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What is targeted analysis?

" You know what you're looking for
e Pre-defined by the study scope

" You will not look at other molecules than what was predefined

® Mass spec is set to measure only at those molecules

Often referred to as: Many mass spec machines can
do targeted analysis

‘UPLC-MS/MS’

‘GC-MS/MS’ Triple quadrupole

‘Triple quadrupole MS’ TOF-MS
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Incredible numbers of PFAS substances

" OECD PFAS definition is the current mostly applied definition
(though challenged*)

" Inventories show large numbers..
e OECD: 4,700 compounds
e ECHA: 10,000 compounds
e US-EPA DSS Tox: 14,735 compounds

e PubChem: >7 million compounds

WAGENINGEN
EEEEEEEEEEEEEEEEEEE

*Scientists’ Statement on the Chemical Definition of PFASs, Sigmund et al, 2025, ES&T
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“legacy-PFAS”
“EFSA-4-PFAS”
“ultra-short chain-PFAS”
“precursor-PFAS”



PFAS analytical challenges

" A large compounds class
e chain length (1-18 carbons)

e functional group

" Wide range of phys-chem properties (water solubility, volatility,
ionic state)

" No ‘one-size-fits-all solution’, i.e. multiple analytical approaches
rather than a single method
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‘Straightforward’ targeted analysis

" UPLC-MS/MS (mostly)
e \ery selective
® \ery sensitive
e \ery fast

® Routine

" Generally 20-30 PFASs in single run

® 4-14 carbons chain length
" Including EFSA-4 (PFHxS, PFOS, PFOA, PFNA)

® Methods well established for animal food,
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Challenge 1 - lowering the LOD

" Do we actually need improve sensitivity? O

e Not for food compliance testing (ppb range) O°Q

" Improving sensitivity, but why?
e For the fun of it? To be better than your competitor?

® Because the instrument can?
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Challenge 1 - lowering the LOD

" To get better data for exposure assessment (left
censored values, a.k.a. <LOQ values)

® Lower impact on exposure assessment

" Practical: to simplify your analytical approach
(cost-efficiency, speed)

e E.g. direct injection of water w/o sample
concentration
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Improved sensitivity for fruits and vegetables

" Monitoring of PFAS in fruits and vegetables by UPLC-MS/MS

" ppt concentration range (ng/kg fresh weight)
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Exposure study homegrown vegetables from
allotment gardens close to PFAS factory
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Significant improvement needed for animal feed

7 BfR
|4
www.bfr.bund.de L4 7(

Bundesinstitut fiir Risikobewertung

DOI 10.17590/20211124-122122

PFAS maximum levels in feedstuffs: BfR recommends improved analytical
methods

BfR opinion No 037/2021 of 24 November 2021

Per- and polyfluoroalkyl substances (PFAS) are industrial chemicals. They are widely used in
industrial processes and numerous consumer products, such as paper, textiles, non-stick
pans and cosmetics. PFAS are persistent and can be found in the environment, in the food
chain and in human blood. In September 2020, the European Food Safety Authority (EFSA)
re-evaluated the risk to human health from PFAS in food and established a tolerable weekly
intake (TWI) of 4.4 nanograms (ng) per kilogram (kg) body weight per week. Consequently,
the European Commission is proposing PFAS maximum levels in foods of animal origin. BfR
examined whether compliance with the proposed maximum levels is possible considering
background levels of PFAS in feedstuffs. The assessment of the maximum possible PFAS
levels in feedstuffs that prevent exceedance of the proposed maximum levels in foods of ani-

proved. BfR therefore recommends, as a first step, the development of more sensitive PFAS
analytical methods, on which basis PFAS background levels can be estimated from feed
monitoring as a pre-requisite for the derivation of maximum levels.

® LOQs should be
reduced to at least 50
ug/kg dw.
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Challenge 2 - under-studied matrices

" Dietary exposure data-gaps exist for

Processed foods (spreads, meat replacers, ...)
Infant formula

Fruits, vegetables, cereals, grains, pulses
Non-alcoholic drinks, wine and beer

Animal feeds and feed ingredients (e.qg. fish oil, fish meal,
composed feed)

Official Journal of the European Union

RECOMMENDATIONS

COMMISSION RECOMMENDATION (EU) 20221431
of 24 August 2022

WAGENINGEN on the monitoring of perfluoroalkyl substances in food
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Composed foods are challenging

Food additives/ingredients

® Emulsifiers and surfactants
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" Thickening agents

" Proteins, peptides, fats and oils

Coextraction, increase viscosity,
emulsion formation, suppress
ionisation

eipadi{im

Complex matrix

LOD at low ppt level
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Animal feeds are challenging

" Grains, fats/oils, protein
meals, supplements,
additives

O
® Co- and byproducts .f \.

