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Werkzaam in bedrijf dat farmaceutische grondstoffen produceert & arbeidshygiénist

API productie = bouwen van biologisch actieve moleculen

* Complexe chemische reacties
e Reactieve chemicalién
* Onzuiverheden voorkomen

* Veel regelgeving (Arbowet, medicijnen, Seveso)

* Keuze chemicalién op basis efficiency, kwaliteit & opbrengst API

* Keuze materialen voor proces installaties op basis van duurzaamheid en veilige producties



Even voorstellen - PFAS

PFAS = Per- and polyfluoroalkyl substances

Definitie vanuit EU perspectief (Restrictievoorstel):

Any substance that contains at least one fully fluorinated methyl (CF;-)

or methylene (-CF,-) carbon atom (without any H/CI/Br/I attached tot it).
Teflon, -(CF,CF3)-

Schatting : 10.000 stoffen

TMS Triflate

Trifluoroacetic Acid



Eigenschappen

Distribution of the sought-after properties in PFAS according to the companies

Chemical resistance, thermal resistance and mechanical properties (mechanical

([ ] —_—
FI uoro po Iym ers Z0a IS P FTE strength & low friction coefficient) are the most sought-after attributes in PFAS
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Chemical resistance
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* Proces chemicalién o fheap el v e
E « Chemical inertia: Material that degrades little over time,

little product contamination (i.e., no impurities)

- Voldoen aan criteria voor efficiénte and effectieve chemische reactie

Thermal resistance
« Wide operating temperature range: For example, PTFE

) TFA in Peptide synthese has a permissible temperature range of [-20-260] °C and
.. . . . . . . . can withstand high temperatures without degradation
- Hoge zuurgraad, makkelijke eliminatie, hoge oplosbaarheid in water/organische oplosmiddelen

Mechanical properties

» High mechanical strength: Can withstand mechanical

stress and deformation

« Low friction coefficient: Non-stick and lubricants
properties
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Toepassingen — procesinstallaties productie API

* Fluoropolymers
— O-ringen/pakkingen

— Coating van leidingen & slangen/pijpen

PTFE lined pipework

PCVs, PRV, instrumentation,

- Kleppen “T . M | ‘v A 3 ‘ ] alithTFEseaIs

=1 \alves with PTFE
internal components

Il Control valves with PTFE
M} internal components

PFAS agitator belts, manway [}
gaskets, mechanical seals )

Internal surfaces of
|glovebox are PFAS lined

t
PTFE lined glovebox on an
inline sampler

PTFE liners on access
port into glovebox
=

Glove ports have
PTFE o-rings

Glas gecoate reactor

Valves & rotary valves with |
PTFE internal components

Bron: ISPE/EFPIA Use of Fluoropolymers

H ; and Fluoro-Elastomers in Medicinal
Cha rging |soIator Products Manufacturing Facilities
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Toepassingen — synthese AP|

* Chemicalién
— Trifluoroacetic Acid (TFA)
— Trifluoromethanesulfonic acid,
— Trimethylsilyl trifluoromethanesulfonate
— Trifluoroacetic Acid Anhydride

— Potassium TFA

Resin Loading Resin Swelling s TFA = TFA Anhydride = TFMSA Potassium TFA = CAS No. not provided

Cleavage, .
Deprotection, Deprotection
modifications

3,3% _ 0.8% Bron: AESGP/EFCG/EFPIA/Medicines
; for Europe/VE

Human Health Medicinal Products
Sector Survey — Impact of proposed
PFAS Restriction

Solid-Phase
WEEGY  Peptide
Synthesis

Purification, Washing

Amino Acid
Activation

Isolation Coupling

TFA used in acidolytic deprotection step. All commonly
used to protect groups in peptide synthesis are designed
for deprotecting with TFA. This concept is in use since
early ‘60s

= Small Molecule = Peptide = Oligonucleotide Other

o) ASpen
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Toepassingen — laboratorium apparatuur

= g
51191306 PTFE dosing tube @ 3.2 mm
Material PTFE
Sze 9 3.2 mm, length 25 m
Quontity

