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Good news about cancer

Death rates for many common 

cancers are decreasing in both 

males and females!



Cancer remains a significant public health challenge



Historical Perspectives

1775 observation that scrotal squamous 

cell carcinoma was occupationally linked 

to chimney sweeps in England.



Historical Perspectives



40+ years of experience 



The Curse of Paracelsus

“All things are poison and nothing 

(is) without poison; only the dose 

makes that a thing is no poison.”

Paracelsus (1493-1534)

“And by goodness, in toxicology 

we’re going to make it happen!”

Brian (1962- )

This approach might be better at 

identifying ‘reagents’ than human 

risks. 



Precision

Who? Where? When?



Some loss in translation?



Continuing Needs

National Academies Press, 2007

NRC Committee on Toxicity Testing and 

Assessment of Environmental Agents

“Toxicity testing is under increasing pressure 
to meet several competing demands:

• Test large numbers of existing chemicals, 
many of which lack basic toxicity data.

• Test the large number of new chemicals 
and novel materials, such as 
nanomaterials, introduced into commerce 
each year.

• Evaluate potential adverse effects with 
respect to all critical end points and life 
stages.

• Minimize animal use.

• Reduce the cost and time required for 
chemical safety evaluation.

• Acquire detailed mechanistic and tissue-
dosimetry data needed to assess human 
risk quantitatively and to aid in regulatory 
decision-making.



• Re-envisioning Carcinogenicity Testing at NTP

• Developmental Neurotoxicity Modeling

• Cardiovascular Hazard Assessment in 
Environmental Toxicology

NTP Health Effect Innovation

Aims

• Fill a gap in current capabilities

• Build on existing effort

• Align to NIH model

• Leverage our key strengths and value



Cancer in patients



Understanding pathobiology



ER pathway to breast cancer

Understanding pathogenesis

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

Key Challenges- 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



Leveraging our experience



Bad behaviours



Novel approach

TBD



Key Challenges- Validation-Qualification Continuum

Analytical 

validation
Translational 

qualification

Building confidence

Key Enablers

• replicate human biology

• demonstrate human 

pharmacology and toxicology

• test for analytical reproducibility

• comparative studies

• evolution of use

• learn to make decisions

• clinical outcomes

• tincture of time/experience



Key Challenges- Decision framework

“Possibility means something may happen.  Probability means something 

is likely to happen.  Your focus should be on the things that are likely to 

happen.”
Personal Security Module, U.S. Travel Security Training 2019

Deterministic                                           Probabilistic



• Leveraging a need and willingness to define a 
different approach

• Aligning on what we know about cancer and 
carcinogenesis

• Appreciate what it takes to build confidence in a new 
approach in an area of hazard with this level of 
sensitivity

• May have to define new questions.  Will have to define 
a novel decision framework

• Partnerships

Key enablers to a different paradigm



Thank you!

Questions?
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