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Per- and Polyfluoroalkyl Substances

e Estimates for the total number of different
PFAS in the environment and/or used in
varying industries can be over 4,000.

* There are a limited number of analytical All Chemical Space
standards available for these compounds.

« Estimated ~100 standards commercially

available. N
* This makes traditional targeted approaches (LC-
MS/MS) more difficult “Known” PFAS

* Non-Targeted Analysis and Suspect
Screening Analysis are two approaches
towards the detection of known and
unknown PFAS without the availability of
authentic analytical standards.

NIST
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Non-Targeted Analysis — An Overview

Non-targeted analysis (NTA) is a
theoretical concept that can be broadly
defined as the characterization of the
chemical composition of any given

sample without the use of a priori All Chemical Space
kﬂowl_ed?e regarding the sample’s

chemical content.

Suspect screening analysis (SSA) is “Known” PFAS

the identification of chemicals and/or

chemical classes detected by an

iInstrument, typically a mass

spectrometer, by comparisontoa

Eredeflned user list or I|brarty containing
nown chemicals of interest.

Benchmarking and Publications for Non-Targeted Analysis Working SERDP + ESTCP

N g Group. https://nontargetedanalysis.org/
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Non-Targeted Analysis — Analytical Workflow

Sample
Preparation

Storage/handling
Extraction

Clean-Up

Chromatography

Chromatography
Type (GC vs. LC)

Column Phase

Mobile Phases

\WEISS
Spectrometry

High resolution mass
spectrometry

(typically)

Full Scan MS1

Data Dependent
(DDA) or Data
Independent (DIA)
MS2

Data Analysis

* More on next slide

SERDP+ESTCP
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Non-Targeted Analysis — Data Workflow

Formula Fragmentation

Assignment Interpretation Identification

Peak Picking
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Non-Targeted Analysis — Data Workflow

Algorithm to detect
peaks for all relevant™
features

Peak Picking

Extract peaks for all
possible suspects

Determination of
elemental formula from
measured m/z and isotopic
pattern matching

Formula
Assignment

Cross-listing measured
m/z with predicted m/z
of suspects

* Using predetermined parameters
to define a peak as relevant

Fragmentation
interpretation
(user expertise or in
silico)

Fragmentation
Interpretation

Mass Spectral Libraries
(empirical or in silico)

Weight of evidence
leads to possible
compound
identification

Identification

Ranking of most
probable matches
within suspect list
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Non-Targeted Analysis — Data Workflow

Algorithm to detect

peaks for z!! s2izoat
features

Peak Picking

Extract peaks for all
possible suspects

NIST

Determination of
elemental formula from
measured (n/z ~nd isotopic
pattern matc. ing

Formula
Assignment

Cross-listing measured
m/z with predicted m/z
of suspects

* Using predetermined parameters
to define a peak as relevant

Fragmentation
interpretation
(user expertise or in
silico)

Fragmentation
Interpretation

Mass Sy - ctral Libraries
(empirical or in silico)

Weight of evidence
leads to possible
compound
identification

Identification

Ranking of most
matches
within suspect list
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Non-Targeted Analysis — Data Workflow

Algorithm to detect
peaks for all relevant™
features

Peak Picking

Extract peaks for all
possible suspects

NIST

Determination of
elemental formula from
measured m/z and isotopic
pattern matching

Formula
Assignment

N 2 4
Cross-.'sting me-.sured
m/z with . -e~\i,cted m/z

of suspects

* Using predetermined parameters
to define a peak as relevant

Fragmentation
interpretation
(user eX” zius>e vl i
silico)

Fragmentation
Interpretation

Mass Spectral Libraries
(empirical or in silico)

Weight of evidence
leads to possible
Lun.pOUﬂd
identification

Identification

Ranking of most
probable matches
within suspect list
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Non-Targeted Analysis — Data Workflow

Algorithm to detect
peaks for all relevant™
features

Peak Picking

Extract peaks for all
possible suspects

Determination of
elemental formula from
measured m/z and isotopic
pattern matching

