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- Because of time restrictions, it's not possible to
discuss all aspects of using computational models for
toxicity assessment of medical devices.

- Goals of this presentation are:

- mention some new and potentially useful
programs that you may not be aware of

- provide pointers to online resources to allow you
to investigate these online tools in more detail at
your convenience.

- Apologiesto our friends from the CTSS, but the
webinar will primarily focus on tools for the safety
assessment of medical devices.



‘Explore updates to open source
comptox models

‘Review the need for expert review
of model-derived predictions

Overview -Provide recommendations for
additional training in the field

‘Provide update on new sources of
toxicity information
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Why do we
need to use

computational
models?

Have data

- ldeally have data to

estimate exposure and
derive Tolerable Intake
(TI) values for
compounds released
from device materials.

* In reality, exposure and

toxicity data are not
available for many
compounds released
from device materials.

Don’t have data

- Use conservative

default assumptions
(e.g., worst case
exposure estimate, TTC
as a default TI)

- Use computational

models to estimate
exposure and toxicity.



What does the CDRH Biocompatibility
Guidance document say about the use of
computational models?

Contains Monbinding Recommendations
Use of International Standard ISO
10993-1. "Biological evaluation of G ] Carcinog eniCity
medical devices - Part 1: Evaluation
and testing within a risk management
process"

In the absence of experimentally derived

carcinogenicity information, structure

Guidance for Industry and Food and

Drug Administration Staff activity relationship (SAR) modeling for
Documentsued o Sepember 4,201 these materials may be needed regardless
. of the duration of contact, to better
e e e T understand the carcinogenicity potential

For questions abont this document, contact the Ofice of Product Evaluation and Chaality
(OPEQ) Climical and Scientific Policy Seaff

| |
CBER s Office of Commmumication, Qumzimﬂiz:"mtiﬁmgj 5 ;ﬂl-:lé_;' ;49395 Tﬂm for th ese materlals u

402-8010 or pcodiidda bhhs zov.

Food and Direg Administration
“““““““““““““ Center for Devices and Radiclogical Health
Center for Biologics Evaluation and Fesearch

U.5. FOOD & DRUG U5, Department of Health and Hnma:n_Serri_c-E



Determine whether it is necessary to use a TTC value
intended to be protective for carcinogenic effects or if it's
possible to use a Cramer Class value as a default TI.

How do we
typically use From ISO 21726:2019

mOd_EI'denVEd - When experimental data or model-derived predictions
estimates of suggest that an identified constituent is not likely to have
genotoxicity/ carcinogenic effects (e.g. negative mutagenicity data or
: . oo negative results in at least two computational models that
carcinogenicity: operate using different approaches; system-based and
statistically based), then categorizing the constituent into
its appropriate Cramer Class and use of the corresponding
TTC value is recommended




Very little guidance offered in the CDRH
Biocompatibility Guidance document on
which SAR models to use

How do we use
model-derived

Refer to ICH My “Assessment and Control of DNA

: Reactive (Mutagenic) Impurities in Pharmaceuticals to
estimates of Limit Potential Carcinogenic Risk” available at

genotoxicity/car https://www.fda.gov/requlatory-information/search-

: i city? fda-guidance-documents/myri-assessment-and-control-
cihogenicity: dna-reactive-mutagenic-impurities-pharmaceuticals-
limit-potential for information on use of the TTC and
structure activity relationship (SAR) modeling to address
genotoxicity and carcinogenicity issues within a risk

management process.




M7(R1) Assessment and
Control of DNA Reactive
(Mutagenic) Impurities in
Pharmaceuticals To Limit

Potential Carcinogenic Risk

Guidance for Industry

US. Department of Health and Human Services
Food and Dreg Administration
Center for Drag Evaluation and Research (CDER)
Ceater for Blologics Evaluation and Research (CBER)

March 2018
ICH

Guidance in ICH M7 on which models to use

A computational toxicology assessment should
be performed using Quantitative Structure
Activity Relationship ((Q)SAR) methodologies
that predict the outcome of a bacterial
mutagenicity assay (Ref. 6). Two (Q)SAR
prediction methodologies that complement each
other should be applied. One methodology
should be expert rule-based, and the second
methodology should be statistical-based.



Expert systems Statistically based

models
Examples of
expert * Toxtree - Lazar
systems and - OECD Toolbox - TOPKAT
statistically * Oncologic : 3222 Nexus
- DEREK Nexus ’
baSEd - EPAT.E.S.T

models

Expert system and statistical modules
* CASE Ultra (available through Danish QSAR database)
* Leadscope (available through Danish QSAR database)

10



Toxtree

Version 3.1.0 Includes
Revised Cramer Decision
Tree module

Example of Cramer Class
designations for
formaldehyde.

