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i ThermoFisher
History of PFAS and where we are today

“fluorinated substances that contain at least one fully fluorinated methyl or methylene carbon

m_, atom (without any H/CI/Br/l atom attached to it), i.e. with a few noted exceptions, any chemical
with at least a perfluorinated methyl group (—CF3) or a perfluorinated methylene group (—CF2-)”
Organization for Economic Co-operation and Development (OECD)

Teflon accidentally Teflon used in Teflon used in Aqueous Film Use of PFAS

Global distribution of Development and
discovered in 1938 Manhatten Project consumer and Forming Foam (AFFF) significantly certain PFAS, while also use of new PFAS
for development of industrial products is developed expands in reducing use of PFOS, derivatives
the atomic bomb different industries PFOA, PFNA (and other
select PFAS) regionally
® o ® o o o o o

WATERSHED | WHYY NEWS CLIMATE DESK

What the Hazardous Substance

EPA finalizes new rules for companies

. : i Designation of PFAS Chemicals Means for
producing toxic PFAS chemicals

Local Governments National League of Cities

Companies must now notify the EPA if they want to resume the production of certain PFAS

chemicals.
CLIMATE

Biden administration sets first-ever (P) I:ASte N yO ur

limits on ‘forever chemicals’ in drinking

Harvard Law Today
Water AP News S e at b e |tS By Scott Young




PFAS transport through the environment

Aqueous
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Water

Workflow
strategies
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products
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>10,000 possible PFAS compounds present in the environment
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Source of PFAS in the United States
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Image obtained from the Environmental Working Group (https://www.ewg.org/interactive-maps/2021_suspected_industrial_discharges_of_pfas/map/) on May 29, 2024.



PFAS contamination of drinking water in the United States

©

PFAS contamination in the U.S. (May 21, 2024)
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Workflows for Targeted and Non-targeted Analysis

Thousands of possible PFAS compounds present in the environment

Workflow Sample
strategies collection

Sample

oreparation Analysis Data Processing

Chromeleon™ CDS
* Targeted quantification

‘L,.‘,

Thermo Scientific™ Vanquish
UHPLC + Orbitrap Exploris™

Thermo Scientific™ Thermo Scientific™ Mazg%Spectrometer
AutoTrace 280 PFAS TriPlus RSH SMART BT TraceFinder™
Automated SPE Automated DLLME

* Targeted quantification
* Targeted Screening

Compound Discoverer™
* Targeted screening
* Non-targeted analysis

Thermo Scientific™ Vanquish

% . UHPLC + TSQ Plus Series Triple
: V/ QuadrquIe Miss Spectrometer

Thermo Scientific™ E il

EXTREVA ASE ‘

Accelerated Solvent Extractor Thermo Scientific™ TSQ 9610 and
Orbitrap™ Exploris™ GC Mass
Sepctrometers

Mass Frontier™
* Interpretation of mass spectral data
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Workflows for Targeted and Non-targeted Analysis

Thousands of possible PFAS compounds present in the environment

Workflow Sample Sample

: , : Analysis Data Processin
strategies collection preparation y > g

(

Chromeleon™ CDS
* Targeted quantification

Thermo Scientific™

TriPlus RSH SMART Thermo Scientific™ Vanquish
Automated DLLME UHPLC + Orbitrap Exploris 240
Mass Spectrometer

Demonstrate the comprehensive workflow for PFAS in drinking

Compound Discoverer™

water samples with a fully automated novel extraction technique " Targeted screening

* Non-targeted analysis

followed by targeted quantitation and non-targeted analysis.

Mass Frontier™
* Interpretation of mass spectral data




Key method conditions for NTA LC-Orbitrap Workflow

SPL e

Automate DLLME with the Thermo
Scientific™ TriPlus RSH SMART

Samples were obtained from multiple
drinking water sources, including tap
water and drinking water from the
area of Villebon, France.

