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Greetings from Raleigh, North Carolina, USA!



An Increasing Number of Cosmetic Testing Bans Globally

https://www.afsacollaboration.org/cosmetics-global-regulatory-alignment/

Why Does Animal Testing Still Exist?
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Cosmetic Regulation Varies Regionally

“Cosmetic” does not have a
standardized definition – some 
are considered drugs in regions

Images: Cosmetics Design

New ingredients, or those with functional 
properties, require safety assessments



Competing Regulations Within a Region: EU

Animal Testing
Ban

Cosmetic 
Regulation 

Animal 
Testing

Chemical
Regulation



Critical Components For Change

Building blocks 
to advance 

NAMs & NGRA

Government 
support via 
legislative 

change

Funding for 
approach 

development

Standardization & 
validation

Confidence-
building

Education & 
training

Flexible 
regulatory 

frameworks 

(Inter)national 
collaborations



• Global non-for-profit science organization 
headquartered in US

• Over 40 member organizations from NGOs, 
cosmetic & chemic trade and research 
associations, cosmetic product and ingredient 
manufacturers

• Dedicated to advancing animal-free safety 
assessments for cosmetic products and 
ingredients through Regulatory 
Engagement, Education, and Science

• Covering human health and environmental 
safety

International Collaboration on Cosmetics 
Safety (ICCS)



OUR 
MEMBERS
The members of our 
organization come from three 
sectors: NGOs, Cosmetic & 
Chemical Trade and Research 
Associations, and Cosmetic 
Product and Ingredient 
Manufacturers.

NGOs

Cosmetic & Chemical 
Trade and Research 

Associations

Cosmetic Product and 
Ingredient Manufacturers



Berggren et al., 2017

• Based on the strategic use of 
nonanimal methods 

• Use scenarios and exposure 
considered

• Aim is protection of human 
health and the environment, 
not prediction of animal 
models

• Acceptance of this requires 
the demonstration of its 
consumer-protective 
application in the form of 
hypothetical case studies 
using NGRA principles

Cable et al., 2025

Friedman et al., 2025

 
 

 
 

 

 

 

 

 

 

 

TIER 0: 
Identify use 

scenario and 
collect existing 

information 

TIER 1: 
In silico data for 

hypothesis generation & 
internal exposure 

estimation 

TIER 2: 
In vitro data 
generation & 
application of 

ab initio 
approach 

Section 4.1: Conservative exposure estimate (as per 
SCCS Notes of Guidance) based on anticipated use 

 

Section 4.2: Review physicochemical properties 

 

 
Section 4.3: Consider suitability of exposure-based waiving: 
exposure exceeded the threshold of toxicological concern 

Section 5.1: In silico metabolite prediction and 
relevance to bioactivity 

 

Section 6.3: Broad 
bioactivity screen: 
High Throughput 
Transcriptomics 

(untargeted gene 
expression) 

Bioactivity screen for 
specific molecular 

targets of concern: cell 
stress (Section 6.1) & 
pharmacology targets 

(Section 6.2) 

Section 6.4: 
Targeted 
testing: 

endocrine 
activity using 
EATS assays 

Section 7.1: Selection of 
the Point of departure 

Section 7.3: Uncertainty analysis (including 
biological coverage and interindividual variation) 

Section 7.2: NGRA - final safety assessment  

Section 4.4: Review in silico and in vitro data 

 

 

Section 5.2: PBPK modelling for parent internal exposure  

Frameworks for Next Generation Risk Assessment (NGRA)



Publication freely available

Main overriding principles: 

• The overall goal is a human safety risk assessment 

• The assessment is exposure led 

• The assessment is hypothesis driven

• The assessment is designed to prevent harm

Principles describe how a NGRA should be conducted: 

• Following an appropriate appraisal of existing information

• Using a tiered and iterative approach

• Using robust and relevant methods and strategies

Principles for documenting NGRA: 

• Sources of uncertainty should be characterized and documented

• The logic of the approach should be transparent and documented

9 NGRA Principles from the International 
Cooperation on Cosmetics Regulation (ICCR)



Tools to characterize human health exposure

To continue the impact of our 

mission, ICCS staff serve on many 

scientific advisory panels, expert 

working groups, and project 

steering committees.

