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Terminology

Polyfluoroalkyl substance

ALL H atoms linked to C in alkyl 
chain are substituted with F

SOME (but not all) H atoms linked to C in 
alkyl chain are substituted with F

Perfluoroalkyl substance
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Per/Polyfluoroalkyl substances
Unique Properties

• Thermal & Chemical stability: grease-proof food packaging, 
stain repellents

• Zwitterionic properties: surfactants 
• Surface-tension lowering: fire-fighting foams

3 3 August 2018 NEMC 2018  DRAFT PENDING REVIEW



Contamination in Food and Water
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3 August 2018

Confidentiality Label
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Regulatory Guidance for PFAS
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Compound Agency/State Concentration (ng/L) Year

PFOA + PFOS EPA DWHA 70 2016

PFOA MN 35 2017

PFOS MN 27 2017

PFOA NJ 14 (40) 2017 (2007)

GenX NC 140 2017

PFOA/PFOS UK 300 (Reg. 10) 2009

PFOS/PFHxS AUS 70 2016

PFOS VIC EPA 0.23 2016
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Standard Methods

EPA Method 537 ASTM Method 7979
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DRINKING WATER

250 mL sample

Solid Phase Extraction

10 µL injection (96/4: MeOH/Water)

14 analytes

37 min run time

MDLs: 0.5 – 6.5 ng/L

SURFACE & WASTEWATER, SLUDGE 

5 mL sample

LLE with 5 mL MEOH + pH adjustment

30 µL injection (50/50: MeOH/Water)

21 analytes

21 min run time

MDLs: 1.3 – 107 ng/L (1.3‐11.6 ng/L for 537)
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PFAS Analysis – LC Instrument Setup
Eliminate Background Contamination
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Anumol et al., Recommended Plumbing Configurations for 
Reduction in Per/Polyfluoroalkyl Substance Background with 
Agilent 1260/1290 Infinity (II) LC’s, Agilent Application Note (5991-
7863EN)

Potential Contamination Sources
• Solvents
• Filtration apparatus
• Teflon lined tubing
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Extracting PFAS from matrix

Water

Weak Anion Exchange (WAX) Cartridge 

Foods & Biologicals

Enhanced Matrix Removal-Lipid (EMR-L)
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EMR-L specifically retains lipids while letting PFAS 
pass through

Available in powder and flow-through cartridge (1, 3 
and 6 cc) format 

WAX SPE with sorbent mass of 30, 60 and 150 mg 
available.

For PFAS in water, the 6 cc, 150 mg with 30 µm 
particle size is recommended.
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Solid Phase Extraction
USEPA 537 vs Modified
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Experimental:
Procedure: Phospholipid Removal Evaluation:

Add 400 µL of Acetonitrile with 1% Formic Acid into a test tube

Add 100 µL of blank plasma, pre-spun

Vortex on a Heidolph Multi Reax® at 800-1000 rpm, 5 
minutes

Centrifuge at 5000 rpm, 5 min

Pipette the supernant to an autosampler vial for analysis

Inject directly into LC/MSMS 

Protein Precipitation:

Add 400 µL of Acetonitrile with 1% Formic Acid to Captiva 
EMR-Lipid 1 mL cartridge

Add 100 µL of blank plasma, pre-spun

In-well mixing. Allow PPT. 

Pull low vacuum, 2-4 psi, 1 drop/3-5 sec

Collect in polypropylene test tubes

Inject directly into LC/MSMS, using polypropylene* autosampler
vials

Captiva EMR-Lipid:

* Polypropylene collection tubes and autosampler vials are 
recommended since PFASs will stick to glass

3 August 2018 NEMC 2018  DRAFT PENDING REVIEW10



Results and Discussion: 
Recovery and RSD  r2

The recovery and relative standard deviation for the 22 PFASs were 
determined at 5 and 20 ng/mL shown in Figure 3. The overall recovery 
was between 75-125% for both 5 and 20 ng/mL. Relative standard 
deviation was 0.8-14% for 5 and 20 ng/mL.

Figure 3. Recovery and RSD for the PFASs evaluated in the study at 5 and 20 ng/mL
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Results and Discussion: 
Phospholipid Removal by Captiva EMR-Lipid versus Protein Precipitation:

• Captiva EMR-Lipid, a novel 
phospholipid removing sorbent 
available in a SPE cartridge 
format allows for in-situ 
protein precipitation and 
phospholipid removal as the 
extract passes through the 
sorbent during elution. 

• Figure 4 shows the overall 
phospholipid removal of 
Captiva EMR-Lipid when 
compared to protein 
precipitation, overlay. 

Figure 4. Overlay of the MRM chromatogram after protein precipitation and 
Captiva EMR-Lipid clean-up, evaluation of 11 phospholipids

EMR‐L clean up
Protein Precipitation

• Captiva EMR-Lipid removes ~99% of the phospholipids based on peak 
area determined from the LC/MSMS MRM method for 11 phospholipids.
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PFOA – 1 µL injection of 24 fg/µL

No inject
Methanol 
blank

RSD = 9%

IDL = 6.4 fg
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Compound 
classes:

PFCAs

PFSAs

ADONA

PFPAs

n:2 FTS

FASAs

FASAAs

FASEs

diPAPs

diSAmPAP

PFPis

52 PFAS in one LC-MS/MS method (5 ng/mL chromatogram)
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PFOS:

2 µL injection in MeOH

linear (r2 = 0.999) 

Range 0.1 to 100 ng/mL

PFOA: 

2 µL injection in MeOH

linear (r2 = 0.999) 

Range 0.1 to 100 ng/mL

Calibration curves PFOA and PFOS
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6:2 diPAP:

2 µL injection in MeOH

linear (r2 = 0.999) 

Range 0.1 to 100 ng/mL

6:2 FTS: 

2 µL injection in MeOH

linear (r2 = 0.999)  

Range 0.1 to 25 ng/mL

Calibration curves 6:2 FTS and 6:2 diPAP
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Fish Extract Recovery & Data
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Fish Extract Recovery & Data
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