Prior to DLLME samples were spiked
with 56 PFAS compounds at two
different levels: 1 and 75 ng/L

-

Thermo Scientific™
Vanquish Flex UHPLC

Delay Column: Thermo Scientific™
Hypersil Gold C18

Analytical column: Thermo Scientific™
Acclaim™ 120 C18 column

Flow rate: 0.4 mL/min
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Thermo Scientific™
Orbitrap Exploris™ 240

Heated electrospray ionization (HESI)
Negative mode

Combination of Full Scan (MS1) and
data-dependent MS2 (ddMS2)

Mass resolution:

Full Scan = 240,000
ddMS2 Scan = 30,000

Stepped HCD fragmentation at 10, 25, 55%
(normalized collision energy)



Dispersive Liquid-Liquid Microextraction (DLLME) for PFAS

Upper
organic
phase

Dispersant

E— Extractant Em— i i fssscioS

Vortex Vortex Ccntrifuge

Sample

- . The Glass vial Acidified “cloudy Phase
prld lea(jer n _ sample solution” separation
ing science Ser
in a vial
) Organig
3] e Inject from phase Extractant
the bottom of  (—— <
the vial Vortex +
Extractagit Centrifuge
/ Phase
separation

Er
feesiis

Injection from extract layer at
the bottom of the vial
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Water containing
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extraction solvent
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Targeted quantification results

Figure of merit for 56 target PFAS compounds

ThermoFisher
SCIENTIFIC

« The mean accuracy and precision of the workflow was evaluated for both spike levels (1 and 75
ng/L) in both bottled and tap water from 6 injections over 3 days.

« Majority of target PFAS compounds exhibited spike recoveries within 70—-130% and precision

(coefficient of variation, CV) within 20%.

Spike Recoveries
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Targeted quantification results

Figure of merit for 56 target PFAS compounds

« Limit of quantification (LOQ) values were obtained based on the concentration level for which
both reproducibility (<30%) and accuracy (70-130%) criteria were met on 6 injections over 3 days in
neat solution.

« Majority of target PFAS compounds (~80%) exhibited LOQs of <0.5 ng/L, with the remaining ~20%
exhibiting LOQs within the range of 1-5 ng/L.

LOQs for Target PFAS Compounds

@0.1 ppt ®0.5 ppt 01 ppt a5 ppt

LOQ

Number of compounds
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Non-targeted analysis (NTA) of PFAS: The Wild West

Lots of great ideas and ambitions....... but no rules to follow

Goal of PFAS Detect unknown PFAS compounds and annotate them as confidently as
NTA workflows possible using multiple layers of mass spectrometry evidence

Picture obtained from LinkedIn (2024)



Increasing confidence in identifying PFAS compounds
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Harnessing the Power of High Resolution Accurate Mass and MS" Analysis

Level 5

MS? analysis at 240,000
mass resolution

_ 498.93022

499.93358

{No 5N
Jisotope || 33S

\

T T T
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m/z
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500.92601
L
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500.0 500.5 501.0

m/z

499,93358-

LN L I B I I I I
499.0 499.5

Exact Mass
Using high resolution

accurate mass (HRAM) MS

Level 4

Possible empirical formulas
with C,H,F,O,N,S,
that are within 1 ppm mass
error AND match the
observed isotope pattern

\

C803F17S

C1304F138

CE0NFS | 1
18~8'Y2"' 5 15N isotope not

'&G—N—Fs—zs PR observed in

E-O0—-N-F-S MS! spectrum
2~10"V8' 9

Elemental Formula
Combine measured MS!?
mass and isotope patterns

Using MS! Data

See additional details on confidence levels in identifying small molecules in Schymanski et al. Environ. Sci. Technol. 2014, 48, 2097-2098.

