OECD TEST METHODS FOR
MANUFACTURED NANOMATERIALS &
ADVANCED MATERIALS —

RESEARCH BROUGHT TO OECD

Eric BLEEKER, RIVM, NL National Coordinator of the Test Guidelines Programme

Mar GONZALEZ, EHS/ENV, OECD



Developing quality standards for the safe
assessment of chemicals (including nanomaterials)

« The OECD Guidelines for the testing of chemicals are a collection of

Internationally agreed testing methods used by governments, industry and
Independent laboratories to assess the safety of chemicals.

— OECD Test Guidelines are covered by the Mutual Acceptance of Data
System (“tested once, data accepted everywhere”)

« To support the adequate conduct of Test Guideline studies, Guidance
Documents are developed.

— GDs provide more detailed explanations on selected aspects of testing

— GDs provide flexibility to adapt guidance to specific tests or tested
chemicals.
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OECD Test Guidelines & Guidance Documents

* Meet regulatory needs of member countries
« Reflect scientific progress

* Address animal welfare aspects

* Improve cost-effectiveness of test methods

Guidance Document

* Regulatory need

* Not covered by MAD

» Can be a test method, or it provides technical
guidance for the use of test guidelines

- Scientific validation could be limited and based

on published literature

Test Guideline

» For all chemicals, including NMs
Regulatory need (explained in SPSF)
Covered by MAD
Fixed test protocol with validity criteria

Thorough experimental validation needed with fixed

protocol
« LEGALLY BINDING

» Faster to develop and revise

« Takes time and resources and more cumbersome to update
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OECD development of tools for safety assessment of
Manufactured Nanomaterials & Advanced Materials

Supportive Member e
countries and EC *

A well-establish body for
standard-setting:
Working Party of the National
Coordinators of the Test
/T \_ Guidelines Programme (WNT) /

A global forum for policy discussions
on innovative materials:
Working Party on Manufactured
Nanomaterials (WPMN)

An ambitious and well-

funded European
research community

Gov4Nano _ _ _ T
NanoHarmony Steering Groups (i.e. Testing and Y, ot WNTAWPN
Nanomet Assessment; Advanced Materials) g 2 Expert groups

-

Inter-Lab work to MEETINGS AND EXPERT GROUP DISCUSSIONS

_ _ Grouping Sample Preparation & Dosimetr
Collaborative projects,
Developing the science

MACRAME validate methods
nanoPASS
iICare Published TGs, validation
ts and Guid
K DESIDERATA / reporjoizme:tls ance




Schematic overview of standardisation process

Initial

method
development

Decision for a
standardisation body/
harmonisation body

Project

proposal and
definition

Validation and
method
improvement
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Phys-Chem
Properties

TG 124 on Determination of
the (Volume) Specific
Surface Area of MNs

TG 125 on particle size and
size distribution of MNs

TG 126 on the
Determination of the
Hydrophobicity Index of
Nanomaterials Through an
Affinity Measurement

% | Env. Fate & Behaviour it ).

GD on Testing Nanomaterials
using OECD TG 312 “Leaching
in Soil Columns”

GD 317: Aquatic and Sediment
Ecotoxicity Testing (update
2025)

TG 318: Dispersion Stability in
Simulated Environmental Media

GD 318: Solubility and
Dissolution Rate

Scoping review for a tiered
approach for reliable
bioaccumulation assessment of
MNSs in environmental
organisms minimising use of
higher tier vertebrate tests

Study Report on a test for
removal in wastewater
treatment plants of gold
manufactured nanomaterials

GD on assessing the apparent
accumulation potential of
nanomaterials (new 2025)

» Guidance on Sample Preparation and Dosimetry for the Safety Testing of

Manufactured Nanomaterials (new 2025)

* GD 418: Guidance on Grouping of Chemicals, Third Edition (new 2025)
(includes specific section on grouping of nanomaterials)
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Health Effects

Study Report and Lessons
learned on the Adaptation of In
Vitro Mammalian Cell Based
Genotoxicity TGs for Testing of
MNs

DRP_Applicability of the key
event based TG 442D for in
vitro skin sensitisation testing of
NMs

TG 412: Subacute Inhalation
Toxicity: 28-Day Study (update
2018)

TG 413: Subchronic Inhalation
Toxicity: 90-Day Study (update
2018)




