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[These comments included the attachment of five studies.] 

 

The draft document is well written with rich information and useful summaries and tables. Our 

comments address the physical and chemical properties and new publications that could be 

added to Chapter 3, Pharmacokinetics, Evidence Synthesis, and Integration.  

 

Comments on physical and chemical properties 

 

Page xiii: “PFHxA” is used instead of “PFDA” 

 

Page 1-2, Figure 1-1: The image for PFDA sodium salt is backwards and needs to be flipped 180 

degrees. 

 

Page 1-3, Table 1-1: The physical-chemical property values of PFDA generally do not match 

those in the CompTox Chemicals Dashboard or the 2021 update of Systematic Review Protocol 

for the 5 PFAS compounds. The values for the PFDA ammonium and sodium salts also do not 

match those in the CompTox Chemicals Dashboard or the 2021 update of Systematic Review 

Protocol for the 5 PFAS compounds. However, the values for the salts in the Dashboard and 

2021 Systematic Review do match each other. Presumably the values in the Dashboard are 

frequently updated. The PFDA Toxicological Review does contain values consistent with the 

2019 version of the Systematic Review. 

Page 1-3, Table 1-1: Vapor pressure. The vapor pressure of PFDA in the 2021 update of the 

Systematic Review matches the value in Smith et al. [2016] (1.5 x 10-3 mm Hg). However, the 

vapor pressures for PFDA and its salts in Figure 1-1 are different than those in the CompTox 

Chemicals Dashboard and the 2021 update of Systematic Review Protocol for the 5 PFAS 

compounds. That said, the differences are relatively small between those sources. Of greater 

significance is that there is also only a small difference between the vapor pressure of PFDA and 

its salts. It is normal for carboxylic acids and their salts to have dramatically different vapor 

pressures. There is much more literature data on PFOA and its salts than for PFDA and its salts. 

A comparison of the vapor pressures of PFOA and its salts can serve as a model for the expected 

differences between PFDA and its salts. Barton et al. [2007] reported a vapor pressure for PFOA 

of 1.65 x 10-2 mm Hg, but 6 x 10-5 mm Hg for the PFOA ammonium salt. This PFDA 

Toxicological Review gives very similar values for PFDA and its salts. The dashboard and 2021 

Systematic review do give about an order of magnitude difference between PFDA and salts, but 

a much smaller difference than Barton et al. [2007]. 

Page 1-3, Table 1-1: Water solubility. Table 1-1 gives a very low water solubility for PFDA (8.3 

x 10-6 M). Smith et al. [2016] give the PFDA water solubility as 0.018 M and Kaiser et al. give 

it as 5 x 10-4 M. Because of the limited literature data related to PFDA and its salts, it is again 
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useful to compare existing data on PFOA and its salts. It is a common theme in the literature for 

the solubility of PFOA to be dependent on its state of ionization (Smith et al. [2016], Barton et 

al. [2007], Kaiser et al. [2006], Buck et al. [2011], Prevedouros et al. [2006]). The ammonium 

and sodium salts have relatively high solubility owing to their inherent ionized state. The 

solubility of PFOA at very low pH is estimated to be very low by Barton et al. [2007] (1.7 x 10-6 

M), but this publication refers to the perfluorooctanoate anion as highly soluble at neutral and 

higher pH. Because the perfluoroalkanoic acids are such strong acids, they will be almost 

completely ionized in all but the most extremely acidic water solutions. Therefore, it would be 

expected that the solubility of PFDA in water of moderate pH would more greatly resemble that 

of its salts. The pH dependence of the solubility of the perfluoroalkanoic acids may contribute to 

the wide range of solubilities in the literature. 

A quote from page 520 of Buck et al. [2011] (cited in the EPA PFDA draft tox review on page 1-

1) addresses the important differences between vapor pressures of perfluoroalkanoic acids and 

their salts and well as the differences in solubilities between un-ionized acids and their anions: 

“The protonated and anionic forms have very different physicochemical properties. For instance, 

the perfluorooctanoate anion is highly water-soluble and has negligible vapor pressure, whereas 

perfluorooctanoic acid has very low water solubility and sufficient vapor pressure to partition out 

of water into air…”. 

Recent publications to consider for Chapter 3 

For section 3.1.2 Distribution, Human (begins on page 3-5): Lind et al. [2022] reported that 

“…PFOA, and especially PFNA and PFDA were inversely related to multiple measures 

reflecting the amount of fat, but in women only.”  

 

For section 3.2 Noncancer Health Effects (begins on page 3-19): Truong et al. [2022] reported 

developmental (neuro)toxicity of diverse PFAS including perfluorodecanoic acid (PFDA) in a 

zebrafish model. The study found that of the 139 structurally diverse PFAS, 49 (35%) induced 

either abnormal morphology, embryonic and larval photomotor response or a combination as 

determined by benchmark dose analysis. The most potent PFAS found was PFDA. 

 

For sections 3.2.1/3.2.2: Li et al. [2022] reported global changes in gene expression in the liver 

of PFDA-treated mice using microarray analysis. The results suggested that one of the main 

toxic effects of PFDA in the treated mice was the inhibition of immune response. 

 

For section 3.2.8, Cardiometabolic Effects (begins on page 3-194): Dunder et al. [2022] 

concluded that “In this longitudinal study with three measurements over 10 years of both plasma 

PFAS and lipids, changes in six out of the eight investigated PFAS were positively associated 

with changes in plasma lipids, giving further support for a role of PFAS exposure in human lipid 

metabolism.” They also stated: “For example, changes in perfluorodecanoic acid (PFDA) were 

positively associated with the changes in total cholesterol (β: 0.23, 95% confidence interval (CI): 

0.14 to 0.32), triglycerides (β: 0.08, 95% CI: 0.04-0.12) and HDL-cholesterol (β: 0.08, 95% CI: 

0.04-0.11).”  

 

For section 3.3.1, Cancer - Mechanistic studies and supplemental information (begins on page 3-

226): Zhang et al. [2019] reported that PFDA may suppress cellular senescence induced by p53 

through the regulation of cIAP2 protein expression. 
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