Absorption
• Cell-based 

assays
• Skin penetration

Distribution
• Stability in 

plasma
• Plasma protein 

binding
• Blood:plasma 

ratio

Pharmacokinetics
• IVIVE
• PBPK modeling

Excretion
• Renal clearance
• Cells lines 

containing renal 
transporters

Metabolism
• Skin and liver S9
• Primary 

keratinocyte 
assays

• Hepatocyte 
assays



Exposure Based Waiving: The Threshold of 
Toxicological Concern (TTC)

https://doi.org/10.1016/j.yrtph.2021.104964
https://doi.org/10.2903/j.efsa.2019.5708 
https://lri.americanchemistry.com/   
https://toxedfoundation.org/threshold-of-toxicological-concern 

1. Chemical Classification

Chemicals are assigned to 1 of 3 “Cramer classes” based on their 
structural features and predicted metabolism.

• Class I: Simple structures, efficiently metabolized, considered low 
toxicity.

• Class II: More complex structures, less innocuous than Class I, but no 
strong indicators of toxicity.

• Class III: Possess structural features that suggest significant toxicity or 
reactivity.

2. TTC Value Assignment

Based on these classifications, a TTC value (a maximum safe daily 
intake in µg/person/day) is assigned to the chemical.

3. Risk Assessment

If the estimated human exposure < assigned TTC value, it is generally 
considered safe, avoiding the need for further testing.

https://doi.org/10.1016/j.yrtph.2021.104964
https://doi.org/10.2903/j.efsa.2019.5708
https://lri.americanchemistry.com/
https://toxedfoundation.org/threshold-of-toxicological-concern
https://toxedfoundation.org/threshold-of-toxicological-concern
https://toxedfoundation.org/threshold-of-toxicological-concern
https://toxedfoundation.org/threshold-of-toxicological-concern
https://toxedfoundation.org/threshold-of-toxicological-concern
https://toxedfoundation.org/threshold-of-toxicological-concern
https://toxedfoundation.org/threshold-of-toxicological-concern


Tools to characterize human health effects

To continue the impact of our 

mission, ICCS staff serve on many 

scientific advisory panels, expert 

working groups, and project 

steering committees.

Cheminformatics
• Physicochemical 

properties
• Read Across

Toxicogenomics
• Transcriptomics
• Various cell types
• Insights into 

mechanism of 
action

• Pathway analyses

Pharmacology 
profiling

• Ligand affinity 
assays

• Targets used in 
pharma plus 
cellular functions 
have been linked 
to systemic 
toxicities

• Broad biological 
coverage

Functional Assays
• Hormone 

receptor activity
• EATS 

Cell Stress Assays
• Pathways related 

to cell stress and 
cell health

In silico Assays
• QSAR modeling
• Receptor binding



BER = 𝑷𝒐𝑫

𝑬𝒔𝒕𝒊𝒎𝒂𝒕𝒆𝒅 𝑯𝒖𝒎𝒂𝒏 𝑬𝒙𝒑𝒐𝒔𝒖𝒓𝒆

Using In Vitro Bioactivity and Exposure Predictions 
Together

Point of Departure (PoD): In vitro 
concentration at which a biologically 
relevant response is observed

https://ice.ntp.niehs.nih.gov/

A LARGE BER 

suggests a wide margin of safety

A small BER suggests bioactivity is near estimated exposure 
levels and further investigation warranted
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Section 5.2: PBPK modelling for parent internal exposure  

NGRA Case Study – 1

Ab initio (from the beginning) 
approach



• Leave on lotion - twice daily
• 8 g/day
• Ingredient at 0.01%

• MW = 270 g/mol
• LogPow = 3.04

• Cramer Class III (2.3 µg/kg bw/day)
• 0.55 mg/day exposure
• 9.1 µg/kg bw/day

TTC not 
suitable; 
exposure-based 
waiving N/A

• CTD indicates ER pathway activity
• CERAPP and COMPARA strong 

binding to ER but not AR
• ToxCast data – ER activation, but 

much lower potency than 17β-
estradiolMove to Tier 1

NGRA Case Study - 1

AR: androgen receptor; CERAPP: Collaborative Estrogen Receptor Activity Prediction Project; COMPARA: Collaborative Modeling Project for 
Androgen Receptor Activity; CTD: comparative toxicogenomics database; ER: estrogen receptor; MW: molecular weight; TTC: threshold of 
toxicological concern 



• 3 major metabolites (2 glucuronide and 1 sulfate conjugate) 
predicted in silico 
• Low probability of binding to AR, ER
• Due to detoxification, not considered in Tier 2 bioassays.

