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Varfor PFAS Total?

Riskbeddomning

Mater vi alla PFAS som ar
betydelsefulla for
manniskors och miljons
halsa?
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Varfor PFAS Total?

PFAS som en grupp

Lagstiftning for att skydda
halsa samt undivka ej
onskvard substitution

EU Chemicals Strategy for Sustainability Towards a
Toxic-Free Environment

PFAS®-

The Commission will:

ban all PFAS as a group in fire-fighting foams as well as in other uses, allowing
their use only where they are essential for society:

address PFAS with a group approach, under relevant legislation on water,
sustainable products, food, industrial emissions, and waste;

address PFAS concerns on a global scale through the relevant international fora®
and 1n bilateral policy dialogues with third countries;

establish an EU-wide approach and provide financial support under research and
mnovation programmes to 1dentify and develop innovative methodologies for
remediating PFAS contamination in the environment and in products;

provide research and mnovation funding for safe innovations to substitute PFAS
under Horizon Europe.
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EU dricksvattendirektiv

Annex | — part B: 2 PFAS parameters (new compared to DWD 98/83/EC)

<>

0,50

gl

'PFAS Total’ means the totality of per- and
polyfluoroalkyl substances.

This parametric value shall only apply
once technical guidelines for monitoring
this parameter are developed in accor-
dance with Article 13(7). Member States
may then decide to use either one or both

of the parameters ‘PFAS Total' or 'Sum of
PFAS'

Sum of PFAS

‘Sum of PFAS’ means the sum of per- and
polyfluoroalkyl substances considered a
concern as regards water intended for
human consumption listed in point 3 of
Part B of Annex 1L This is a subset of PFAS
Total substances that contain a perfluor-
oalkyl moiety with three or more carbons
(i.e. <CnF2n-, n = 3) or a perfluoroalky-
lether moiety with two or more carbons (i.
e. ~-CnF2nOCmE2m—, n and m = 1).
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PFAS restriktionsforslag

Check for

Total fluorine
screening | | CFzor CFy
(egCIC,PIGE) |~ =50ppmF |
PFAS—F"
. »
Target Direct TOP or PhotoTOP
screening + LC-MS/MS of C1-C16 PFAAS
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2b) Chamical characterization
(.9 pyr-GCMS, ""F-NMR)
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Vestergren R. et al. (2024). A Systematic Workflow for Compliance Testing of Emerging
International Classwide Restrictions on PFAS. Environ Sci Technology 58 (34), 14968- 5

14972. DOI: 10.1021/acs.est.4c06570



Vad ar PFAS?

* PFAS definieras som fluorerade
amnen som innehaller minst en helt
fluorerad kolatom (utan nagon

H/CI/Br/l-atom fast vid den) (OECD
2021)



Vad ar PFAS?

« PFAS definieras som fluorerade
amnen som innehaller minst en helt
fluorerad kolatom (utan nagon

H/CI/Br/l-atom fast vid den) (OECD

i A
Social
acceptance

2021) » Vad ar mojligt att mata?

 VVad ar ekonomiskt relevant?

* VVad accepteras av samhallet?



PFAS fingeravtryck
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Analys av PFAS

Nontarget och suspect screening Target analys

v data bases ~15 000 PFAS , \ v sensitive and specific using MS/MS
* limited possibilities for quantitative ana / e large physicochemical range requires
*  challenging data mining and reduction, % ’__‘\

quantification ' “

«  multiple techniques
« several/series of sample preparation steps
» standards needed for highest confidence e lack of commercial standards

«  poorly ionizable compounds not included

v conversion by oxidation (TOP

Assay) or hydrolysis followed by target analysis Specifik PFAS analys med direkt eller
of oxidation/hydrolysis products indirekt strukturinformation

* not always quantitative yields

« all PFAS are not easily oxidized J



Analys av PFAS

Summa fluor eller F-complex

e measurement of F as

proxy of PFAS

* no sample pretreatment returns
total fluorine (TF)