13

ITevels2

MS? analysis of m/z
498.93022 precursor ion

498.93022

Relative Abundance

1 79.95734

Perfluorooctanesulfonic acid ]
C801-3':17S b 98.95574

Tty T T T T T T
100 200 300 400

Tentative Candidate
Compare MS? spectrum to
In-silico fragmentation

Using MS? Data



Workflow for non-targeted PFAS analysis Kt

Compound Discoverer™ version 3.3 SP3

Each detected compound with a MS?2 ' ‘ 2| scriptig Node } ” ) : )
spectrum is searched against the in-silico Includes in-silico | peelien el e EEes, Ine Vel mllee:
generated PFAS spectral library? from Duke generated MS? o Ertlheiines I i ehineElise Sirplice]
University and 2023 NIST MS/MS library library of >50,000 = 1 formula, miC, md/C, etc.
PFAS compounds

Each detected compound with a MS? , B e ftsetion Thosn ‘
spectrum is searched against the

mzCloud™ HRAM spectral database : i / Calcglates the mass defect (including
! Kendrick) for each detected compound.

Q Detect Compounds ] ‘ /j\ Calculate Mass Defect
Determine possible empirical formulas i / Annotations and metadata from all
with monoisotopic masses similar to the I & = ) i
! P ; y +@ﬂ IR ol el ‘ ‘ 5 Assian Compound resources used in the workflow are
measured mass in the Full Scan spectrum imported to each of the detected

/ l compounds
Q= T Search Mass Lists ‘/"5 ﬁ::;?r:(e Molecular +_ :
Compares detected compounds to the s _ _ _
EPA PFAS Structure List, NIST Suspect Determines and visualizes the

similarity between various compounds
\ ° ‘» ® ¢ across your samples

1
1
[

List of PFAS ‘/‘5 gg;“:::“d Class Z Search ChemSpider

Also includes Duke Research PFAS
Database of >50,000 PFAS compounds Compares MS? fragments of detected

compounds to the FluoroMatch™ fragment See LSSy Eelielliel [

searched against the
ChemSpider chemical database

library (InnovativeOmics) and PFAS fine
structure fragment library

14 See additional details on the in-silico generated PFAS spectral library in Getzinger et al. Anal. Chem. 2021, 93, 2820-2827.
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Initial results — All annotated compounds

Starting out with ~4,000 detected and annotated compounds, but how many PFAS?

Name Formula F RT[min] m/z Area (Max ~ | Annot. Source [£] mzVault Library Matches [£]| Mass List Matches [£]' mzCloud Best Match | mzVault Best Match Class Coverage [£] | Mass Defect [&] M52  Reference lon

Embelin C17 H26 04 0| 1120229317564 | 6206955746 | MEEM L] [8]s]s[a]s) Q00 000 | o183 | 22 |0202] 0202 [ W | M-H11

223344556.6.,7-Dodecafiuoroheptanoic acid CTH2F1202 12| 85713449779 i 2723233331 [ [5]8] | ooEoo 981 625 | -00s| | [M-H}-1

| Sebacic acid C10H1804 0| 823120111318 | 2557665245 mEE |oomEm I 742 o0 | o | or2 | B |

Sebacic acid C10 H18 04 | OW 8,510‘ 201.11317 X 2532548468 [[II]D 'DDDDD | 767 6w | .{w 012 \ 596 | 0133 | 0133 ‘I [[M-H]-1

Perfluoro-1-nonanesulfonate |COHF19038 [ !9. 12.750. 548.92631 | 2528470664 J[5TaT5] .lDEIDI | 934 0% mee' 121 .~n:3‘.~:nsl. B | M-H-

1-(2-NITROPHENOXY)JOCTANE Cl4H2INO3 | o] " 13848| 250.10450 | 2443776168 EEE] [EEERE] | a0 | aoo | ovs2| es |ores| ares|W | M-HI

| (3.5-Bist C14HOF6 N3 76| 14600] 33206237 | 2441071481 mEE |EmEEm | 00 | 625 || oo7 | 200 | coor | oow | W | M-HIT

| Perfiuoro-1-hexanesulfonamide C6H2FIINO2S [13] 11828 39795152 | 2395022278 [mom | | 995 954| o7 | 3138 | 0| 103 | o0te| oore| Wl | M-HFT