Inconsistent results are
possible. Not clear that
one approach is preferred
by regulatory agencies
over another.

Toxtree modules (015) select expand un

# Cramer rules u Nk

Intermediate (Class )

‘ 1 Normal consfituent of the body Yes Class Low (Class ) ‘

# Extended Cramer rules u Nk

Intzrmediate (Class ) l

! ‘ 1.Normal constituent of the body Yes Class Low (Class ) ‘

¢ Revised Cramer Decision Tree a Nk

Intermediate (Class ) l

.-

ow [Clazs ) |

11



Using Toxtree
to assess
carcinogenic
potential of

nongenotoxic
carcinogens

CDRH Biocompatibility Guidance

Because there are carcinogens that are not genotoxins and
carcinogenesis is mul Zfactorial, the assessment of
carcinogenicity should not rely solely on genotoxicity
information.

How should we assess the potential for carcinogenicity to
occur by nongenotoxic mechanisms?

- Conduct a search of the literature to determine potential for the
compound to exert a carcinogenic effect via a nongenotoxic mechanism

* Toxtree can be used as a tool to help determine nongenotoxic carcinogens

Example: carbon tetrachloride
¢ Benigni/Bossa rules for carcinogenicity and mutagenicity aa A 4

s

Structural Alert for genotoxic carcinogenicity: NO e}

12



&) OECD | §C)

BETTER POLICIES FOR BETTER LIVES

OECD Home Countries - Topics

QECD Home Chemical safety and biosafety - Assessment of chemicals - The OECD QSAR Toolbox

The OECD QSAR Toolbox

Version 4.4 released in February, 2020; update 4.4.12in April

New features

* New Simplified Toolbox interface

* Development of a Toolbox web repository where different modules which could be docked to
Toolbox are stored

* Development of Toolbox repository client within the QSAR Toolbox which manages the docking of
external modules via direct connection to web repository or uploading from the local computer

* Possibility to “unlock” the ECHA REACH database export in Toolbox which allows exporting of data
after accepting the terms and condition for usage.



About Features Resources Support Developers Repository "Downioad  +

Tutorials  Ontologies = Need More Help

TUTORIALS

Webinar by OECD & ECHA: QSAR Toolbox Version 4.0 Features

WATCH VIDEO

TS

it

OECD QSAR Toolbox training

WATCH VIDEO

Predicting SS by making use of read-across

[\ IL'_) ‘A/AU" ‘J -(.-_) i“~ [»l ': [-'—

14‘



F g United States
W, Em Environmental Protection
\’ Agency

Environmental Topics ~ Laws & Regulations ~ About EPA q

Related Topics: Predictive Models and Tools for Assessing Chemicals under the Toxic Substances Control Act (TSCA)  CONTACTUS

New version
of OncolLogic s (1) (1)

Is available ,
January, 2020 OncoLogic™ - An Expert System to Evaluate

the Carcinogenic Potential of Chemicals

The OncoLogic™ modelis an expert system that mimics the judgment of human experts by following sets of knowledge rules based on

studies of how chemicals cause cancer in animals and humans. Oncologic™ asks for chemical and use information from the user, and

following the knowledge rules incorporated into the system, uses the responses to construct an estimation of the carcinogenicity potential

of the chemical.

15



Expert systems Statistically based

models
Examples of
expert * Toxtree - Lazar
systems and - OECD Toolbox - TOPKAT
statistically * Oncologic : 3222 Nexus
- DEREK Nexus ’
baSEd - EPAT.E.S.T

models

Expert system and statistical modules
* CASE Ultra (available through Danish QSAR database)
* Leadscope (available through Danish QSAR database)
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LAZAR (Lazy Structure- Activity
Relationships) makes toxicity predictions for
chemical structures. It uses an automated and
reproducible read across algorithm and shows
rationales for predictions, applicability domain
estimations and validation results in a clear
graphical interface

“— & @ lazar.in-silico.ch/predict

sk coogy lazar toxicity predictions

Prablems, bugs or ideas for improvements # Please check the PO page or send us an email. & fversion: 1.4.2
Please cite if you use this serdce for scentific purposes. B @R
1. Draw a chemical structure