• PBPK for total (0.27-061 nM) and unbound (0.006-0.1 nM) 
Cmax 

• These values can be used to derive a bioactivity exposure 
ratio for final safety assessment

Move to Tier 2

NGRA Case Study - 1

Cmax: maximum (or peak) serum concentration that a substance achieves in a specified compartment or test area of the body after the 
substance has been administered and before the administration of a second dose; PBPK: physiologically based pharmacokinetic modeling 



• POD based on weight of evidence = 1.73 nM for 
estrogenic effects

• 8 cell stress pathways covered by 13 HCS assays
• PODs > 10 µM

• Pharmacology profiling – 80 targets
• ~10% were hits (i.e., > 50% inhibition/stimulation)
• ER most potently affected hits

• HTT - lowest median BMD for estrogen-dependent 
gene expression = 0.11 µM 

• EATS assays - lowest POD was ERα + S9 (LOEC = 5.2 
nM)

• BER = 2.8 (1.73/0.61) to 288 (1.73/0.006)

• Moderate to high confidence associated with the data 
types used

• Low levels of uncertainty related to correlation of 
receptor binding to activity and extent of biological 
coverage

NGRA Case Study - 1

BER: bioactivity exposure ration; BMD: benchmark dose; EATS: estrogen, androgen, thyroid, steroidogenesis; HCS: high content screening; HTT: 
high throughput transcriptomics; LOEC: lowest observable effective concentration; POD: point of departure  



Overall Safety Assessment

• BERs 2.8-288
• In vitro bioactivity not observed under the 

consumer-relevant exposure scenario. 

• When the results of the NGRA were compared 
with the conclusion from a safety assessment 
using traditional methods, the NAM-based 
safety assessment appears to be sufficiently 
protective for the consumer



NGRA Case Study – 2: read across

• Integration of in silico, in vivo and in vitro data to enhance the RAX assessments of 
low systemic toxicity chemicals



• Benzoic acid (BA), widely used as a preservative in cosmetics and food products

• Low toxicity - Free-standing NOEL of 500 mg/kg/day, from a 4-gen. 
dietary rat study (Kieckebusch and Lang, 1960)

• Biotransformation occurs in liver and kidney via formation of benzoyl 
CoA, a substrate for glycine conjugation to form hippuric acid

2. IDENTIFY MOLECULAR STRUCTURE AND COLLECT EXISTING DATA

4. IDENTIFY ANALOGUES, SUITABILITY ASSESSMENT AND EXISTING 
DATA ON  ANALOGUES

3. CONSIDER APPLICABILITY OF EXPOSURE-BASED WAIVING

TTC NOT APPLICABLE

ANALOGUES*

1. IDENTIFY USE SCENARIO

• Can a category of benzoates be defined, and the same low toxicity 
be assured using NAM-based read across approaches?

NGRA Case Study - 2



• Matched Molecular Pair approach (Lester & Yan, 2021) to define potential analogues 
and assign tentative suitability ratings

• Considers suitability based on similarity in (sub)structure, metabolism, reactivity, and physicochemical 
properties (Blackburn et al., 2011; Wu et al., 2010)
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4. IDENTIFY ANALOGUES, SUITABILITY ASSESSMENT AND EXISTING 
DATA ON  ANALOGUES ANALOGUES*

Analog Identification

• 24 Chemicals considered*

• S = 8; SWI = 8; NS = 8



• Discordant in vivo toxicity data for some suitable 
analogues
• Oral gavage studies demonstrate toxicity at 

administered doses lower than dietary studies for BA

Legacy in vivo  NOEL Findings
dietary multi-generation rat 
study
dietary EOGRT study

500 
mg/kg/day
1000 
mg/kg/day

free standing 

highest dose tested

Sodium 
RAX to benzoic acid (JECFA, 
SCCP, EFSA)

Potassium 
RAX to benzoic acid (JECFA, 
ECHA, EFSA)  

Calcium 
gavage 28-day repeated dose 
rat study

300 
mg/kg/day

1000 mg/kg/day - ↓ bw in male 
rats exhibited reduced body 
weights, ↓ food consumption,↑ 
liver and kidney weights, 
histological changes, ↓ T4 
levels, and ↑ bile acids. Female 
rats at the high dose showed ↑ 
kidney weights and liver 
histological findings.