223-Trf 11223 3 CTH2F1204 12| 10374| 37696779 | 2389386699 | W |mEm 897 960 o2 | e2s [-o0as| -es [-000m]-c0m|W [M-H1

 Perfiuoro-1-heptanesulfonate CTHFI503S [15] 11301 | 44893240 | 2349891893 W |mEm 978 o7 |ISiEN| 008 | 134 |-0052| cos2| W | M-HIT

Perfluoro-1-decanesulfonic acid (PFDS) [croHr21038 21| 13337] 59892313 | 2345931354 | W mEn 947 137 | 007 | 116 [-0031| 001 [ W [ M-+11

Perfluorohexanaic acid C6HFI102 [11] " 9200| 31297248 | 2338026334 | WEIM |mEm 953| 120 | w75 | 02| e | o | o |W |MH

 Periuoroheptanoic acid CTHF1302 [13] 10284 36296852 | 2200485204 [DEEME  |mEW 919 osr | w7 | 0| e | 0001 o001 W | (M-HFT

Dibutyl phthalate C16H2204 [ o] 12774 | 277.10443 | 2204379622 | 876 530| oo | oo |ors2| sis |oves| oves | W | (MHI1

| Ricinoleic acid CI18H3403 | 0‘ 1A.379. 297.24321 2165582651 86.1 000 | 000 I 0281 | | | | B | M-H-1

Perfluoro-1-octanesulfonic acid (PFOS) CBHFI703S [17] 12080 45852939 | 2032317847 911 562 = M-HJ1

' 8-Chiorohexadecafivoro-3-orancnane-1-sulf CBHCIFI604S [16] 12455 53089499 | 2086059464 902 5 a0es| MHT | . .

Perfluoro-1-butanesulfonamide CaR2FINO2S |"o] o716 20795864 | 2062831190 91| 256 [ oosa] [ | We N e e d to N arrOW th IS | Ist

Difluoro[1,1,2,2-tetrafluoro-2-{triflucromethoxylethoxy | C5 H F9 04 9 9.004 | 20097920 | 1954326070 | 9.8 a0 | M-H11

 Perfiuorooctanoic seid. ) C8HFI502 [15] 11301 1206555 | 1932870256 [ 964 o027 | MH |

1-C 1-sulf CI0HCIF20045 |20] 13607 | 63088856 | 1908371270 | [ 884 | 0104 -165 M-H-1 dOWn to On |y P FAS ) and then

| Perfluoropentanoic acid C5HFI02 | 9} 7902 262.97576} 1894512695 U 927| 124 |[N3taeNl 0017| - [M-H}-1

Perfiuoro-3-ethoxypropancic acid CSHFIO3 | 9] 822427897074 | 1782830110 WEEEE  |WED 286 M-HI-1 d t 1 th f d I I

Perfluorodecancic acid (PFDA) C0HF1902 19| 12788 51295049 | 1780720217 [WEENE __ |WOIM 827 875 M-H}-1 e e rm I n e e CO n I e n Ce eve S

Perfluorononancic acid (PFNA) [conm702 17| 12107 46296246 | 1703308034 756 846 | 11 .

[3 acid, C8HFI503S 15| 11.154] 46093250 | 1692089139 523 [ 0] - e e aC h an n Otatl O n
CI0H2FI9NA03PS | 19|  13851) 64891973 | 1684846727 10 |N37s0N] com [ m-1-1

10-Hydroxy-2-decenoic acid C10H1803 o] 919718511810 1582476257 | 329| oo | ooo [osxs| M-H1

Perfluorododecancic acid (PFDOA) C12HF2302 23| 13903] 61295295 | 1555517238 836 916 [M-H}-1

| Laurylsulfuric acid C12H2604S ["o] 13311 [ 26514770 | 1518837203 972 M-H}-1

Perfluoro-1-dodecanesulfonate C12HF25035 |25 12302 69891628 | 1443433368 984 E M-HI-1

crmrsnosps [23]  1asss| rasorurs | asveszen: | oo l ||

Perfluoroctylsulfonamide (PFOSA) [ce2ri7nO2s 17| 13301 497.94546 | 1336086426 [0 987 | | M-1-1

