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The definition and principles of validation 
OECD Guidance Document 34
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• PRINCIPLES are universal and 

valid

• PROCESS for validation and 

international acceptance 

described in GD34 no longer 

reflects current state-of-the art

• Revision needed to encourage 

timely uptake of NAMs!

The principles and process of validation
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• According to OECD GD 34, validation 
studies should follow the principles of 
GLP

• Mostly not done in the past but not a 
problem because studies were 
coordinated by independent parties

• Now managed by commercial parties

• Important to demonstrate the integrity and 
credibility of the results, from the raw data 
through to the final report

Data integrity and transparency

Data integrity and transparency • Independent review • Fitness for purpose • Human biological relevance • Technical characterization
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• Appropriate level of external review depends on the NAM and 

its intended use

• Might include publication in peer-reviewed journal or review 

by an independent scientific advisory panel

• International adoption by OECD typically needs formal peer 

review

• NAM developers may fund but should not manage peer 

review

Independent scientific review

Data integrity and transparency • Independent review • Fitness for purpose • Human biological relevance • Technical characterization
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• Similarities between the physiology of, or the biology 

measured by, the test system, and human biology

• Concordance with human responses

(Human) biological relevance

Data integrity and transparency • Independent review • Fitness for purpose • Human biological relevance • Technical characterization

➢ Establishing biological relevance of a NAM can 

be used to benchmark its performance
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Fitness for purpose

How will the method 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?

What is the context in which the method 

is intended to be used?

• Pre-regulatory screening and 

prioritization?

• Chemical grouping?

• Hazard identification?

• Quantitative risk assessment?

Is the information provided sufficient to 

address the regulatory endpoints of 

interest?

• Describe the relationship between 

the information measured by the 

method and the regulatory 

endpoint being addressed.

• Is the technical performance, 

including the level of uncertainty, 

acceptable?

Which regulatory statutes are data 

from the method intended to comply 

with?

• US TSCA?

• EU REACH?

• Other?

Fitness for 

Purpose

Data integrity and transparency • Independent review • Fitness for purpose • Human biological relevance • Technical characterization
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• Technical characterisation, 

including reproducibility and 

biological relevance, without 

having to establish regulatory 

application

• Acceptance of mechanistic 

NAMs that are not stand-

alone and/or for which 

regulatory application is not 

yet clear

Technical validation of mechanistic NAMs

Standard

Non-standard

New
Approach 

Methodologies
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58% Non-standard key studies 

in REACH restrictions

Information 

requirements

Assessments 

by registrants

Assessments 

by authorities

Regulatory 

decisions

• …

• …

• Academic data

• …

• …

• Academic data

• …

• …

• Academic data

Borchert et al 2022

Non-standard data in regulatory assessments



11

Technical characterisation

Data integrity and transparency • Independent review • Fitness for purpose • Human biological relevance • Technical characterization

Data reporting should allow 

for independent evaluation 

of the NAM, including:

• protocol

• equipment 

• computational models 

being used

Describe:

• accuracy

• intra-laboratory reproducibility

• transferability 

• applicability domain

• reference chemicals and controls

• limits of detection and 

quantification

What is considered acceptable may 

depend on the NAM being 

evaluated and its intended use
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While accuracy has 

historically been 

determined by comparing 

the results from a new 

method to results from 

animal methods, this 

should not be the default 

way to determine the 

relevance of a NAM

Relevance versus accuracy

Data integrity and transparency • Independent review • Fitness for purpose • Human biological relevance • Technical characterization
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Traditional animal test methods should not be assumed to 

provide data relevant to human biology or mechanisms of 

toxicity and be the “right” answer to determine if another 

method is valid.

Instead, accuracy can be demonstrated by considering:

Consistency across NAMs

Ability to identify positive and negative reference chemicals

Greater emphasis on biological relevance and reproducibility

Accuracy

Data integrity and transparency • Independent review • Fitness for purpose • Human biological relevance • Technical characterization
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Reproducibility and ring trials

• Demonstrating reproducibility is essential

• Ring trials are the most time-consuming and 

expensive part of a validation study and are 

often more a reflection of laboratory quality 

or expertise than of a NAM’s reproducibility

• Properly designed training and transfer 

studies are essential and informative

• Proficiency testing adds confidence on 

capacity of a laboratory to perform test

Data integrity and transparency • Independent review • Fitness for purpose • Human biological relevance • Technical characterization
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Method

(eye irritation)

WLR BLR

EpiOcular EIT 95% 93%

SkinEthic HCE 92% 95%

LabCyte EIT 96% 87%

MCTT HCE EIT 93% 90%

SkinEthic HCE TTT 85-100% 90-100%

Vitrigel 80-100% 92%

Ocular Irritection 80-90% 84-86%

WLR and BLR of validated in vitro methods

Method

(skin sensitisation)

WLR BLR

DPRA 85% 80%

ADRA 100% 100%

kDPRA 96% 88%

h-CLAT 80% 80%

U-SENS 90% 84%

IL-8 Luc 88% 88%

GARDskin 82-89% 92%

Data integrity and transparency • Independent review • Fitness for purpose • Human biological relevance • Technical characterization
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Thyroid Validation Study, a collaborative effort!

o 15 EU-NETVAL labs

o 18 in vitro methods

o 14 method developers

o Transfer & optimise

o Reproducibility (WLR)

o Relevance (30 chem)

o Data for IATA/DA
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Final thoughts

• Validation is essential to facilitate acceptance and ensure sound science-based 

decisions

• Validation needs to keep pace with rapid scientific progress, e.g. emergence of 

Defined Approaches (data integration), computational models, new technologies 

such as Organ-on-Chip

• Important to maintain scientific integrity, credibility and usefulness while making 

process more efficient

• Frame validation as a process to characterize and reduce uncertainty rather than 

a ring trial to demonstrate "toxicological equivalence“

• Important to characterize (human) relevance and uncertainty of reference in vivo 

method

• Validation ≠ regulatory acceptance and use

Data integrity and transparency • Independent review • Fitness for purpose • Human biological relevance • Technical characterization
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Thank you
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