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Calculating Chemical Risk

« High throughput risk prioritization based upon in vitro screening requires comparison to exposure

(for example, NRC, 1983)

- Data obtained in vitro must be placed in an in vivo context: in vitro-in vivo extrapolation (IVIVE)
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In Vitro - In Vivo Extrapolation (IVIVE)

= |VIVE is the use of in vitro data to predict
phenomena in vivo _——

Normalization of
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NRC (1998)

= |VIVE can be broken down into two components: Rodents: in vivo
* IVIVE-PK/TK
(Pharmacoklnetlcs/TOX|cok||.1et|c:t:): Testable
= Fate of molecules/chemicals in body predictions

= Considers absorption, distribution,
metabolism, excretion (ADME) Comparative

dose PBPK modeE

Humans: in vivo

Extrapolation
using PD and
PBPK models

#= | Humans: in vitro

= Can use empirical PK or physiologically- Rodents: in vitro testing
based (PBPK)

“The Parallelogram Approach” (Sobels, 1982)

= |VIVE-PD/TD (Pharmacodynamics/Toxicodynamics):
= Effect of molecules/chemicals at biological target in vivo
= Perturbation as adverse/therapeutic effect, reversible/ irreversible effects



IVIVE Allows Chemical Prioritization
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CDC NHANES:

ggﬂfj’:gjﬁ’, ToxCast + IVIVE can estimate doses needed to cause bioactivity (Wetmore et al., 2015)

and Prevention
National Health
and Nutrition = é

Ezf‘:gination . . . . $- ' $ TNE éé%
o Egm |k ? $$§ '%'$'ﬁ-é‘é¢é ,}fﬁ;ﬁé
HECIP I i L

o P g ' éﬁ E RN AR S I ik
%Eﬂ 103 g__ _. é e o Ring et al. (2017)
> =
R
-
Ty [
23 "
£
< g
(a



IVIVE Allows Chemical Prioritization
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CDC NHANES:

ggﬂfj’:gjﬁ’, ToxCast + IVIVE can estimate doses needed to cause bioactivity (Wetmore et al., 2015)
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IVIVE Allows Chemical Prioritization

Urilled Stxes
Errsimonmental Protection
AfQeEnsy

CDC NHANES:

U.s. Centers for ToxCast + IVIVE can estimate doses needed to cause bioactivity (Wetmore et al., 2015)
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IVIVE by Scaling Factor
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= We make various assumptions that allow simple conversion of an in vitro
concentration [X] (uM) into an administered equivalent dose (AED) with units of
mg/kg body weight/day:

AED = Fye X |X]

= AED is the external dose rate that would be needed to cause a given steady-state
plasma concentration

F.vive 1S @ scaling factor that varies by chemical



IVIVE by Scaling Factor -
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For a given chemical, Fy, g =1/ C o5
C

s 95 IS the steady-state plasma concentration as the result of a 1 mg/kg/day exposure

[X]

Css,95

AEDg; =

The dashboard provides C o5 values for >1000 chemicals

The “95” refers to the upper 95t percentile — due to human variability and
measurement uncertainty there are a range of possible C_, values

All of this assumes that the individuals have enough time to come to “steady-state”
with respect to their daily exposures
= Here that means that their daily average plasma concentration is unchanged 24 hours later



ADME on the CompTox Chemicals Dashboard
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= Toxicokinetics describes absorption, distribution, metabolism, excretion (ADME)
= The dashboard provides ADME information for >1000 chemicals

- ) = O X

%) CompTox Chemicals Dashboard X +
&« & @ comptox.epa.gov/dashboard Q & % 0O N ‘ :
=i oApp &) CompTox Dashboard @ Article Request @ Absence Request & Travel Forms T Bitbucket -4 EHP 3 Change Password ® FAITAS »

