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Tab. S1: Selected ASTM, ISO, and OECD nanomaterials guidancesa 

Agency or 
documentary 
standards 
organizations 

Status Document 
number 

Title Reference 

ASTM Draft under 
development 

WK60553 New Guide for Evaluation of Nanoparticulate 
Material Internalization by Phagocytic Cells In Vitro 

ASTM 
WK60553, 
2017 

WK60554 New Test Method for Detection of Nitric Oxide 
Production 

ASTM 
WK60554, 
2017 

In balloting WK63310 New Guide for Visualization and Identification of 
Nanomaterials in Biological and Nonbiological 
Matrices Using Darkfield Microscopy with 
Hyperspectral Imaging Analysis 

ASTM 
WK63310, 
2018 

Published/active ASTM E2524-08 Standard Test Method for Analysis of Hemolytic 
Properties of Nanoparticles 

ASTM 
E2524-08, 
2013 

ASTM E2525-08  Standard Test Method for Evaluation of the Effect 
of Nanoparticulate Materials on the Formation of 
Mouse Granulocyte-Macrophage Colonies 

ASTM 
E2525-08, 
2013 

ASTM E2526-08  Standard Test Method for Evaluation of Cytotoxicity 
of Nanoparticulate Materials in Porcine Kidney 
Cells and Human Hepatocarcinoma Cells 

ASTM 
E2525-08, 
2013 

ASTM E3238-20 Standard Test Method for Quantitative 
Measurement of the Chemoattractant Capacity of a 
Nanoparticulate Material In Vitro 

ASTM 
E3238-20, 
2020 

ISO Under 
development 

ISO/CD TS 
19337 

Nanotechnologies – Characteristics of Working 
Suspensions of Nano-Objects for In Vitro Assays to 
Evaluate Inherent Nano-Object Toxicity 

ISO/CD TS 
19337, not 
yet available 

ISO/DTR 22455 Nanotechnologies – High Throughput Screening 
Method for Nanoparticles Toxicity using 3D Cells 

ISO/DTR 
22455, not 
yet available 

ISO/DTR 23463 Nanotechnologies – Characterization of Carbon 
Nanotube and Carbon Nanofiber Aerosols in 
Relation to Inhalation Toxicity Tests 

ISO/DTR 
23463, not 
yet available 

ISO/DTS 21357 Nanotechnologies – Evaluation of the Mean Size of 
Nano-Objects in Liquid Dispersions by Static 
Multiple Light Scattering (SMLS) 

ISO/DTS 
21357, not 
yet available 

ISO/DTS 23302 Nanotechnologies – Guidance on Measurands for 
Characterising Nano-Objects and Materials that 
Contain Them 

ISO/DTS 
23302, not 
yet available 

ISO/PRF TS 
21633 

Nanotechnologies – Label-Free Impedance 
Technology to Assess the Toxicity of Nanomaterials 
In Vitro 

ISO/PRF TS 
21633, not 
yet available 

ISO/PRF TS 
23034 

Nanotechnologies – Method to Estimate Cellular 
Uptake of Carbon Nanomaterials using Optical 
Absorption 

ISO/PRF TS 
23034, not 
yet available 

ISO/WD TR 
24672 

Nanotechnologies – Guidance on the Measurement 
of Nanoparticle Number Concentration 

ISO/WD TR 
24672, not 
yet available 

ISO/WD TR 
5387 

Nanotechnologies – Lung Burden Measurement of 
Nanomaterials for Inhalation Toxicity Studies 

ISO/WD TR 
5387, not yet 
available 
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Agency or 
documentary 
standards 
organizations 

Status Document 
number 

Title Reference 

ISO Under 
development 

ISO/WD TS 
5094 

Nanotechnologies – Assessment of Peroxidase-
Like Activity of Metal and Metal Oxide 
Nanoparticles 

ISO/WD TS 
5094, not yet 
available 

ISO Published/active ISO 10801:2010 Nanotechnologies – Generation of Metal 
Nanoparticles for Inhalation Toxicity Testing using 
the Evaporation/Condensation Method 

ISO, 2010a 

ISO 10808:2010 Nanotechnologies – Characterization of 
Nanoparticles in Inhalation Exposure Chambers for 
Inhalation Toxicity Testing 

ISO, 2010b 

ISO 19007:2018 Nanotechnologies – In Vitro MTS Assay for 
Measuring the Cytotoxic Effect of Nanoparticles 

ISO, 2018a 

ISO 20814:2019 Nanotechnologies – Testing the Photocatalytic 
Activity of Nanoparticles for NADH Oxidation 

