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▪ You know what you’re looking for

● 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

What is targeted analysis?
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Often referred to as:

‘UPLC-MS/MS’

‘GC-MS/MS’ 

‘Triple quadrupole MS’ 

Many mass spec machines can 

do targeted analysis

Triple quadrupole

TOF-MS

Orbitrap-MS

.. And many more… 



▪ OECD PFAS definition is the current mostly applied definition 

(though challenged*)

▪ Inventories show large numbers..

● OECD: 4,700 compounds

● ECHA: 10,000 compounds

● US-EPA DSS Tox: 14,735 compounds

● PubChem: >7 million compounds

Incredible numbers of PFAS substances
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?

*Scientists’ Statement on the Chemical Definition of PFASs, Sigmund et al, 2025, ES&T



Compound list expands
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PFCA

PFSA

The ever-increasing list of 

compounds challenge targeted 

LC-MS/MS approaches.

No single method can cover all 

~100+  analytes in a single 

run

Compromises in sample prep 

and analysis 

GenX

FTS

FTOH

PAPs

PFsulfonamides

Short 
chains

Next?
TFA

Beyond 
next?

“legacy-PFAS”
“EFSA-4-PFAS”
“ultra-short chain-PFAS”
“precursor-PFAS”



▪ A large compounds class 

● chain length (1-18 carbons)

● 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

PFAS analytical challenges
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▪ UPLC-MS/MS (mostly)

● Very selective

● Very sensitive 

● Very 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, 

drinking water, human biomonitoring 

‘Straightforward’ targeted analysis
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Challenge 1 – Improving sensitivity
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▪ Do we actually need improve sensitivity?

● Not for food compliance testing (ppb range)

▪ Improving sensitivity, but why?

● For the fun of it? To be better than your competitor? 

● Because the instrument can?

Challenge 1 – lowering the LOD
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▪ 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.g. direct injection of water w/o sample 

concentration

Challenge 1 – lowering the LOD
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▪ Monitoring of PFAS in fruits and vegetables by UPLC-MS/MS

▪ ppt concentration range (ng/kg fresh weight)

Improved sensitivity for fruits and vegetables

10

Kause et al, 2024

Blanks!



Exposure study homegrown vegetables from 

allotment gardens close to PFAS factory
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Pancras et al, 2024
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▪ LOQs should be 

reduced to at least 50 

ug/kg dw. 

Significant improvement needed for animal feed
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Challenge 2 – understudied sample types
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▪ 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.g. fish oil, fish meal, 

composed feed)

Challenge 2 – under-studied matrices
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Food additives/ingredients

▪ Emulsifiers and surfactants

▪ Thickening agents

▪ Proteins, peptides, fats and oils

Coextraction, increase viscosity, 

emulsion formation, suppress 

ionisation

Composed foods are challenging
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LOD at low ppt level

Diversity of matrices



▪ Grains, fats/oils, protein 

meals, supplements, 

additives

▪ Co- and byproducts

▪ Forages and silage crops

Animal feeds are challenging

16

Complex matrix, diversity of matrices

Low levels

Diversity of matrices



Additional clean-up steps by

▪ Alkaline digestion

▪ Envicarb, PSA

▪ Dispersive or SPE

Specifics for animal feed analysis
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Challenge 3 

Expanding the scope to understudied PFASs
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▪ Trifluoroacetic acid (TFA)

▪ Other ultra-short chain PFASs

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

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

● High and variable blanks from laboratory environment & 

consumables compromise data 

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

PFASs (e.g. PFOS/PFOA)

Ultra-short chain PFASs
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Source: Arp et al, 2024



TFA in wines
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▪ Up to few 100’s of PFASs in a single method? 

▪ Quantitative analysis by UPLC-MS/MS methods

● Increased #PFAS -> increased data evaluation

● Smart data handling methodologies

▪ Big challenge: availability of chemical reference standards

Increasing the #PFASs in a targeted method

21



The need for more chemical reference standards
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Trier et al, 2025

More chemical reference standards are needed

(repository, commercial synthesis)

And/or alternative ways of evaluating exposure, 

hazards and risks (at the cost of changing 

confidence levels)



▪ 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

Expanding the scope - to GC amenable PFASs
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Take home message – targeted methods
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▪ Robust methods are available (legacy-PFASs, foods of animal origin, water)

▪ Meaningful risk assessments are a driver to improving method sensitivity

● 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

● Need for approaches for (semi)quantitative analysis when standards 

are lacking



Thank you for your attention
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