content/uploads/2025/12/info_universal-pfas-restriction-proposal_eurospace_v2-0_08122025_rl-en.pdf
https://eurospace.org/wp-content/uploads/2025/12/info_universal-pfas-restriction-proposal_eurospace_v2-0_08122025_rl-en.pdf
https://eurospace.org/download/8630/?tmstv=1759395916
https://eurospace.org/download/8630/?tmstv=1759395916
https://eurospace.org/download/8630/?tmstv=1759395916
https://eurospace.org/download/8630/?tmstv=1759395916
https://eurospace.org/download/8630/?tmstv=1759395916
https://eurospace.org/download/8630/?tmstv=1759395916
https://eurospace.org/download/8630/?tmstv=1759395916
https://eurospace.org/download/6975/?tmstv=1741087834
https://eurospace.org/download/6975/?tmstv=1741087834
https://eurospace.org/download/6975/?tmstv=1741087834
https://eurospace.org/download/6975/?tmstv=1741087834
https://eurospace.org/download/6975/?tmstv=1741087834
https://eurospace.org/download/6975/?tmstv=1741087834
https://eurospace.org/download/6975/?tmstv=1741087834
https://escies.org/download/webDocumentFile?id=70597
https://escies.org/download/webDocumentFile?id=70597
https://escies.org/download/webDocumentFile?id=70597
https://escies.org/download/webDocumentFile?id=70597
https://escies.org/download/webDocumentFile?id=70597
https://escies.org/download/webDocumentFile?id=70597
https://escies.org/download/webDocumentFile?id=70597
https://escies.org/download/webDocumentFile?id=70707
https://escies.org/download/webDocumentFile?id=70707
https://escies.org/download/webDocumentFile?id=70707
https://escies.org/download/webDocumentFile?id=70707
https://escies.org/download/webDocumentFile?id=70707
https://escies.org/download/webDocumentFile?id=70707
https://escies.org/download/webDocumentFile?id=70707
https://escies.org/download/webDocumentFile?id=70709
https://escies.org/download/webDocumentFile?id=70709
https://escies.org/download/webDocumentFile?id=70709
https://escies.org/download/webDocumentFile?id=70709
https://escies.org/download/webDocumentFile?id=70709
https://escies.org/download/webDocumentFile?id=70709
https://escies.org/download/webDocumentFile?id=70709
https://escies.org/download/webDocumentFile?id=70441

List of important presentations and sectoral positions Eesa

= Eurospace (RTF) response submitted on 22 May 2026 to the ECHA public consultation on the SEAC Draft Opinion (internal ref. # MPTB-ES-P0O-0225) — The response will be
published on the ECHA website here

=  Sectoral contribution and response to EU’s Advanced Material’s Act — Call for evidence, 13" January 2026, (MPTB-ES-P0-0215, EU COM reference: F33364493), available
online

=  “European Space Sector comments of 17 September 2025 on the ECHA restriction proposal for certain chromium(VI) oxides, oxyacids and salts, ref. MPTB-ES-P0O-0202, ECHA ID ref.
9662, (link)

=  European Space Sector Feedback on Commission Call for Evidence: Simplification of Administrative Burdens in Environmental Legislation, Joint contribution by MPTB’s WFD/SCIP
Task force, 8th September 2025, MPTB-ES-PO-0204, link to consultation reference F3698765,

=  6th ESA REACH Workshop presentations and summary, ESA/ESTEC, Noordwijk, The Netherlands, 17th June 2025 (link)

= P. Janik, Impact of environmental regulations on availability of space-relevant materials and manufacturing processes, International Astronautical Congress, Milan, Italy, 14-
18.10.2024 (link)

= T.Becker, ESA REACH Office — Introduction and Space Sector-wide Initiatives, 5" ESA REACH Workshop, ESA ESTEC, Noordwijk, the Netherlands, 19 June 2024, (link)
= MPTB views reflected in Eurospace response to European Commission of a Transition Pathway for the Aerospace and Defence (ASD) ecosystem, 2-11-2023 (here)

= Environmental Regulations and Their Impact on European Space Sector, 16-19 October 2023, CSID 2023, ESA/ESTEC, the Netherlands, (/'111)

=  European Space Sector comments on the Annex XV restriction report for per- and polyfluoroalkyl substances (PFAS) of 22 September 2023 (here)

=  European Space Sector comments on the REACH restriction proposal for certain bisphenols, 22-05-2023 (here)

=  European Space Sector feedback on New Product Priorities for Ecodesign for Sustainable Products, 23-5-2023,(here)

A list of further contributions is available at https://eurospace.org/compliance/ . In addition, a number of

contributions have been submitted by ASD, with the support of MPTB/its task forces and working groups.
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https://echa.europa.eu/et/registry-of-restriction-intentions/-/dislist/details/0b0236e18663449b?_disslists_WAR_disslistsportlet_businessIdentifier=0b0236e18663449b
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/14952-Advanced-Materials-Act/F33364493_en
https://echa.europa.eu/documents/10162/a94e7d8a-e2a1-89d1-e899-67b3500a5fae
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/14794-Simplification-of-administrative-burdens-in-environmental-legislation-/F3698765_en
https://iac2024-iaf.ipostersessions.com/Default.aspx?s=32-E4-71-E6-8D-FB-95-30-64-5A-18-FB-DC-91-65-BB
https://iac2024-iaf.ipostersessions.com/Default.aspx?s=32-E4-71-E6-8D-FB-95-30-64-5A-18-FB-DC-91-65-BB
https://airdrive.eventsair.com/eventsairwesteuprod/production-atpi-public/0cca4f403c6f4743a3ece25f86527483
https://eurospace.org/download/5576/?tmstv=1698766803
https://eurospace.org/download/5515/?tmstv=1695629365
https://eurospace.org/download/5248/?tmstv=1684838100
https://eurospace.org/eurospace-calls-on-the-commission-to-narrow-down-product-priorities-for-its-sustainable-products-initiative-focusing-more-on-consumer-products/
https://eurospace.org/compliance/

Supply chain — Supply Network — Supply System Eesa

 What does it* contain?
 Where did it* come from?