Magnesium  ND

Ammonium  ND

p-toluic acid 
gavage 28-day repeated dose 
rat study

1000 
mg/kg/day

m-toluic acid 
gavage 28-day repeated dose 
rat study

100 
mg/kg/day

1000 mg/kg/day - females 
experienced ↑ absolute and 
relative liver weights and 
periportal hepatocellular 
vacuolar degeneration, with 
similar but less severe effects 
noted in 300 mg/kg/day dose 
group. 

o-toluic acid  ND

  

Benzoic Acid 

Salts 

Single 
methyl 

substituted 

4. IDENTIFY ANALOGUES, SUITABILITY ASSESSMENT AND EXISTING 
DATA ON  ANALOGUES

INSUFFICIENT CERTAINTY

ANALOGUES*
5. READ ACROSS BASED ON  

RELEVANT POINT(S) OF DEPARTURE

Analog Data Collection



• Bioavailability 
• Dermal penetration of benzoic acid is moderate-high

• Similar physicochemical properties for innocuous salts and small alkyl 
derivatives  indicative of similar bioavailability
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INSUFFICIENT CERTAINTY

6. DEVELOP AND TEST NAM-
ENHANCED READ ACROSS BASED ON: 

A. SYSTEMIC EXPOSURE, INCL. METABOLISM 
B. MODE OF ACTION 

5. READ ACROSS BASED ON  
RELEVANT POINT(S) OF DEPARTURE

A. Systemic Exposure

• Metabolism (newly generated data)
• Human hepatocytes show importance of glycine 

conjugation for BA, SB, m- and p-toluic acids
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derivatives  indicative of similar bioavailability

13288 

2,4,6-Trimethylbenzoic 

acid (SI) 
25  96.5  > 240  0.0  0  15605  4972  ND 

ND  ND 

Cumic Acid (SI)  64  33.7  164.9  5.3  0  37727  462861 

ND  ND  ND 

o-Toluic Acid (SI)  51  72.9  > 180  1.7  10  4214 

p-Toluic Acid (S)  51  6.2  24.5  35.3  44 

ND 

m-Toluic Acid (S)  50  0.7  32.6  26.5  64  trace  ND  ND 

ND  ND 

Sodium Benzoate (S)  50  2.9  44.5  19.5  60  ND  ND 

Glucuronide 

(Peak area) 

Oxidation 

(Peak area) 

Oxidative 

Desaturation 

(Peak area) 

Benzoic Acid  50  2.9  44.4  19.5  60  ND 

Chemical 

Parent 

(µM) at 

0 min 

% 

Remaining 

at 240 min 

t1/2 

(min) 

CLint, in vitro 

(µL/min/106 

cells) 

Glycine 

Conjugate 

(µM) 

INSUFFICIENT CERTAINTY

6. DEVELOP AND TEST NAM-
ENHANCED READ ACROSS BASED ON: 

A. SYSTEMIC EXPOSURE, INCL. METABOLISM 
B. MODE OF ACTION 

5. READ ACROSS BASED ON  
RELEVANT POINT(S) OF DEPARTURE

A. Systemic Exposure

• Metabolism (newly generated data)
• Human hepatocytes show importance of glycine 

conjugation for BA, SB, m- and p-toluic acids

• o-toluic acid slower metabolism, → reassign 
rating of ‘Suitable” to “Suitable with 
Interpretation”



• Bioavailability 
• Dermal penetration of benzoic acid is moderate-high

• Similar physicochemical properties for innocuous salts and small alkyl 
derivatives  indicative of similar bioavailability