@0ed= [ %] D0 I
~Hl==~A008000m%
[

2. Select one or more endpoints

Acute toxicity

O Daphnia magna

O Fathead mirnow

Blocd Brain Barrier Pensetration

O Huma

Carcinogenicity

Lowest observed adverse effect level

ORat

Maximum Recommended Daily Dose

O Hwma

Mutagenicity



¢ 3 C A Notseae | qrfooddtuck “ @ 9 PDanish (Q)SAR Database

VIV r00d
H Clear Information Contact
U nordcen l E c H A Ministry of Environment and Food of Denmark § [\ ati0nal Food o e T ol
EUROPEAN CHEMICALS AGENCY — Environmental Protection Agency : New search Searches
Nordic Council of Ministers Institute

ID

Structure and namz

PhysChem

Danish (Q)SAR Database

ADME

Environment

o) (i)  (mee) ()

Human health

AND

Intersact results
® Registry Number ERE -

i | resu

) EC Mumber

NOT
i) PubChem CID Complement results

= Search & Cancel

gsar.food.dtu.dk/




EPAT.E.S.T. Is
available
through

CompTox
Chemicals
Dashboard

¢ C

# comptox.epa.gov/dashboard/predictions/index

EPA

ittpsif/epa.gov

United States
Environmental Protection

Agency

Home

E Q0w (A4

Advanced Search  Batch Search  Lists

Predictions | ownloads

Predictions

VoL 3060

* Qox(

Select properties to predict

H

C

Towicelogical properties

N 0 96 hour fathed minnow LC30

48 hour D. magna LC0
0 B 48 hour T. pyriformis IGC50
By

S 8 0ral r2t D3O
Bioconcentration factar

P

F

| Ames mutagenicig |

Estrogen Receptor REA
Estrogen Receptor Binding

Cl
Physical properties
Br Maormal boiling point
Melting point
| Flash paint
H_H Vapor pressure
P Density
Surface tension
Thermal canductivity
Viscosity 19




CDRH Biocompatibility Guidance (2020)

Evaluate the genotoxicity and carcinogenicity potential

The use of of the chemicals, including:
computational - a thorough literature review with identified search
models alone terms,
for the - assessment of any evidence of carcinogenicity from
long-term in vivo animal studies (e.g. inflammation,
assessment of pre-neoplastic lesions, or tumor findings in animal
potential studies),
ca rcinogenicity - the relevance of animal data to assess risks in humans,
and
may not be
Y : - assessment of human data [from epidemiological studies
sufficient if available or any other relevant long-term clinical

study findings, including susceptible population and life
stages, and device implant site and propensity of the
site to develop local tumors.57,58

20



Use of QSAR
models to
predict the

genotoxicity/

carcinogenicity
of tentatively
or partially
Identified
compounds

Nontargeted analysis of extracts of medical
devices often results in tentatively or partially
identified compounds.

Can we use QSAR models to predict the
genotoxicity/carcinogenicity/toxicity of these
compounds?

Topic of debate and discussion. This approach
may not be accepted by CDRH in a regulatory
submission.



Explore some new and existing open
source comptox models

‘Review the need for expert review of
model-derived predictions

Overview *Provide recommendations for
additional training in the field

Provide update on new toxicity
information sources




Example of
Need for
Expert Review

Don’t rely
solely on the
output of
QSAR models

Regulatory Toxioology and Phamacokegy 77 (2006 1—12

Contents lists available at Sciencelirect

Regulatory Toxicology and Pharmacology

journmal homepage: www.elsevier.com/locate/yritph

Extending (Q)SARs to incorporate proprietary knowledge for
regulatory purposes: A case study using aromatic amine
mutagenicity™

Ernst Ahlberg °, Alexander Amberg "': Lisa D. Beilke °, David Bumrl_d. Kevin P. Cross a

s
Dose it contain another unrelated structural alert? L} Positive
no
L 4
Does it contain any evidence of activation s > Negative
(i.e. strong or weak activation)?
l yes
yes
Does it containa strong deactivating fragment? —2>  Negative
l no
Does it contain a strong activating fragment? L Positive (high confidence)

[

Positive (lower confidence)

23



Need for
expert review

of model-
derived
predictions

Foster et al. Genes and Environment (2020)42:27

https://doi.org/10.1186/s4 1021-020-00166-y Genes and Environment

SHORT REPORT Open Access

The importance of expert review to clarify m@w
ambiguous situations for (Q)SAR
predictions under ICH M7

Robert S. Foster, Adrian Fowkes, Alex Cayley, Andrew Thresher, Anne-Laure D. Werner, Chris G. Barber,
Grace Kocks, Rachael E. Tennant, Richard V. Williams, Steven Kane and Susanne A. Stalford

