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WELCOME!
Today’s A4 webinar: 

How to get to safer using non-animal 
testing methods

Goal - to better understand:
• what are new approach methods 

(NAMs) – why they are of interest and 
how are they being used

• considerations for using NAMs in the 
context of conducting alternatives 
assessments, and

• where we can learn more about NAMs, 
if interested 

Today’s facilitator
Dr. Margaret Whittaker

Co-Chair, A4 Program Committee



Today’s Speakers and Respondents

Amy Clippinger – Director

Pamela Spencer – VP Regulatory, 
Product Stewardship and Quality

Lauren Heine – Director of Safer 
Materials & Data Integrity 

Shari Franjevic – GreenScreen® 
Program Manager 



Webinar Logistics

• Due to the number of participants on the webinar, all 
lines will be muted

• If you wish to ask a question, please type your 
question in the Q&A box located in the drop down 
control panel at the top of the screen

• Questions will be answered at the end of the panel 
discussion

• The webinar is being recorded and will be posted 
with the slide deck on the A4 website: 
www.saferalternatives.org

• At the end of the webinar, we will launch a short 
evaluation survey to help us with future webinars

http://www.saferalternatives.org/


Introduction to NAMs and 
Application of NAMS in New Product 
Innovation

TOPICS IN
ALTERNATIVES ASSESSMENT

Pamela J. Spencer, Ph.D. D.A.B.T.
VP Regulatory, Product Stewardship & Quality 
ANGUS Chemical Company



Overview

• What are NAMs
• Types of NAMs
• Are animal tests really the gold standard
• Highlight innovation application strategies  



What are NAMs?!

New Approach Methodologies, also known as:
• Predictive Toxicology
• Tox21
• Non-animal alternatives
• Alternative test methods

“adopted as a broadly descriptive reference to any non-animal 
technology, methodology, approach, or combination thereof that can be 
used to provide information on chemical hazard and risk 
assessment.”1

1NIEHS A Strategic Roadmap for Establishing New Approaches to Evaluate the 
Safety of Chemicals and Medical Products in the United States, 2018



Types of NAMs

1. In silico/computational tools
– QSARs
– Machine learning
– High throughput exposure modeling

2. In vitro biological profiling
– Cell cultures
– 2, 3-D organotypic culture systems
– Genomics/transcriptomics
– Organs on a chip

3. Frameworks
– Adverse Outcome Pathways (AOPs)
– Defined Approaches (DA)
– Integrated approaches to testing and assessment (IATA)



A LITTLE MORE DETAIL ON 
FRAMEWORKS . . .



Adverse Outcome Pathways (AOPs)

https://aopwiki.org/wiki/index.php/Aop:40

Skin Sensitization AOP

An adverse outcome pathway (AOP) is a model that identifies the sequence of 
biochemical events required to produce a toxic effect when an organism is 
exposed to a substance.  

MIE = molecular initiating event

https://aopwiki.org/wiki/index.php/Aop:40


Defined approaches (DAs) to Testing & Assessment

Relies on:
• Input data generated from identified methods
• A data interpretation procedure, such as machine-learning, flowchart, or 

decision tree, through which data are evaluated 
• For skin sensitization 2 out of 3 approach can be applied (i.e. classified 

according to two concordant results for key events)

https://ntp.niehs.nih.gov/whatwestudy/niceatm/test-method-evaluations/comptox/ct-
its/its.html?utm_source=direct&utm_medium=prod&utm_campaign=ntpgolinks&utm_term=818148

https://ntp.niehs.nih.gov/whatwestudy/niceatm/test-method-evaluations/comptox/ct-its/its.html?utm_source=direct&utm_medium=prod&utm_campaign=ntpgolinks&utm_term=818148


Integrated Approach to Testing & 
Assessment

• IATAs – are flexible approaches for chemical safety 
assessment based on the integration and translation of the 
data derived from multiple methods and sources 



Why NAMs? Aren’t the Animal Test 
Adequate?!

NAMs address important challenges in chemical safety 
assessments . . . 
1. Quicker, lower cost methods (i.e. can evaluate significantly 

more chemicals for safety than with the current animal tests) 
– Regulatory aspect addressed in next presentation.

2. Human relevant information
3. Ability to screen chemicals for safety earlier in product 

development



But Aren’t Animal Tests the “Gold Standard”

Application of a Defined Approaches (DAs) to combine in vitro 
and in silico data using sample decisions trees or machine 
learning algorithms to predict skin sensitization.



NAMs Outperformed Animal Tests for Predicting 
Skin Sensitization

Kleinstreuer KC, et. al., Non-animal methods to predict skin sensitization (II): an assessment of defined approaches.  Crit
Rev Toxicol 2018 May;48(5):359-374



NAMs to Establish Justification for Read-Across to 
a Chemical Analogue

Background
• Commercial product registered is 

an isomeric mixture (50:50)
• Want flexibility to vary 

concentration of individual 
isomers in product (e.g. 40:60, 
80:20)

• R(-) isomer is on inventory list, 
S(+) isomer is not and would 
require registration as new 
chemical

• Can a transcriptomic approach be 
used to show similar MOA for 
individual isomers compared to 
racemic mixture to justify read-
across?

Transcriptomic Approach
• Treat relevant cell line(s) with 

individual isomers & mixture to 
compare transcriptomic pathways

• Induction of similar cellular 
responses indicates consistency in 
MOA



Application of NAMs in New Product Development



Food for Thought . . .

• How can NAMs be utilized to advance the field 
of AA?

• Is there a role for A4 in helping to establish 
confidence in NAMs?
– Which NAMs and how?