« after extraction = Extractable
Fluorine (EF), or Extractable
Organic Fluorine (EOF)

e  Sample pretreatment defines
the output

Summa effekter

e  capture the sum of mixture effects of
groups of chemicals
that elicit the same mode of action

e  high-trough put bioassays
e Thyroid hormone transport disruption
potential has been suggested (Behnish et al.,

2021)

Summa perfluoralkyler

v' CF, or CF; groups can be targeted and
summed by NMR, XPS, FTIR

v highly selective

e detection limits high

10



Analys av PFAS

 Specifik PFAS analys (baserat pa
strukturinformation)

* PFAS-n, XnPFAS (n= antal PFAS)

« PFAS Total — vad tekniken som anvands kan
mata

« “Total Assessed PFAS” med [metod]
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Technical Guidelines for PFAS under the DWD - Methods
for monitoring ‘Sum of PFAS’ & ‘PFAS Total’

Official Journal EN
of the European Union C series

C[2024/4910 7.8.2024

Commission Motice

Technical guidelines regarding methods of analysis for monitoring of per- and polyfluorcalkyl

substances (PFAS) in water intended for human consumption

(C/2024(4910)

Contents
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Utveckling av Technical guideline

Definition of a common
assessment scheme for
technical assessment

Task 2
Technical assessment of

Task 1

Technical assessment of
non-targeted and non-

specific analytical methods
for the analysis of PFAS

targeted (specific) analytical
methods for PFAS

“Analytiska metoder

och tillvigagangssatt
SOmM anses vara
lampligast, baserat pa
tekniska och
socloekonomiska
faktorer”

L Consideration of
additional non-technical

criteria
Definition of a weighting
scheme for method
selection

Task 3
Support to the Commission
for the selection of best
suited analytical methods,
incl. non-technical criteria

Task 5
Support for the drafting of
technical guidelines regarding
analytical methods for PFAS

Online consultation 1

Online consultation 2

Collection of
feedback
and
discussions
with Member

States with
regard to the
establishme

nt of the

technical
guidelines
on PFAS
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Utvardering av befintliga analytiska tekniker

Task 2
Task 1 Technical assessment of
non-targeted and non-

Task 3

_ Support to the Commission
Technical assessment of

targeted (specific) analytical o .
methods for PFAS specific analytical methods

for the analysis of PFAS
Technical criterion Max. points Technical criterion

T.1: Number of validated PFAS

for the selection of best
suited analytical methods,

incl. non-technical criteria
Economic criteria

« E.1 Direct costs of the analyses/equipment

(PFAS listed in Annex Ill, Part B of the DWD) 20 T.8: Number of validated PFAS 20  E.2 Direct Costs for training and upholding
o Selectivt ’ (PFAS listed in Annex Ill, Part B of the DWD) accreditatiqn (if required) |
e T 20 T.9: Selectivity - E.3 Scalability of the method in European

(Number of identification points)

T.3: Sensitivity
(LOQ<30% of parametric value) 20

(Validated data on accurate detection of each of the 20 PFAS 20 laboratories (related to costs of instruments,
defined in the PFAS listed in Annex Ill, Part B of the DWD)

needed expertise of staff to run the method, cost

: : T.10: Sensitivity of analvsis
Tli/él1 ' Measugg[;em unc?rtamfty | (LOQ <30 % of relevant parametric value. Non-specific - E.4 Ind>i/rec?t implications on the affordability of the
e b uncertainty of parametric 20 methods: Evaluated for a proxy target substance, e.g. PFOA. 20 ' P y
_ Non-targeted methods: based on the available known PFAS tap water

1.5: Recoveries c used in the validation) « E.5 Implications on the employment in the water

(Relative deviation in %) _

T.6: Sampling issues T.11: Measurement uncertainty sector

(é)f.fline/online containers, minimisation of 10 _(Maximum 50 % uncert_ainty of the param_etr_ic value, based on 20 - E.6 Other indirect impacts (e. g. impacts on SMEs,
interlaboratory tests or intralaboratory variation) food industry (incl. exports) and other market

