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PFAS is an acronym (Per- and Polyfluoroalkyl Substances) for a class of fluorinated organic chemicals 
containing at least one fully fluorinated carbon atom. The class includes more than 3,000 chemicals, although 
fewer are currenlly on the global market. PFAS vary in the number of carbon atoms forming the backbone of 
their molecule, from a chain of two carbons to large molecular weight polymers.2 

PFAS are commonly used to manufacture non-stick, grease and stain-resistant coatings in a variety of industrial 
and consumer products, including food packaging, non-stick cookware, carpets and upholstery, ski wax, floor 
wax, outdoor gear, dental floss and firefighting foams. 

The best-known PFAS chemicals are PFOA and PFOS, each with a chain of eight carbon atoms. These so­
called long-chain PFASs have been voluntarily phased out in the United States, Europe and Japan. Many 
long-chain PFAS are now being replaced in multiple applications with chemicals with fewer fluorinated carbon 
atoms, often referred to as short-chain PFAS. The PFAS chemical family, and new generation PFAS being 
substituted for the phased out PFAS, however, include many other fluorinated compounds with different 
structures (see Figure 1). 

Why are PFAS a Concern? 

PFAS are found in the blood of more than 98% of Americans· and contaminate the drinking water sources 
for more than 16 million Americans.' PFAS released to the environment have been shown to travel around 
the globeS and bioaccumulate and biomagnify.6 Their unique physicochemical properties lead to their extreme 
persistence and high mobility. They are therefore found virtually everywhere in water, air and terrestrial 
environments, even in remote locations far from pOints of release. In addition to drinking water, they are present 
in indoor dust, air, food and wildlife; they have also been found in the milk and serum of breastfeeding women! 

In their February 2018 Product and Chemical Profile for PFASs in Carpets and Rugs', California EPA's 
Department of Toxic Substances Control (Cal EPA DTSC) describes the potential for significant or widespread 
exposures and adverse impacts from PFAS ("note that Cal EPA DTSC has chosen to refer to this class of 
chemicals as "PFASs"): 



Due to the strength of the carbon-fluorine bond, PFASs are characterized by high environmental persistence, which leads to 
continuous and poorly-reversible accumulation in the environment, and hence to likely increasing exposures. Most PFASs display 
significant mobility in environmental media, which makes them widespread in the environment and in living organisms. Many 
members of the PFAS class bioaccumulate significantly in animals or plants, including in foods consumed by humans, and under­
go lactational or transplacental transfer from mothers to offspring. Certain PFASs also have high global warming potential, or may 
contribute to global warming by increasing cloud albedo~ 

How are we exposed to PFAS? 

We can be exposed to PFAS through direct contact or inhalation, food, consumer products, house dust, 
contaminated drinking water, eating fish and shellfish, or through workplace exposures." Cal EPA DTSC further 
describes how humans can be exposed throughout our lives: 

• PFAS are released from consumer products during use, contaminating indoor air and dust. 
• Disposal of consumer products contaminates landfilileachates and subsequently surface and groundwater, as wastewater 

treatment plants are unable to remove PFAS. 
• Sewage sludge contains PFAS, which can be taken up by plants, including agricultural crops. 

What are the health impacts of PFAS? 

The settlement from a large class action lawsuit against DuPont established the C8 Science Panel to 
investigate health effects from exposure to PFOA. Findings from the C8 Health Study have linked PFOA with 
kidney cancer and testicular cancers.'o Exposure to PFOA has also been associated with liver and pancreatic 
tumors in animal studies." A recent Danish study showed a link between blood levels of PFOS and PFOA 
during pregnancy and breast cancer later in life.12 The International Agency for Research on Cancer (IARC) 
has classified PFOA as a Group 2B carcinogen, i.e., possibly carcinogenic to humans, primarily for kidney and 
testicular cancers." Other health effects from PFAS exposure include hormone disruption," immune system 
effects" (e.g., exposure to PFAS associated with decreased response to vaccines in children), high cholesterol, 
thyroid disease, hypertension,'· lowered sex and growth hormones in children)7 and altered mammary gland 
development.'· 

New Generation PFAS: A Regrettable Substitution 

The phase out of long-chain PFAS has resulted in decreasing levels of certain long-chain PFAS substances 
in biomonitoring studies.'" However, these long-chain PFAS have been replaced other PFAS compounds, 
including fluorinated ethers and shorter chain PFAS. 

Research to date on the characteristics of members of the new generation of PFAS indicates that certain short­
chain PFAS have shorter half-lives in blood than long-chain PFAS; however, these half-lives are still relatively 
long (on the order of weeks).'" In addition, new generation PFAS have similar biological activity in vitro as 
their long-chain predecessors2' and accumulate in the blood, stomach, liver and brain of animals." Moreover, 
short-chain PFAS accumulate in plant shoots and fruits," and are not as effectively removed by the treatment 
of drinking water.2' Other research further indicates that the new generation of PFAS has health impacts similar 
to the older compounds, including reproductive and developmental toxicity, liver and kidney impacts, and 
systemic toxicity."" 

In December 2017 the Endocrine Disruption Exchange (TEDX) summarized data from more than 50 peer 
reviewed studies showing potential endocrine disruption activity for several short chain PFAS chemicals." 
Currently, 30 PFAS chemicals are listed by TEDX as potential endocrine disruptors. TEDX notes that the lack 
of evidence does not indicate a lack of effect, as not all chemicals have been tested for all effects. 

Cal/EPA DTSC concludes that new generation "short-chain" PFAS are "equally persistent and more mobile 
in the environment than the chemicals they are replacing, and also show potential for toxicity." Moreover, 
"[t]oxico/ogical and epidemiological data clearly indicating the safety of aggregate, chronic and low-dose 
exposures to PFASs found in stain- and soil-repellents are lacking."27 
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PFASs in RED are those that have been restricted under national/regional/global regulatory or voluntary frameworks. 
with or without spec ific exemptions (for details, see DECD (201S). Risk reduction approaches for PFASs. http://oe.cdI1AN). 
The numbers of art icles (related to al l aspects of research) were retrieved from Sc iFindere on Nov. 1, 2016. 

Figure 1. "Family tree" of PFAS. including examples of individual PFAS and the number of peer­
reviewed articles on them since 2002 (most of the studies focused on long-<:hain PFCAs, PFSAs and 
their major precursors.). 
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