Formula
Assignment

Cross-listing measured
m/z with predicted m/z
of suspects

* Using predetermined parameters
to define a peak as relevant

Fragmentation
interpretation
(user expertise or in
silico)

Fragmentation
Interpretation

Mass Spectral Libraries
(empirical or in silico)

Weight of evidence
leads to possible
compound
identification

Identification

Ranking of most
probable matches
within suspect list
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Non-Targeted Analysis — Data Workflow

Algorithm to detect

peaks for all relevant*™
Example

Determination of Fragmentation

interpretation

Minimum data requirements

elemental formula from
Identification confidence

NTA

Level 1: Confirmed structure M€ e g et tq
by reference standard ’ , RT, Reference Sta.

Level 2: Probable structure
a) by library spectrum match MS, MS?, Library MS?

Extract peaks
possible sus

1
.

b) by diagnostic evidence MS, MS?, Exp. data

MS, MS?, Exp. data

{ Level 3: Tentative candidate(s)

structure, substituent, class
{ Level 4: Unequivocal molecular formula MS isotope/adduct &
'“555._57_5-;1 { Level 5: Exact mass of interest MS
Schymanski, et al. 2014 DOI: 10.1021/es5002105
SERDP + ESTCP

* Using predetermined parameters SYM PUSI U M
to define a peak as relevant 1 O
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Non-Targeted Analysis — PFAS

There are specific properties of
PFAS that can be used to
selectively screen the data.
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Non-Targeted Analysis — PFAS

There are specific properties of
PFAS that can be used to
selectively screen the data.

» Low to negative mass defect

Echence nJng

Discovery of 40 Classes of Per- and Polyfluoroalkyl Substances in
Historical Aqueous Film-Forming Foams (AFFFs) and AFFF-Impacted
Groundwater

Krista A. Barzcn Hanson, ' Simon C Roberts," §.1r.1h Choyke," Karl Oetjen, Alan McAlees," 5
Nicole Riddell," Robert McCrindle," P. Lee Fcrguson Christopher P. Higgins,™" and Jennifer A. Field*

NIST

I1H=1.0078 amu
19F = 18.9984 amu

CgH1:0, = 143.1072 amu

(mass defect = 0.1072 amu)
CgF150,=412.9658 amu

(mass defect =-0.0342 amu)

Identification of Novel Perfluoroalkyl Ether Carboxylic Acids (PFECAs)
and Sulfonic Acids (PFESAs) in Natural Waters Using Accurate Mass
Time—of—Fllght Mass Spectrometry (TOFMS)

Mark Strynar,®" Sonia Dagnino, * Rebecca McMahen, Shuang Lmng, * Andrew Lindstrom,’
Erik Andersen, Larry McMillan,” Michael Thurman, I Imma Ferrer, I"and Carol Ball*

SERDP+ ESTCP

12 SYMPQSIUM

#SerdpEstcp2021



Non-Targeted Analysis — PFAS

There are specific properties of
PFAS that can be used to
selectively screen the data. 3

100— Buckeye AFFF — Positive lonization Mode 532

Place and Field (2012)
DOI: 10.1021/es301465n
* FAB Matrix

I ¢ x:1:2 fluorotclomer betaine
J A x:3 fluorotelomer betaine

0
432 632
A
A 514 A
T ILLl‘L T 2 ) T ‘l il T T J‘l“ I T 'IA_‘gYAM‘l‘l‘l ' 1‘I J.I AI T IJIAkI

> Low to negative mass defect jﬁ ) é j

> Co-occurrence of homologs we 10

COlBOIAETR,
renceslechnology

Identification of Novel Fluorochemicals in Aqueous Film-Forming
Foams Used by the US Military

Benjamin J. Place’ and Jennifer A. Field**

NIST

T T I T T T T I T T
300 400 500 600 700 800 900

" UM

Identification of Novel Fluorinated Surfactants in Aqueous Film
Forming Foams and Commercial Surfactant Concentrates

Lisa A. D’Agostino and Scott A. Mabury*

SERDP+ ESTCP
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Non-Targeted Analysis — PFAS

There are specific properties of
PFAS that can be used to
selectively screen the data.

