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PIGE Analysis of Fluorine

Spectroscopic technique

Rapid (<180 seconds)

Non-destructive



PIGE Analysis of Fluorine

Total F finds  

50x – 100x 

more PFAS in 

environment 

than LC-MS/MS



PIGE Analysis of Fluorine

PIGE, CIC and 

NAA all agree,

TOP assay can 

agree…



Motivation: Total F Screening

• LC-MS/MS is very sensitive, but expensive

• Only sees ~1% of environmental PFAS
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• LC-MS/MS is very sensitive, but expensive

• Total F is complementary screening tool:

e.g. Groundwater

EWG:  PFAS 

contamination 

in the US
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Motivation: Total F Screening

• LC-MS/MS is very sensitive, but expensive

• Total F is complementary screening tool:

e.g. Great Lakes Fish Study

Textiles:  Firefighters PPE & AFFF

Remediation Efficiency

Landfill Fate and Transport

New uses of PFAS…



Personal Care Products

• Largely unregulated by federal government
The Cosmetic Ingredient Review (CIR), based in Washington, D.C., assesses and 

reviews the safety of ingredients in cosmetics and publishes the results in peer-

reviewed scientific literature. The company was established in 1976 by the Personal 

Care Products Council (then called the Cosmetic, Toiletry, and Fragrance Association) 

As of 2013, the European Union bans nearly 1,400 chemicals from personal care 

products because they are carcinogenic, mutagenic, or toxic to reproduction. In the 

United States, CIR has found only eleven chemicals to be "unsafe for use in 

cosmetics".[1]

https://en.wikipedia.org/wiki/Washington,_D.C.
https://en.wikipedia.org/wiki/Personal_Care_Products_Council
https://en.wikipedia.org/wiki/European_Union
https://en.wikipedia.org/wiki/Cosmetic_Ingredient_Review#cite_note-tips-1


Personal Care Products

Included 31  Creams, Pencils, Powders, 

Foundations, Shaving creams….  (39 PFAS)



Personal Care Products

PFAS found:

PTFE

Polyperfluoromethylisopropyl ether

Trifluoroacetyl tripeptide-2

Ammonium C6-16 perfluoroalkylethyl phosphate

C9-15 fluoroalcohol phosphate

Polyperfluoroethoxymethoxy difluoroethyl PEG phosphate

Perfluorooctyl triethoxysilane

Trifluoropropyl demethiconol



Personal Care Products

Our Study:  235 cosmetics

mascaras, 

eye-makeup, 

liquid lipsticks, 

cream lipsticks, 

face makeup, and 

skin care.

Avg:

54%



Personal Care Products
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Personal Care Products

Next Steps:

• Identify specific PFAS analytes

• F in 92% of waterproof mascaras 

• F in 89% of liquid lipsticks

• Publish – increase market pressure



Acknowledgements

Students:

Emi Eastman, Shannon Urbanik, Mallory McCarthy, Alec 

Gonzales, and Brieana Linton 

John Wilkinson, Asha Majumdar, Sean McGuiness

Funding:

NSF #1559848,  University of Notre Dame

gpeaslee@nd.edu


