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 Mission:

What attracted me to the NTP?

— Evaluate agents of public health concern by
developing and applying tools of modern toxicology
and molecular biology.

e Goals:

— Coordinate toxicological testing programs within the
Department of Health and Human Services.

— Develop and validate improved testing methods that
reduce, refine, or replace the use of animals.

— Develop approaches and generate data to
strengthen scientific knowledge.

— Communicate information about potentially

hazardous substances to the scientific, regulatory
and public communities.
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What attracted me to the NTP?

oadmap for the Future
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Mission
To evaluate agents of public health concern, by developing and applying
tools of modern toxicology and molecular biology

215t Century Vision

http://ntp.niehs.nih.gov; April 2015

To support the evolution of toxicology from a predominately observational
science at the level of disease-specific models to a predominately

predictive science focused upon a broad inclusion of target-specific
mechanism-based, biological observations

A National Toxicology Program for the 215t Century, November 2004
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What attracted me to the NTP?

NTP — A program of partnerships

US Department of Health
and Human Services (DHHS)

iy oy Tray

NIEHS NIOSH

Health and
Environmental
Sciences
Institute

International Agency
Research on Cancer

V@\a World Health
&% Organization

NCATS ATSDR

= National Toxicology Program

U.S. Department of Health and Human Services E u R i NC B
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http://ntp.niehs.nih.gov ECVAM Aoimals i Research

European Union Reference Laboratory
for Alternatives to Animal Testing
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e NTP

= = National Toxicology Program

DNTP 2018 Portfolio
Review Highlights

6 days X 3 hours/day = 18 hours of
presentation and discussion preceded
by countless hours of preparation



0= Ongoing Studies Grouped by Exposure

160 . . .
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Ongoing Studies Grouped by Study

== —

Test Agents May Appear in

Multiple Categories, EXx:
* BP Analogues

* Chemistry

* Biosample

* Toxicokinetics (TK)
» Dev/Repro Toxicity (DART)
* 5-day

* Immuno Toxicity
 Chronic Toxicity (NCTR)
» Scoping/Sys Rev

* In vitro

* Zebrafish

Noteworthy things — Breadth
of capability and expertise

)‘ Note: Much of this is invisible to the

. *_\ general public so we're still seen as
a significant animal-based program
Scoping/Sys Rev .
4%

NCTR/NIOSH
3%



Developmental
(Teratology) Abstracts

Evaluate the potential of
chemicals to cause
malformations and signs of
toxicity during fetal development.

Immunotoxicity
Abstracts

The basic research program for
the immunotoxicology studies

conducted by NTPincludes

characterization of the potential
for a substance to modulate
immune function and

Drinking Water
Abstracts

Studies of

— DATA

m:;m istiﬁvﬁ‘ Botanical Dietary
Noteworthy things —
1 Breadth of products
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Polycyclic Aromatic
Compounds

NTP is currently studying PACs to
learn more about the toxicity of
individual PACs and PAC mixtures.
Go»

Synthetic
Turf/Recycled Tire
Crumb Rubber

MTP is working to enhance the
understanding of potential health

impacts of chemicals released
from synthetic turf. Go »

Chemical Effectsin
Biological Systems

View individual data and
summaries from NTP studies. Use
guided searches to find organ
sites with neoplasia, publications,
and more. Go »

DrugMatrix .