» Low to negative mass defect
» Co-occurrence of homologs

» Specific fragmentation patterns related to
common classes of PFAS

Fu

Discovery of 40 Classes of Per- and Polyfluoroalkyl Substances in

Historical Aqueous Film-Forming Foams (AFFFs) and AFFF-Impacted
Groundwater

Krista A. Barzen-Hanson, ® Simon C. Roberts," Sarah Choyke," Karl Oetjen,” Alan McAlees," A
Nicole Riddcll,” Robert McCrindle,” P. Lee Ferguson,” Christopher P. Higgins,*" and Jennifer A. Field* 3

NIST

F Barzen-Hanson, et al. (2017)

! Fj DOI: 10.1021/acs.est.6b05843
CF; 68.9958 I
=
/O
NO,S 77.9655 0:S/
\e
0
4
05§ 79.9574 A
7

lence& ec “ ﬂuu & Cite This: Environ. Sci. Technol. 2019, 53, 4717-4727 pubs.acs.org/est

Identification of Per- and Polyfluoroalkyl Substances in the Cape

Fear River by High Resolution Mass Spectrometry and Nontargeted
Screening

James McCord'® and Mark SI:rynar'*"'E

SERDP+ ESTCP
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Sources of Uncertainty or Bias in the NTA Workflow

Sample
Preparation

Sample
Contamination
Selective extraction
(e.g., WAX)

Chromatography

* Method
performance
e RT accuracy and
precision
Interlaboratory
comparability

WENS
Spectrometry

* Method performance
m/z accuracy and
precision
sensitivity
Interlaboratory
comparability
MS2 spectrum
uncertainty

Data Analysis

Unambiguous or
unclear compound
identity
Non-comprehensive
suspect list
Matching to low
qguality library mass
spectra

SERDP+ESTCP
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NTA Study Design and Reporting

 Within the design of the study itself,
there are uncertainties/biases that
must be considered.

» Does your experimental design provide
enough evidence to identify a novel
PFAS?

 How has the sample collection been
designed to ensure no false positives?

* What is the performance of the
method?

« How can your results be compared to
the results of other NTA studies?

 What materials, data, and/or data tools
will you use to validate your method?

NIST

16

VIHU n l wewpom‘
Ience c n 00“ & Cite This: Environ. Sci. Technol. 2018, 52, 11975-11976 pubs.acs.org/est

Is Nontargeted Screening Reproducible?
Ronald A. Hites*

School of Public and Environmental Affairs, Indiana University, Bloomington, Indiana 47405, United Stal

Karl J. Jobst™*

Department of Chemistry and Chemical Biology, McMaster University, Hamilton, Ontario L8S 4M1, Canada
#SerdpEstcp2021



Benchmarking and Performance for Non-Targeted Analysis

(BP4ANTA)

* In 2018, NTA researchers formed the BP4NTA Working Group, based
on the common interests and values:

« Shared terms and definitions can lead to better comparison of methods and
results.

* We can determine benchmark performance once methods and results
reporting are more harmonized.

* Once benchmarks are set, we can then tackle concepts like “proficiency
testing” for NTA measurements. ,ggpmm

BPANTA Introduction Manuscript:
Place, et al. (2021) Anal. Chem. In

Revision.

NIST

https: //nontargetedanaly5|s org SEEE eI
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Method Reporting Tools

BP4NTA Members developed the NTA Study |
Reporting Tool (SRT
« Designed to enable study designers,
manuscript reviewers, and journal editors to
better understand what type of information

should be considered and provided in an NTA
manuscript.

Peter, et al., Anal. Chem. 2021. DOI:
10.1021/acs.analchem.1c02621

* To enable systematic collection of NTA
method metadata for the NIST database,
a macro-enable Microsoft Excel
workbook has been developed.

Vocabulary is controlled
« Exports data to open JSON format

https://nontargetedanalysis.org/srt/

NTA Study Reporting Tool

Please read before using!

Purpose: This Tool was developed for use by NTA researchers and reviewers o assess the quality of NTA study reporting, and the resulting scores reflect solely whether the reporting is sufficiently complete and transparent (based on current, |
exposomics NTA communities). The Tool is not intended for evaluation of the quality of the study or resulting data.