Regulatory Toxicology and Pharmacology 102 (2019) 5364

Contents lists available at ScienceDirect

Regulatory Toxicology and Pharmacology

journal homepage: www.elsevier.com/locate/yrtph

Principles and procedures for handling out-of-domain and indeterminate ) |
results as part of ICH M7 recommended (Q)SAR analyses™ ’

Ale:_mnder f-lf'!u]'lb-erg"", Rmr..:ﬂm_e V. Ar_ldajrah, LE.l'I.l'Iﬂ.l't T. Anger”, {]11ri§ Barber", Lisa B‘-?i]]{e‘i,
24



Take home
messages on
the use of
QSAR models

for the safety
assessment of
E&L

compounds

- Updates are available for Toxtree, OECD Toolbox, Oncologic.

- Cramer Class modules in Toxtree can return differing results.

Toxtree can be useful for the assessment of carcinogenicity by
nongenotoxic effects.

- EPATEST is available through the EPACompTox Chemicals

Dashboard.

- Don't acceRt the model-derived predictions without an expert

review of the results; often needed when the resulting MoSiis
<1 or when model-derived predictions of carcinogenicity are
not convergent.

- Model-derived predictions of carcinogenicity alone are often

not sufficient for the safety evaluation. Ideally, use
experimentally derived data on genotoxicityalongwith
model-derived predictionsto inform decisions about potential
carcinogenicity.

25



Advice on the
Use of Read

Across
Approaches

There is no consensus approach for Read Across that has been
recognized by CDRH in a standard or guidance document;
however, CDRH may consider/accept this approach as a means to
derive a PoD if it is supported with an adequate justification.

Recommendations

- Use well established approaches; don’t arbitrarily select a
structural analog

* It's best to use multiple approaches to make your case

- Show your work, side-by-side comparison tables are useful.

- Establish toxicological equivalency between the data poor

compound of interest and data rich structural analogs using
both chemical and biological similarity

26



Open source
programs for

Read Across
and Chemical
Grouping

Establish Chemical
Similarity

* GenRA

- NTP ICE

* ToxPrint Chemotyper
- ChemACE

- AIM

* PubChem

- ChemMine

Establishing
Biological
Similarity

- GenRA
* PubChem
- EPA CompTox

Chemicals Dashboard -
TOXCAST/Tox21

- OECD Toolbox
* QSAR models/expert

systems

27



(2]
\7

GenRA Tool in EPA CompTox Chemicals Dashboard

DETAILS

k

k

k

EXECUTIVE SUMMARY

PROPERTIES

EMV, FATE/TRANSPORT

HAZARD

AFETY

ADME

EXPOSURE

BIOACTIVITY

SIMILAR COMPOUNDS

GEMRA [BETA) I

RELATED SUBSTAMCES

Home

Advanced Search  Batch Search  Lists Predictions

Searched by DS5Tox Substance Id.

Downloads Submit Comment

Di(2-ethylhexyl) phthalate
117-81-7 | DTXSID5020607

HC

HC

CH;

Wikipedia
Bis{2-ethylhexyl) phthalate [di-2-ethylhexyl phthalate diethylhexyl phthalate, DEHP: dioctyl phthalate, DOP) iz an organic
compound with the formula CgH{CO2CgH 7). DEHP is the most common member of the class of phthalates, which are used as

plasticizers. It is the diester of phthalic acid and the branched-chain 2-ethylhexanol. This colorless viscous liguid is soluble in oil, but
not

Read more

Quality Control Notes

Intrinsic Properties

Iy Molecular Formula: CogHzp 0y & Mol File | Q@ Find All Chemicals
I Average Mass: 390,564 g/mol | il |sotope Mass Distribution

Monecisotopic Mass: 390.27701 g/mo
I p g

Structural ldentifiers

28



GenRA will
iIdentify closest
analogs based on
structure or
biological activity

Benzyl buby pht

# of Analogs

Meighbors by: Chem: Morgan Fgrpris v Filter by: W (1 ]



Obtaining in vitro data from TOXCAST/Tox21
using EPA CompTox Chemicals Dashboard

United States
ental Protection Home Advanced Search  BatchSearch Lliste v Predictions  Downloads -5“3"'3"||Ir -E-hhn'.ith-nment