Access a comprehensive database
of toxicogenomic studies for
hundreds of compounds
including drugs and
environmental chemicals. Go » &

Data Tables for Peer Historical Controls
MONOGRAPHS
Glyphosate
Foslr'll',nulatl ons AIDS Therapeutics Genetically Modified
|
Toxicity Reports Model Reports
@ serj
reeni] Evaluate potential health effects Characterize and evaluate the
Sulfolane S, — of AIDS therapeutics in laboratory toxicologic potential, including —
Lion] —m— — i - e
NTP is performing a set of studies — — animals. Go » carcmo'gemc activity, DI‘SeIeCted
to evaluate sulfolane toxicity and agents in laboratory animals that
its potential health impacts of d have been genetically modified.

exposure, Go»

West Virginia Chemical
spill

NTP has completed the West
Virginia chemical spill research
program. NTP's Final Update,
collective findings, and
supporting files are now

— RESOURCES

NTP Archives

Request access to an extensive
collection of research specimens
and supporting data from over
2000 NTP studies. Go »

Nonneoplastic Lesion
Atlas
Search the atlas for high-quality

images and descriptions of redent
nonneoplastic lesions. Go » &

Alternativ:

Toxicologi

Gain accesstor

methods develo|

Tox21 Tool

Access useful to
the Tox21 gHTS

Go»

—
lists used to sup)|

Monographs

Assess evidence from the
literature on substances in our
environment that may cause
adverse health effects. Go»

Research Reports

Provide results of NTP research
and literature-analysis activities
that do not fall under the scope of
existing report series. Go »

Toxicity Reports

Describe short-term studies that
characterize and evaluate the
toxicologic potential of selected
substances in laboratory animals.
Go»

Go»

Report on Carcinogens

Identifies substances that may
put people atincreased risk for
cancer. People can use the RoC to
make informed decisions about
their own health. Find Scientific
Review information for
substances evaluated since 1996.
Go =

Technical Reports

Describe long-term studies that
characterize and evaluate the
toxicologic potential of selected
test articles in animals. Go »
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Noteworthy things —

NTP Contract Support

Breadth of complexity
NTP Laboratories \
/ \ Data Curation and
/ l \ \ N Management Statistics
Chemistry l \ i Vistronix- CEBS SSS
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TG Toxicology DART
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obal |I= - Genetox
A Toxlco;gt:re':'lzxmarc ILS Path:ILogv
RTI ¢
Toxicology Sys/Alt || _, | Archives | ——— | pathology
T Battelle EPL EPL
B6C3F1/N Toxicology Immune @ Pathology
Mil:e BRT \
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N
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NTP Products IT Support
NTP and Contract Staff SCG
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Core Strengths

* Multi-disciplinary expertise in toxicology
o Capabilities

TK/TD, etc.)

* General toxicology studies (with enablers like chemistry,
* Repro/developmental

e Immunotoxicity

* Mechanistic/investigative toxicology
* In vitro capabilities

« Computational/in silico approaches

» Literature/evidence-based assessments
 Data management

« Taking on really hard problems!!!
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Challenges
* We can’t animal study our way out of the growing need for insights into
hazards from environmental exposures (chemical and non-chemical
agents)

enabling decisions

« Current non-animal approaches are better at producing data than

* The decision-making process of our stakeholders is still largely
entrenched in the phenotypic outcomes of animal studies

* There is a gap in our ability to ‘predict’ human outcomes from higher
throughput and more mechanistic in silico and in vitro assays

« Our resourcing is likely to remain relatively flat
* We've been too productive

e Our primary stakeholder (i.e., the public) is confused
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Wnited States Senate

WASHINGTON, DC 20510-

May 14,2018

Dear Secretary Azar and Director Linda S. Birnbaum:

I am writing today to implore you to direct the National Toxicology Program and the Agency for
Toxic Substances and Disease Registry to conduct additional research into the link between
exposure to polychlorinated biphenyls (PCBs) and cancer. It is important for us to fully
understand the public health implications between PCBs and cancer in order to develop a plan to
protect those who have been exposed to these dangerous chemicals,

They care about how we do the work

ChemicalWaich

Campaigners press US National Toxicology Program on
animal testing

Guides/databas

17 May 2018 [ Alternative approaches to testing, United States

Two advocacy groups have called on the US National Toxicology Program to replace "wasteful” animal tests
with alternative methods for determining the safety of chemicals.

