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Non-Target Analysis for PFAS is very exciting!
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Washington et al. 2020 (US EPA) 

Strynar et al. 2017 (US EPA) 
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The challenges to overcome
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Workflows

Target analysis
• Quantitatively measure knowns
• Uses standards, isotope dilution etc. 
• Also generate full-scan data at the same time  

Suspect 
Screening

• Use library of known  PFAS to identify list of 
“suspects”

• Use standards for  relative “quantitation”

Untargeted 

• Looking for unknown, uncharacterized
• Uses user-developed, proprietary or public 

workflows such as FluoroMatch to annotate 
features

• Qualitative/relative 
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Instrument Platform Evaluation Objectives
§ Sensitivity in target analysis – Can it run 1633 for 

example?
• 1633 calibration used as the basis of comparison

§ Suspect screening workflow in real samples for PFAS
• Used extracts from biosolids previously run by 1633

§ Unknowns workflow
• Used extracts from biosolids previously run by 1633

§ Software and data use
§ Friendliness with current and new tools such as 

FluoroMatch, NIST, MzCloud
§ Experience of team, strength of suspects lists
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Two TOFs and a Trap: Meet the candidates

QTOF-1

• 20-32,000 m/z 
mass range

• Mass accuracy: < 1 
ppm

• Scan speed 30 Hz

QTOF-2

• 20-4000 m/z
• Mass accuracy < 1 

ppm
• Scan speed 50 Hz

Trap-1

• 40-3000 m/z mass 
range

• Mass accuracy: 
<1-2 ppm 

• Scan speed 22 hz 
(resolution 
dependent)
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Results

CAVEAT!!! All instrument 
work done by vendors. Their 
workflow and optimization 
factors, not ours, affect 
results and so, definitely not 
for direct comparison

I am definitely not an NTA 
expert, so this is a learning 
experience
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Results: 1633 QTOF-1
§ Sensitive enough for 

most 1633 targets at 
the low calibration

§ 37 out of 40 picked 
out

§ Missing neutrals N-
EtFOSE, N-MeFOSE 
and long-chain 
PFSA PFDoS

§ Pretty good!
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1633 Q-TOF-2
§ Sensitive enough for most 

1633 targets
§ 38 out of 40 provided good 

enough signal for 
measurement, all 40 
identified. 

§ N-MeFOSE and N-EtFOSE 
behaved the worst

§ Pretty good!
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1633 Trap-1
§ Caveat: Only demo 

to run full 
calibration set

§ Calibrated 1633 
successfully

§ All 40 targets 
detected at or below 
1633 limits
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Quantitative target analysis takeaways
§ Performance can be essentially 

equivalent to a mid-range unit-
resolution LC-MS/MS system 
while working at high enough 
resolution to provide interference 
solutions

§ A unit-resolution  LC-MS/MS 
would have a higher dynamic 
range and is more suitable for 
day-to-day quantitative analysis

§ Instruments are sensitive 
enough for quantitative  
analysis
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Suspect Screening: QTOF-1

§ Data independent acquisition (DIA) at two 
different energies to increase information

§ Vendor software for all processing
§ Internally generated PFAS library 

containing ~100 PFAS
§ Suspect list reported was 1633 targets, 

FOSAA, 6:2 and 8:2 DiPAP
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Suspect Screening: QTOF-2

§ Full scan DIA approach
§ Vendor software for all processing
§ Used Getzinger et al. 2021 in-silico 

database for ~50,000 list of suspects 
and other sources incl. CompTox

§ Detected suspect list was 1633 targets, 
FOSAA, 6:2 and 8:2 DiPAP, multiple 
short-chain sulfonamides
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Suspect Screening: Trap-1

Not specifically performed, integrated into NTA workflow
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Suspect Screening takeaways
§ This is a useful and relatively easily scalable approach 

which could be the first candidate for a more universally 
available standardized commercial approach

§ However, standardization of sample preparation, 
analysis (to an extent) and post-data processing 
including suspects lists is critical for results comparison

§ Add-on relative quantitation requires a labeled 
standard-based common convention

§ Custom/proprietary/inhouse suspect lists will (in my 
opinion!) hinder this process
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NTA QTOF-1
§ Performed in DIA mode
§ Fully internal approach using 

proprietary software
• Common fragments
• Mass defect filtering
• Other processing

§ Vendor process used info from 
Chemspider, Toxcast, etc. No 
direct connect to Fluoromatch

§ Vendor standard reporting did 
not provide list of IDs with 
Schymanski confidence levels 
et. 
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NTA QTOF-2
§ Performed in DDA mode with iterative 

exclusion
§ Incorporates FluoroMatch for annotation
§ Identified > 7165 possible features and 

worked through Schymanski Scale 
towards confident matches such as a 
C12-hydrogen-substituted carboxylate

§ Overall, fairly straightforward to 
implement

§ Explaining the Schymanski scale to a 
data user accustomed to looking at 
targeted quantitative data will be 
interesting 
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NTA Trap-1
§ Note: Different biosolids extracts were 

used for the TOFs and the Trap due to 
availability, so direct comparison not 
the goal

§ Data-dependent acquisition (DDA) 
with dynamic exclusion

§ Results used proprietary software. 
Also fully compatible with FluoroMatch 
workflow (not evaluated)

§ More complex and customizable 
workflow, produced similar data

§ 35 Level 2 confidence detects in 
negative and 9 in positive (35 new)  
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NTA Takeaways
§ Critical to understand and 

standardize instrument and data 
processing workflows

§ Both vendor-neutral (QTOF-2) and 
vendor proprietary (Trap-1) produced 
similar looking data

§ Either approach would work
§ From a commercial perspective, this 

will require clear collaboration and 
communication with the data user on 
experiment, data limits and more

§ Data interpretation will likely start at 
data user end rather than lab end



20

Standardization Initiatives

§ What is being reported?
§ What methods are being 

used?
§ Quality controls
§ Statistics
§ Is the documentation 

sufficient to 
understand/reproduce?

https://nontargetedanalysis.org  

https://doi.org/10.1007/s00216-018-1435-6 Ulrich et al. 2019 

https://nontargetedanalysis.org
https://doi.org/10.1007/s00216-018-1435-6


21

We have a long way to go
§ Greater commercial availability much needed and 2024-

2025 will be a pivot timeframe
§ Need for PFAS measurement in complex food/biota and 

interferences present point to use cases of high-
resolution mass spectrometry as a fall-back option for 
definitive data

§ Suspect screening options hold great promise, but 
needs standardization and greater availability of 
standard lists

§ Discovery work is a whole new frontier for commercial 
labs and will require much higher level discussion on 
uncertainty, data use 

Bharat.Chandramouli@sgs.com 
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