FRELLTIE SLveay PUBCHEM > FORMALDEHYDE > BIOASSAY RESULTS
PROPERTIZS
. BioAssay Results ©)
EMV. FATE/TRAMSPORT
HATARD 466 items  View More Rows & Details E # Download
B SAFETY SORTEY “ Activity Value W
) Activity Activity Value, pM  Activity Type Target Name  BioAssay Name BioAssay AID  Substance SID
b EXPOSURE
Inconclusive | 256163 Potency gHTS assay for small molecule disruptors of the mitochondrial membrane potential Summary 720637 144212755
+ BIDACTIVITY I
Inconclusive | 256163 Potency gHTS assay for small molecule disruptors of the mitochondrial membrane potertia T20635 144212755
_____ Inconclusive | 71,5809 Fotency Human pregnane X receptor (PXR) small molecule agonists, gHTS cell viability counter screen 1346977 144212755
o Active D55Tox [CPDBAS) Carcinogenic Potency Database Salmonella Mutagenicity 1194 48413792
M| Active DSSTox (CPDBAS) Carcinogenic Potency Database Summary Rat Bioassay Results 1208 48413792
TOMCAST: MODELS 12 3.3 Nat? 30




Useful Open Source Papers on GenRA and Read Across

Short Communication

Generalized Read-Across (GenRA):
A Workflow Implemented into the EPA
CompTox Chemicals Dashboard

George Helman!.2, Imran Shah?, Antony J. Williams?, Jeff Edwards?, Jeremy Dunne? and Grace Patlewicz?

1pak Ridge Institute for Science and Education (ORISE), Oak Ridge, TN, USA: 2National Center for Computational Toxicology (NCCT), Office of
Research and Development, US Environmental Protection Agency, Research Triangle Park (RTF), NC, USA

ALTEX. 2019;36(3):462-465.

“@ >, EPAPublic Access

& S Author manuscript
e & :_-_'._:-.;-:-; Comput Toxrcol Author manuscript; available in PMC 2018 September 12.

About author manuscripts Submit a manuscript

Published in final edited form as:
Comput Toxrcol 2017 August ; 3: 1-18. doi: 10,101 6/).comtox. 201 7.05.003.

Navigating through the minefield of read-across tools: A review
of in silico tools for grouping

Patlewicz Grace? ', Helman George® ", Pradeep Prachi®?, and Shah Imran®

EMational Center for Computational Toxicology (MCCT), Office of Research and Development, US
Environmental Protection Agency, 109 TW Alexander Dr, Research Triangle Park (RTP), NC
27711, UsSA
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Open source
programs for

Read Across
and Chemical
Grouping

Establish Chemical
Similarity

* GenRA

- NTP ICE

* ToxPrint Chemotyper
- ChemACE

- AIM

* PubChem

- ChemMine

Establishing
Biological
Similarity

- GenRA
* PubChem
- EPA CompTox

Chemicals Dashboard -
TOXCAST/Tox21

- OECD Toolbox
* QSAR models/expert

systems

32



National Toxicology Program

U.S. Department of Health and Human Services

Integrated
0 Chemical HOME SEARCH TOOLS DATA - ABOUT = HELF =
]

Environment
‘ Curve Surfer PEFPK VIVE Chemical Characterization

The Chemical Characterization tool allows you to view and compare one or two chemical lists based on their
physicochemical properties. Comparisons are available in tabular format along with principal component
analysis plots of list against subsets of the ICE chemical inventory.

Results r |_

0

I Report an lssue

P ¥ Toxicology in Vitro
e ,. tL. Volume 67, September 2020, 104914

Use to establish similarity of

compounds on the basis of An integrated chemical environment with
molecular deSCFIPtOFS or th5|Ca|' tools for chemical safety testing
chemical properties

Shannon Bell ?E, |aleh Abedini * B, Patricia Ceger * &, Xiaoging Chang *E, Bethany Cook * &,
Agnes L. Karmaus * B, Isabel Lea * *BE Kamel Mansouri 3, Jason Phillips ® B, Eric McAfee ° B, Ruhi
Rai * 2E, |ohn Rooney *E_ Catherine Sprankle 2B, Arpit Tandon P8, David Allen * B, Warren Casey

C - ol ]
B, Micole Kleinstreusr = A E
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Example of using NTP ICE to identify structural analogs

Test chemical — Buty|-2- Static PCA CASRN Data (Molecular Descriptors), Background: Tox21
ethylhexyl phthalate
15- ke
Background

. @® Test chemical
Structural analogs —series o ® Structural analogs...
of phthalate esters £ 35 |

> R

Use PCA feature in S s Sare

PC

Chemical Characterization
module to identify closest
analogs on the basis of
structure or physical-
chemical properties