7-Hydroxy-3-2 4-methyl-2H-chromen-z| C12 H12 04 |0 o030 201.0557 1228450551 |mmm | 65 [ |

Laurylsulfuric acid C12H2604S 0 12835 | 265.14771 | 1148524771 (6] | [ 958 M-HJ-1

Saccharin [c7usnoss [ 0| a672] 181.99154 | 1132965009 [ I %9 I [ -r1

Saccharin [c7Hsnoss [ "o 44118199154 1101742601 %9 | [tv-h1-1

Rickinic acid A Ci15H2203 0 4934 | 10¢ 74

14 H1

ethano

Thousands more
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Data reduction approach

Moving towards a finalized list of compounds annotated with Level 1 confidence

mpounds

Includes in-silico generated MS? library

(Peak Rating (Max)) (is greater than) | 6.00
(F ][is greater than or equal to] 3| [Remove]

of >50,000 PFAS compounds

(R i ) (& srester than orast o) 10 Annotation Confidence Level
OR
g LT (rortoues) (o) [lmed) (o) (ot sl | i Annotation Criteria 5 4 3 2 1
X [Anmt. Source] [has ﬂatus] [th the top hit] [in source] [Masslist Search] :
'@ | search ChemsSpider (o) . ° Measured mass +2 ppm of at / / / ‘/ ‘/
) D | () | o [ === least one PFAS Mass List
l Mass Defect] (is between)|-0.11| 'and | 0.12] (in type) (Standard MD) I' ------------------ 1
. T — i
—— [Anmt. Suuroe] [has status] [Fu[l match] [in source] [Predicted Cumposilions] 1 Stan d ard mass d efect |S
[E_.] Predict Compositions = : N e — — = = === = -9 / / / /
[Annul. Snurce] [has slatus] [Nut the top hl‘] [II‘I suurce] [Pmdlcted Cumpusllluns] : betwee n _O . l 1_0 . 12
{m— i
- . o e i
/ ~ Compound Class (mzVault Library Matches) (has status] (Single match found] (in library) (PFAS_CFM_specLibrary_Duke ) [Femove] S . Isoto p ic patte rn match / / / /
‘ Scoring (mzVault Library Matches) (has status) (Multiple matches found] (in library) (PFAS_CFM_specLibrary_Duke)
o = : . — . B
[Class leerage] [IS greater than] 0.00 [m compound cIass][PFAS Fine signature fragmenl_hb] : 2 1 MSZ frag m ent Wlth m atCh tO
Class Coverage| | is greater than| 0.00 | in compound class || PFAS General from FluoroMatch Suite
?ﬁf’;{ﬁ'&;“ﬁg’?;‘r'; [ - _— |___.g FluoroMaich database and/or v
\ y, s e ———————————— — ————— Ml —— 0 .. . T
6 ezl >50% similarity matc_h to in silico
e N [mi\lhult Library Maldws] [has smms] [Single match iound] [in Iihrary] [NISTJEIZ{MSMS)IRZ] P FAS S peCtraI | | b raries
Search mzVault [mz\klult Libra Matches] [has status] [Multi le matches. found] [in libra ][NIST_2023_MSMS_HR2] .. .
- . - >50% similarity match to
\ 2023 NIST MS/MS / (Annot. Source] [has status) (Full match) (in source] (mzCloud Search) [emore]
mzCloud™ or 2023 NIST MS/MS
(Annot. Source) ((has status) (Not the top hit) (in source) (mzCloud Search) [remove] b .
[Annct. Source] [has siatus][l’artial match] [in source][mzcloud Search] SpeC el loirelnlsE
; :
[u) Search mzCloud ] PN Retention time match ‘/
I (2Cioua Best Miateh) (s greater than or equal o) 50,00 i to Reference Standard
7 (mzVault Best Match) is greater than or equal to)|50.00 i
— | o) I
‘ ’a\]vnﬁelgggrm?'::lﬁ:;s J [Mass List Matches] [has status][SingIe match found] [in massfile] Mass List with Retention Times e —I