= (# Confluence L
o 1 United States
\_~ Environmental Protection
’ Agency

CompTox Chemicals Dashboard

882 Thousand Chemicals

m Product/Use Categories  Assay/Gene

Q|

([ Identifier substring search
See what people are saying, read the dashboard comments!
Cite the Dashboard Publication click here

Latest News

Read more news



ADME on the CompTox Chemicals Dashboard
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= Toxicokinetics describes absorption, distribution, metabolism, excretion (ADME)
= The dashboard provides ADME information for >1000 chemicals
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ADME on the CompTox Chemicals Dashboard
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= Toxicokinetics describes absorption, distribution, metabolism, excretion (ADME)
= The dashboard provides ADME information for >1000 chemicals
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Rerard Infarmastion 4




ADME on the CompTox Chemicals Dashboard
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= Toxicokinetics describes absorption, distribution, metabolism, excretion (ADME)
= The dashboard provides ADME information for >1000 chemicals
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ADME on the CompTox Chemicals Dashboard
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= Toxicokinetics describes absorption, distribution, metabolism, excretion (ADME)
= The dashboard provides ADME information for >1000 chemicals

8 comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID102022 1#adme
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ADME on the CompTox Chemicals Dashboard
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= The ADME tab provides any available in vitro measured determinants of toxicokinetics
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ADME on the CompTox Chemicals Dashboard
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= Eventually in vivo-derived values will be available from CvTdb (Sayre et al., 2020)
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Most chemicals do not have TK Data
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Bell et al. (2018)

300 -

250 -

200 - ToxCast Chemicals
Examined

150 - Chemicals with Traditional
in vivo TK

100 - ® Chemicals with High
Throughput TK

50 -
0 x

ToxCast Phase | (Wetmore et al. 2012) ToxCast Phase Il (Wetmore et al. 2015)



ADME on the CompTox Chemicals Dashboard
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= We use the R package “httk” (Pearce et al., 2017) to make predictions about TK from
in vitro-measured TK data

- . = O X

%) CompTox Chemicals Dashboard X +
&« & @ comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID 102022 1#adme Q ® % 0 N ‘ :
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PROPERTIES

Label ¥  Measured Predicted Computed Unit v
ENV. FATE/TRANSPORT ¥ - ¥
) @ In Vitro Intrinsic Hepatic Clearance 26.8 - - uL/min/million
HAZARD hepatocytes
P SAFETY O Fraction Unbound in Human Plasma 0.1

These properties == =

3  are computed from ™ ..
| P —

e in vitro TK data: msp

b BICACTIVITY




ADME on the CompTox Chemicals Dashboard
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= We use the R package “httk” (Pearce et al., 2017) to make predictions about TK from
in vitro-measured TK data
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O Days to Steady State = = 1 Days
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o o ' ' “Iwhere it is available
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Does My Chemical Have HTTK Data?
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= The “HTTKHUMAN” list will take you to the landing page for a chemical with HTTK data

- . - O X
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Latest News

Read more news
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Does My Chemical Have HTTK Data?

Urilled Stxes
Errsimonmental Protection
Agancy

= The “HTTKHUMAN” list will take you to the landing page for a chemical with HTTK data
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Does My Chemical Have HTTK Data?
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= The “HTTKHUMAN” list will take you to the landing page for a chemical with HTTK data

C

3 oApps (B

+

ma Download

List Acronym

40CFR1164

40CFR355

AEGLVALUES

ALGALTOX

(&) CompTox Chemicals Dashboard . X
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ADCFR116.4 Designation of Hazardous
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AEGLS: Acute Exposure Guideline Levels
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Article Request
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@ Absence Request &

Travel Forms

Select List

Last Updated s
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2017-04-14
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Number of Chemicals ¥
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L
L

= O

Qa &% on@
®

B Eitbucket A EHP \"-;- Change Password FAITAS

I Copy page URL

List Description

Hazardous Substance List (40CFR116.4); related to Above Ground
Storage Tanks

Extremely Hazardous Substance List and Threshold Flanning
Quantities; Emergency Planning and Release Notification
Requirements; Final Rule. (52 FR 13378)

The ACS Committee on Anzlytical Reagents sets purity
specifications for almost 500 reagent chemicals and over 500
standard-grade reference materials.