_10_

—3154

I |
~40 -20 0

PC1, 67% variance



Use of NTP ICE to visually define chemical space

Returned CASRN PCA Data (Chemical Properties), Background: Tox21 Returned CASRN PCA Data (Molecular Descrptors), Background: Tox21

Example of using NTP
ICE to compare

" Background Background
chemical space of R b ¢ s
VOCs released from ¢ et | P o i

oth Lists c AL
device materials and B e
. £ R ".,'T'-' |
VOCs used to derive ] IR
inhalation TTC value. & s LR
n . ) o
nllﬂ uIS 0 _;, 1||J
P'{, 67% variance
CTSS Webinar PC1, 66% variance Linear alkane hydrocarbons identified as outliers

Moving from One-Size-Fits-All to Fit-for Purpose TTC Values

Speaker(s):
Ron Brown, PhD, Risk Sciences Consortium

Thursday, Augusts, 11 AMEDT

https://www.toxicology.org/groups/ss/ctss/events.asp
Grace Patlewicz, PhD, US EPA
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Additional source of information about NTP ICE

U.S. Department of Health and Human Services

: Calendar & Events = News&Media @ Getinvolved = Support
_{, L National Toxicology Program

o@Mee Integrated

Chemical HOME SEARCH TOOLS DATA v ABOUT = HELP
b > * Environment _
News & Events W gty ey : ICE provides data to support
e, oWy LN - development of new approaches
ICE v3.3 Release e o e NP P : P.P
% : for chemical safety testing.

ICE updates include:

Click here to learn more about ICE!

New tools and expanded capabilities:

Curve Surfer
PBPK Modeling
Consumer Use Explorer

Graphical visualizations of substance
bioactivity in Search query results
User in vivo data upload in IVIVE tool

Learn about ICE updates

UPDATES



Backlogs

Bug Backiog

Feature Requests

Wik

Welcome to the ChemoTyper

The ChemoTyper application

Wikl Homepage

The ChemoTyper application is a tool that allows for searching and highlighting chemical chemotypes (chemical substructures ar

subgraphs) in datasets of molecules. Typical applications are as following:

« searching for structural alerts for toxicity in chemical structure files
=« filtering of chemical structures according to chemotypes

« Visualization and inspection of chemotypes

« qgrouping of chemicals according to chemotypes, and

= fingerprinting of chemical structure sets against chemotypes

52.89% N
0. o0 I
42.15% I

36.36% I

2851% I

26.86% I

25.62% I

23.97% I

20.66% I

19.42% I

17.36% I

16.53% I

15.70% I

chaincalianelinear_ethyl (1 _[connect_nol_CNed)
chain:alkanelinear_ethyl_C2{H_gt_1)
chain:akanelnear_progyl 3
chain:alanelnear_butyl (4
ring:aromatic_benrene
chain:alanelinear_butyl 4
bond:COH_alcohol_generic
bond:C=0_carbomnyd_gemeric
chain:aleanelinear_butyl_C4
chain:aromaticAlane_Ph-C1_acyche_pemeric
bond:COH_alcohol_aliphatic_generic
chainaromaticAliane_Ph-C1_aoyclic_connect_noDblgd
chain:akanelines_decyl_C10

e T P oo ol R

I 18.75%
I, 73.13%
I 15.00%
I 11.25%
I 15.13%

W 1.88%

I 14 38%
(. 2 7.50%
0.00%

I 5.75%

I 14.38%

. .05%

0.00%
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™ EPA 'E-'it_a: S1.atet=-;l = :
e rmuironmental Prosechon
" Apgenoy
Environmental Topics Laws & Regulations About EPA Search EPA.gov =

Related Topics: Predictive Models and Tools for Assessing Chemicals under the Toxic Substances Control Act (TSCA)  CONTACT US

SHARE @ @
Analog Identification Methodology (AIM) Tool

The Analog Identification Methodology (AIM) is 3 downloadable software program that facilitates analog analysis and data identification in
support of chemical assessment or read-across approaches to help scientists and chemical managers predict potential hazards of untested
chemicals.

Key characteristics of the program include:

« Ability to conduct comprehensive structural analysis of chemicals using over 700 individual atoms, groups and super fragments indexed
in a predefined database

» Uses structural analysis to match potential analogs from an inventory of over 86,000 chemicals with publicly available measured data
and links to the data sources

« Ability to recode defined substitutions or exclusion rules for the refinement of analog search strategies

AlM software is available for free and is posted below as a downloadable software program without licensing requirements. Information on
use and set-up is provided in the AIM User's Manual.