16 See additional details on confidence levels in identifying PFAS compounds in Charbonnet et al. Environ. Sci. Technol. Lett. 2022, 9, 473-481.
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Annotation of PFAS in DLLME extracts of spiked water samples

Evaluating the detection and annotation efficiency of 56 spiked PFAS compounds

_ 100% detection and

Annotation Confidence Level annotation efficiency

Measured mass +2 ppm of at least one
PFAS Mass List v v

Standard mass defect is ‘/
between -0.11-0.12

B Level 2
B Level 3
[] Level 4

NN S

Isotopic pattern match \/

=21 MS? fragment with match to FluoroMatch
database and/or >50% similarity match to
in-silico PFAS spectral libraries

NN NS

>50% similarity match to
mzCloud™ or 2023 NIST MS/MS spectral
libraries

AN

Retention time match
to Reference Standard 15896
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Finalized list of annotated PFAS compounds

18

@ Compounds v

Easy-to-evaluate source e E e e D
. q q t. Source mzVault Library Matches
contributions to each final - i
compound annotation . ;
E fz2 Percentage of fragments within
fo 3o e the FluoroMatch database that
Tagging feature to mark each ggggf 555 match to fragments within the
Skl , , 5585% | |90% measures MS2 spectrum
identified compound with their £EESS 8z
annotation confidence level (memnn_| [mowm

Compounds per File || Features per File

mzCloud Results

mzVault Results | ChemSpider Results | Input Files

\
\

Sty Information || Statistical Methods

1

/]
1
1

Tags \

==l 3 - Formula F RT [min] | m/z Area (Max.) mass List Matches [#] mzCloud Best Match | mzVault Best Match | Class Cover: [0}
1 = ® 0:2 Fluorinated telomer sulfonate C12H5F21 035 21| 13.949| 62695429 | 515738822 [ [m]m) | | |9 ] 96.0 395 075 1250
2 = ® erfluoropentanoic acid C5HF9 02 9| 868226297596 51082095 (0[m] | [ [R[n]w] | 79.1 112 25.00
3 ® ® |Perflucro-1-octanesulfonic acid (PFOS) C8HF17035S 17| 11.545 498.92966 14782802 Oom EEEDN 898 61.1 186 3750
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Overlaid Extracted lon Chromatograms of annotated PFAS

Efficient detection and annotation from unspiked to 75 ppt
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Confidently annotating unknown PFAS compounds

Bringing together multiple resources to annotate at Level 2 confidence

Matching acquired MS? spectrum to the

Matching acquired MS? spectrum to the

Thermo Scientific mzCloud™ Library

2023 NIST MS/MS HRAM Library

RAWFILE(top): 240403 _PFAS_HRAM_Bottled-untargeted-75ppt_13 (F17) #4353, RT=13.427 1 RAWFILE(top): 240403_PFAS_HRAM_Bottled-untargeted-75ppt_13 (F17) #4353, RT=13.427 1
REFERENCE (bottom): mzCloud library, N-Methylperfluoro-1-octanesulfonamidoacetic acid (N-I REFERENCE((bottom): mzVault library, Glycine, N-[(1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-heptadeca
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Confidently annotating unknown PFAS compounds

Bringing together multiple resources to annotate at Level 3 confidence

Tags [=]
« |Name Formula F |RT [min] | m/z Area (Max ~ |Annot. Source [¥] mzVault Library Matches [¥] | Mass List Matches mzCloud Best Match | mzVault Best Match | Class Cov
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Matching acquired MS? spectrum to the Duke Matching acquired MS? spectrum to the
University in-silico generated PFAS library FluoroMatch PFAS fragment database
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Diving deeper in the interpretation of MS2 spectra

Utilizing the SledgeHammer tool in Mass Frontier to better understand MS? fragmentation
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Evaluating overall PFAS composition across samples

Built-in plotting tools to visually investigate difference in PFAS composition

Differential analysis plot Orthogonal MS1 plot*
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23 *Orthogonal MS1 plots were developed by Kaufman et al. 2022, 105 (5), Journal of AOAC International



Why PFAS by GCMS ?