Acute exposure guideline levels (AEGLs) describe the human
health effects from once-in-a-lifetime, or rare, exposure to
airborne chemicals.

A list of Algal Toxins of potential interest
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Does My Chemical Have HTTK Data?
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= The “HTTKHUMAN” list will take you to the landing page for a chemical with HTTK data
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Does My Chemical Have HTTK Data?
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= The “HTTKHUMAN” list will take you to the landing page for a chemical with HTTK data

(&) CompTox Chemicals Dashboard . X +

< &

@ comptox.epa.gov/dashboard/chemical_lists

5 Apps (8 Confluence (8) CompTox Dashboard @ Article Request @ Absence Request

9 ) United States
\_ Environmental Protection
\ 'Y 4 Agency

+

ma Download Columns

i

List Acronym *  List Name Last Updated s

SeleCt |iSt -' HTTKHUMAN

EPA|HTTK: Chemicals with human in vitro measured 2020-08-25
toxicokinetic data
“HTTKHUMAN” | | |
WETMORE2012 = EPA|HTTK: Hepatic metabolic clearance and plasma protein 2019-05-05
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binding data from Wetmore et al. PHASE 2
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Does My Chemical Have HTTK Data?
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= The “HTTKHUMAN” list will take you to the landing page for a chemical with HTTK data
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How Does AED Work?
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= AED is the administered equivalent dose for an in vitro concentration

[X]

AEDgs = -
SS,

= C,, o5 is the steady-state plasma concentration as the result of a 1 mg/kg/day exposure
= The dashboard provides C o5 values for >1000 chemicals

= The “95” refers to the upper 95t percentile — due to human variability and
measurement uncertainty there are a range of possible C_, values

= All of this assumes that the individual has had enough time to come to “steady-state”
with respect to their daily exposures

= Here that means that their average plasma concentration is unchanged 24 hours later



Steady-State Plasma Concentration
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= C.(dose rate) is the steady-state plasma concentration as the result of a fixed daily
dose rate (mg/kg/day)

= Because of limitations on the data available, we use a linear model

A

C..(dose rate)

Steady-state Concentration (uUM)

v

Dose Rate (mg/kg/day)
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Steady-State Plasma Concentration
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AfQeEnsy

= C.(dose rate) is the steady-state plasma concentration as the result of a fixed daily

dose rate (mg/kg/day)

Because of limitations on the data available, we use a linear model

A

Steady-state Concentration (uUM)

@---— >

C..(dose rate)

Dose Rate (mg/kg/day)

v



Steady-State Plasma Concentration
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AfQeEnsy

= C.(dose rate) is the steady-state plasma concentration as the result of a fixed daily
dose rate (mg/kg/day)

= Because of limitations on the data available, we use a linear model

A

C..(dose rate)

[X]

Steady-state Concentration (uUM)

Dose Rate (mg/kg/day)
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Steady-State Plasma Concentration

= Because of limitations on the data available, we use a linear model

= We calculate “C..” for the case of 1 mg/kg/day

SS

1 mg/kg/day

v

Steady-state Concentration (uUM)

Dose Rate (mg/kg/day)
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Monte Carlo Simulation
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= We use Monte Carlo simulation to propagate measurement uncertainty (Wambaugh et
al., 2019) and characterize human physiological variability (Ring et al., 2017)

= This produces a range of C_, values

A

More Sensitive

Monte Carlo Slope = C
Uncertainty P
and Variability - -~ Median
‘/‘ Css,med

Less Sensitive

Css,95

---------

Steady-state Concentration (uUM)

.-__
v

Dose Rate (mg/kg/day)



Monte Carlo Simulation
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= We typical consider the median and highest (most sensitive) 95" percentile for the
same dose rate

= The C,, 4 corresponds to higher plasma concentrations for 1 mg/kg/day

ss,9

A

More Sensitive
Slope = Cys.05

e Median
C

ss,med

Less Sensitive

--------

Steady-state Concentration (uUM)

..__
v

Dose Rate (mg/kg/day)



Steady-State Reverse Dosimetry IVIVE

= For “reverse dosimetry” (Tan et al., 2007) we swap the x- and y-axes:

Less Sensitive
Slope =1/C, 5

Median
1/C

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
o*
.

ss,med

""" More Sensitive
// 1/Css,95

*
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
*
.