We also encourage two supplementary uses of the Tool: 1) to guide study design - by considering what should be reported, a researcher is inherently encouraged to incorporate the necessary aspects into their study design, and 2) as a starting p
which are available via the BPANTA website (www.nontargetedanalysis.org).

Notes & Guidance: The ple Information to Report” column provides a bieflst ofrepresenative ifems rlevant o each sub-ategory - ot all are required or ecessry for every study: L rchers and reviewers should use their expertic
and whether additional detais not explicitly listed are also critical to report. Additionally, certain sub-categories may not be relevant to a given study (hence 4 NA critical to the overall quality and completer
users to both consider the study type and objectives (e.¢., method development, performance evaluation, field application), as well as conceptual linkages across sube: ke Analysis and Statistical Outputs)

ries (e.

Please also note that the Sections (Methods and Results) are not intended to indics
50 that authors/researchers may readily address concerns.

the location in a manuscript where the information is reported - a user should consider the manuscript in its entirety (including any supporting documents an

Scoring: NA =not applicable (gray); 3 (blue) is the highest score and 0 (red) is the lowest.

Section Category Sub-Category Example Information to Report
couls and hypotheses
Objectives & Scope of he sty withrespect o use of NTA / supect srcening v
- Expected chemica coverage of pproach and potenial limitations
—— P —— e st b, e, sston, & e iods (it QA i) N
epee. elopment and intended use of blanks
N < Development of QC spikesiamples (e, istopially abeled sandardpikes, ative sandard spikes, mairix pools
s ..nWS e o1 ke (&, 10 vt maramenprorance daarorel o M
Analytical Sequence . isition sequence A
* Informion Iyl baches
Data Acquisition | Chronatography Sl v
Method settings
Data Processing Vorkow o v
Mass Spectrometry J"massspectrometry™: {
User Input "msvendor": "ThermoFisher Scienti
Description Value "Q-Exactive",
Mass Spectrometer Vendor ThermoFisher Scientific "electrospray ionization",
Mass Spectrometer Model Q-Exactive ty": "negative",
lonization Mode electrospray ionization "voltage": "2500",
Polarity negative "vunits": "V,
lonization Voltage/Current 2500 "massanalyzer "quadrupole",
lonization Voltage/Current Units \2 "massanalyzer "orbitrap",
First Mass Analyzer quadrupole ragmode": "HCD",
Second Mass Analyzer orbitrap ce_value": "30",
Fragmentation Type HCD "fixed"
Fragmentation Energy 30 "normalized",
Fragmentation Energy Type fixed "DDA",
Fragmentation Energy Units normalized n0
MS2 Experiment DDA "msaccuracy": "5"
Isolation Width/Window (Da) 0.7 "mslresolution": "70000",
Instrument Mass Accuracy (ppm) 5 "ms2resolution": "17500",
MS1 Resolution 70000 Asourcafci "h
MS2 Resolution 17500 rh

https://github.com/USNISTGOV/NISTPFAS

SERDP+ ESTCP

YMPOSIUM
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Reporting PFAS Identities

)

- Proving that an identified T i \Qk
PFAS is new requires a F O on
significant effort to check prior AN °
ists (and study results) for all NG ot s et
previously-discovered PFAS Exact Mass: 356.0829

* Not all are easily searchable.
« Naming conventions vary | o F
between researchers. AN
« Compounds with the same g ]
molecular formula can have | | -7
. . . 3-((N-(3-(dimethylamino)propyl)-1,1,2,2,2-
VaStIy dlﬁe rent Chem|Str|eS pentafluoroethyl)sulfonamido)propanoic acid

Chemical Formula: C;oH;7FsN,04S
Exact Mass: 356.0829

SERDP+ ESTCP

19 SYMPQSIUM
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NIST Suspect List of Possible PFAS

* Purpose: To create a central location
for PFAS identified by peer-reviewed
manuscripts, other documentations, or

computational tools. NIST Suspect List of Possible Per- and
» |dentities are attributed to source.

