
SEAC | Unilever

Assessing the 
protectiveness and 
utility of a NAM-
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Are non-animal safety assessments even possible 
for systemic toxicity?

Systemic toxicity isn’t like local toxicity

NOAEL
 ÷ 10 - 1000 ?

PoD

NOAEL

Many possible adversities…ADME considerations…Homeostasis
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Paradigm shift for systemic safety - Protection not 
Prediction

Graphic from Dr Rusty Thomas, EPA, with thanks
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Range of in vitro AC50 
values converted to human 

in vivo daily dose
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Safety margin

The hypothesis 
underpinning this type of 

NGRA is that if there is 
no bioactivity observed 

at consumer-relevant 
concentrations, there 

can be no adverse 
health effects. 

Rotroff, et al. Tox.Sci 2010
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Points of Departure from NAMs can be 
protective

Paul-Friedman et al., 2020

Case Studies Demonstrating Application 

of Bioactivity as a Protective POD

…PODECHA

https://doi.org/10.1093/toxsci/kfz201
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Bioactivity exposure ratios

Identify lowest (most sensitive) point of departure, 
expressed in µM

Face cream Body lotion

Identify realistic worst-case plasma exposure (Cmax) 
expressed as µM

BIOACTIVITY EXPOSURE

BIOACTIVITY

EXPOSURE
BIOACTIVITY EXPOSURE RATIO =

The bigger the BER, the greater the 
confidence that bioactivity will not 
occur in exposed consumers
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Approach to evaluation of NAM toolbox

D
e

fi
n

e
 N

A
M

 t
o

o
lb

o
x Including 

exposure and 

bioactivity NAMs 
and decision 

model, designed 

to provide a 

protective first 
tier

D
e

fi
n

e
 e

v
a

lu
a

ti
o

n Define decision 

model and way 

to determine 
protectiveness 

and utility.  

Assess feasibility 

of approach 
using limited 

benchmarks 

(pilot phase).

E
v

a
lu

a
ti

o
n

 s
te

p Evaluate NAM 

toolbox and 

decision model 
using a wider 

variety of 

benchmarks 

(main 
evaluation).

Baltazar et al., etc… Middleton et al., etc… Cable et al., 
(submitted)
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Toxicol Sci, Volume 189, Issue 1, September 2022, Pages 124–147, https://doi.org/10.1093/toxsci/kfac068

Pilot phase results

High risk 
(yellow)

Low risk 
(blue)

https://doi.org/10.1093/toxsci/kfac068
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Cable et al (Submitted)

Main results

>90% Protective

~30% Utility
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CONCLUSIONS

• Pre-defining the evaluation strategy helps prevent bias

• Decisions made using the NAM are generally more protective 
than those using animal data

• Some modes of action are not covered in this NAM panel – need 
to integrate other lines of evidence to make a confident decision

9
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