Dose Rate (mg/kg/day)

o
.
.
.
.
.
.
.
.
.
.
o
[»

v

0 Steady-state Concentration (uUM)
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Administered Equivalent Dose (AED)
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= \We can then calculate a dose rate that would cause steady-state plasma
concentrations equal to an in vitro concentration

= The AED is lower than the median AED, because the individuals are more sensitive

A

Less Sensitive
Slope =1/C

ss,5

Median
1/C

ss,med

(mg/kg/day)

More Sensitive
// 1/CSS,95
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.
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*
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.
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.
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.
.
.
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Administered Equivalent Dose

@
v

Steady-state Concentration (uM)
= in vitro Concentration



Administered Equivalent Dose (AED)
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and Variability .~ Median
l/Css,med

(mg/kg/day)

More Sensitive
// 1/CSS,95

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
*
R

0
.
.
.
.
.
.
.
.
.
.
.*
.

.

.

.*
.
.
.
.*
[»

Administered Equivalent Dose

@
v

Steady-state Concentration (uM)
= jn vitro Concentration

Urilled Stxes
Errsimonmental Protection
Agancy




Urilled Stxes

AfQeEnsy

At least once a year | make the mistake of failing to convert in vitro concentrations to the
right units

The Dashboard provides C,, 4 in units of mg/L

For example, if your in vitro concentration is in M, you must convert — factor depends on
the chemical-specific molecular weight (MW, g/mol):

-1 1 mg
1000 MW L

|

Errsimonmental Protection



Where Do We Get The TK Predictions?
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* To provide toxicokinetic data for larger numbers of chemicals we collect in vitro, high throughput
toxicokinetic (HTTK) data (for example, Rotroff et al., 2010, Wetmore et al., 2012, 2015)

e Thisis an example of a New Approach Methodologies (NAM, Kavlock et al. 2018)

 HTTK methods have been used by the pharmaceutical industry to determine range of efficacious
doses and to prospectively evaluate success of planned clinical trials (Jamei, et al., 2009; Wang,
2010)

* The primary goal of HTTK is to provide a human dose context for bioactive in vitro concentrations
from HTS (that is, in vitro-in vivo extrapolation, or IVIVE) (for example, Wetmore et al., 2015)

 Asecondary goal is to provide open source data and models for evaluation and use by the broader
scientific community (Pearce et al, 2017)



High Throughput Toxicokinetics (HT TK)

In vitro toxicokinetic data + generic toxicokinetic model
= high(er) throughput toxicokinetics
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In vitro toxicokinetic data + generic toxicokinetic model
= high(er) throughput toxicokinetics
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High Throughput Toxicokinetics (HT TK)
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In vitro toxicokinetic data + generic toxicokinetic model
= high(er) throughput toxicokinetics
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In Vitro Data for HTTK

Cryo- - e e i B if:‘ i
preserved w “ e - v # 25;1_
?jfa;;);fs Cryo- Add Chemical Remove Determine

ShibF;ta ot al preserved (1 and 10 uM) Aliquots at concentration

(2002) ' Hepatocytes 15, 30, 60, (analytical

(pooled) 120 min chemistry)
|
=
| @
Rapid l l _________
Equilibrium ) 3 3 Ce oz 33 -
Dialysis - 0 # ST # - # St
RED) s e
RED .
Waters et af R'a-pufl Add Add chemical Incubate Determine
(2008) ' Equ.lllbrl.um pooled plates to concentration
Dialysis plas.ma allow in both wells
(RED) Plate protein to equilibrium (analytical
one well chemistry)
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* Most chemicals do not
have TK data — we use in
vitro HTTK methods
adapted from pharma to
fill gaps