INSUFFICIENT CERTAINTY

6. DEVELOP AND TEST NAM-
ENHANCED READ ACROSS BASED ON: 

A. SYSTEMIC EXPOSURE, INCL. METABOLISM 
B. MODE OF ACTION 

5. READ ACROSS BASED ON  
RELEVANT POINT(S) OF DEPARTURE

A. Systemic Exposure

• Metabolism (newly generated data)
• Human hepatocytes show importance of glycine 

conjugation for BA, SB, m- and p-toluic acids
• o-toluic acid slower metabolism, → reassign 

rating of ‘Suitable” to “Suitable with 
Interpretation”

• Cumic acid undergoes glucuronidation and 
hydroxylation, while 2,4,6-trimethoxybenzoic 
acid shows little parent loss → reassign rating of 
‘Suitable with Interpretation” to “Not Suitable”
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• Patchwork of data in Toxcast points to low 
# hits

INSUFFICIENT CERTAINTY
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# Toxcast 
Hits 

# 
Endpoint

s 

% 
Endpoint 
Overlap 

With 
Benzoic 

Acid 

Hits with 
Flags 

5  839  100  5 (100%) 
Sodium (S) 0  627  66  0 (0%) 

Potassium (S) 1  218  26  1 (100%) 

Calcium (S) No data  No data  No data  No data 

Magnesium (S) 0  318  37  0 (0%) 

Ammonium (S) No data  No data  No data  No data 

p-toluic acid (S) 4  218  26  4 (100%) 

m-toluic acid (S) 6  290  34  4 (66%) 

o-toluic 
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Isopropyl 

paraben 

(NS) 

Benzoic 

Acid (DEGs)

Benzoate 

salts 

(DEGs) 

Methyl substituted benzoic 

acids (DEGs)

Alkyl benzoic acid 

(DEGs) 

Na+, K+, 

Mg2+, 

NH4
+ Ca2+ 

(S) 

p-toluic 

acid (S) 

m-toluic 

acid (S) 

o-toluic 

acid (SI) 

2,4,6-

trimethyl 

benzoic 

acid 

(NS) 

4-

tertbutyl 

benzoic 

acid 

(NS) 

*

B. Mode of Action

DEG: Differentially expressed genes

• Transcriptomics data (≤500µM in 4 cell 
types) builds confidence in low DEGs for 
suitable analogues

*Ca salt showed larger DEGs, indicative of highly 
acidic local environment
• Some “not suitable” analogues show gene 

dysregulation (e.g., isopropyl paraben) 

• Pharmacology profiling (10µM) supports 
no specific target for suitable analogues

*Some NS analogues show activity 
(e.g., isopropyl paraben (ERα and ERβ) and 4-tert 
butylbenzoic acid (NMDA))



• Fingerprints designed following the qSIM approach described by Lester et 
al. (2023)
• Tanimoto is used to compute a similarity score based on how the fingerprints overlap

• Reactivity 
• Reactivity information from the NAM data (TxG and APPP) was combined with 

structural alerts (DEREK and DART DT)

• Physicochemical properties
• in silico predictions

• Metabolism
• Biotransformation data

Describing Similarity of Analogs



• Quantitative similarity approach (qSIM) to produce a TotalScore of 
suitability and define a category

• TotalScore= total metabolism similarity + alert similarity + physicochemical similarity

EXIT 
READ-ACROSS

(CF 10 STEP FRAMEWORK)

6. DEVELOP AND TEST NAM-
ENHANCED READ ACROSS BASED ON: 

A. SYSTEMIC EXPOSURE, INCL. METABOLISM 
B. MODE OF ACTION 

SUFFICIENT CERTAINTY

5. READ ACROSS BASED ON  
RELEVANT POINT(S) OF DEPARTURE

Quantitative Similarity Assessment

• Suitable analogues in the category have the highest TotalScores of 3 and include Na, K, Mg and NH4 benzoate, 
p-toluic acid and m-toluic acid plus Ca benzoate (with a score of 2.67)

• For this case, metabolism had the greatest impact on similarity scores

• A lack of structural alerts was generally supported by in vitro NAM data

• Differences in reactivity were observed for NS analogues outside the read across category



NGRA Case Studies: Key Learnings

• The collective experience, along with the various 
hypotheses explored and methodology used in the 
different cases, has led to increased confidence in an 
exposure-led, mode of action driven framework for 
systemic toxicity assessment​

• Conservatism in the approach could be refined by 
employing higher tier testing to distinguish bioactivity 
from adversity, and to test the biological and chemical 
coverage of the NAMs. ​

• A combination of non-targeted broad testing 
approaches combined with targeted assays provided 
measures of bioactivity which appear to be at least as 
protective as traditional approaches.

