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There are many PFAS Organofluorine.

Organofluorines: C-F Bond

PFAS: C_F, ., moiety

| * |

Non-p
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/ ECF-Based Precursor
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Finding an extraction method that
Works is a process

Biotic Tissues
(muscle, organs) Tissue Extraction Tissue Clean-Up

1. lon-Pairing Extraction

2. Solid-Liquid Extraction

3. Alkaline Digestion

Analysis Methods

TOP Assay
LC-MS/MS + CIC HRMS

Bayesian Inference




Established tissue extraction methods

lon-Pairing Extraction

* Uses TBAS + Na,CO,/NaHCO,
Buffer + MTBE

* Produces oppositely charged
ion that forms ion-pair with
PFAS so it diffuses more
easily into organic phase

Solid-Liquid Extraction

A 4

Alkaline Digestion

A 4

e Uses Acetonitrile or Methanol
* PFAS diffuse into organic phase

* Less removal of lipids/proteins

* Uses Methanol with a Base
 KOH
* NaOH
* NH,OH

e Reduces matrix interferences
from lipids/proteins

Agitation Techniques used: shaker table, rotator, sonication, vortexing, centrifugation




Extraction clean-up methods

Carbon Clean-Up Solid-Phase Extraction (SPE)
* Envi-Carb Cartridges » * (Qasis WAX
* Dispersive Envi-Carb * (QOasis PRIME HLB

otprae) OWSISI0

0 shpaey WSO

| A0
ooy XYWSIS|O)

* Other Common Clean-Up Steps:
* Freeze Step
* Filtration Step (nylon/polypropylene filter)
e Centrifugation




A toolbox of analytical methods are needed

Bayesian Inference

(0] — 42FT —— 82FT —--- C5ECF =-- C7ECF
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Ruyle et al., Environ. Sci. Technol., 2021

1. lon-Pairing Extraction
—=
2. Solid-Liquid Extraction |

Biotic Tissues
(muscle, organs)



Applying these methods:
iIn the aquatic
N biota?

Do PFAS prec
environ

PFAS

ursors that persist

TotaIO idizable

]-CIC
Extractable
Organofluorine (EOF)
- HRMS
s (TOP) 3
Targeted - LC-MS/MS

ment accumulate |

There are large quantities of PFAS precursors in the environment
and some have shown enhanced propensity for food web uptake.



PFAS Analyte Legend __
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PFAS detected in water are ||-:1 -¢
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e Current regulatory efforts & fish
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other PFAS found in fish
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Pickard et al., In Prep




Field estimated bioaccumulation factors (BAF)
suggest that long-chain PFAS and ECF precursors
are very bioaccumulative
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Pickard et al., In Prep

Measured BAF

| Tissue]
|Water]

BAF =

Potential BAF

| Tissue]
|[Water MDL)]
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TOP + Bayesian Inference (Bl) shows that ECF
precursors are the predominant class in these fish

5 o LOC 3 Fish 71 LOC 3 Fish
= z °
g 2.5 ] B Pre-Oxidation % 5
F; 2 B Post-Oxidation S 4
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= \
0.5 \
0.0 —
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Short-chain sulfonamide precursors are abundant
in some fish, but analytical standards are needed
for accurate quantification

Agreement between methods for a LOC 3 fish sample

20 +

18 7 * Good agreement for C4,
© 16 +
Eu C6, C8 ECF precursors
< 12
E10 ¢ . .
g8 PR * Precursors identified by
c 6 + — ™ e ® .
Sal 2|8 S 2 5 I < D < suspect screening:
521 2|8 S e R
2, ] L - FPrSA (C3)
C4 ECF C5 ECF C6 ECF C8 ECF _ FPESA (CS)

O Targeted (Targeted Analysis) @ Inferred (TOP+BI) B Semi-Quantified (Suspect Screening)

Pickard et al., In Prep .



Using a toolbox of analytical methods with optimized
extraction procedures can help reduce some of the

challenges in identifying/quantifying bioaccumulative
PFAS In aquatic ecosystems

]-CIC
Extractable

* Long-chain PFAA and short-chain Organofluorine (EOF) __HRMS
sulfonamide precursors (C3-C5) Total Oxidizable d
b. I tive in fISh Precursors (TOP)
are very bioaccumula rargeted L C-MS/MS
PFAS -

» Standards are needed to accurately quantify these precursors

* Comprehensive fish advisories are needed for considering
potential human exposures to other bioaccumulative PFAS
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