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Objectives

Assess the importance of cosmetics from the European
market as a source of PFAS to waste streams.

Steps to achieving this aim:
Step 1: Develop an inventory of PFAS in cosmetics using European
cosmetic databases.

Step 2: Analyse a selection of cosmetics using a multiple analytical
approaches.

Step 3: Estimate annual emission of PFAS into European wastewater
and solid waste from cosmetics.



What types of PFAS occur in cosmetics?

_ Search of INCI names containing
“fluoro”
‘ ~170 unique INCI names
containing at least a —CF,— or —CF,

Example: “C9-C15 fluoroalcohol

Coslng database of phosphate”
INCI names and uses

Coslng = European Commission database for information on cosmetic substances and ingredients
INCI = International Nomenclature of Cosmetic Ingredients 4



Broad diversity of listed PFAS ingredients
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Wide diversity of PFAS functions in cosmetics

Top 10 uses of PFAS ingredients in Cosing database
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Which specific products contain PFAS?

170 PFAS INCls from Coslng
Example: “C9—-C15 fluoroalcohol phosphate”
1658 products containing a PFAS INCI
(1.4% of all products in database)
Example: “Clinique Super balanced makeup” contains

C9—C15 fluoroalcohol phosphate

CosmeEthics database

121 246 products PEAS INCI Name # of products in
CosmEthics
1 PTFE 541
2 Perfluorooctyl triethoxysilane 232

3 C9-15 fluoroalcohol phosphate 208




Categorization of products containing PFAS

Percentage of individual product categories
containing PFAS (CosmEthics database)

* Budget enabled sampling of 45 products, B |
which were selected based on the product ‘ g
categories containing the most PFAS. Y/ s

% containing PFAS
o - N w H Op)

R & &
NN SRS
SCAS
&
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Analysis of cosmetics using a multi-platform

analytical approach.

Fluorine concentration (ng F/g)

* Total fluorine (TF): Direct analysis (i.e. no sample

preparation) of all 45 cosmetic products by combustion
ion chromatography (CIC).

e Extractable organic fluorine (EOF): Methanol extraction

followed by CIC of 15 cosmetic products.

* Target PFAS: Methanol extraction followed by mass

spectrometric analysis of 21 PFAS.

Example targets:
FFRFRF O

HO\ JD‘*\/“A‘\
- OH CFS(CFE}T‘\/A\O’ P\}O (CFEJTCF‘?’
FFFFF FF F
PFOA 8:2 diPAP

(suspected residual) (suspected listed ingredient)



Results: Total fluorine (TF) in cosmetic products

After shave
Anti-age cream 3
Anti-age cream 2
Anti-age cream 1

Exfoliator

Eye moisturiser 1
Eye moisturiser 2
Facial moisturizer
Mask 1

Mask 2

Mask 3

Face cream 2
Face cream 1

Skin care products (selected)

5000 10000
Concentration (pg F/g)

15000

* TF concentrations ranged from <LOD —
13.8 mg F/g in products listing PFAS as an
ingredient.

* Considerable variability in TF across all
product types.

» Exfoliator and Mask 2 contained the
highest TF amongst all products.
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Interpreting TF data for cosmetic products

Skin care products (selected)

After shave
Anti-age cream 3

Facial moisturizer _

Face cream 2 -

0 5000 10000
Concentration (pg F/g)

15000

Products containing
“polyperfluoromethyl isopropyl ether”

No inorganic fluorine ingredients.

Single INCI name

INCl is a single substance

Conclusion: TF represents concentration of
listed ingredient.

Pe =
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Polyperfluoromethylisopropyl ether
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Interpreting TF data for cosmetic products

Skin care products (selected) “Mask 2”

* |norganic fluorine ingredient.

* Multiple PFAS ingredients.

* Conclusion: TF is likely an overestimate of
total PFAS concentration. Concentration of
individual substances unclear.
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TF vs extractable organic fluorine (EOF) + target PFAS

“Mask 2”

 EOF and Ytarget PFAS << TF.

 EOF removes inorganic fluorine but likely also
some PFAS.

* Targeted analysis captures low level residuals
missed by TF or EOF but misses listed

Skin care products (selected)

ingredients.
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Aligning extraction procedures with listed ingredients

Toluene extraction SRS Rty
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PFAS emission estimates to wastewater and
solid waste

‘ C4-C18 PFCA; (0-0.015) * Emission of PFAS from

. | cosmetics lower than from
performance outdoor jackets
L____________________!__________T_F‘ffz_'ig)_____‘ and comparable to PFDS and
Emission from PFHxA-based side-chain - TF; (97 - 133) PFHxS-based prod ucts.

fluorinated polymers from outdoor
jackets in Europe
(Schellenberger et al., 2019

Emission from cosmetics in Europe

(this study)

r
i
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| EOF; (0.04-5.1)
i
i
i

PFHxA; (0-0.06)

Global cumulative emissions during I PFDS;(0.4-3.7)
the life-cycle of PFDS and PFHxS-
based products (Boucher et al.,2020)
I PFHXS; (1.3 - 11.1)

Global cumulative emissions from degradation
of side-chain fluorotelomer-based polymers in > C4-C12 PFCA; (34 - 635) ‘
waste stocks (Li et al., 2017)
Global cumulative emissions during the > C4-C14 PFCA: (25 _ 240)
life-cycle of PFOA and PFNA-based

products (Wang et al., 2014) {f
0 50 100 150 200 250 600
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Take home messages from analysis of
cosmetic products

* Combining total fluorine with targeted analyses is key to

obtain upper and lower bounds estimates of PFAS in
consumer products.

* Inorganic fluorine is prevalent and may confound total
fluorine data.

e Extraction can remove inorganic fluorine but may also remove
some PFAS.
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