Phys-Chem & *| Effects on Biotic "W | Env. Fate & Behaviour

GD on Determination of TG on dissolution rate of NMs GD on toxicokinetics to

solubility and dissolution rate in aquatic environment (DE) accommodate testing of nano-

of NMs in water and relevant particles (NL/ UK) 2026

synthetic biological media Environmental abiotic

(DK/DE) transformation of NMs (AT) Integrated in vitro Approach for
Intestinal Fate or Orally

GD on Identification and Ingested NMs (IT) 2026

guantification of the surface

chemistry and coatings on Validation of the In Vitro

nano- and microscale Micronucleus assay for

materials (DK/DE) 2026 Engineered Nanomaterials (UK)

TG + GD on Determination
of the Dustiness of MNs
(DK/FR) 2026

 Guidance on Release Tests for Manufactured Nanomaterials

GD on the determination of
concentrations of
nanoparticles in biological
samples for (eco)toxicity
studies (UK)
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>> Challenges ahead — Further needs

« Malta Initiative Priority List

(https://malta-initiative.org/what/#MI-Priority-List)

- MACRAME Needs Assessment Report of Regulatory &
Policy Frameworks
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https://malta-initiative.org/what/#MI-Priority-List

Advanced Materials: EarlydAdMa & Case Studies

« EarlydAdMa: tool in anticipatory
risk governance approach to allow

I 1cl _ I Early Awareness and Action System /SR | | BN e . - Antibacterial 2D Advance
for timely decision-making e wamac o o [ pribscari 20 pdvrce | oy o0
. . re-regulatory and anticipatory
- Iden“fy pOte nt|a| S af ety (bOth risk governance tool to Advanced

Fiber aerogel mat for
“ ARMLESS - @ faqade insulation Nov. 2022
BBIR
2023
. Silver cellulose articles/

Q\S'NA - h encapsulate cosmetic

o= SUNSHINE - " Comparison Study -

@ ‘ SUNSHINE-Early4AdMa April 2024

environmental and human), Materials
sustainability and regulatory

iIssues for AdMa at an early stage

* Including applicability of test methods,
suitability of sample preparation

— ldentify potential follow-up actions

* Guidance development, research needs,
steer towards SSbD

« Relies on existing data and expert oo R AT 2D Avne | My 200
assessment R e

Lead US: EPA, FDA, CPSC .
3D Printing June 2024

o ey

ES, SE, DE, ZA, NL, U|_<’ 2 Graphene Based Materials
BIAC, several EU Projects

« Step-wise approach: in two tiers and
seven steps
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BETTER POLICIES FOR BETTER LIVES

[} soku @)) OECD

Needs for methodological adaptation for safety
assessment of Nanocarriers

Second Expert Workshop of the OECD Working Party on Manufactured Nanomaterials (WPMN) on
Nanocarriers, November 5-6, 2025, in Vienna / Austria or Online

OECD Workshop on the Toxicity and Stability of
Fragmented Nano-plastics to be held on 12-14

November 2025
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Visit our website:
https://www.oecd.org/en/topics/nanomaterials-and-advanced-materials.html

Stay informed

OECD

https://www.oecd.org/en/topics/testing-of-chemicals.html

@ Newsletter sign up: http://bit.ly/newsletter-chemical-safety

¥ }'5/
GUIDANCE DOCUMENT

Guidance document
No. 318: Solubility
and dissol n rate

Guidance document %)

No. 317: Aquatic and

sediment ecotoxicity stability in sim
testing environmental

nanﬁmaterial S W

Webinar on assessing the dispersion

stability and dissolution rate of
nanomaterials in the environment

Webinar | Assessing the dlsperS|
ebinar on nanomaterials:

Assessing the dispersion stability
and dissolution (rate) of
nanomaterials in the envi >

WHEN: Thursday, 25 Februaiy
14:00 CET / 08:00 EST

@) OECD
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Webinar on aquatic and sediment
ecotoxicity testing of nanomaterials

% and sediment ecotoxncnty testlng of
rials

ulanuary 15:00 CF'

NANOMET @»OECIMD



https://www.oecd.org/en/topics/nanomaterials-and-advanced-materials.html
https://www.oecd.org/en/topics/testing-of-chemicals.html
http://bit.ly/newsletter-chemical-safety
https://www.youtube.com/watch?v=ODEQGkFonAo&t=3s
https://doi.org/10.1787/f0539ec5-en
https://doi.org/10.1787/08905c99-en
https://doi.org/10.1787/9789264284142-en
https://doi.org/10.1787/1cad17be-en
https://one.oecd.org/document/ENV/CBC/MONO(2021)15/en/pdf
https://www.youtube.com/watch?v=MKhSzqQIHZc