• Should A4 advocate/offer training in NAMs for 
our members?

• Other opportunities?
• New SOT specialty section, Sustainable 

Chemicals through Contemporary Toxicology, 
offers point of partnership with SOT



Development and Use of Predictive Animal-
free Toxicology Testing Approaches

TOPICS IN
ALTERNATIVES ASSESSMENT

Amy J. Clippinger, Ph.D.
PETA International Science Consortium Ltd



FUNDING

TRAINING

WORKSHOPS 
AND WEBINARS

PUBLICATIONS 
AND PRESENTATIONS

RETROSPECTIVE 
REVIEWS

www.PISCLtd.org.uk 



•NAMs

•Case studies: Inhalation toxicity testing

• Training opportunities

Outline



ICCVAM Strategic 
Roadmap, 2018

FDA Predictive Toxicology 
Roadmap, 2017

National Academy of 
Sciences, 2007



Case Studies: 
Inhalation Toxicity Testing



monopodial

Illustration modified from Dr. Jack R. 
Harkema, Professor of Comparative 
Pathology, Michigan State University

• Ventilation rates and breathing mode
• Airway architecture and branching pattern
• Cell type distribution and mucous composition
• Metabolic activity

Bipodial -
tripodial



Institute for In Vitro Sciences

AlveoliX

(Co)cultures 
submerged or grown at 

the ALI

3D reconstructed 
human tissues grown at 

the ALI

Microfluidic human 
lung-on-a-chip

Human Precision Cut 
Lung Slices (PCLS)

EpiAirway (MatTek Corp.)

LIST
Luxembourg Institute of 
Science & Technology



Case study #1



VITROCELL 6/4 exposure module 

BEAS-2B (human bronchial epithelial 
cell line)

Triethoxysilane
(GHS 2, CAS # 998-30-1)

Trimethoxysilane
(GHS 1, CAS# 2487-90-3), 

Methyltrichlorosilane
(GHS 3, CAS# 75-79-6), 

Trimethylchlorosilane
(GHS 3, CAS# 75-77-4)

•Lactate dehydrogenase (LDH) release
•Resazurin metabolism (PrestoBlue®)
•Expression of inflammatory markers

IC    CA    0.72 25 85 
Triethoxysilane 

(ppm) 

%
 C

yt
ot

ox
ic

ity

100

80

60

40

20

0
IC    CA   0.72 25 85

Triethoxysilane 
(ppm) 

%
 C

el
l V

ia
bi

lit
y 100

80

60

40

20

0



Case Study #2



Epithelix MucilAirTM

Image courtesy of Richard Corley

• Lactate dehydrogenase (LDH) release
• Resazurin metabolism
• Transepithelial electrical resistance

OVS tube: 
particle size distribution

CFD modeling
Adverse outcome pathway

EPA Federal Insecticide, Fungicide, 
and Rodenticide Act (FIFRA) 

Scientific Advisory Panel

December 2018



Multiple computational and in vitro approaches 
will be needed to assess the various mechanisms 
of toxicity following inhalation exposure

Multi-stakeholder collaborations on data sharing 
and validation efforts foster the development of 
non-animal approaches that can be used to 
protect human health without using animals



Training Resources



https://www.epa.gov/assessing-and-managing-chemicals-
under-tsca/alternative-test-methods-and-strategies-reduce

EPA’s List of NAMs



https://ntp.niehs.nih.gov/go/regaccept 



www.piscltd.org.uk/alternatives



www.piscltd.org.uk/links-resources

www.piscltd.org.uk/webinars

Institute for In Vitro Sciences is a nonprofit research and testing laboratory whose offerings 
include ocular irritation, cytotoxicity, percutaneous absorption, dermal irritation, dermal 
corrosion, and dermal sensitisation testing. The Institute for In Vitro Sciences also has an 
extensive education and outreach program, including its International Outreach Program.

IONTOX provides in vitro toxicology consulting, product development, and laboratory services to 
the pharmaceutical, cosmetic, chemical, tobacco, and food additive industries. Also involved in 
research and development of new in vitro technologies, IONTOX has developed a multiple organ 
culture plate linked with micro-fluidics that assesses systemic toxicity.

ScitoVation develops and implements in vitro and computational approaches to assess potential 
health effects of drugs, food ingredients, and chemicals.

VITO (Flemish Institute for Technological Research) is a research and contract testing laboratory 
that maintains Good Laboratory Practices (GLP)-certified facilities for interlaboratory validation 
studies.

XCellR8 conducts non-regulatory and regulatory safety testing, including for eye and skin 
irritation and skin sensitization. 



PCRM.org/nura

European Commission’s 
Joint Research Center 
Summer School on 
Non-Animal 
Approaches in Science

Practical Methods for 
In Vitro Toxicology 

Workshop



Amy J. Clippinger, PhD

AmyJC@PISCLtd.org.uk

www.piscltd.org.uk

@PISCLtd



Respondents – Reflections and Insights

Shari Franjevic, GreenScreen® 
Program Manager 

Lauren Heine, Director of Safer 
Materials & Data Integrity 



Questions?



Announcements



Announcements

Stay tuned for our official announcement

2020 International Symposium on 
Alternatives Assessment

• Fall 2020
• California



JOIN THE A4!

A new professional association 
solely dedicated to advancing 

the science, practice, and policy of 
alternatives assessment and 

informed substitution 

Working 
collaboratively to accelerate 
the use of safer chemicals, 
materials, processes, and 
products.

www.saferalternatives.org

http://www.saferalternatives.org/


THANK YOU
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