ISO, 2019a 

ISO/29701:2010 Nanotechnologies – Endotoxin Test on 
Nanomaterial Samples for In Vitro Systems – 
Limulus Amebocyte Lysate (LAL) Test 

ISO, 2010c 

ISO/TR 
13014:2012 

Nanotechnologies – Guidance on Physicochemical 
Characterization of Engineered Nanoscale 
Materials for Toxicologic Assessment 

ISO, 2012a 

ISO/TR 
13121:2011 

Nanotechnologies – Nanomaterial Risk Evaluation ISO, 2011 

ISO Published/active ISO/TR 
16196:2016 

Nanotechnologies – Compilation and Description of 
Sample Preparation and Dosing Methods for 
Engineered and Manufactured Nanomaterials 

ISO, 2016a 

ISO/TR 
16197:2014 

Nanotechnologies – Compilation and Description of 
Toxicological Screening Methods for Manufactured 
Nanomaterials 

ISO, 2014a 

ISO/TR 
18637:2016 

Nanotechnologies – Overview of Available 
Frameworks for the Development of Occupational 
Exposure Limits and Bands for Nano-Objects and 
their Aggregates and Agglomerates (NOAAs) 

ISO, 2016b 

ISO/TR 
19057:2017 

Nanotechnologies – Use and Application of 
Acellular In Vitro Tests and Methodologies to 
Assess Nanomaterial Biodurability 

ISO, 2017a 

ISO/TR 
19601:2017 

Nanotechnologies – Aerosol Generation for Air 
Exposure Studies of Nano-Objects and their 
Aggregates and Agglomerates 

ISO, 2017b 

ISO/TR 
21624:2020 

Nanotechnologies – Considerations for In Vitro 
Studies of Airborne Nano‐Objects and their 
Aggregates and Agglomerates (NOAA) 

ISO, 2020a 

ISO/TR 
22019:2019 

Nanotechnologies – Considerations for Performing 
Toxicokinetic Studies with Nanomaterials 

ISO, 2019b 

ISO/TS 12901-
1:2012 

Nanotechnologies – Occupational Risk 
Management Applied to Engineered Nanomaterials 
Part 1: Principles and Approaches 

ISO, 2012b 

ISO/TS 12901-
2:2014 

Nanotechnologies – Occupational Risk 
Management Applied to Engineered Nanomaterials 
– Part 2: Use of the Control Banding Approach 

ISO, 2014b 

ISO Published/active ISO/TS 
16195:2013 

Nanotechnologies – Generic Requirements for 
Reference Materials for Development of Methods 
for Characteristic Testing, Performance Testing and 
Safety Testing of Nano-Particle and Nano-Fiber 
Powders [Replaces ISO/TS 16195 (2013)] 

ISO, 2018b 

ISO/TS 
16550:2014 

Nanotechnologies – Determination of Silver 
Nanoparticles Potency by Release of Muramic Acid 
from Staphylococcus aureus 

ISO, 2014c 

ISO/TS 
18827:2017 

Nanotechnologies – Electron Spin Resonance 
(ESR) as a Method for Measuring Reactive Oxygen 
Species (ROS) Generated by Metal Oxide 
Nanomaterials 

ISO, 2017c 

ISO/TS 
19006:2016 

Nanotechnologies – 5-(and 6)-Chloromethyl-2’,7’ 
dichloro-dihydrofluorescein diacetate (CM-H2DCF-
DA) Assay for Evaluating Nanoparticle-Induced 
Intracellular Reactive Oxygen Species (ROS) 
Production in RAW 264.7 Macrophage Cell Line 

ISO, 2016c 
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Agency or 
documentary 
standards 
organizations 

Status Document 
number 

Title Reference 

ISO/TS 
19337:2016 

Nanotechnologies – Characteristics of Working 
Suspensions of Nano-Objects for In Vitro Assays to 
Evaluate Inherent Nano-Object Toxicity 

ISO, 2016d 

ISO/TS 
20660:2019 

Nanotechnologies – Antibacterial Silver 
Nanoparticles – Specification of Characteristics and 
Measurement Methods 

ISO, 2019c 

ISO/TS 
20787:2017 

Nanotechnologies – Aquatic Toxicity Assessment of 
Nanomaterials in Saltwater Lakes using Artemia sp. 
Nauplii 

ISO, 2017d 

ISO/TS 21236-
1:2019 

Nanotechnologies – Clay Nanomaterials – Part 1: 
Specification of Characteristics and Measurement 
Methods for Layered Clay Nanomaterials 

ISO, 2019d 

ISO/TS 
22082:2020 

Nanotechnologies – Assessment of Nanomaterial 
Toxicity using Dechorionated Zebrafish Embryo 

