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New Approach Methodologies (NAMs)

ECHA’s Topical Scientific 
Workshop (19-20 April 2016) 
addressed the use of data and
information from new approach 
methodologies (NAMs) to 
support regulatory decisions
for the use of chemical 
substances. The workshop 
brought together over 200
stakeholders in person and a 
further 100 online.



New Approach Methodologies (NAMs)

• “any non-vertebrate animals technology, 
methodology, approach, or combination 
thereof that can be used to provide 
information on chemical hazard and risk 
assessment. 

• These include in vitro tests, in 
chemico assays, and in silico models. 

• NAMs are functionally equivalent to 
“alternatives" to mammal testing.”

Epa.gov



New Approach Methodologies (NAMs)

Arsenic, PFAS
Wildfire smoke

Developmental/reproductive toxicity
Adverse respiratory outcomes

Hepatotoxicity



1. Can NAMs be used to better understand 
the toxicity of wildfire smoke in the lung?



Using in vitro models to test for inter-individual 
differences in response to wildfire smoke

• Smoke from wildfire events 
often localize over 
communities, causing 
chronic exposures and 
adverse health effects

• The team is using in vitro 
techniques that allow for 
repeat exposures using lung 
cells from human donors 
acquired through UNC 
Hospitals

Julia Rager and Meghan Rebuli



Using in vitro models to test for inter-individual 
differences in response to wildfire smoke

• Smoke from wildfire events 
often localize over 
communities, causing 
chronic exposures and 
adverse health effects

• The team is using in vitro 
techniques that allow for 
repeat exposures using lung 
cells from human donors 
acquired through UNC 
Hospitals

Julia Rager and Meghan Rebuli

These studies will help identify why some 

individuals may experience more severe 

respiratory effects during wildfire events. 



2. Can NAMs be used to identify the mechanisms of 
developmental/reproductive toxicity of PFAS?

including low birth weight, thyroid disruption, harm to the male reproductive 
system, pregnancy-induced high blood pressure



Identifying PFAS in human placentas and toxicity in 
placental cells in vitro

(Bangma et al. 2020)

40 60 80

0

2

4

Time post seeding (h)

C
e
ll
 I
n

d
e
x

CTR

PFOS

PFOA

GenX

CTR  PFOS PFOA GenX

0

50

100

M
ig

ra
ti

o
n

 S
lo

p
e

(N
o

rm
a

li
z
e

d
 t

o
 C

T
R

)

* *
*

Time

(Szilagyi et al. 2020)



Identifying PFAS in human placentas and toxicity in 
placental cells in vitro

(Bangma et al. 2020)

40 60 80

0

2

4

Time post seeding (h)

C
e
ll
 I
n

d
e
x

CTR

PFOS

PFOA

GenX

CTR  PFOS PFOA GenX

0

50

100

M
ig

ra
ti

o
n

 S
lo

p
e

(N
o

rm
a

li
z
e

d
 t

o
 C

T
R

)

* *
*

Time

(Szilagyi et al. 2020)

PFAS accumulate in the human placenta and 

are associated with placental migration – a 

potential mechanistic link to adverse pregnancy 

outcomes



3. Can NAMs be used to identify mechanisms of 
per and polyfluoroalkyl substances (PFAS)-

induced liver toxicity?

liver damage/toxicity, including non-alcoholic fatty liver disease (NAFLD)



PFAS alter the expression of microRNAs in secreted 
extracellular vesicles
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PFAS alter miRNA expression – key epigenetic 

regulators in cells- and accumulate in extracellular 

vesicles which can transport from one cell to 

another



4. Can NAMs be used to identify the mechanisms of 
developmental/reproductive toxicity of inorganic 

arsenic and cadmium?

Lower birthweight and preeclampsia



Inorganic arsenic acts as an endocrine disruptor in 
the placenta acting on the GR pathway

(Meakin et al. 2020)



Cadmium alters miRNA expression and mRNA 
expression of the TGF-B pathway

(Brooks et al. 2016)



Cadmium alters miRNA expression and mRNA 
expression of the TGF-B pathway

(Brooks et al. 2016)

Arsenic and cadmium alter key biological 

pathways known to mediate placental function 

and tied to adverse health outcomes



5. Training students in NAMs Assessments



The TAME Toolkit: to TAME your data

• The inTelligence And Machine 
lEarning (TAME) Toolkit

• Online website that provide guided 
script-based examples on how to 
“TAME” your data in 
environmental health

• Originally launched in 2022, and 
recently updated as TAME 2.0 in 
2025



• Module 6.6: Toxicokenetic 
modeling and comparing in 
vitro-derived bioactivity 
exposure ratios (BERs) to 
human exposure estimates to 
compare toxic doses vs doses 
humans experience in their 
everyday lives

Example TAME training Module for NAMs 
Assessments



Highlights of applications of NAMs

• Understanding toxicity of chemicals  
(arsenic, PFAS, wildfire smoke)

• Understanding mechanism of action 
of chemicals (arsenic, PFAS)

• Training students in NAMs
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