&~
PTFE cover plate, 6 ports

1 x 8110, 2 x ST14, 2 x /2* NPT,
center 3/8° NPT

Maskcial PTFE
Inner @ 52 mm
Quanssy 1

Catalogus Synthesis
Workstations bevat 369

onderdelen and _/

51162682 Half-moon stirrer bloge

accessoires gemaakt van O e . 1000

Moterial PTFE

\ , PTEE C Tl

Needad flams: 51162681 Gloss stirer shaft
30138110 Stirer shoft, mognatic drive

© aspen



Toepassingen — arbeidshygiénische metingen

PTFE Filtermedia

Aerosol monitor

UHPLC/Mass Spectrometer



Toepassingen — arbeidshygiénische metingen

PTFE Filtermedia

UHPLC/Mass Spectrometer



PFAS Restrictievoorstel —ingediend

"ECHA

EUROPEAN CHEMICALS AGENCY

ANNEX XV RESTRICTION REPORT

PROPOSAL FOR A RESTRICTION

SUBSTANCE NAME(S): Per- and polyfluoroalkyl substances (PFASs)
IUPAC NAME(S): n.a.

EC NUMBER(S): n.a.
CAS NUMBER(S): n.a.

CONTACT DETAILS OF THE DOSSIER SUBMITTERS:




REACH Restrictie — Artikel 67

Een Risk Management Optie binnen REACH om het gebruik van schadelijke chemicalién te verminderen
Tot op dit moment zijn er 74 restricties opgenomen in Annex XVIl van REACH

Vaak gaat het om een beperking van een specifieke stof voor een specifiek gebruik

- Methanol mag niet gebruikt mag worden in ruitensproeivloeistof voor consumenten

- Dichloormetaan mag niet gebruikt mag worden in verfstripper voor consumenten en professionals

Maar ook bredere restricties van gebruik in consumentenproducten komen voor:
- CMR stoffen in kleding

- CMR, sensiterende, corrosieve stoffen in tattoo vloeistoffen

Phase ll:
independent
scientific
assessment

Phase I:
restriction
dossier

Phase 1l
Commission
decision

Het wetgevende proces bestaat uit:

— Publicatie restrictievoorstel

consultations

. . P Commission with
Fauthoriies Commitees Member States
(comitology)
. . . [ TECHA
- Publieke consultaties & beoordeling - Em 2]
EEE nimm 2
- Eindbeslissing over wetgeving door Europese Commissie

o) ASpen
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Proposed restriction - Annex XVII entry PFASs (Restriction Option 2)

Column 1

Designation of the substance, of
the group of substances or of the
mixture

Column 2
Conditions of restriction

Per- and polyfluoroalkyl
substances (PFASs) defined as:

Any substance that contains at
least one fully fluorinated methyl
(CFs-) or methylene (-CF:-)
carbon atom (without any
H/Cl/Br/I attached to it).

A substance that only contains
the following structural elements
is excluded from the scope of the
restriction:

CF3-X or X-CFz-X’,

where X = -OR or -NRR’ and
X" = methyl (-CH3), methylene (-
CHz-), an aromatic group, a
carbonyl group (-C(0Q)-), -OR”,
-SR” or -NR"R"";

and where R/R'/R"/R™ is a
hydrogen (-H), methyl (-CHs),
methylene (-CH:-), an aromatic
group or a carbonyl group

(-€(0)-).

1. Shall not be manufactured, used or placed on the
market as substances on their own;

O]

Shall not be placed on the market in:
a.
b.
o

another substance, as a constituent;
a mixture,
an article

in a concentration of or above:

25 ppb for any PFAS as measured with
targeted PFAS analysis (polymeric PFASs
excluded from quantification)

250 ppb for-the sum of PFASs measured as
sum of targeted PFAS analysis, optionally with
prior degradation of precursors (polymeric
PFASs excluded from quantification)

50 ppm for PFASs (polymeric PFASs included).
If total fluorine exceeds 50 mg F/kg the
manufacturer, importer or downstream user
shall upon request provide to the enforcement
authorities a proof for the fluorine measured
as content of either PFASs or non-PFASs.