• Read across allows the use of analogues to fill data gaps 
and aid in supporting mode of action and potency 
assessments​



Thank you, Microsoft Copilot



Test Method Validation – A Historical Perspective

Historical Test Method Validation Process Historical Test Method Evaluation Process



Toxicity endpoint Available In silico and 
Read Across

Validated In vitro Methods

Skin corrosion/ irritation

Eye corrosion/ irritation 

Skin sensitization

Phototoxicity

Toxicokinetics A DME

Repeated dose toxicity

Reproductive toxicity

Genotoxicity

Carcinogenicity CTA

Endocrine activity EA ED

‘Simple’ 
replacement 
by a limited 
number of 
NAMs

Table courtesy of Dr. Vera Rogiers

A: absorption; CTA: cell transformation assay; DME: distribution, metabolism, excretion; 
EA: endocrine activity; ED: endocrine disruption

Many NAMs are Internationally Accepted



Reproducibility of Reference Test Methods
Prior 
type 1 2A 2B NC

1 73% 16.1% 0.4% 10.4%

2A 4.2% 32.9% 3.5% 59.4%

2B 0.2% 4% 15.5% 80.2%

NC 1.1% 3.5% 1.5% 93.9%

Ocular; Luechtefeld et al. 2016 ALTEX

Prior 
type COR II III IV

COR 86.3% 4.2% 7.1% 2.5%

II 14.1% 44.9% 20.5% 20.5%

III 6.9% 5.2% 53.6% 34.3%

IV 0.9% 2.0% 9.1% 88.0%

IV    III    II     I

HazardDermal; Rooney et al. 2021 Reg Tox Pharm 

Prior 
type COR II III IV

COR 57.9% 34.5% 6.2% 1.3%

II 5.7% 66.5% 27.5% 0.4%

III 0.5% 11.0% 79.8% 8.7%

IV 0.1% 0.6% 44.7% 54.6%

Acute oral; Karmaus et al. 2022 Tox Sci
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Historical: animal in vivo New: human-derived in vitro

Replacing Animal Test Methods: What is the 
Actual Goal?

“It's easy to say that models are wrong. The hard 
part is figuring out which models are useful and how 

wrong they are.”
(George Box)

Material from Matt Dent (Unilever)

Breadth of Biological Coverage



Predictive and Protective approaches

Browne, Paul Friedman, Boekelheide, Thomas (2024)



The New Era of ‘Acceptance’  

• Centralized 

   (efforts by validation centers)

• One Size Fits All

• Binary Status (Validated / Not)

• Stand Alone

From Towards

• Decentralized 

   (End Users)

• Fit for Purpose

• Evolving Confidence

• Integrative

TRANSITION

Acceptance of NAMs and NGRA beyond 
acute endpoints will rely on sustained collaboration with 

governments and regulators

Modified from NICEATM



Which regulatory 
statutes are data from 
the NAM intended to 

comply with?

U.S. TSCA

EU REACH

Other

How will the NAM  
be used?

As a stand-alone assay

As part of a defined 
approach

As part of an integrated 
approach to testing and 
assessment or weight of 
evidence assessment

Is the information provided 
sufficient to address  

the regulatory endpoints  
of interest?

Describe the relationship 
between the information 

measured by the NAM and  
the regulatory endpoints  

being addressed.

Is the technical performance, 
including the level of  

uncertainty, acceptable?

What is the context in  
which the NAM is  

intended to be used?