= Solutions — Understand What Stakeholders Care About

They want us to help them
understand hazards in their
environment

ADA. American Dental Association®

America’s leading advocate for oral health

About the ADA | Contact Us | JoinRenew | Login

EDUCATIONIC

CENTER

SCIENCE/RESEARCH ADVOCACY PUBLICATIONS PUBLIC PROGRAMS

3 b snare

Home > Publicaions > ADA News > ADA News Archive > Studies reaffinm safety of
fluoridation

ADANews

ADA News

Current lssue

ADA News Archive

ViewPaint

Studies reaffirm safety of fluoridation
ADA CarsarCanter May 14, 2018
ADA Marketplace

By Michelle Manchir

Researchers found no link between fluoride exposure and adverse
health effects in a study published in Neurotoxicity Research, the
Mational Toxicology Program, or NTF, announced in April,

[ ADA dentists
by promise to
« Do no harm
+ Abways do good

B8 Treat you faidy The study, by the NTP. b at the National
1 and honestly Institute of Environmental Health Saexnes of the Natonal Inatitutes of
Health, reported no d i related in
motor, sensory or leaming and memoniperformance in rats.

Researchers also found no exposure-rdiated pathology in the heart,
liver, kidney, testes, seminal vesicles or Bpididymides.

They look to us to affirm their decisions
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Solutions — Align on a Vision

Translational Toxicology at NTP

Our aims

Our impact @ Public Health Re@

Inform the present
Engaging, informing and

educating stakeholders
» Timely responses

Innovate the future
Contextualizing data
Our tools Literature analysis

* Build mechanistic understanding
» Capability innovation

 Train next generation of translational
toxicologists
Animal studies

In vitro systems In silico/computational analytics

Vision: Advancing public health and the discipline of

toxicology through the use of innovative tools and strategies
that are translatable, predictive, and timely.
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Solutions — Align on a Vision

Translational Toxicology at NTP

Our impact Policy

Public Health

Regulation

Inform the present
: » Engaging, informing and
OUI" aims educating stakeholders

» Timely responses
» Contextualizing data

Our tools Literature analysis

}

More automated

Animal studies

|

Innovate the future

* Build mechanistic understanding

» Capability innovation

 Train next generation of translational
toxicologists

In vitro systems

}

In silico/computational analytics

More human-relevant

More integrated
Less consumptive

Fully leveraging available data

Vision: Advancing public health and the discipline of toxicology through the use of
iInnovative tools and strategies that are translatable, predictive, and timely.
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Solutions — Focus on a Fundamental Problem

Estrogen Receptor (ER) pathway to breast cancer

Sources

Molecular
Initiating
Event

Cellular

Response
(Initial)

Cellular

Response
{Primary)

Cellular

Response
(Cancer Cell)

Cellular

Response
(Stromal)

|

From Morgan et al., 2016, Pharmacology & Therapeutics 165: 79-92
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Appreciation to Cynthia Rider for
introducing me to this.



Pathobiology — Predictive Toxicology Conundrum

A
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ER pathway to breast cancer
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ER pathway to breast cancer

Pathobiology — Predictive Toxicology Conundrum
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From Morgan et al., 2016, Pharmacology & Therapeutics 165: 79-92

Appreciation to Cynthia Rider for
introducing me to this.
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ER pathway to breast cancer
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From Morgan et al., 2016, Pharmacology & Therapeutics 165: 79-92

Pathobiology — Predictive Toxicology Conundrum

This is
what we

recognize
to be bad.