* In drug development,
HTTK methods allow
IVIVE to estimate
therapeutic doses for
clinical studies —
predicted
concentrations are
typically on the order of
values measured in
clinical trials
(Wang, 2010)



Generic Models for HTTK

Venous Blood

Inhaled Gas

Lung Tissue Qeardiac
> Lung Blood >
Qe Kidney Tissue
Qkidney
< 4 KidneyBlood ——
Gut Lumen
qut
I— Gut Blood <
Liver Tissue
0~metab qut
L 4 Liver Blood f
h - QIiver
Rest of Body
Qrest

Body Blood

A

poojg [euaiy

wEPA
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* Tissues are modeled by compartments:

* Clearance from the body depends on two processes:
* Metabolism in the liver (estimated from in vitro clearance and
binding)
* Excretion by glomerular filtration in the kidney (estimated from in
vitro binding)

* Model parameters are either:

* Physiological: determined by species and potentially varied via
Monte Carlo (including HTTK-pop, Ring et al. 2017)

* Chemical-specific: physico-chemical properties (Mansouri et al.,
2018) and equilibrium partition coefficients plus plasma binding and
metabolism rates that are determined from in vitro measurements or
potentially predicted from structure



Open Source Tools and Data for HTTK
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https://CRAN.R-project.org/package=httk

R CRAN - Package hitk X +
&« C & cranr-project.org/web/packages/httk/index.html
5 Apps (&) Confluence (2 CompTox Dashboard @ Article Request @ Absence Request & Travel Forms W Bitbucket -4 EHP \"-;-

httk: High-Throughput Toxicokinetics

Q@ * Oo»@

Change Password

= O

@ Famas »

Generic models and chemical-specific data for simulation and statistical analysis of chemical toxicokinetics
Pearce et al. (2017) <doi:10.18637/js5.v079.i04>, Chemical-specific in vitro data have been obtained from r
experiments. Both physiologically-based ("PBTK") and empirical (for example, one compartment) "TK" mi
parameterized with the data provided for thousands of chemicals, multiple exposure routes, and various speg
of systems of ordinary differential equations which are solved using compiled (C-based) code for speed. AN
included, which allows for simulating human biological variability (Ring et al., 2017 <doi:10.1016/j.envint.
propagating parameter uncertainty. Calibrated methods are included for predicting tissue:plasma partition cg
distribution (Pearce et al., 2017 <doi:10.1007/s10928-017-9548-7=). These functions and data provide a set

vivo extrapolation ("IVIVE") of
downloads 1071/month

dosimetry (also known as "RTK"

R package “httk”

Open source, transparent, and peer-
reviewed tools and data for high
throughput toxicokinetics (httk)

* Available publicly for free statistical
software R

*  Allows in vitro-in vivo extrapolation
(IVIVE) and physiologically-based
toxicokinetics (PBTK)

*  Human-specific data for 987 chemicals

 Described in Pearce et al. (2017a)

Version: 2.03

Depends: R(=2.10)

Imports: deSolve. msm. data.table. survey. mvtnorm, fruncnorm, stats, graphics. utils, magrittr. p

Suggests: ggplot?, knitr, rmarkdown. R.rsp, GGally. gplots. scales, EnvStats, MASS, RColorBrey
classInt, ks, stringr, reshape, reshape?2, gdata, viridis, CensRegMod, gmodels, colorspag
dplvr, foreats, smatr, gtools, gridExtra

Published: 2020-09-25

Author: John Wambaugh [aut, cre], Robert Pearce [aut], Caroline Ring [aut], Greg
Sfeir [aut], Matt Linakis [aut], Jimena Davis [ctb]. James Sluka [cth], Nisha Sj
Wetmore [ctb], Woodrow Setzer [ctb]