« Structures (as InChl) are the key value Polyfluoroalkyl Substancvesh

(nOt name’ acronym’ elemental OrmUIa’ ID CHEMICAL_NAME INCHI SMILES INCHIKE'FORMULFIXEDMASS |
etC- . 1 1H-Perfluoro-3,3-bis(trifluorom InChi=1S/C8HF13/c1-2-3(6(13,14)15,7(16,17)18)4(9,10)5(11,12)8(19,20)21/h1H  CHCC(C(C((UEYXJPFQ.C8HF13  343.9870669
2 Bis(heneicosafluorodecyl)phosg InChi=1S/C20H9F3402P/c21-5(22,7(25,26)9(29,30)11(33,34)13(37,38)15(41,42)17 C(CP(=0)(¢ DEENCVDX C20HOF34 957.9797256
[ ]
IndeX ValueS are ConStant 3 Tris(2-(perfluorododecyl)ethyl)f InChi=15/C42H12F7504P/c43-7(44,10(49,50)13(55,56)16(61,62)19(67,68)22(73,74 C(COP(=0) JKDZBIHM C42H12F7 2035.927562
° Add|t|ona| |nf0rmat|on (acronym, 4 2-Chloro-2-propenoic acid 3,3,4InChI=1$§C9H6CIF902//c1»4(10)5(20)21—3—2—6(11,12)7(13,14)8(15,16)9(17,18)19/h C=C(C(=0) CVMPVWS C9H6CIFOC 351.9912611
: : 5 Bicyclo[2.2.1]hept-2-ene, 5,5,6- InChl=1S/C10H6F100/c11-6(12)4-1-2-5(3-4)7(6,13)21-10(19,20)8(14,15)9(16,17) 1: C1=CC2CC JZEKVGIWICI0H6F10  332.025897
Chemlcal CIaSS’ etC.) avallable' 6 3,3,4-Trifluoro-4-(heptafluoropi InChl=1S/C12H8F100/c13-8(14)6-4-1-2-5(3-4)7(6)9(8,15)23-12(21,22)10(16,17)11 C1=CC2CC. NGEYGRCI C12H8F10 358.0415471
. 7 5-(Nonafluorobutyl)bicyclo[2.2. InChi=1S/C11H9F9/c12-8(13,7-4-5-1-2-6(7)3-5)9(14,15)10(16,17)11(18,19)20/h1-2 C1=CC2CC QAIOQFZL C11HIF9  312.0560543
® BUlId upon effOFtS b COIOradO SChOOI 8 3-(Heptafluorobutyryl)camphor InChl=1S/C14H15F702/c1-10(2)6-4-5-11(10,3)8(22)7(6)9(23)12(15,16)13(17,18)14 CC1(C)C2C PEWOESYE C14H15F7 348.0960273
Of MlneS Oregon S ate UnlverSIty 9 Perfluorobutylsulfonamide  InChl=1S/C4H2FONO25/c5-1(6,3(9,10)11)2(7,8)4(12,13)17(14,15)16/h(H2,14,15,16 C(C(C(F)(F) FUVKFLIW C4H2FONC 298.9662533
’ ’ 10 N-(3,4-Dichlorophenyl)-2,2,3,3,InChl=1S/C10H4CI2F7NO/c11-5-2-1-4(3-6(5)12)20-7(21)8(13,14)9(15,16)10(17,18) c1cc(c(cc INMDAGXI C1OHACI2F 356.9558166
and otnhers. 11 N-(3,5-Dichlorophenyl)-2,2,3,3,: InChl=1S/C10H4CI2F7NO/c11-4-1-5(12)3-6(2-4)20-7(21)8(13,14)9(15,16)10(17,18) c1c(cc(ccl WGNKYUV C1OHACI2F 356.9558166

12 2-Propenoic acid, 2-methyl-, 2-[ InChl=1S/C28H28F17N308S/c1-6-48(9-10-54-19(50)46-16-8-7-14(4)17(11-16)47-2 CCN(CCOC WUGSPVX C28H28F1 889.1325656[

 Public contributions are allowed, does _
not require chemical registration or https://github.com/USNISTGOV/NISTPFAS
other official entry protocol.