Preregulatory screening  
and prioritization

Chemical grouping

Hazard identification

Quantitative risk assessment

Fitness 
for 

Purpose

Purpose = Context of Use



Establishing Confidence

Connect end users with
the developers of
alternative methods

Establish new validation
approaches that are more
flexible and efficient

Ensure adoption and use
of new methods by both
regulators and industry

https://ntp.niehs.nih.gov/go/natl-strategy

https://ntp.niehs.nih.gov/go/ICCVAM-submit
Slide courtesy of Nicole C. Kleinstreuer, PhD 



Increasing Uptake and Use of NAMs

ICCS Best Practice Guidance (BPG) 

41



Best Practice Guidance (BPG)

BPG are being developed for safety assessors
• Developed with input from global subject matter experts among the ICCS 

membership
• Clear and concise step-by-step framework 
• Beginning with problem formulation/decision context
• Suitable for global use

Skin 
Sensitization

Phase 1 Phase 2 Phase 3

Read- 
across

Eye 
Irritation

Skin 
Irritation

Threshold of 
Toxicological 

Concern

Exposure-
Based WaivingMobility

Physiologically 
Based Kinetic 

Models

Examples of BPG
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Purpose of ICCS BPG

• Provides a structured framework to help safety 
assessors and regulatory scientists integrate NAMs 
into safety assessments for cosmetic ingredients and 
products. 

• Bridges the gap between advancing science and 
regulatory requirements by:
• Offering step-by-step workflows for safety assessments.
• Supporting consistency, transparency, and reproducibility 

in decision-making.
• Offering practical guidance for implementation of NAMs 

and developed with expert consensus.

• Outlines recommended approaches that are widely 
accepted based on current knowledge and consensus. 

43

ICCS BPG



Goals of ICCS BPG

• Enable broader adoption of NAMs by providing 
practical, science-based guidance.

• Improve the quality and robustness of safety 
assessments.

• Facilitate regulatory harmonization by 
consensus-based approaches, aligned 
terminology, often leading to standard setting.

• Support NGRA principles through integrated, 
evidence-based frameworks
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Intended Audience of BPG

• Safety assessors within the cosmetics 
and personal care industry.

• Regulatory scientists evaluating 
ingredient safety.

• Toxicologists developing, validating, or 
applying NAMs.

• Academia, NGOs, and government 
agencies engaged in risk assessment 
and policy development
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https://www.iccs-cosmetics.org/education/best-practice-guidance/bpg-
skin-sensitization-assessment-using-new-approach-methods

Skin Sensitization: The first ICCS BPG!

https://www.iccs-cosmetics.org/education/best-practice-guidance/bpg-skin-sensitization-assessment-using-new-approach-methods
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https://www.iccs-cosmetics.org/education/best-practice-guidance/bpg-skin-sensitization-assessment-using-new-approach-methods


• Step-by-step workflow to guide through skin 
sensitization hazard and safety assessments without new 
animal tests

• Designed for regulatory use

• Streamlines decision-making
• Supports global harmonization

• Developed through consensus among ICCS 
members

• Incorporates insights from global subject matter 
experts

• For safety assessors familiar with traditional 
approaches, but less familiar with NAMs for SS

Skin Sensitization BPG



• If each lego brick is a step, put them in a 
logical order – what colour comes first? Last?

Building the Workflow



BPG Skin Sensitization Workflow



BPG Skin Sensitization Workflow



BPG Skin Sensitization Workflow



NGRA IS AN 
EXPOSURE-LED, 

HYPOTHESIS-DRIVEN 
RISK ASSESSMENT 
APPROACH THAT 

INTEGRATES IN SILICO, 
IN CHEMICO AND IN 
VITRO APPROACHES

NGRA CAN BE 
APPLIED USING A 

TIERED FRAMEWORK 
CONDUCTED AND 
DOCUMENTED AS 

DESCRIBED BY THE 9 
ICCR PRINCIPLES 

MANY CASE STUDIES 
HAVE BEEN 

PUBLISHED, OR ARE 
UNDER 

DEVELOPMENT, 
WHICH PROVIDE 

EXAMPLES OF USING 
NGRA 

ONLY BY BUILDING 
CONFIDENCE IN THE 
USE OF NAMS AND 

NGRA FOR 
REGULATORS, AND 

FOR END USERS, WILL 
WE ACHIEVE A 

PARADIGM SHIFT…

NGRA: Take Home Messages



Critical Components For Change

Building blocks 
to advance 

NAMs & NGRA

Government 
support via 
legislative 

change

Funding for 
approach 

development

Standardization & 
validation

Confidence-
building

Education & 
training

Flexible 
regulatory 

frameworks 

(Inter)national 
collaborations



Thank you!

www.iccs-cosmetics.org

Register for our newsletter
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