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Human dosimetry estimates are derived based on Hepatic 
Clearance and Plasma Protein Binding
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High throughput screening (HTS) methods are becoming the norm in toxicological testing. 
These HTS methods require incorporation of dosimetry studies to estimate steady state 
concentrations of chemicals in human subjects. However, dosimetry methods are applicable 
to the general population and miss potential variability that may occur in different 
subpopulations and lifestages. To account for such variability and provide safety in risk 
estimates, an uncertainty factor is incorporated. It is unclear, though, how appropriate this 
uncertainty factor is for particular vulnerable subpopulations. Studies to better understand 
population variability are underway and are looking at which populations are most sensitive, 
the extent of variability, and contributors to variability. To better understand contributors to 
population variability and inform HTS assays, previous work from our lab looked at 
clearance rates of chemicals by different cytochrome P450’s (CYPs) and uridine 
diphosphoglucuronosyl transferases (UGTs). Using these clearance rates, steady state 
concentrations were estimated and used to inform chemical-specific adjustment factors and 
compared with oral equivalents and exposure estimates in specific subpopulations. We are 
now continuing this work, adapting it for a more high-throughput screening method and 
broadening the chemical space assessed. 

Preliminary Results Summary & Future Directions
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IVIVE Modeling
Physiology + Ontogeny 
Monte Carlo Simulation

Hepatic clearance rates of 9 chemicals based on 13 CYP and 5 UGTs
Quantitation of chemical-

specific adjustment factors

Comparison with dose 
equivalents and exposure 

estimates in specific 
subpopulations

 Expansion of current chemical space with experimental 
CYP/UGT data

 Identify metabolic profiles resulting in greater variability
 Explore lifestage effects more fully

Identify chemicals 
likely cleared by CYP 
& UGT panel using 
ADMET Predictor

Screen across panel of CYPs and UGTs

Determine clearance rates 
for chemicals by individual 

enzymes

Feed predictions into 
SimCyp to determine Css for 

individual populations
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Enzyme-specific Clearance Rates (ul/min/pmol p450 or mg protein)
(0.1uM, 1uM)

Chemical CYP1a2 CYP2c9 CYP2c19 CYP3a4 UGT1a1 UGT1a4

Dimethenamid 0 NT 2.43; 3.29 NT 0 0

Fenbuconazole 0; 0.0760 NT 0.125; 0 NT 0 0

Fenhexamid 0 NT 0.291; 0.724 NT 104; 117 0

nButylparaben 6.73; 3.27 0.244; 0.150 1.08; 0.924 NT 59.3; 42.7* 0; 8.20*
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Reverse dosimetry is used to derive administered 
dose equivalents for the general population

However…

Plasma Concentration at 
Steady State (Css) for 10,000 
Healthy Individuals of Both 

Sexes from 20 to 50 Yrs Old

Drivers of TK Variability

Physiology
• Cardiac output
• Glomerular filtration rate
• Muscle mass, water content
• ...etc.
• Major driver in the elderly

Genetics

Ontogenetics

NT- not yet tested
*UGT1a1 & UGT1a4 were run at 1 & 10uM
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• Data generation is currently underway for 12 chemicals; with
clearance data for 4 described here.

Future work will:
• Incorporate experimental data into IVIVE approach to

predict internal Css and quantitate differences across
different populations/lifestages;

• More closely define variability ranges within first 6
months of life;

• Seek out trends and metabolic profiles that may yield
greater differences across lifestages.
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