SERDP+ ESTCP
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Mass Spectral Libraries

* For suspect screening analysis,
INing mass spectra

librar

produced from chemical standards
can be extrem

les conta

* Mass spectral

ome of the st

ident

ely powerful

of analytical standards.

« Conventionally, most mass spectral

libraries conta

compounds th

in spectra for
at have commercially- |

available standards

NIST

matches provide
rongest evidence for

ification of compounds i

n lieu

ook ==

NIST MS Search Program
https://chemdata.nist.gov

1. 20210726_MB-E1_MS2_mzA97i1 7.6t - () - B @ @

# S Neme

Strawberies#9601.9829 RT: 21572194 AV:9
Spinach##9257-9620 RT:21.19:21.83 AV: 21
20210726_MB-E1_MS2_mz7455.84 RT: 0.060.98 AV: 80
20210726_MB-E1_MS2_mz4971769 RT:0.200.80 AV: 53
20210726_MB-F1_MS2_mz6151369 RT: 0.150.80 AV: 57
20210726_MB-E1_MS2_mz243#1 RT: 0.01 AV: 1

100 497
50
29
7 93 155173185 21 265 39 37 Y 403
1930415 2210715
291113
50
100 497.2163
6 8 100 120 140 160 180 200 220 240 260 260 300 320 340 360 350 400 420 440 460 480 500

[420210726_MB-E1_MS2_mzA97#1
[\ Diffeence )\ Head to Tail

769 RT-020-080 AV[

Head to Tail MF=861 RMF=045 ~

6.7-Diethoxy 4-methylcoumanin

Siety S )\ Swmomn

EGE

Names A Sisives Spec Tt
#  Lb. Mach RMach Rl Sn DBs Name )
81 945 - 1 0 67Diethoxy-4methyicoumarin [2MsH}+ HCD 10%8 P=497.2
826 906 1 0 67-Diethory-dmethylcoumanin [2MsHle HCD 2% 1 P=437.2
%7 a4 10 67-Diethoxy-4methyicoumanin [2M+Hl+ HCD 15% 1 P=497.2
7 747 40 Butanoic acd, 4{24<ichiorophenoxy)- [2M-HeZ} HCD 4%2
450 4% -4 0 Butanoic acd, 4{24<ichorophenory). [2M-HeZ] HCD 4%4
42 a0 - 1 0 Phachfen [MH} HCD 10%9 P=457.1
s = w i 67—D\e\‘!’mxy41«ne\hy1¢numam [2MeH]+ HCD 15%1 P=4572
40 43 4 0 50x024ichioromethyltelrahydro-3urancarboxyic acid [2M H«S:] HCD 5.6 P36
m 20 AminoN: hemheﬂzmesmﬂnnamwm [2MeH}+ HCD 15% 1
22 %6 4 0 SOquﬁne\\umnmhy\xe\rihydm 3furancatboryic acid (21 H.s] HCD 10%8 P=496.8
20 22 10 5 methorybenzoic acd [MeHe2]+ HCD 35%
27 919 = @2 0 Tnphe«m phnspha\e [WHCEHA} QTOF 10V P=249
Y -1 0 34Dfuon2{2fluoro-4iodoaniinolbenzoic acd [MeH}+ HCD 44% P=394
21 e S 20 NMeRR [MeHle HCD 6075 P=
21 8w -1 0 3Puoro2iodobenzoic acid [MsHH20 HCD 35% 1
26 28 40 Butanoic acd, 4{24dchiorophenoxy). [2M-HeZ] HCD 577 P=4g7
|7k 22 883 1 0 Benzicacid, Juordiodo- [MeHH20} HCD 40% 1 P=2489
Whoo 20 853 1 0 3Fuoroiodobenzoic acid [MeHH20} HCD 40% 1 P=2489
831 20 14Pentadiendone, 15bishydroxyphenyly, (1E4E- [M+H-H20} HCD 45% 2 P=249.1
71 - 1 0 Cycohexanone, 26bist4pyrinyimethylene), 2 6B [MeH] IT-FT 35% P=2771
782 - 10 Cycohexanone, 26bistpyidinyimethylene) (2 6E)- [MeHle IT 35% P=277.1
m 811 - 10 Vuoricacd MHC203 HCD 30%1 P=249.1 N
>
Names A Sstures R Lt

2491113

.