Maintainer: John Wambaugh <wambaugh.john at epa.gov=

BugReports: hrtps /github.com/USEPA/CompTox-ExpoCast-httk



https://cran.r-project.org/package=httk

Modules within R Package “httk”

Feature

Chemical Specific In Vitro
Measurements

Chemical-Specific In Silico
Predictions

Generic toxicokinetic models

Tissue partition coefficient
predictors

Variability Simulator

In Vitro Disposition

Uncertainty Propagation

Description

Metabolism and protein binding for ~1000
chemicals in human and ~200 in rat

Metabolism and protein binding for ~8000
Tox21 chemicals

One compartment, three compartment,
physiologically-based oral, intravenous, and
inhalation (PBTK)

Modified Schmitt (2008) method

Based on NHANES biometrics
Armitage et al. (2014) model

Model parameters can be described by
distributions reflecting uncertainty

EPA
Urilled Stxes
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Reference

Wetmore et al. (2012,
2013, 2015), plus
others

Sipes et al. (2017)

Pearce et al. (2017a),
Linakis et al. (2020)

Pearce et al. (2017b)

Ring et al. (2017)
Honda et al. (2019)

Wambaugh et al.
(2019)




Population simulator for HTTK
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LY

Correlated Monte Carlo (W\
sampling of physiological - l! o aEneS

model parameters built into
R “httk” package:

Sample NHANES biometrics
for actual individuals:

Sex
Race/ethnicity
Age

Height

Weight

Serum creatinine

NHANES: US CDC National Health and Nutrition Examination Survey Ring et al. (2017)



Population simulator for HTTK

Correlated Monte Carlo

sampling of physiological Wit iteh e B
model parameters built into e ——
R “httk” package:

Sample NHANES biometrics

for actual individuals:
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Sex

Race/ethnicity Regression equations from

Age literature (McNally et al., 2014)

Height (+ residual marginal variability)

Weight (Similar approach used in SImCYP [Jamei et al. 2009], GastroPlus,
Serum creatinine PopGen [McNally et al. 2014], P3M [Price et al. 2003], physB

[Bosgra et al. 2012], etc.)

NHANES: US CDC National Health and Nutrition Examination Survey Ring et al. (2017)



Population simulator for HTTK
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Correlated Monte Carlo
sampling of physiological .
model parameters built into

R “httk” package:

Predict physiological
guantities for generic

Sample NHANES biometrics Models:

for actual individuals: .
Tissue masses

Sex Tissue blood flows
Race/ethnicity Regression equations from GFR (kidney function)
Age literature (McNally et al., 2014) Hepatocellularity
Height (+ residual marginal variability)

Weight (Similar approach used in SImCYP [Jamei et al. 2009], GastroPlus,

Serum creatinine PopGen [McNally et al. 2014], P3M [Price et al. 2003], physB

[Bosgra et al. 2012], etc.)

NHANES: US CDC National Health and Nutrition Examination Survey Ring et al. (2017)



Calculating Dashboard Values in R
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= Ris freely available from the Comprehensive R Archive Network (CRAN):

https://cloud.r-project.org/

= |tis often helpful to set an

environmental variable that
points to a personal library of R
packages, for me, on Windows, |
have the “user variable”
R_LIBS USER set to
“c:/users/jwambaug/Rpackages”
Many people like to use a
graphical user interface (GUI)
such as RStudio, which also may
be freely available to you:
https://rstudio.com/

The Comprehensive R Archive Network

Downleoad and Install R

Precompiled binary distributions of the base svstem and contributed packages, Windows and Mac users most likely want one of
these versions of R:

¢ Download R for Linux
» Download R for (Mac) OS X
¢ Download B for Windows

R 1s part of many Linux distributions, vou should check with vour Linux package management system in addition to the link
above.

