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PFOA
INTRODUCTION

• A fully fluorinated alkyl acid used as a surfactant for the polymerization 
of fluoropolymers such as polytetrafluoroethylene (Teflon ®)

• Non-biodegradable and persistent in the environment; C-F bond is too strong
for biological systems to cleave

• Widely detected in human serum samples at low ppb for the general US 
population to low ppm for occupationally exposed workers and other highly 
exposed populations

• Developmental toxicity in rodents identified as one of the most sensitive
adverse effects

Mice
Maternal

Mammary gland alterations
Parturition time delay

Liver hypertrophy

Body weight deficit

Loss of pregnancy

Neonatal

Body weight deficits
Eye opening delay

Neonatal lethality

Liver hypertrophy

Mammary gland alterations

0.1 mg/kg/day

5 mg/kg/day

Pre-/post-weaning body weight deficits
Increased post-weaning mortality 
Delays in sexual maturation

Rat

30 mg/kg/day
F1 generation

• Found at low ppb levels in human samples of umbilical cord blood, neonatal 
blood collected immediately after birth, and breast milk

• Serum/plasma clearance varies dramatically across species (and gender)
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• To explore possibilities in model structure that can be supported by serum 
information from developmental toxicity studies in the mouse

• To provide estimates of internal dose metrics for dam and offspring during 
gestation and lactation

• To compare internal dose estimates to those reported for the rat as a means 
for addressing differences in plasma clearance in these two species

METHODS AND APPROACH
Absorption was described as first order process for all pregnant mice using a rate 
constant of 0.537 /hr estimated for adult non-pregnant CD-1 mice (7). Elimination was 
modeled as first order for 129 S1/SvlmJ mice using a rate constant estimated from 
serum measurements reported in non-lactating mice (2). A volume of distribution of 
0.135 L/kg BW estimated for adult non-pregnant CD-1 mice (7) was assumed to apply to 
all mice including concepti and nursing pups.
Gestation 
Gestation was described as a two-compartment system (dam + concepti) linked via 
placental blood flow (Qcon). The growth of the concepti compartment was estimated as 
the difference between total pregnant female BW and the predicted contribution of 
maternal tissues (mammary, liver, uterus, and carcass fat) (8). A previously published 
mathematical expression was used to describe the development of placental blood flow 
(8) but adjusting for the timing of gestation specific for the mouse (a full 18-day 
period). Embryo/fetus:maternal plasma partition coefficients for PFOA as a function of 
gestation day were estimated from (9). 
Lactation 
Lactation was described as dam and pup litter compartments linked via milk production. 
It was assumed that the pups consumed all the milk produced without delay. Milk yield 
information as a function of lactation day was taken from (10), expressed on a per pup 
basis, and fitted to a cubic expression (Graphpad Prism). Body weight (BW) increases 
for the lactating mouse dam were taken from (11), fitted to a 2nd order polynomial 
(Graphpad prism), and linked correspondingly to the predicted BW for the pregnant dam 
(excluding concepti) at the end of gestation as described above. Similarly, BW increases 
for the pup were taken from (2, 3), fitted to a 2nd order polynomial (Graphpad prism), 
and linked correspondingly to the predicted birthweight. The milk:maternal plasma 
partition coefficient was fitted to a value of 0.028 and assumed constant throughout 
lactation
Renal Resorption Component
The kidney resorption component was adapted from (12). The Glomerular filtration rate 
(GFR) was taken from (13) The volumes of the filtrate and renal plasma compartments 
were estimated by BW scaling of values reported for the dog (12). Transport affinity 
constant (Kt) and transport maximum (Tm) were estimated using maternal serum levels 
of PFOA reported at term (2). The same value of Kt was assumed for simulating 
postnatal serum measurements. Urine flow rate (Qur) was taken from (14).
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Simulation of Serum Levels of PFOA in 129 S1/SvlmJ Mice

Simulation of Prenatal Serum Levels of PFOA in CD-1 Mice

Simulation of Postnatal Serum Levels of PFOA in CD-1 Mice

Estimates of internal dose metrics for developmental 
toxicity studies in rodents

CONCLUSIONS
• A two-compartment model supported with biological information 
provided a good initial template to investigate the pharmacokinetics 
of PFOA in mouse developmental toxicity studies.

• Different descriptions of clearance were necessary to simulate serum 
levels from two different strains: a linear description was sufficient 
for 129S1/SvImJ mice at doses of ≤ 1 mg/kg/day, whereas saturable
renal resorption allowed simulation of serum levels in CD-1 mice at 
doses ≥ 1  mg/kg/day. 

• An unexplained discrepancy was noted for CD-1 mice: simulation of 
prenatal and postnatal serum measurements were found to differ in 
their predicted prenatal profiles.

• Although mice may appear more sensitive based on administered dose
of PFOA, this analysis indicates that mice may be equal or less sensitive
than rats when considering internal dose metrics.

Special thanks to Barbara Abbott, Chris Lau, Sue Fenton, and Jeniffer 
Seed for providing advice and/or original data for this analysis.
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