4

" Forages and silage crops
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Complex matrix, diversity of matrices

Low levels

Diversity of matrices
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Specifics for animal feed analysis

Emerging Contaminants 11 (2025) 100467

Contents lists available at ScienceDirect MGG
° . i CONTMAS
K e Al Emerging Contaminants

CHINESE ROOTS
GLOBAL IMPACT journal homepage: www.keaipublishing.com/en/journals/

emerging-contaminants

PFAS residue analysis in fish and fish feed by applying a modified )
QuEChERS method in combination with LC-HRMS detection Gy

Ourania Koloka °, Vasiliki Boti *”, Dimitra Hela *°, Triantafyllos Albanis *®,
Ioannis Konstantinou > *

* Department of Chemistry, University of loannina, loannina, 45110, Greece
" Unit of Environmental, Organic and Biochemical high-resolution analysis-Orhitrap-LC-MS, University of loannina. loannina, 45110, Greece

Journal of Hazardous Materials 495 (2025) 130078

Contens lists available at ScienceDirect

Journal of Hazardous Materials

journal homepage: www elsevier.com/locate/jhazmat

Wide scope screening and target quantification of per- and polyfluoroalkyl |
substances (PFAS) in feed and feed ingredients to farmed salmonids

Aasim M. Ali, Marc HG Berntssen , Veronika Sele, Stig Valdersnes

Institute of Marine Research (IMR), P.0. 1870 Nordries, Bergen NO-5817, Nonway
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Additional clean-up steps by
" Alkaline digestion
" Envicarb, PSA

" Dispersive or SPE
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ing the scope to understudied PFASs

Expand




Ultra-short chain PFASs

" Trifluoroacetic acid (TFA)
® QOther ultra-short chain PFASs
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2090
Source: Arp et al, 2024

" High levels in water (pg/L). Expected to be high in foods as well

" Robust (!!) data needed for accurate exposure assessments

e High and variable blanks from laboratory environment &

consumables compromise data

e Challenging to analyse in the same run as well-known legacy

PFASs (e.g. PFOS/PFOA)
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TFA In wines

MESSAGE FROM
THE BOTTLE

' The Rapid Rise of TFA Contamination Across the EU

n|* 0w
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Increasing the #PFASs in a targeted method

" Up to few 100’s of PFASs in a single method?
" Quantitative analysis by UPLC-MS/MS methods

® Increased #PFAS -> increased data evaluation

e Smart data handling methodologies

" Big challenge: availability of chemical reference standards
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The need for more chemical reference standards

A Section 508-conformant HTML version of this article

c O m m e n ta ry is available at https://doi.org/10.1289/EHP12331.

The Critical Role of Commercial Analytical Reference Standards in the Control of
Chemical Risks: The Case of PFAS and Ways Forward

Xenia Trier,”* Stefan P.J. van-Leeuwen,>*") Gianfranco Brambilla,> Roland Weber,* and Thomas F. Webster®

FOR ONLY 6% OF PFASs, A REFERENCE
STANDARD IS AVAILABLE

More chemical reference standards are needed
(repository, commercial synthesis)

252
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| And/or alternative ways of evaluating exposure,
e hazards and risks (at the cost of changing
confidence levels)

Industrial Chemicals
W Total Pesticides

#4 Total Pharmaceutials

[ Other (i.e. not in our inventory/no standard available) .
1

9 Trier et al, 2025 O




Expanding the scope - to GC amenable PFASs

" Expanding the chemical space to lipophilic and volatile PFAS

" Unlike dioxins, BFRs and other POPs, so far not much attention
for the lipophilic and and volatile PFASs

Joumnal of Chromatography A 1693 (2023) 463884

Contents lists available at ScienceDirect

Journal of Chromatography A

journal elsevier.com a

The use of gas chromatography - high resolution mass spectrometry
for suspect screening and non-targeted analysis of per- and
polyfluoroalkyl substances

Jonathan S Casey?, Stephen R Jackson®, Jeff Ryan®, Seth R Newton >

*ORISE, Office of Research & Development, US. Environmental Protection Agency, Research Triangle Park, NC 27711, United States
®office of Research and Development, LS. Environmental Protection Agency. Research Triangle Park, NC 27711, United States
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Discovery of Fluorotelomer Sulfones in the Blubber of Greenland
Killer Whales (Orcinus orca)

Mélanie Z. Lauria,* Xiaodt Shi, Faiz Haquej Merle Plassmann, Anna Roos, Malene Simon,
Jonathan P. Benskin,** and Karl J. Jobst**

Cite This: Environ. Sci. Technol. Lett. 2025, 12, 1218-1224 I: I Read Online

ACCESS | ldil Metrics & More | Article Recommendations | @ supporting Information

ABSTRACT: Most known per- and polyfluoroalkyl substances  Kjller Whale Msbased  Fluorotelomer
(PEAS) bicaccumulate by binding to proteins or partitioning to

phospholipids, leading to their prevalence in liver and blood. Blubber prioritization Sulfones
However, the recent discovery of high concentrations of CC5<100A+ 2 mf %~
fluorine (EOF) in the blubber of a i

Killer whale (Orcinus orca) from Greenland suggests that some g o o
in storage 9 A he CH, or CH,CI

lipids. To further investigate this, the present work examined 8 A

blubber from 4 killer whales (3 from Greenland, 1 from Sweden) /\/\\S it

cr ™

via gas chromatography-atmospheric pressure chemical ionization-
ion mobility mass spectrometry. Using collision cross sections, we



Take home message — targeted methods

® Robust methods are available (legacy-PFASs, foods of animal origin, water)
" Meaningful risk assessments are a driver to improving method sensitivity

e Low ppt levels start becoming the standard
" Composed products (foods, feeds) are an analytical challenge on their own

® But can be done

Expanding the scope continuously to cover a wider chemical space

e Need for approaches for (semi)quantitative analysis when standards
are lacking
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Thank you for your attention
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