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What attracted me to the NTP?

• Mission:
– Evaluate agents of public health concern by 

developing and applying tools of modern toxicology 
and molecular biology.

• 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.



Mission
To evaluate agents of public health concern, by developing and applying 
tools of modern toxicology and molecular biology.

21st Century Vision
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.

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

A National Toxicology Program for the 21st Century, November 2004

What attracted me to the NTP?

http://ntp.niehs.nih.gov/


NTP ⎼ A program of partnerships

http://ntp.niehs.nih.gov

FDA

US Department of Health 
and Human Services (DHHS)

NIEHS NIOSH NCTR

NIH CDC

CDER CFSAN
CBER CDRH

ATSDRNCATS

What attracted me to the NTP?



DNTP 2018 Portfolio 
Review Highlights

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

by countless hours of preparation



Ongoing Studies Grouped by Exposure

> 500 Total

Environmental New Approach 
Methodology
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Therapeutics

Occupational
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Literature
Based Tools
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Models

Statistics

Tox 21/ 
NCATS
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NICEATM

TGMX/TIFX

IAAs

Genetox
Other
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Consumer
Antibacterial
Sunscreens

PBZTs

Flame 
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Plastics

Dietary
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Pharma
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NIOSH
Sys. Review

Industrial
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Compounds/Projects are Not Duplicative

Noteworthy things ⎼
Breadth and volume 
of effort



Tox Testing
20%

New Approach
Methodology

15%

Scoping/Sys Rev
4%

NCTR/NIOSH
3% Chemistry

10%

In vitro
Screening

35%

TGMX/TIFX
13%

Ongoing Studies Grouped by Study Type

• BP Analogues
• Chemistry
• Biosample
• Toxicokinetics (TK)
• Dev/Repro Toxicity (DART)
• 5-day
• Immuno Toxicity
• Chronic Toxicity (NCTR)
• Scoping/Sys Rev
• In vitro
• Zebrafish

Test Agents May Appear in 
Multiple Categories, Ex: > 700 Total

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



Noteworthy things ⎼
Breadth of products



NTP Contract SupportNoteworthy things ⎼
Breadth of complexity



• Multi-disciplinary expertise in toxicology
• Capabilities

• General toxicology studies (with enablers like chemistry, 
TK/TD, etc.)

• Repro/developmental

• Immunotoxicity

• Mechanistic/investigative toxicology

• In vitro capabilities

• Computational/in silico approaches

• Literature/evidence-based assessments

• Data management

• Taking on really hard problems!!!

Core Strengths



• We can’t animal study our way out of the growing need for insights into 
hazards from environmental exposures (chemical and non-chemical 
agents)

• Current non-animal approaches are better at producing data than 
enabling decisions

• 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

• Our primary stakeholder (i.e., the public) is confused

Challenges



Solutions ⎼ Understand What Stakeholders Care About

They want us to help them 
understand hazards in their 
environment

They care about how we do the work

They look to us to affirm their decisions



Translational Toxicology at NTP

Inform the present
• Engaging, informing and 

educating stakeholders
• Timely responses
• Contextualizing data

Innovate the future
• Build mechanistic understanding
• Capability innovation
• Train next generation of translational 

toxicologists

Policy Public Health Regulation

Animal studies In vitro systems In silico/computational analytics

Our aims

Our tools

Our impact

Vision:  Advancing public health and the discipline of 
toxicology through the use of innovative tools and strategies 
that are translatable, predictive, and timely.

Literature analysis

Solutions ⎼ Align on a Vision



Translational Toxicology at NTP
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Our tools
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Vision:  Advancing public health and the discipline of toxicology through the use of 
innovative tools and strategies that are translatable, predictive, and timely.

Literature analysis

Solutions ⎼ Align on a Vision

More automated

More integrated
Less consumptive

More human-relevant

Fully leveraging available data



Estrogen Receptor (ER) pathway to breast cancer
Solutions ⎼ Focus on a Fundamental Problem

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



ER pathway to breast cancer
Pathobiology ⎼ Predictive Toxicology Conundrum

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



ER pathway to breast cancer
Pathobiology ⎼ Predictive Toxicology Conundrum

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

Normal 
adaptive 
biology



ER pathway to breast cancer
Pathobiology ⎼ Predictive Toxicology Conundrum

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

This is 
what we 
recognize 
to be bad.



ER pathway to breast cancer
Pathobiology ⎼ Predictive Toxicology Conundrum

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

This is what we 
traditionally model 
in observational 
ways.



ER pathway to breast cancer
Pathobiology ⎼ Predictive Toxicology Conundrum

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

This is the inflection 
point we need to 
model since it 
represents the bridge 
between observation 
and prediction



Define a 
problem 

statement

Mine 
current 

knowledge

QSAR/read-
across 
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Bioactivity 
screening 

profile

Develop 
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strategy 
and priority

Mechanistic 
in vitro-
simple, 
complex

Short 
duration, 

integrative 
in vivo 
testing

Sub-chronic 
to chronic in 

vivo 
outcomes

NTP Translational Toxicology Pipeline

Engage decision-
makers

• Literature analysis

• Medium-high 
throughput screen

Consider use of 
the outcomes

• Medium-low 
throughput

IVIVE IVIVE

Fit-for-purpose 
product with 

human 
contextualization

• In silico analytics

Fit-for-purpose 
product with 

human 
contextualization

Fit-for-purpose 
product with 

human 
contextualization

Apply our tools and 
approaches in deliberate ways 
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NTP Translational Toxicology Pipeline

Enable by informed progression
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Sustain through iteration



DNTP Translational Toxicology Pipeline Plan

Define 
Hypotheses 
& Design a 

Testing Strategy

Bioactivity 
Screening

QSAR 
Profiling

Data Mining

Fit for purpose 
products

In vitro 
Studies

Short-term 
in vivo Tests

Longer-term
in vivo Tests

Inform
Public 
Health 

Decisions

Compliments of Vicki Sutherland



DNTP Translational Toxicology Pipeline Plan

Define 
Hypotheses 
& Design a 

Testing Strategy

Bioactivity 
Screening

QSAR 
Profiling

Data Mining

In vitro 
Studies

Short-term 
in vivo Tests

Longer-term
in vivo Tests

Fully leveraging available 
knowledge and in vitro 
assessments prior to animal 
studies

Fit for purpose 
products

Inform
Public 
Health 

Decisions

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

Process of iterative learning 
and knowledge building that 
will enable greater 
confidence in non-animal 
approaches in the future

We intend to have well-
defined questions to 
ensure we’re doing the 
right experiments

In the current state, animal 
studies are important places for 
understanding IVIVE

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



• Innovate at pace and for cause

• Leverage partnerships

• Leverage technology

• A portfolio that reflects contemporary needs and concerns

• Dynamic portfolio management

• Disciplined prioritization

• Judicious animal use

• Communication as a first intent

• Public engagement and education

Solutions ⎼ Define Ways of Working



• NTP Synthetic Turf/Recycled Tire Crumb Rubber Research

• Studies of Cell Phone Radiofrequency Radiation (RFR)

– Report on March 26-28 2018 Peer Review of NTP Technical Reports

– Follow-up Studies on RFR

• Activities on Bisphenols

– CLARITY-BPA Research Program: Peer Review of Core Study and 
Next Steps

– Evaluation of Bisphenol Analogues

• REACT Program for Per- and Polyfluoroalkyl Substances

NTP Portfolio Examples



Questions?
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