Analog |dentification Methodology (AIM) Download (1 pg, 104 ME) 38




Pl.lb© hem Butyl 2-ethylhexyl phthalate (Compound)
1 Structures @ 4

1.1 2D Structure @ 4

I O\ Find Similar Structures IE Get Image i Download

>

ra
La

| CID6818 structure

Chemical Structure

Depiction o 0 0 Treating this as a structure search for CID 6818.  #* Edit Structure ~ Search for CID6818 structure as text instead.
NS 8] Identity Similarity Substructure Superstructure 3D Similarity
()] (=1,000) (=1,000) (=1,000) (18)

Fingerprint Tanimoto-based 2-dimensional similarity search.

Percentage of the database searched: 9%.

[] search All
1,000 results (incomplete) = Filters SORTBY _ Relevance v ¥
Dibutyl Phthalate; 84-74-2; Di-N-Butyl Phthalate; N-Butyl Phthalate; ACTIONS ONF
,_.J,gj Butyl Phthalate; ... Compounds

Compound CID: 3026 » n.
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Use ChemMine Tools to establish chemical
similarity between compounds

Compound Similarity

WORKBENCH
Select two compounds to compare from the grid below.

My Compounds

Selected Cnmpnunds AP Tanimoto: 0.230315
Add Compounds 21680720 13942129 MCS Tanimoto: 0.2439

MCS Size: 10
TooLs MCS Min: 0.4000
Pact Jobs MCS Max: 0.3846
: SMILES: C(Cclcoc(ccT)O)N

Upload NMumeric Data 21680720

Cluster

Physicochemical Properties

Similarity Workbench femove [remove
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Take home
messages on
the Use of

Read Across
Approaches

There is no consensus approach for Read Across that has been
recognized by CDRH in a standard or guidance document;
however, CDRH may considered this approach if it is supported
based by scientific evidence.

Recommendations

- Use well established approaches; don’t arbitrarily select a
structural analog

* It's best to use multiple approaches to make your case
- Show your work, side-by-side comparison tables are useful.

- Establish toxicological equivalency between the data poor
compound of interest and data rich structural analogs using
both chemical and biological similarity
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Update to

BMD models

o 1 United States
\_~ EPA Environmental Protection
\’ Agency

Environmental Topics Laws & Regulations About EPA S

CONTA(

Benchmark Dose Tools

BMDS 3.2 Released

Preview versions of the Bayesian continuous models -- plus user

interface enhancements - highlight this release. and

about this update.

BB/X\D Bayesian BMD Dashboard  Help  About  Logln

™

BAYESIAN BENCHMARK DOSE MODELING SYSTEM
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Exposure

models

Leveraging Extraction Testing to Predict
Patient Exposure to Polymeric Medical Device
Leachables Using Physics-based Models

Paul Turner, Robert M Elder, Keaton Nahan, Anne Talley, Saloni Shah,

Timothy V Duncan, Eric M Sussman, David M Saylor &

Toxicological Sciences, Volume 178, Issue 1, November 2020, Pages 201-211,

SA?TO?IL,S White Paper

April 27, 2021

Keywords or phrases:
Extractable and Leachable Testin
Prediction, Ex

Walidation, Pr

Sartorius Extractables Simulator:
Simplifying E&L Through in-Silicio Modeling

Sartorius Stadim Biotech Gmb#, August-Spindler-Strasse 11, 32079 Goottingan
'GWDG | Max-Planck-Gescelischaft, Am Fallberg 11, 37077 Gattingan
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Training Opportunities

Physicians For Clinicians ~ For Medical Students or Scientis Abou

" | An agency of the European Union Committee

for Responsible Medicine

600D NUTRITION HEALTH TOPICS ETHICAL SCIENCE OUR RESEARCH NEWS WAYS TO GIVE

HMECHA

EUROCPEAN CHEMICALS AGENCY

LEGISLATION CONSULTATIONS DA cHis)
ECHA > Support > Webinars > All Webinars App“cat]ons of “
NAMS in |
QSARs and their assessment under dossier evaluation Chemical Safety K\ .
Webinar date Assessment 2N

3 June 2021 11:00 - 12:20

IVAMSS and CTSS Webinar: State of the Science:
QSAR Modeling of Skin Sensitization

Slides and recorded presentations can be found at:
https:/[app.oxfordabstracts.com/events/1566/progra
m-app/session/14962

https://aim-hg.webex.com/recordingservice/sites/aim-
hg/recording/agdbaoaogae11039bff8oo505681a6ea/playbac
k



About Features Resources Support Developers Repository "Downioad  +

Tutorials  Ontologies = Need More Help

TUTORIALS

Webinar by OECD & ECHA: QSAR Toolbox Version 4.0 Features

WATCH VIDEO

TS

it

OECD QSAR Toolbox training

WATCH VIDEO

Predicting SS by making use of read-across

[\ IL'_) ‘A/AU" ‘J -(.-_) i“~ [»l ': [-'—




Questions

Send questions or
comments to:

Ron Brown

Risk Science
Consortium
riskscienceconsortium
@gmail.com

46



Information

resources

Explore some new and existing open
source comptox models

‘Review the need for expert review of

mode

*Provic

-derived predictions
e recommendations for

additional training in the field

*Provide update on new toxicity
information sources
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Where do |

find...?

