Rapid LC-MS/MS method for monitoring bio-relevant levels of
per-and polyfluoroalkyl substances (PFAS) in serum

Using MRM on the SCIEX QTRAP 6500+ System
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Introduction

PFAS

* Per- and polyfluoroalkyl substances (PFAS) are pervasive compounds used in a variety of industrial applications and
found in a wide range of consumer products such as cookware, stain repellant, flame-retardant and coatings

* Bioaccumulation of PFAS in the human body resulting from environmental exposure is a growing public health concern

* Given the prevalence and ubiquitous nature of PFAS in the environment and every-day consumer products (including our
drinking water supply), there is a critical need to develop quantitative tools capable of accurately and precisely detecting
low-levels of PFAS in biological fluids to inform the extent of their bioaccumulation and overall impact on the human body

* Here a quantitative workflow for the analysis of PFAS in serum was developed using the SCIEX QTRAP 6500+ System

* This targeted screening workflow provides a fast analytical method capable of accurately quantifying sub-nanogram per
mL levels of PFAS in the human body

—  Sub ng/mL detection for a panel of 22 PFAS extracted from serum samples
- Excellent linearity across a wide linear dynamic range (0.5 to 100 ng/mL)

- Method adaptable for high-throughput biomonitoring studies aimed at determining the potential toxic effects of PFAS bioaccumulation
associated with human exposure
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Extraction of PFAS from serum samples

PFAS EXTRACTION PROCEDURE

w

50 pL of spiked serum were placed ina 2 mL
polypropylene Eppendorf tube

100 pL of a 5 ng/mL mass-labeled internal solution in
0.1M formic acid was added

450 pL of cold (-20°C) acetonitrile was added to the
tube

The tube was thoroughly vortexed for 5 seconds

The tube was centrifuged at 12,000 x g for 5 minutes at
room temperature

100 pL of the supernatant was transferred into an HPLC
polypropylene vial

100 pL of 20 mM ammonium acetate buffer (1:1
mixture) was added to the HPLC vial

The HPLC vial was thoroughly vortexed for 5 seconds

10 pL were injected onto the instrument

Denaturation

Precipitation

Centrifuge

Add buffer

(L

10-Step protein precipitation
procedure for serum samples

*Add 50 pL of spiked serum into a 2 mL polypropylene Eppendorf tube

*Add 100 L of a 5 ng/mL mass-labeled internal standard solution in 0.1M formic acid

*Thoroughly vortex the resulting solution for 5 sec

*Add 450 pL of cold (-20°C) acetonitrile to each tube

*Thoroughly vortex for 5 sec

sCentrifuge at 12,500 x g for 5 min at room temperature

sTransfera 100 uL aliquot of the supernatantinto an HPLC polypropylene vial

*Add 100 pL of 20 mM ammonium acetate buffer (1:1 mixture) to the vial

*Thoroughly vortex for 5 sec
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Chromatography

PFAS

* UHPLC separation was performed on
a Phenomenex Gemini® C18 column
(50 x 2 mm, 3 um, 00B-4439-B0) at
25°C on a SCIEX ExionLC™ AC
System

* Mobile phase A — ammonium acetate
and water

* Mobile phase B — formic acid and
methanol

° The injection volume was 10 pL
* The flow rate was 0.6 mL/min

* Total LC runtime was 8 minutes
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Delay column

PFAS

* A Phenomenex Luna C18(2) column (30 x 2

mm, 5 um, 00A-4252-Y0) was installed

between the pump mixing chamber and the

analytical column used for separation

* This additional column served as a delay
column to isolate PFAS contamination

leaching from the LC system components

and minimize the risk of system-related

PFAS interfering with real signals from the

sample during the analytical run

* The addition of the delay column and the
modifications made to the LC system

components together minimized the impact
of system-related PFAS contamination and

ensured the analytical integrity of this
guantitative workflow
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Blank injection without delay column
and before LC system modifications

Blank injection with delay column
and after LC system modifications
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10 ng/mL PFAS injection with delay
column and after LC system modifications
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Data acquisition

SCIEX QTRAP 6500+ SYSTEM

* Scheduled MRM was used to collect two transitions
per analyte in negative ion mode

* SCIEX QTRAP 6500+ System with Analyst Software

* High acquisition rate for fast chromatography

* Scheduled MRM Algorithm was used to optimize
data sampling across each peak and maximize the
dwell times used, ensuring reliable integration,
quantification and confirmation for each of the PFAS SCIEX/
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Data processing

SCIEXOS 2.0

e Data processing was performed using SCIEX OS Software

* Detection and integration of the peaks from the background
was achieved using the MQ4 algorithm

* Quantitative analysis was performed in the Analytics
module of the software where calibration curves,
concentration calculations, assay precision and accuracy
statistics were automatically generated
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Accurate and reliable quantification

CALIBRATION CURVES FOR THE 22 PFAS

* Excellent linearity with R? value > 0.99

* @ Calibration for PFPeS_1: y = 0.03325 x + 0.01260 (r = 0.99958, * = 0.99915) (weighting: None)

A .| Native linear perfluoroalkylsulfonates
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Accurate and reliable quantification

