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Physiologically Based Pharmacokinetic Model 
(PBPK):  Informing Ethylbenzene

 
PEL

PBPK approach proposed for N-methylpyrrolidone PEL
Published PBPK models available for rat and human for 
ethylbenzene
National Academy of Sciences used PBPK to develop 
draft AEGL for ethylbenzene
Ethylbenzene PBPK-estimated PELs:

Mouse lung tumors: 28 ppm
Liver effect: 7 ppm
Ototoxicity: 7-28 ppm
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Ototoxicity:  Overlay of Ethylbenzene
 

PBPK 
PEL estimate with “Read-across”

 
to Styrene

Styrene –

 

Rat
Audiometric NOEL = 570 ppm
60-65% OHC3 loss = 650 ppm

Styrene –

 

Human
30-50 ppm

 

at risk to increased
hearing thresholds
ACGIH TLV = 20 ppm

Ethylbenzene

 

–

 

Rat
Audiometric LOEL = 400 ppm
67% OHC3 loss = 400 ppm

Ethylbenzene

 

–

 

Human?
Ethylbenzene

 

slightly more 
ototoxic

 

in rats; PEL ≤

 

TLV? 

PBPK PEL = 7-28 ppm
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Conclusions

A weight-of-evidence analysis of the 
toxicology, genotoxicity, mode of action, 
and PBPK information for ethylbenzene

 indicates:
•

 
HEAC PEL should be based on a non- 
linear assessment of the mouse lung 
tumor response, mouse liver effects, 
and/or rat ototoxicity;

•
 

PEL of 7-28 ppm is supported by PBPK
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