*SMILES codes — PubChem
*Dose-Response data and existing HBEL

values — EPA CompTox Chemicals
Dashboard, EFSA OpenFoodTox,
COSMOS NG

*TDgo values — Lhasa Carcinogenicity

Database

*TTC values - TTC Data Mart
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m MNational Library of Medicine

Mational Center for Biotechnology Information

PUb © hem About Blog Submit

COMPOUND SUMMARY

Bis(2-ethylhexyl) phthalate

2.1.4 Canonical SMILES I

Contact

CCCCOCC)COC(=0)C 1 =CC=CC=C1C(=0)yOCCCCWCCC

F  PubChem

2.2 Molecular Formula

C24H3804
CeHA(COOCEH1T)2

F LD International Chemical Safety Cards (ICSC)

C2AH3804
Computed by PubChem 2.7 (PubCherm release 20719.06. 718)

*  PubChem

2.3 Other Identifiers

2.31 CAS |

117-81-7
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European Food Safety Authority

...... . a “one-click" tool for sk assessors,
R TS risk managess and stakeholders
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Computational Toxicology
Available online 29 May 2021, 100175

In Press, Journal Pre-proof (7)

ELSEVIER

COSMOS Next Generation — a public
knowledge base leveraging chemical and
biological data to support the regulatory
assessment of chemicals

C. Yang % B M.T.D. Cronin © K.B. Arvidson 2 B. Bienfait 2, 5.). Enoch %, B. Heldreth 5, B. Hobocienski
3 K. Muldoon-Jacobs 9, Y. Lan ¥, J.C. Madden © T. Magdziarz &, |. Marusczyk ©, A. Mostrag 2, M.
Nelms € D. Meagu |, K. Przybylak , J.F. Rathman * &, ). Park ® ... A.P. Worth | 2 &



Lhasa Carcinogenicity Database

CARCINOGENICITY DATABASE

The Lhasa Carcinogenicity Database is a searchable
repository of 7745 chronic-exposure carcinogenicity
studies covering a total of 1726 chemicals. The
database builds upon the work done between 1980
and 2005 by Lois Swirsky Gold and her team in
creating the Carcinogenic Potency Database (CPDB).
For further details, please see

hitps:/fhles toxplanet com/cpdb/index html

Some compounds from the CPDB dataset have been
combined on inclusion in the Lhasa Carcinogenicity
Database as they represent the same chemical active
ingredient with diffening formulations (for example at

Lhasa

Limited

| want to search by:

OTHER PARAMETERS

Chemical name, CAS, species, sex, Lhasa TDs,, tumour

Search on Type the chemical name or CAS number

pecies

s oo ] oo L oreer
3 D O

Lhasa TDg; from to

e Lo fo e

Individual studies  w



= C @ ttcdatamart.scitovation.com

@"ﬂ\'ﬂ t.i Dn BA Datatable © About

Select TTC Class (Raw SMILES)

Select Columns

T of 25 columns selected

Show entries

DSSTox
Substance ID

CASRN

Upload list of chemicals to filter

6 classes selected 7 Browse... List of CAS numbers

Name

SMILES (raw)

w Q@ O » |
Search:
Cramer TTC Value TTC
N Decision (mg/kgid, Classification
(Raw Raw (Raw
SMILES) SMILES) SMILES)

Computational Toxicology
Volume 15, August 2020, 100128

The T'T'C Data Mart: An interactive browser
for threshold of toxicological concern

calculations

Chantel I. Nicolas @, Kevin Bronson &, Salil M. Pendse 2, Alina Efremenko @, Jerermy M. Fitzpatrick 2,

Melyssa 5. Minto 2, Kamel Mansouri b, Miyoung Yoon 2, Martin B. Phillips #, Rebececa A. Clewell 5,

Melvin E. Andersen 2, Harvey J. Clewell 4.1 patrick D. Mcehullen 312
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