T.7: Sample preparation steps c T.12: Sampling issues D - related effects

(Number, nature) (Offline/online, containers, minimisation of blanks) Social criteria

100 T.13: Sample preparation steps 10 « S.1 Ease of communication of the methods/results

(ligloy, MEE) « S.2 Feeling that the water is safe to drink (to

- prevent behavioral changes to drink bottled water)
» S.3 Acceptability to close the water supplies, in
case that the limit values of the method are
exceeded



Class of method

Sum of PFAS
Sum of PFAS
Sum of PFAS
Total PFAS *
Total PFAS *
Total PFAS *

Method

EN1/7892 Part B
EN1/7892 Part A
1ISO 21675

TOP assay
EOF-CIC
LC-HRMS (NT)

Sum of all Criteria
(T+E+S)
90,1
89,4
69,8
67,0
65,8
50,5

Ranking

o o A W N P

Outcome

highest ranked method

* Inga standardiserade metoder finns, refererar till tekniker som kan bestamma proxy PFAS Total, och en

separat rapportering for TFA foreslas

15



Slutsatser

» Acceptans av begreppet PFAS Total behovs
 Gemensam definition av de analytiska kraven for att
bedoma PFAS som grupp

» Acceptans av icke-specifika metoder och
semikvantifiering

* Analytiska l6sningar 1 flera steg nodvandiga for PEAS
Total

16



Tack for att ni lyssnat!

anna.karrman@oru.se

17



Urval av referenser

Wang et al. (2017). A Never-Ending Story of Per- and Polyfluoroalkyl Substances (PFASs)?
Environ. Sci. Technol 51, 5, 2508-2518

Vestergren et al. (A Systematic Workflow for Compliance Testing of Emerging International
Classwide Restrictions on PFAS. Environ Sci Technol 2024 58 (34), 14968-14972. DOI:
10.1021/acs.est.4c06570

» Suspect and nontarget screening
Charbonnet, et al. (2022). Communicating Confidence of Per- and Polyfluoroalkyl Substance

Identification via High-Resolution Mass Spectrometry. Environ Sci Technol Letters. 9(6):473—
481

Zweigle et al. (2023) PFAS-Contaminated Soil Site in Germany: Nontarget Screening before
and after Direct TOP Assay by Kendrick Mass Defect and FIndPFAS. Environ Sci Technol
« Sum of perfluoroalkyl groups

Gauthier, J. R. & S. A. Mabury. (2023). Identifying Unknown Fluorine-Containing Compounds
in Environmental Samples Using 19F NMR and Spectral Database Matching. Environ Sci
Technol , 57(23): 8760-8767.

Tokranov et al. (2019). How Do We Measure Poly- and Perfluoroalkyl Substances (PFASSs) at
the Surface of Consumer Products? Environ Sci Technol Letters 6(1): 38—43.

* Pyrolysis-GC-MS

Fisher & Scholz-Bdttcher. (2017). Simultaneous Trace Identification and Quantification of

Common Types of Microplastics in Environmental Samples by Pyrolysis-Gas Chromatography-
Mass Spectrometry Environ Sci Technol 51(9):5052-5060.

Muensterman et al. (2022). Disposition of Fluorine on New Firefighter Turnout Gear. Environ
Sci Technol 18;56(2):974-983.

* Sum of F or F-complexes

Miyake et al. (2007). Trace analysis of total fluorine in human blood using combustion ion
chromatography for fluorine: a mass balance approach for the determination of known and
unknown organofluorine compounds J Chromatogr A. 2007 Jun 22;1154(1-2):214-21,

DIN 38409-29:1996-01. German standard methods - Part 29: Determination of dissolved,
absorbable organically bound fluorine (AOF).