XICS FROM PFAS EXTRACTED FROM SERUM SAMPLES

* Excellent quantification performance

PFHxXS

Quantifier
MRM
399.1->80.0

Qualifier
MRM
399.1->99.0

PFOA

Quantifier
MRM
413.1-2369.0

Qualifier
MRM
4113.1-169.0

Matrix Blank

* @ Blank - PFHxS_1 (Blank) 3_.iff), (sample Index: 47)
Area: N/A, Height: N/A, RT: N/A min

Intensity

24 26 X 30 32
Time, min

nk - PFHXS_2 (Blank) 3...iff), (sample Index: 47)
N/A, Height: N/A, RT: N/A min

2000

Intensity
g

Time, min

* @ Blank - PFOA_1 (Blank) 41...iff), (Hmbklndﬂc 49)
Area: N/A, Height: N/A, RT: N/A m

Intensity

28 30 %32 34
Time, min

*+ @ Blank - PFOA 2 (Blank) 41..i#f), (sample Index: 49)
‘Area: N/A, Height: N/A, RT: N/A min

2000

Intensity
g

28 30 T3z 34
Time, min

0.5 ng/mL

* @ Prespiked STD5 - PFHxS 1 ...iff), (sample Index: 40)
Area: 1.377e4, Height: 7.901¢3, RT: 2.80 min

1 ng/mL

* @ Prespiked STDG - PFHXS_1 ...ff), (sample Index: 52)
Area: 1.903e4, Height: 6.828¢3, RT: 2.79 min

5 ng/mL

* @ Prespiked STDT - PFHXS_1 ...iff), (sample Index: 60)
Area: 1.353€5, Height: 3.791ed, RT: 2.79 min
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*+ @ Prespiked STD5 - PFOA_1 (..iff), (sample Index: 39)

+ @ Prespiked STDG6 - PFOA_1 (...Hf), (sample Index: 53)

* @ Prespiked STD7 - PFOA_1 (...iff), (sample Index: 61)

50 ng/mL

’.Pmpmedsms PFHXS_1 ..Jff), (sample Index: 75)
.586¢5, Height: 2.610¢5, RT: 2.78 min

100 ng/mL

* @ Prespiked STD10 - PFHXS_...iff), (sample Index: 85)
Area: 1.871¢6, Height: 4.
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8 0 32
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+ @ Prespiked STD9 - PFHXS_2 ...ff), (sample Index: 75)
Area: 2.454e5, Height: 8.882e4, RT: 2.78 min

24 26
Time, min

* @ Prespiked STD10 - PFHXS_...iff), (sample Index: 85)
Area: 5.312¢5, Height: 1.509¢5, RT: 2.78 min
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*+ @ Prespiked STD9 - PFOA 1 (..itf), (sample Index: 75)
Area: 8.993¢5, Height: 2.458¢5, RT: 3.13 min

Time, min

*+ @ Prespiked STD10 - PFOA_1...iff), (sample Index: 85)
Area: 1.895¢6, Height: 5.087¢5, RT: 3.13 min

Arca: 1.487c4, Height: 6.001¢3, RT: 3.15 min Area: 2.152e4, Height: 7.809¢3, RT: 3.14 min Area: 1.574¢5, Height: 4.339¢4, RT: 3.14 min
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Accurate and sensitive detection

LOD AND LLOQ

* High sensitivity detection of PFHxS

. Blank LOD LLOQ
Matrix Blan 0.1 ng/mL 0.5 ng/mL

ch . Blank - PFHxS_1 (Blank) 3....wiff), (sample Index: 4)

+ . Prespiked STD4 - PFHxS_1 ...iff), (sample Index: 32)
Area: N/A, Height: N/A, RT: N/A min

* @ Prespiked STD5 - PFHxS_1 ...iff), (sample Index: 40)

Area: 3.320e3, Height: 1.163e3, RT: 2.80 min Area: 1.377e4, Height: 7-90163,1 RT: 2.80 min
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Conclusions

* A robust and sensitive workflow for the detection of PFAS in serum samples using the SCIEX QTRAP
6500+ System was successfully developed

* The addition of a delay column and the modifications made to the LC system components reduced the risk
of system-related PFA interferences

* The combination of a simple sample preparation procedure with a fast LC separation enabled accurate and
sensitive detection of 22 PFAS down to sub ng/mL levels

* The assay showed excellent reproducibility, precision, accuracy and linearity, with an LLOQ of 0.5 ng/mL,
LOD of 0.1 ng/mL and an R? of greater than 0.99 for the vast majority of the PFAS in the panel with the
exception of PFBS and PFODA

* The presented workflow is readily adaptable for high-throughput toxicology investigations aimed at
determining the extent of PFAS bio-accumulation and its broader impact on human health
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Trademarks / Licensing

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use.
Rx Only. Product(s) not available in all countries. For information on
availability, please contact your local sales representative or refer to
https://sciex.com/diagnostics. All other products are For Research Use
Only. Not for use in Diagnostic Procedures.

Trademarks and/or registered trademarks mentioned herein, including
associated logos, are the property of AB Sciex Pte. Ltd. or their
respective owners in the United States and/or certain other countries.
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