* How certain am | in getting the same stuff
tomorrow?

- How well do | understand materials supply
system?

*It = chemical, mixture, material, EEE component, article, finished
product (e.g. component, sub-system, satellite, launcher, antenna)

APS = Article, Preparation or Substance

Article (in REACH terminology) = an object which during production is given a special shape, surface, or design that determines its
function to a greater degree than its chemical composition
Ky
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Obsolescence Management of
Materials and Processes
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Obsolescence as consequence of REACH / Regulations oesa

Formulations are evolving

Direct substitutions are often mandatory

Certain materials or complete components are
being phased out

Manufacturing facilities are shutting down or
moving

In summary:

* Adhering to updated REACH regulations is
becoming increasingly difficult

* Reliance on materials from outside the EU is
rising

34

— == ] 4+ = __ D | = = Il ] = - == "= i ™ ] > 4 =+ —_ T > THE EUROPEAN SPACE AGENCY



Obsolescence Splinter Group of MPTB Eesa

1 Agencies-industry joint initiative to map space-relevant materials and monitor their unavailability
) Lead by CNES jointly with ESA, key contributors LSIs (product change / discontinuation notices)

1 Typical drivers for obsolescence: REACH (PFAS, CrVI — chromates, lead,...), EU Sanctions, non-
EU export control, business /production closures,

 Group actively monitors the recurrent and emerging obsolescence issues
] For selected materials runs joint assessments of formulation changes, new material evaluations, ...

) More info in MATREX, CNES Material database and ESA REACH Tool
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Identification of obsolescence risks: ESA REACH Tool 5.6 {eesa

The ESA REACH Tool is a web-based materials obsolescence risk assessment tool developed for the European Space Sector,
which can automatically identify REACH impacted substances in space-relevant materials

ESA REACH Tool functionalities include:

v" Crude REACH obsolescence risk predictions based on
current REACH lists (Annex XIV, Annex XVII, Candidate
List, CoRAP, CLH)

v" REACH-related risk thermometer, PFAS marking!

v Real-time substance content analysis of EU REACH lists,
using data directly from ECHA

g Candid

: 4 1386
, _.O )/ ~1 8,000 reg. % Space-relevant Materials
3 amm |isted substances

v" REACH status compliance guidance + risk score

v “My favourite” materials (personal BOM) 0 i
v" Users can request new materials to be added I

v Available for European entities active in space @)

Ry 3885
I@I Substances
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ECSS Requirements on Obsolescence Mgmt. esa

e ECSS-Q-HB-70-23A (2017)
Recommendations to tackle obsolescence at a project level

R OM team: PM/TO + Procurement + M&P support + PA/QA +
 Bess Design/Production + H&S + REACH/Legal support

FOR SPACE STANDARDIZATION

Obsolescence management to be covered within MPCBs

Clear examples of OM plans, templates, and REACH regulation
process flow

Space product

assurance

Matenals meenanicalparysany ECSS-Q-ST-70C rev2 (in 2019) has new requirement

processes obsolescence
management handbook

ECss Secretaria and refers to ECSS-Q-HB-70-23A (recommendations)

ESA-ESTEC
Requirements and Standards Division
Noordwijk, The Netherlands

Note: ECSS Q-ST-70C family will be replaced by D series
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Examples of REACH-driven changes and obsolescence

Eesa

Category Material / Process Regulatory Driver /Trigger Impact on Product / Programme

Modification of products /

processes Epoxy resins formulation

Epoxy resins diluents

Silicone purification processes

Polyurethane potting & conformal
coatings

Polyurethane-based paints

REACH, company policies,

(BPA removal)

REACH Annex XVII
(To , Entry 48)

Carcinogens, Mutagens & Reprotox.
Directive (2004/37/EC), Cl& solvenis

REACH Annex XVII
(Entry 74, ¢ '

REACH restrictions
(toluene, di-isocyanates)

Formulation change — significant
impact on mechanical properties

Change of curing system — process
and performance impact

Removal of toxic ingredient — altered
material properties

Risk of import discontinuation — need
for requalification

Discontinuation of heritage products —
costly requalification of alternatives

Discontinuation of

products Epoxy resins high temp. hardener

SrCrO,-containing primer

4,4'-Methylenedianiline (MDA)

REACH Annex XVII
(Entry 71, )

no authorisation requested/granted for
this particular use

REACH Annex XIV (no application for
authorisation)

High-temperature hardener
discontinued — loss of space heritage
OR higher compliance costs

— No legal use possible for that
particular supply chain! —
discontinuation of import to Europe

Substitution unavoidable — no legal
use possible, legacy process lost

Other drivers Various materials & products, PFAS

Sanctions, trade limits, procurement rules,
user tracking, legal settlement costs

Supply delays, uncertainty, 3M PFAS
phase out!
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