“Tame: 6.7 D»ﬂhexy4me(hy1cnumem\
Fomua: C-
m

Other DBs: Nore:
omment; NIST Mass Spectrometry Data Cent

N, Comsenus specin Roctorivie/Weter Fomic ackd; Vil _I
Precursor ype: [2M+H
pecinm type; M52
‘sanon/s 47217

e e angan Bite Orbirap
ample nlt: irectflow injection

Sinonyms:
1.2H-1-Benzopyran-2one, 6.7diethory-dmethyl-

Estimated non polarretertion index. (-alkane scale)

Value: 2041 lu

Confidence interval (Diverse functional groups): 89(50%) 382(957%)iu

Retention inde:

50

1
(e_msms_nit) 6,

PlotTextof Hit

00 150 200 250 300 30 400
7-Diethoxy-4methylcoumarin [2MsH+ HCD 10% 8 P=4972

e 240 14050 CASES SA7AA 064 NSTIS 156707 1D 60629 DB he_msms_nist

5317 mz_lff=0.0002; Nreps=24/24

Foror
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Uncertainty of Mass Spectra

. . Consensus MS2 Mass Spectrum for PFOA (sum normalization)
« 2021 published study: |

* There is quantifiable PR
variability about the .
measured m/z and intensity
for fragmentation ions.

« Sample matrix may affect the

resence and/or variability of
ragment ions for the same

CO m po u n d ] = 100 200 300 400

. B%/ calculatln? the variability
of fragmentation mass
spectra, the confidence of
mass spectral match can be
assessed.

o
a

o
'S

o
w

Relative Intensity

o
N

©
=

Relative Intensity
-r
s
=

Place, BJ, JASMS (2021)
DOI: 10.1021/jasms.0c00423

NIST
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NIST PFAS MS Database

ER20-1056 Project: bras
e Creation of a database / \

iInfrastructure to include:
 Structure-specific PFAS suspects Data

- Reference mass spectra for AT’:j)'IVIj'tS
identified PFAS

* Mass spectra of PFAS in \_
standards and matrix samples {JSON}
with the variability assessed o

 Open schema (SQLite) that S R Mass
enables researchers to build Search Spectral

Ss——— Uncertainty

advanced tools for data analysis

NIST
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NIST PFAS MS Database

ER20-1056 Project: Example Entry Data

* NIST PFAS Suspect List

« 4 884 individual structures

» Current database population

* Around 291 mass spectra from
standards and commercial

mixtures. . F
* Representing 99 individual PFAS, Vi
* Multiple energy levels, different | ~ J o
Instrumentation. FooF F F O
. . (£)-1,2,3,4,4,5,5,6,6,6-decafluorohex-1-ene-1-sulfonic acid
o Open to submission! Chemical Formula: CH,F 1405

Exact Mass: 343.9565
Source: Barzen-Hanson et al. 2017
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Additional Knowledge Gaps

* In lieu of reference mass spectra, in silico fragmentation prediction
can be a powerful tool, but there is a lack of understanding of the
accuracy of these predictions for PFAS.

« Benchmark performance for any NTA workflow needs to be
established.
« Requires common communication of performances in study results
« “Good” performance must be empirically determined.

* There are no reference materials or reference data for evaluating
and/or comparing NTA performance between laboratories.

SERDP+ ESTCP
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Conclusions

* Non-targeted analysis and suspect screening analysis are
powerful tools for the identification of unknown PFAS.

» But there are sources of uncertainty and bias that must be addressed within
any NTA workflow.

* Through the SERDP project, NIST is developing reference data
and data tools to address current NTA data gaps.

* Future webinars and training programs are being developed.

« An interlaboratory study (and first glance at using the new
database!) is planned for the end of 2022.

* |f you would be interested in a training and/or the interlaboratory
study please contact us at pfas@nist.gov

NIST
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