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PFASare used a lot for their nice properties
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PFASare used in almost all industry branches and in many
consumeproducts

Industry branches

Aerospace (7)

Biotechnology (2)

Building and construction (5)
Chemical industry (8)
Electroless plating
Electroplating (2)

Electronic industry (5)

Energy sector (10)

Food production industry
Machinery and equipment
Manufacture of metal products (6)

Mining (3)

Nuclear industry

Oil & gas industry (7)
Pharmaceutical industry
Photographic industry (2)
Production of plastic and rubber
(7)

Semiconductor industry (12)
Textile production (2)
Watchmaking industry
Wood industry (3)

Other use categories

Aerosol propellants

Air conditioning

Antifoaming agent

Ammunition

Apparel

Automotive (12)

Cleaning compositions (6)
Coatings, paints and varnishes (3)
Conservation of books and
manuscripts

Cook- and bakingware
Dispersions

Electronic devices (7)

Fingerprint development
Fire-fighting foam (5)

Flame retardants

Floor covering including carpets and
floor polish (4)

Glass (3)

Household applications
Laboratory supplies, equipment and
instrumentation (4)

Leather (4)

Lubricants and greases (2)

Medical utensils (14)

Metallic and ceramic surfaces
Music instruments (3)

Optical devices (3)

Paper and packaging (2)

Particle physics

Personal care products
Pesticides (2)

Pharmaceuticals (2)

Pipes, pumps, fittings and liners

Plastic, rubber and resins (4)
Printing (4)

Refrigerant systems

Sealants and adhesives (2)
Soldering (2)

Soil remediation

Sport article (7)

Stone, concrete and tile
Textile and upholstery (2)
Tracing and tagging (5)

Water and effluent treatment

Wire and cable insulation, gaskets
and hoses

Glugeet al 2020
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OECD list; 4730PFAS

parfluoroalkane sulfonyl-based substances , 13%

Never more in focus than nowkEFF contamination,
EU phaS&)ut’ Hollywood mOV|eS, etC) n:2 fluorotelomer-based substances , 33%

perfluorcalkyl carbonyl-based substances, 11%

New PFASoftenshorterC-chains andhusmore
mobile

Ca. 100Qoreregistrereand 107registeredn
REACH, 2 as pesticides

other polyfluorinated substances, 16%
n:1 fluorotelomer-based substances , 5%

perfluoro({poly)ether-based substances , 5%

All otherPFASshouldnot be made traded appliedor fluoropolymers, &%
used

other perfluorinated substances, 7%

Severescarcityon emissiondata!

OECD 2018
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The Grand Challenge of PFAS

In 2018, OECD published an updated PFAS List
A Over 4,000 CAsumbers identified

A Commonality is that they are, or break down to form, highly
persistent substances ’
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PFASarePMT compounds L (0= 161
Mind thegap! i

gap compounds
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Reemtsmaet al 2016
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Analytical methods

High resolution MS, combined with suspect lisg (

NORMAN PFASIist)

A more than 75(FASs belonging to more than 130 diverse
classes, found in strategically selected environmental
samples, biofluids or commercial products

split by C(=O)
(52)

split by S(=!

split by [CH2]
(155)

PFASs tested
(770)

(246)

(73

split by [CH2CH2]

failed in splitPFAS

Cases failed in splitPFAS:

A: X not in pre-defined SMARTS;  B:POLY-, NOT PER-fluoroalkyl;  C:R = fluorine;

D: branched/cyclic perfluoroalkyl chain;

with one R group

(548)

with >| perfluoroalkyl or R group

\_‘ (73)
A

’ (90)

B
I

‘m o -0

a combination of the factors above

“ClassyFired”
(548)

“NOT ClassyFired”
(222)

E: unsaturated perfluoroalkyl chain

(1) HRMS full-scan data

(2) prospective PFAS feature identification

 feature reduction
* mass defect filtering
* homologous series searching
e.g. CF,-normalized mass defect plots
* study design
e.g. case-control
diagnostic fragments or neutral losses
e.g. data-dependent acquisition
data-independent acquisition
all-ion-fragmentation
in-source fragmentation

parallel HRMS & F-detection instruments

(3) molecular formula assignment

(4) structural characterization by MS" (n>2)

(5) Structural proposal & confirmation

* based on MS" profiles
* matching to database suspects
* standard comparison
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Liu et alTrAC 2019, Sha et al 201!
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Heterogeneity Imccurence

100%
90%
1]
70%
60%
30%
Germany 41 PFAS including perfluoroalkyl 20%

acid (PFAA) precursors, ESB o
F1 Al A2 Ul-A Ul-B U2-A U2-B

. i - - —
Of 100 environmental samples only one 2 = = .
sample was PFAS free .
Due heterogeneityé n o mto demive -
general environmental background levels 14
PFAS present |n s0||s across the globe PFBA W PFBS PFPeA PFHXA W PFHXS H PFHpA ® PFHpS m PFOA

B N-MeFOSAA N-EtFOSAA W42 FTS W 6:2 FTS W 8:2 FTS W 7H-PFHpA W 6:2 diPAP

Kotthoff e t aStotepBtudseawet alStotend 2
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Health effects

Associationdetween
PFASexposure and human
nealtheffects eg obesitas
afterprenatakexposure,

Ipid metabolismimmune
system|iver failure, renal
function, thyroid hormone

I Importantfor cognitive
development.

For mostPFASNno well
establishedisk assessment
and ADIlderived