Source Code for all Platforms

Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source code. The
sources have to be compiled before vou can use them. If you do not know what this means, vou probably do not want to do 1t!

s The latest release (2020-02-29_ Holding the Windsock) B-3.6.3 tar gz, read what's new in the latest version.

Sources of B alpha and beta releazes (datly snapshots, created only in time periods before a planned release).

Daily snapshots of current patched and development versions are available here. Please read about new features and bug
fixes before filing corresponding feature requests or bug reports.

s Source code of older versions of B 15 available here.

Contributed extension packages



https://rstudio.com/
https://cloud.r-project.org/

Calculating Dashboard Values in R
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> install.packages ("httk") ¢« . Install HTTK from the
Installing package into ‘c:/Users/jwambaug/Rpackages’ Command Ilne

(as ‘lib’ is unspecified) T . .
-—-— Please select a CRAN mirror for use in this session --- (GUI s like RStudio also prOVIde

trying URL 'https://cloud.r- menus for thiS)
project.org/bin/windows/contrib/3.6/httk 2.0.1.zip"

Content type 'application/zip' length 10127063 bytes (9.7 MB)

downloaded 9.7 MB

package ‘httk’ successfully unpacked and MD5 sums checked

The downloaded binary packages are in

C:\Users\jwambaug\AppData\Local\Temp\Rtmp4STebz\downloaded packages

> library (httk) < |
> packageVersion("httk")

[1] ‘2.0.17

Check what version you are using

Load the HTTK data,
models, and functions




Calculating Dashboard Values in R
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> set.seed(12345)
> calc mc css(dtxsid="DTXSID1020221",
which.quantile=0.95,

output.units="mg/L")
Human plasma concentration returned in mg/L units for 0.95 quantile.
95%
2.931
Warning messages:
l1: In (function (chem.cas = NULL, chem.name = NULL, dtxsid = NULL,
Funbound.plasma adjusted for in vitro partitioning (Pearce, 2017).

2: In calc rbloodZ2plasma (chem.cas = chem.cas, species = species,
adjusted.Funbound.plasma = adjusted.Funbound.plasma,

Rblood2plasma has been recalculated.

3: In calc rblood2plasma (hematocrit = parameters.dtShematocrit, Krbc2pu =
parameters.dt$SKrbc2pu,

Rblood2plasma has been recalculated.



Calculating Dashboard Values in R

Urilled Stxes
Errsimonmental Protection
AfQeEnsy

This step sets the
> set.seed(12345) < ndom number
> calc mc css(dtxsid="DTXSID1020221", generator to a
which.quantile=0.95, specific state,
output.units="mg/L") otherwise Monte
Human plasma concentration returned in mg/L units for 0.95 gquantile. Carlo (MC) will give

95%

2.931 you slightly
Marning messages: different answers

1: In (function (chem.cas = NULL, chem.name = NULL, dtxsid = NULL,
Funbound.plasma adjusted for in vitro partitioning (Pearce, 2017).

2: In calc rbloodZ2plasma (chem.cas = chem.cas, species = species,
adjusted.Funbound.plasma = adjusted.Funbound.plasma,

Rblood2plasma has been recalculated.

3: In calc rblood2plasma (hematocrit = parameters.dtShematocrit, Krbc2pu =
parameters.dt$SKrbc2pu,

Rblood2plasma has been recalculated.
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For >1000 chemicals, the CompTox
Chemicals Dashboard provides in vitro-in vivo extrapolation, IVIVE

information on absorption, distribution,

metabolism, and excretion (ADME) =
ADME information allows calculation of Rodents: in vivo > (Humans: in vivo
administered equivalent doses (AEDs)
for in vitro bioactivity data Testing IVIVE for
This information is based upon HTTK, Predictions Risk
comprising in vitro measured chemical- Prioritization
specific data and generic models that
can use those data

o Rodents: in vilro = | Humans: in vitro
These predictions, and much more, can -

also be accessed via open source, free,
and evaluated “httk” software for R
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