Appreciation to Cynthia Rider for
introducing me to this.
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Pathobiology — Predictive Toxicology Conundrum

ER pathway to breast cancer
l
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== Pathobiology — Predictive Toxicology Conundrum

ER pathway to breast cancer
l
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NTP Translational Toxicology Pipeline

Engage decision-

makers

|

Define a
problem
statement

T

Consider use of
the outcomes

Mine
current
knowledge

* Literature analysis

QSAR/read-
across
profiling

* In silico analytics

Bioactivity
screening
profile

* Medium-high
throughput screen

|

Apply our tools and

approaches in deliberate ways

Develop
hypotheses,
strategy
and priority

isti
Moot | e
. —
simple,
complex

Fit-for-purpose
product with
human
contextualization

* Medium-low
throughput

v

Fit-for-purpose
product with
human
contextualization

Short
duration,
integrative
in vivo
testing

IVIVE

Sub-chronic
to chronic in
vivo
outcomes

Fit-for-purpose
product with

human

contextualization




NTP Translational Toxicology Pipeline

Enable by informed progression

Engage decision-

makers

|

Define a
problem

statement

T

Consider use of
the outcomes

Mine
current
knowledge

* Literature analysis

QSAR/read-
across
profiling

* In silico analytics

Develop
hypotheses,
strategy
and priority

Bioactivity
screening
profile

* Medium-high
throughput screen

|

Fit-for-purpose
product with
human
contextualization

Mechanistic
in vitro-
simple,
complex

* Medium-low

throughput

v

IVIVE

Fit-for-purpose
product with
human
contextualization

Short
duration,
integrative
in vivo
testing

IVIVE

Sub-chronic
to chronic in
vivo
outcomes

Fit-for-purpose
product with

human

contextualization
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NTP Translational Toxicology Pipeline

Engage decision-
makers

|

Define a
problem
statement

T

Consider use of
the outcomes

Mine
current

knowledge

* Literature analysis

QSAR/read- ,

across
profiling

* In silico analytics

Bioactivity
screening
profile

* Medium-high

throughput screen

|

Fit-for-purpose
product with
human
contextualization

Sustain through iteration

Develop
hypotheses,
strategy

and priority

isti
Hecrematc | e
. —

simple,

complex

* Medium-low

Short
duration,
integrative
in vivo

testing

\

IVIVE

Sub-chronic
to chronic in
vivo
outcomes

[

throughpurt

v

Fit-for-purpose
product with
human
contextualization

Fit-for-purpose
product with

human

contextualization




DNTP Translational Toxicology Pipeline Plan

il
A

Longer-te
in vivo

Inform

peline / Fit for purpose Public
Hypotheses
& Design a products Health
Decisions

Testing Strategy

In vitro
. Studies

Bioactivity
Screening

Compliments of Vicki Sutherland



DNTP Translational Toxicology Pipeline Plan

Al
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Process of iterative learning
and knowledge building that

_ will enable greater
We intend to have well- confidence in non-animal

defined questions to
ensure we're doing the
right experiments

approaches in the future

Broad portfolio of products
that can emerge from any
stage of the pipeline

Inform
Public

Define
Hypotheses
& Design a
Testing Strategy

Fit for purpose
products

Health
Decisions

QSAR
Profiling

The ultimate species of
interest is the human
species. Accordingly, all
assessments are
designed to give human
insights

Bioactivity
Screening

In vitro
Studies

Fully leveraging available In the current state, animal

knowledge and in vitro studies are important places for
assessments prior to animal understanding IVIVE

studies
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Solutions — Define Ways of Working
* Innovate at pace and for cause
* Leverage partnerships

e Leverage technology

 Disciplined prioritization

* A portfolio that reflects contemporary needs and concerns
« Dynamic portfolio management
 Judicious animal use

e Communication as a first intent

* Public engagement and education
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NTP Portfolio Examples
 NTP Synthetic Turf/Recycled Tire Crumb Rubber Research
» Studies of Cell Phone Radiofrequency Radiation (RFR)

— Follow-up Studies on RFR

— Report on March 26-28 2018 Peer Review of NTP Technical Reports
 Activities on Bisphenols

Next Steps

— CLARITY-BPA Research Program: Peer Review of Core Study and

— Evaluation of Bisphenol Analogues

« REACT Program for Per- and Polyfluoroalkyl Substances
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