* Added value to LCMS
« Complementary results, alternative for LC difficult compounds

* Cross confirmation of results

« Target quantitation, screening, and non-targeted (unexpected) analyses all available
* High throughput

« System always ready- El, PClI modes and easy change between them

« Obtain Solvent Quality information in mobile phase or sample prep

Expected Suspected | Unexpected

Targeted
Quantitation

Targeted Unknowns
Screening Profiling

Scope

24
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Tools added for GC-Orbitrap NTA analysis- CD version 3.4

« Dedicated GC-Orbitrap PFAS workflow template
« Updated PFAS compound database
« Adding more chemicals to GC Orbitrap Contaminants library

« CSC and collaborator labs completing full methodology

Workflow Tree

m
[ Input Files

@. 6C C1 Deconvolution

1

/

i\

Desaigion

@_w Assign Compound
=" Annotations GC Cl

} I Predn:t Compositions

{@ w Search Mass Lists

.

{-@ Search mzCloud

PFAS
B Core GC PCI - Before Reprocessing.caProcessingWF

Bl PFAS GC PCI w Molecular Networks and unknown ID using Local and Online Databases.cProcessingWF
B8 PFAS GC PCI w unknown D using Local and Online Databases.cdProcessingWWF
B PFAS GC PC w unknown ID using Local Databases.cdProcessingWF
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Some recent publications PFAS using GC-HRMS

nal of Chromatography A 1693 (2023) 463884

Contents lists available at ScienceDirect

Journal of Chromatography A

journal homepage: www.elsevier.com/locate/chroma

The use of gas chromatography - high resolution mass spectrometry n

for suspect screening and non-targeted analysis of per- and e

polyfluoroalkyl substances

Jonathan S Casey?, Stephen R Jackson®, Jeff Ryan®, Seth R Newton""

 ORISE, Office of Research & Development, US. Environmental Protection Agency, Research Triangle Park, NC 27711, United States

®(Office of Research and Deveopment, US. Environmental Protection Agency, Research Triangle Park, NC 27711, United States

gaenw&‘e!!;nﬂuuu De0s806
pubs.acs.org/est

Characterization of Per- and Polyfluorinated Alkyl Substances
Present in Commercial Anti-fog Products and Their In Vitro
Adipogenic Activity

Nicholas J. Herkert, Christopher D. Kassotis, Sharon Zhang, Yuling Han, Vivek Francis Pulikkal,
Mei Sun, P. Lee Ferguson, and Heather M. Stapleton™

4 # 1 Cite This: Environ. Sci. Technol. 2022, 56, 1162-1173 I: IRead Online
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Conclusions

= Automated dispersive liquid-liquid microextraction (DLLME) is a promising technique to extract and
concentrate PFAS from drinking water samples. The resulting extract from a single sample preparation
can then be measured by both quantitative targeted and non-targeted analysis in separate runs, as well
as further exploration by GC-Orbitrap analysis.

= Quantitative targeted analysis showed good accuracies at low (1 ng/L) and high (75 ng/L) spiking level, as
well as reproducibility (<30%, n=7) over several days. The use of internal standards for selected PFAS
classes can additionally improve obtained results in terms of accuracy.

= The non-targeted analysis workflow in Compound Discoverer 3.3 SP3 provides a comprehensive package
enabling confident annotation of unknown PFAS compounds through the use of multiple spectral libraries,
fragmentation databases and as well as understanding differences in PFAS composition across samples.

= CD version 3.4 will greatly expand the workflow capabilities for NTA using GC-Orbitrap

27 richard.cochran@thermofisher.com
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