3. Paragraphs 1 and 2 shall apply 18 months from entry
into force of the restriction.

4. By way of derogation, paragraphs 1 and 2 shall not
apply to|

a.

b.

active substances in biocidal products within
the scope of Regulation (EU) 528/2012

active substances in plant protection products
within the scope of Regulation (EC) 1107/2009
active substances in human and veterinary
medicinal products within the scope of
Regulation (EC) No 726/2004, Regulation (EU)
2019/6 and Directive 2001/83/EC

PFAS Restrictievoorstel — hoofdlijn & derogatie “active substances”

The use of certain fluorinated fragments in PPP, BP and MP contributes to the release of PFASs
to the environment. In the sense that persistent PFASs are formed as degradation products,
the ambition should be a minimization. This could be achieved by including the active
substances that fulfil the PFAS definition in the current restriction proposal. However, it is
recognized that the use of these substances is specifically regulated in the EU with extensive
evaluations and approval processes by designated bodies with specific expertise and
experience. Hence, it is proposed to derogate the use of PFASs as active substances (but not
the use of PFASs as co-formulants) in PPP, BP and MP in the restriction proposal for PFASs,|
At the same time, however, it is acknowledged that the predominant concern for the
restriction, i.e. persistence, is not sufficiently taken into account during the current
authorization processes following PPP, BP and MP regulations. Given the risks associated with

o) ASpen
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PFAS Restrictievoorstel — hoofdlijnen

Scope is heel breed

- Gaat over (bijna) alle stoffen met C-F bond (+-10.000 stuks)

— Inclusief fluoropolymers and F-gassen

Persistentie is maatgevend in termen van risico

- Argumentatie wisselend voor verschillende PFAS-en

- Geschatte emissie 4.4 miljoen ton over 30 jaar als er geen maatregelen genomen worden

Derogaties zijn toegestaan op basis van beschikbare alternatieven

- Voor zover bekend bij opstellers voorstel

Derogaties zijn gebruik specifiek en meestal in tijdsduur beperkt

Een aantal voorgestelde uitzonderingen - 5 jaar
L — |

Transportkoeling PEM brandstofcellen

Technisch textiel voor o
filters (professionele ——
toepassingen)
Airco In auto’s met
verbrandingsmotor

Slangen en katheters

PFAS k3 PRODUCT
PRODUCTION A MANUFACTURING
HH i il

Y N 2
wutnzl‘n% e \. P

e g

: @bﬁ

*:0

= ot

“_-._ ’ N : W e ®
Lo s - ¢
SBSme N
=
WASTE S unu PRODUCT
MANAGEMENT USE

Een aantal voorgestelde uitzonderingen - 12 jaar

1
. =
A Smeermiddelen voor

extreme omstandigheden

Oliewinnings- en Professionele
mijningsactiviteiten beschermende kleding
(bijv. Brandweer) @ ® o
.
Implanteerbare medische i fr
toepassingen = Shom  yierme

Properties

Very high
persistence

Long-range
transport
potential

Mobility

Accumulation in
plants

Bioaccumulation
potential

Ecotoxicity

Endocrine
activity

Effects on
human health

Concerns related to combinations of properties

High potential for ubiquitous, increasing and irreversible
exposures of the environment and humans;

Difficulty to decontaminate intake water for drinking water
production, low effectiveness of end-of-pipe RMMs and
difficulty to treat contaminated sites;

High potential for human exposure via food and drinking
water;

Potential for intergenerational effects and delay of effects;

Potential for causing serious effects although those would
not be observed in standard tests;

Estimation of future exposure levels and safe
concentration limits is highly uncertain;

Global warming potential.

o) ASpen
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PFAS Restrictievoorstel — tijdslijnen (als verwacht in februari 2023)

The restriction proposal — indicative timeline

2023 2024
ECHA process « > < >
RAC & SEAC RAC & SEAC RAC & SEAC  RAC & SEACPI R

. | S —t. opinions to COM

5 ( .’\'H. ! 5 CA submits ECHA publishes Plenary Plenary Plenary (RAC opinion and SEAC v ~Q2 24