Ritter et al. (2017). PIGE as a screening tool for Per- and polyfluorinated substances in papers
and textiles. DOI:10.1016/J.NIMB.2017.05.052

Z &
s, - S
%0 UNTV®

Jamari et al. (2019). Novel non-targeted analysis of perfluorinated compounds using fluorine-specific detection
regardless of their ionisability (HPLC-ICPMS/MS-ESI-MS). Analytica Chimica Acta, vol. 1053, pp. 22-31.

Gehrenkemper et al. (2021). Determination of organically bound fluorine sum parameters in river water
samples—comparison of combustion ion chromatography (CIC) and high resolution-continuum source-graphite
furnace molecular absorption spectrometry (HR-CS-GFMAS). Anal Bioanal Chem 413, 103-115

e Chemical conversion

Houtz, E.F. and David L. Sedlak. (2012). Oxidative Conversion as a Means of Detecting Precursors to
Perfluoroalkyl Acids in Urban Runoff. Environ Sci Technol . 46(17): 9342-9349

Hutchinson et al. (2020) Pre-digestion with hydrogen peroxide. Environ. Chem. 17, 558-567

Zweigle et al. (2022). PhotoTOP: PFAS Precursor Characterization by UV/TiO2 Photocatalysis. Environ. Sci.
Technol. 56, 22, 15728-15736

Bugsel et al. (2023). Photocatalytical transformation of fluorotelomer- and perfluorosulfonamide-based PFAS
on mineral surfaces and soils in aqueous suspensions. Sci Total Environ. 894:164907.

Kaiser et al.. (2021): Ozone as oxidizing agent for the total oxidizable precursor (TOP) assay and as a preceding
step for activated carbon treatments concerning per- and polyfluoroalkyl substance removal. J of Environ
Management 300: 113692.

Nikiforov, V.A. (2021): Hydrolysis of FTOH precursors, a simple method to account for some of the unknown
PFAS. Chemosphere, 276: 130044,

Liagkouridis et al. (2022). Combined Use of Total Fluorine and Oxidative Fingerprinting for Quantitative
Determination of Side-Chain Fluorinated Polymers in Textiles. Environ. Sci. Technol. Lett., 9 (1), 30— 36,

Fredriksson et al..(2022). Analysis and Characterization of Novel Fluorinated Compounds used in Surface
Treatments Products. Chemosphere, 302, 134720

» Effect-based methods

Behnisch et al. (2021). Developing potency factors for thyroid hormone disruption by PFASs using TTR-TRp
CALUX® bioassay and assessment of PFASs mixtures in technical products. Environ Int, 157: 106791.

« Extraction methods

Nickerson et al. (2020). Enhanced Extraction of AFFF-Associated PFASs from Source Zone Soils. Environ Sci
Technol 54(8):4952-4962

Fredriksson F. (2023). Analysis of fluoroalkyl sulfonamide (FASA) based copolymers: An indirect source of
non-polymeric PFAS. Doctoral thesis. Orebro Studies in Chemistry, ISSN 1651-4270 ; 30. urn:nbrg.ge:oru:diva-
105113



	Bild 1: PFAS Total analyser
	Bild 2: Varför PFAS Total?
	Bild 3: Varför PFAS Total?
	Bild 4: Varför PFAS Total?
	Bild 5: Varför PFAS Total?
	Bild 6: Vad är PFAS?
	Bild 7: Vad är PFAS?
	Bild 8
	Bild 9: Analys av PFAS
	Bild 10: Analys av PFAS
	Bild 11: Analys av PFAS
	Bild 12: Technical Guidelines for PFAS under the DWD - Methods for monitoring ‘Sum of PFAS’ & ‘PFAS Total’ 
	Bild 13: Utveckling av Technical guideline
	Bild 14: Utvärdering av befintliga analytiska tekniker
	Bild 15: Multi-criteria ranking
	Bild 16: Slutsatser 
	Bild 17: Tack för att ni lyssnat!  anna.karrman@oru.se
	Bild 18: Urval av referenser