ISO, 2020b 

ISO/TS 
23459:2021 

Nanotechnologies – Assessment of Protein 
Secondary Structure during an Interaction with 
Nanomaterials using Ultraviolet Circular Dichroism 

ISO, 2021 

OECD Published/active GD 39 Guidance Document on Inhalation Toxicity Studies OECD, 
2009a 

GD 317 Guidance Document on Aquatic and Sediment 
Toxicological Testing of Nanomaterials 

OECD, 
2020a 

TG 318 Guidance Document for the Testing of Dissolution 
and Dispersion Stability of Nanomaterials and the 
Use of the Data for Further Environmental Testing 
and Assessment Strategies 

OECD, 
2017b 

TG 412 Subacute Inhalation Toxicity: 28-Day Study OECD, 
2018c 

TG 413 Subchronic Inhalation Toxicity: 90-Day Study OECD, 
2018d 

TG 433 Acute Inhalation Toxicity - Fixed Concentration 
Procedure 

OECD, 
2018e 

OECD Published/active ENV/JM/MONO 
(2009)21 

Preliminary Review of OECD Test Guidelines for 
their Applicability to Manufactured Nanomaterials 

OECD, 
2009b 

ENV/JM/MONO 
(2009)20/REV 

Guidance Manual for the Testing of Manufactured 
Nanomaterials: OECD’s Sponsorship Programme: 
First Revision 

OECD, 
2010a 

ENV/JM/MONO 
(2010)46 

List of Manufactured Nanomaterials and List of 
Endpoints for Phase One of the Sponsorship 
Programme for the Testing of Manufactured 
Nanomaterials: Revision 

OECD, 
2010b 

ENV/JM/MONO 
(2012)40 

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

OECD, 2012 

ENV/JM/MONO 
(2016)63 

Alternative Testing Strategies in Risk Assessment 
of Manufactured Nanomaterials: Current State of 
Knowledge and Research Needs to Advance Their 
Use.  

OECD, 
2017a 

ENV/JM/MONO 
(2018)4 

Evaluation of In Vitro Methods for Human Hazard 
Assessment Applied in the OCED Testing 
Programme for the Safety of Manufactured 
Nanomaterials 

OECD, 
2018a 

ENV/JM/MONO 
(2018)24 

Investigating the Different Types of Risk 
Assessments of Manufactured Nanomaterials. 
Identifying Tools Available for Risk Management 
Measures and Uncertainties Driving Nano-Specific 
Data Needs 

OECD, 
2018b 

ENV/JM/MONO 
(2019)12 

Physical-chemical Decision Framework to Inform 
Decisions for Risk Assessment of Manufactured 
Nanomaterials 

OECD, 
2019a 

ENV/JM/MONO 
(2019)13 

Guiding Principles for Measurements and Reporting 
for Nanomaterials: Physical Chemical Properties 

OECD, 
2019b 

ENV/JM/MONO 
(2020)32 

Ability of Biopersistent/Biodurable Manufactured 
Nanomaterials (MNs) to Induce Lysosomal 
Membrane Permeabilization (LMP) as a Prediction 
of Their Long-Term Toxic Effects 

OECD, 
2020b 
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Agency or 
documentary 
standards 
organizations 

Status Document 
number 

Title Reference 

ENV/JM/MONO 
(2020)33 

Advancing Adverse Outcome Pathway (AOP) 
Development for Nanomaterial Risk Assessment 
and Categorisation Part 1: Final Project Report and 
Recommendations with Methodology to Prioritise 
Key Events (KEs) Relevant for Manufactured 
Nanomaterials 

OECD, 
2020c 

ENV/JM/MONO 
(2020)34 

Advancing Adverse Outcome Pathway (AOP) 
Development for Nanomaterial Risk Assessment 
and Categorisation Part 2: Case Study on Tissue 
Injury 

OECD, 
2020d 

ENV/JM/MONO 
(2020)35 

Advancing Adverse Outcome Pathway (AOP) 
Development for Nanomaterial Risk Assessment 
and Categorisation Part 3: Workshop Report and 
Recommendations 

OECD, 
2020e 

aThis table is not intended to be a complete compendium of ASTM, ISO, or OECD documents related to 
nanomaterials. 
Additional relevant documents may be found at: 

− https://www.astm.org/Standards/nanotechnology-standards.html 

− https://www.iso.org/standards.html 

− https://www.oecd.org/env/ehs/testing/oecdguidelinesforthetestingofchemicals.htm 

− http://www.oecd.org/env/ehs/nanosafety/publications-series-safety-manufactured-nanomaterials.htm 
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