Jul 21 dossier dossier RAC-64: 15 RAC-65: RAC-66: draft opinion®) ®

° 13 January 7 February March Early Jun Mid Sep RAC-67: Late Nov Byl 0l

S e 3 SEAC-58:10  SEAC-59:Early-  SEAC-60:Early ~ SEAC-61:Late Nov ~ SEAC adopts COM adoption Publication in O
of submission March Mid Jun - Mid Sep — Early Dec final opinion* ~Q4'240rQl1 25 Q4 '250rQ1 26

date

SEAC-62: Early
— Mid March
9

0] |

RAC opinion development

| | |

[ SEAC opinion development

Dossier
Preparation

RAC-65 REST WG
Mid May

RAC-66 REST WG
Late Aug

£
r + 1*

Public Consultation Period 2 July ) Septe

Intermediate deadlines for specific points

o

6-month public consultation

22 March ‘23 - 22 Sep 23

RAC-67 REST WG

Early Nov

60-day public
consultation on

SEACDO
Dec ‘23- Feb ‘247

"~ REACH by
Committee

Following EU
Commission
proposal, scrutiny

EP & Council

Political
process

RAC plenary is typically held for one
week, and SEAC is for two weeks.
RAC working groups are organised
to clarify some topics and used to
sort out issues. Main discussions
are more and more taking place in
the working groups and less in
plenary - presence of experts is
recommended.

o) ASpen
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Publieke consultatie — chemische en farmaceutische industrie

Chemische industry — focus op fluoropolymers Human Health medical products sector —

focus op fluoropolymers en process chemicalién

accen?ure
/ aesGp -+ .efeg efpia DR  \E

THE USE'OF PFASANGHEMICAL
PLANT EQUIPMENT/S
AN INVENTORY STUDY

Public Consultation PFAS Restriction proposal
Missing uses: PFAS in synthesis of active pharmaceutic ingedients

PFAS in chemical synthesis of Active Pharmaceutic Ingredients
From the user perspective of Aspen Oss

September 22", 2023

CONFIDENTIAL

Human Health Medicinal Products Sector Survey -

Impact of Proposed PFAS Restriction on Patient
I- “\ ccess to Medicines rategic Autonomy
CAKDO| A Medici & EU Strategic Aut

Public Consultation PFAS Restriction proposal
Missing uses: fluoropolymers in manufacturing Active
Pharmaceutic Ingredients

& |SPE efpia

Fluorepolymers in the manufacturing of Active Pharmaceutical Ingredients
From the user perspective of Aspen Oss

September 22", 2023

ECONOMIC ANALYSIS OF THE IMPACTS CONFIDENTIAL ﬁ

OF A REACH RESTRICTION ON THE
MANUFACTURE, PLACING ON THE
MARKET AND USE OF PER- AND
POLYFLUOROALKYL SUBSTANCES
Final Report Use of Fluoropolymers and Fluoro-Elastomers in

Reportfor: The European Chemicals Industry Counct (Cefic) Medicinal Product Manufacturing Facilities

oss B.V.



Publieke consultatie — alle inzendingen (5642)

Consultation Insights — Analyzing the Data

>4,400

individual organizations,
companies and individuals

Numerous industry
submissions
defending the critical
uses of fluoropolymers

Comments by Type of Consultee
(official ECHA Statistic)

u Companies m Industry or Trade Association

Individuals Other

600
500
400
300
200
100

0

RS
P @
SZQ (@A O
I

Total Industry Submissions per
Country*

II----————
S &

(g e 2
& & F & £ L SF

& O > 20
& Vg
O Ny
® &*

Sector-Specific Submissions
Referring to Fluoropolymers*

Automotive
Healthcare
Semiconductors

Chemical Industry

Renewable Energy

0 20 40 60 80 100

® Number of sector specific submissions refering to
fluoropolymers (sector specificity determined based on
ECHA questionnaire)

Number of comments by country

Sweden
Germany

Japan

Belgium

China

Italy

United States of America
France

United Kingdom
Netnerlanas
Switzerland
Austria

Republic of Korea
Spain

Denmark

Finlana

Czech Republic
Otner

1,000

o aspen



PFAS Restrictievoorstel — Stand van zaken

- Phase Il:

Phase I: mgiﬂ;‘:%int Phase lll:
restriction RSy Commission
dossier 2 decision
consultations

Five national Scientific Chi?mmljlsmg? ‘:‘"’“h
authorities Committees ember stales
{comitology)
I e
| e—
EEE N n
HEEE EiEE b

Risk Assessment Committee (RAC)
Socio-economic Analysis Committee (SEAC)

Dit zijn onafhankelijke wetenschappelijke commissies

© aspen



Fase Il - Beoordelen 5642 commentaren ‘

Document

1 I

Beoordelen Herziening cchn
commentaren = Background

Document

I , Europese
Advies ..
Commissie
Nieuwe toepassingen

Nieuwe sectoren
Nieuw informatie

Herziening - :
Beoordelen Draft — Publieke — Final
{commentaren}» { Background }-[ Opinion ] { Consultatie J [ Opinion ]

© aspen



Fase Il — Behandeling commentaren in RAC/SEAC

e Sectorgewijze bespreking & beoordeling door RAC/SEAC

— Juni 2024: consumentenproducten, cosmetica, skiwas, metaalbehandeling

— September 2024: textiel, bekleding, leer, tapijten, kleding, voedselverpakkingen, olie- en mijnbouw

- November 2024: bouwmaterialen, textiel, bekleding, leer, tapijten, kleding, voedselverpakkingen,

— Maart 2025: fluorhoudende gassen, transport & energie

— Juni 2025: medische hulpmiddelen, smeermiddelen, transport & energie, elektronica & semiconductors

— Na Juni 2025: elektronica & semiconductors, resterende toepassingen
Tijdslijnen
* Draft opinion RAC/SEAC ??7?? onbekend
* Final opinion RAC/SEAC ??7??
* Advies ECHA aan EC ????




Fase Il — laatste ontwikkelingen

ECHA/Dossier indieners £ Ye\].e(
‘0‘030 - OS\\S L e
* Geen wijzigingen in prioritering op basis van economisch belang verschillende sectoren eﬁqo‘eog\&\%ma*\ L
Lo : : : AR CO 6 oW
* Geen splitsing in voorstel voor wat betreft consumenten en industrieel gebruik “\a\N?‘\%QeQ‘Xgox‘(\\“% Ak i AR
H H H H H . " . ey ” ?{e g c&\%’ e’{\(ﬁ"
* RO 3: nieuwe restrictieoptie; derogatie voor gebruik met “strict conditions Q“e((\\ \COS“\ N “'
Lidstaten EU substances BRASY
* Frankrijk heeft wetgeving geimplementeerd met verbod PFAS in consumenten producten (ski wax, textiel)
* Denemarken (= indiener!) heeft verbod PFAS in consumenten producten in voorbereiding G@rmany,s
qQ
PProacp , ’ 1z cayg or pr.
es 8 @ e‘/ a 3
Politici erc . 9mat

* Robert Habeck: wetgeving zou ontheffingen voor “key technologies” mogelijk moeten maken
* Macron & Scholz: chemicalién wetgeving beter risk-based dan het toepassen van breed verbod groepen stoffen (May 29th 2024)

e Scholz: Pragmatische benadering van forever chemicals (August 28t 2024)

European Commissie

* Mission letters nieuwe Europese Commissarissen : Chemicals Industry Package — snel duidelijkheid verschaffen over PFAS

o) ASpen
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Fase Ill — Besluit Europese Commissie

Phase II:
independent
scientific
assas&smanl

Phass |II:
ommission
decision

consultations

Scientific Cr?mrr;\ss\;n wi
Commitiees Member States

icomitology)
EECHA

European -
REACH Europea.n . i Entry into =
. Commission Parliament ‘
Committee : force
Adoption Scrutiny
Tijdslijnen onduidelijk. t

Sommige suggereren Draft opinion eind 2025, Final opinion eind 2026, In werking 2028

