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Draft Guidance Document on the use of OECD Test Guidelines on genotoxicity testing for 

manufactured nanomaterials 

 

Introduction 

1. As part of its Programme of Work, the Working Party on Manufactured Nanomaterials 

(WPMN) established in 2006 a project entitled “Manufactured Nanomaterials and Test Guidelines” to 

review the adopted Test Guidelines and assess whether or not they are suitable for manufactured 

nanomaterials safety testing. 

2. The review of Test Guidelines related to testing for human health (Section 4) concluded that, 

in general the OECD guidelines are applicable for investigating the health effects of nanomaterials with the 

important proviso that additional consideration needs to be given to the physicochemical characteristics of 

the material tested, including such characteristics of the nanomaterial in the test media. In some cases, 

there will be a need for further modifications to OECD guidelines (OECD, 2009).  

3. In 2013, following the Chemicals Committee’s mid-term evaluation of the programme on 

the safety of manufactured nanomaterials, the OECD Council published a recommendation on the Safety 

Testing and Assessment of Manufactured Nanomaterials [C(2013)107]. Some key elements of this 

recommendation are that Members, in the testing of manufactured nanomaterials, apply the OECD Test 

Guidelines, adapted as appropriate to take into account the specific properties of manufactured 

nanomaterials and that Members update, according to OECD rules and procedures, the OECD Test 

Guidelines to include new test guidelines specific to, or existing test guidelines amended in the light of 

experience with, manufactured nanomaterials. 

 

Opportunity to address genotoxicity Test Guidelines: the combined action of the WPMN and of the 

Working group of National Coordinators to the Test Guidelines Programme (WNT)  

4. The WPMN launched the OECD’s sponsorship programme for the testing of nanomaterials 

in November 2007. In this context as well as of other international initiatives (e.g. NanoGenotox), several 

manufactured nanomaterials have been tested in the past few years using several existing Test Guidelines 

for genotoxicity.  

5. In parallel, in March 2010, the WNT approved the inclusion in the Test Guidelines 

Programme workplan of a new activity on the review and general update of the set of OECD Test 

Guidelines on genotoxicity for safety testing of chemicals in general. An Expert Group (EG) was 

established to support this work. Several TGs considered as obsolete and not in use anymore were deleted. 

In addition, the revision of several TGs was initiated, in particular the in vitro and in vivo chromosomal 

aberrations assays and the micronucleus assays together with the in vitro gene mutation assay. A separate 

project also started towards the development of a new TG on an in vivo comet assay. 

Outcome of the Ottawa meetings and workshop 

6. Results from the OECD’s sponsorship programme and from the experience gained with the 

use of OECD Test Guidelines on genotoxicity for the testing of nanomaterials were discussed in a 

Workshop of the WPMN on the genotoxicity of manufactured nanomaterials held on 18-19 November 

2013 in Ottawa, Canada. The objective of the workshop was to develop some recommendations for the 

adaptation of the Test Guidelines on genotoxicity to the testing of manufactured nanomaterials. 



7. It was acknowledged at the workshop, that in their current state, the TGs might not be fully 

applicable to the testing of manufactured nanomaterials, but these TGs could be more useful with some 

adaptations. Some recommendations for Test Guideline adaptations are strongly supported by data, others; 

might need further work before they can be implemented. 

8. Another objective of the workshop was to consider if some recommendations could be 

implemented rapidly to the TGs currently under revision.   

9. The expert group reviewing the OECD Test Guidelines on genotoxicity had their last 

meeting in November 2013, back to back with the WPMN Workshop on the genotoxicity of Manufactured 

Nanomaterials, in Ottawa, Canada. The recommendations from the workshop were thus subsequently 

discussed by the expert group working on the review of TGs on genotoxicity. 

 

10. The expert group agreed that a direct inclusion of some adaptations to the TGs at this stage 

might be misleading, because adaptation of the TGs could only be partial and could not encompass all 

needed adaptations. It was agreed that the recommendations developed by the workshop would be included 

in the Introduction document to OECD TGs on genotoxicity or in the Guidance Document under 

preparation.  

 

11. It was recognised that (i) in most jurisdictions, the current TGs on genotoxicity are required 

for the assessment of manufactured nanomaterials and that (ii) the above mentioned Introduction document 

and Guidance Document would not be published in 2014. Consequently, a subgroup of the WPMN and of 

the expert group on the review of OECD TGs on genotoxicity worked with the Secretariat to extract from 

the workshop conclusions some well-established recommendations, and develop a short Guidance 

Document on useful adaptations of the TGs for the testing of manufactured nanomaterials.  

 

12. The objective of this document is thus to gather these well-established recommendations for 

adaptations so that the users of the Test Guidelines are aware of the necessary changes to improve the 

applicability of the TGs to manufactures nanomaterials.  This Guidance Document is developed in close 

collaboration between the WPMN and the WNT. It is a living document which is intended to be updated as 

the recommendations can be strengthened and supported by internationally agreed reviews/reports. 

 

Some well-established recommendations to be considered by the user of the Test Guidelines on 

genotoxicity when testing manufactured nanomaterials 

 General adaptations applying to all genotoxicity TGs: 

 

o Physico-chemical properties 

13. Some important considerations relate to the determination and reporting of the 

physicochemical characteristics of manufactured nanomaterials, including these properties in the test 

media. In all cases the Test Guidelines need to be modified to ensure that appropriate consideration is 

given to adequate characterisation of the nanomaterial tested and also to the actual exposure of the test 

system, allowing for possible agglomeration/ disagglomeration. 

 

14. A number of measurements thus need to be made to characterise the test nanomaterial ‘as 

manufactured’ and (as soon as methods become available) in test media: 

- (a) primary particle size (average and range) distribution; 

- (b) aggregation and/or agglomeration state;  

- (c) shape and aspect ratio; 

- (d) crystallinity;  
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- (e) specific surface area;  

- (f) dispersibility; 

- (g) dustiness, for dust and aerosol exposure. 

- (h) solubility 

- Others, relevant physical and chemical properties of nanomaterials (e.g. 

coated/functionalised, core-shell manufactured nanomaterials) 

 

15. The elements of characterisation described above should be addressed in the test report. 

 

16. Methods for performing these tests are described in the OECD guidance on sample 

preparation and dosimetry for the safety of manufactured nanomaterials (OECD, 2012). 

 

 

o Toxicokinetics: 

17. Prior to conducting an in vivo genotoxicity study, there is a need to demonstrate that 

nanomaterial reaches the target tissue, where the target issue is not the site of contact. The test is not 

applicable for detecting primary genotoxicity if the nanomaterial does not reach the target tissue. 

 

18. Preliminary intravenous administration of the nanomaterial could be useful to help in the 

choice of the cell line for in vitro testing and to ensure the uptake of nanomaterials into that in vitro test 

system.  

 

 

 Adaptations related to in vitro genotoxicity TGs: 

 

o Cell system selection 

19. Although this is already emphasised in the existing TGs, and above, it should be noted that 

the choice of the cell lines should be particularly justified, in relation to their capacity for nanomaterial 

uptake. 

 

o In vitro Micronucleus test specific adaptations 

20. When conducting the in vitro micronucleus assay it is recommended that whenever 

cytochalsin B is used, it will be added post exposure to nanomaterial or according to a delayed co-treatment 

protocol, in order to ensure a period of exposure of the cell culture system to the nanomaterial in the 

absence of cytochalasin B (Gonzalez et al., 2011). 
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