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In-depth investigation of PFAS occurrence in environmental samples combining LC-VIP HESI-TIMS-QTOF MS with PASEF
and untargeted data processing.

Conclusions
✓ LC-TIMS-HRMS is a powerful analytical platform for the confident identification of

PFAS in complex environmental matrices.

✓ Wide-scope suspect screening provides high confidence annotations in an

efficient way, using KMD filtering, big suspect lists and in-silico prediction tools.

✓ Prioritization, statistical and in-silico prediction tools are included in the

MetaboScape software, which facilitate the confident identification of PFAS.

✓ In the 4D HRMS data, acquired using PASEF, high MS/MS coverage can be

achieved and, therefore, the identification of suspected structures is facilitated.
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Introduction

conventional PFAS

PFCAs (n=4-13), PFSAs (n=4-13), ADONA,
GenX

restricted within EU
(water DIRECTIVE (EU) 2020/2184)

emerging PFAS

> 9,000 Per- and Polyfluoroalkyl Substances (PFAS) including

transformation products and metabolites

Comprehensive HRMS-based screening for the identification of the PFAS
fingerprint in the environmental compartments.

❑ Lack of reference standards, molecular databases or spectral libraries

❑ Low concentration levels of PFAS in environmental matrices

❑ Isomeric/isobaric co-eluting PFAS and matrix interferences

❑ MS/MS spectra inefficiency in complex matrices

❑ complex MS/MS spectra through DIA modes

❑ lack of experimental DDA MS/MS spectra

Analytical challenges

Methods

generic sample preparation protocols

Simultaneous extraction of PFAS from different sub-classes
(different physicochemical properties)

TargetScreener 4D

acquisition modes:
✓ bbCID
✓ PASEF

RPLC – VIP HESI (-) – TIMS – QTOF MS

Results

>10,000 features

Kendrick Mass Defect (KMD) plot
repeating unit: CF2

~1,850 features

~430 features

Matrix Complexity need for efficient
untargeted workflows
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✓ Δm/z
✓ Rt fitting
✓ Isotopic profile fitting
✓ MS/MS spectrum matching
✓ %ΔCCS

MS/MS spectra annotation

MetaboScape 2024b

Prioritization
✓ statistical differences/trends of sub-groups (e.g. volcano plot, PCA)
✓ structural similarity (e.g. KMD plot)

features of interest

LC–TIMS– HRMS data

Feature extraction
T-ReX 4D algorithm

Blank Subtraction

Annotation
Using extensive suspect lists

(e.g. NIST suspect list of possible PFAS, 
containing 4,967 compounds)

• Accurate mass

• Isotopic profile

structural information

• Retention Time prediction

• CCS prediction 

• in-silico MS/MS spectrum
CCS-Predict Pro

Rt

analytical evidence

Thorough evaluation of the findings 

Evaluation of the proposed annotations 

from the suspect screening workflow

Filtering of the annotated 

compounds

Unveiling of PFAS subclasses with 
characteristic fragmentation profile 
(characteristic fragments)

e.g.: The MS/MS spectra of PFCAs
containing the following fragment ions:
118.987, 168.987 and 218.986 for C2F5-,
C3F7-, and C4F9- respectively.
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ΔCCS%: -5.1% -4.1%

Evaluation of the predicted CCS value

Identification of the transformation 

products / metabolites

Fate of the parent 
compound?
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