I WILL TRY TO SPEED UP THE DEADLINES
FOR PFAS. A REPORT ON PFAS IS EXPECTED
IN MID-2026 BUT THIS IS TOO LATE.
CONSUMER USES WILL BE BANNED BUT
BEFORE TAKING A DECISION ON OTHER

BAN THE USE OF PFAS IN CONSUMER -
PRODUCTS IS IMPORTANT TO PROVIDE
CLARITY ON PFAS AS SOON AS POSSIBLE,
% NOTABLY ON THE USE OF PFAS IN

I — CONSUMER AND INDUSTRIAL

USES, SCIENTIFIC AND FACTUAL
Commissioner APPLICATIONS IS A PRIORITY. I WOULD Stéphane Sjourné INFORMATION WILL BE CONSIDERED.
Environment, Water Resilience and a Competitive 8 SEEK TO BAN PFAS IN CONSUMER y Executive Vice-President
Circular Economy *~.. PRODUCTS. Prosperity and Industrial Strategy

o) ASpen
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Onduidelijkheid over publicatie draft opinion SEAC
Onduidelijkheid over tijdslijnen over besluitvorming Europese Commissie

Onduidelijkheid over besluit Europese Commissie
Wetenschappelijke & feitelijke bijdragen aan publieke consultatie helpen

Deel praktijkvoorbeelden met wetgevers & politiek

Besteed aandacht aan de belangrijkste drijfveer — vrijkomen van PFAS in het milieu

Vergeet niet deel te

nemen aan de volgende
publieke consultatie!

oss
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PFAS Restriction Proposal — Back-up slides

Table 10. Current health impacts in the general population due to exposure to the most
analysed PFASs (see Annex B.5.3.).

Health impact Type of health effects
category
Immune outcomes Reduced vaccine responses in children

Increased risk of atopic dermatitis

Asthma- and allergy-related outcomes (hypersensitivity)
Liver toxicity and Increased serum alanine transferase (ALT) which is a marker of liver
metabolic disruption toxicity and fatty liver diseases

Increased risk of cardiovascular diseases

Reproduction and
development Effects on male and female fertility

Effects on sex hormones and related outcomes
Preterm delivery

Miscarriage and preeclampsia

Carcinogenicity
Thyroid functioning Thyroid disease or changes in thyroid hormones

Table legend
Evidence of an association between exposure and health effect, strengthened by new studies.
Limited evidence of an association between exposure and health effect, supported by new studies.

Suggestive evidence of an association between exposure and health effect, inconclusive new studies.

o) ASpen
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PFAS Restriction Proposal — Back-up slides

__prs Rt | opmering __ron ;
(L —,002 Example: assessment

(=L N, 0, 05 1
PFP A 0,05 bovengrens; i . =
b T of drinking water
PFHxA [ i e
1 bovengrens; 1 PFAS Fictive ] RPF PEQ
range 0,01 SRPF<1 concentration
(N 1 INDEX 1 [ng/L]
PFNA | 1
10 —— 1 PFBS 5 0.001 0.005
R © e < er < 10 PFHXS i 06 06
4 1
PFHpS 1 2 2
PFDODA K] 1
3 bovengrens; 1 PFOS 3 2 6
range 0,3 S RPF £ 3
PFTeDA [ 1 PFBA 5 0.05 0.25
0,02 i PFPeA 5 0.05 0.25
PFODA  [Mp) il
1 PFHpA 3 1 3
1
bovengrens; 1 PFOA 4 1 4
BUEALE i 1 HFPO- 6 0.06 . Sum of the equivalents
1 DA can be further assessed |
HFPO-DA _ [15 1 as PFOA
Iﬂ_o 03 1
GETaCLIN0,02 1 ZPEQ

8:2 Fron [ . : [1] Bil et al., EC&T 40(3) 2021.
Table 1. PFAS RPFs for assessment of direct oral intake [2] Affourtit et al. 2023, RIVM-VSP Advies 14434A02.
D PEQ calculation tool: https://www.rivm.nl/documenten/rivm-peq-

trlces), https://www.rivm.nl/pfa i .
Tim Nonner (Unverified) & tool-v2-16-mei-2024

o) ASpPE
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