INTRODUCTION:

* Additional considerations are required to execute guideline in vitro
genotoxicity studies for hazard identification of nanoforms under regulatory
frameworks.

«  Testing was undertaken to satisfy EU REACH requirements for mutagenicity hazard
identification of a metal oxide nanoform manufactured at <10 tonnes per annum
(Annex VI, Fig. 1, Table 1).

. The relevant legal text, associated guidelines, scientific understanding and best
practice are evolving rapidly (Table 2). However, there is little shared experience in
the public/industry domain on the practicalities of trying to implement this.

*  Here we share:

*  our approach to undertaking a robust, guideline- and guidance- compliant in
vitro mammalian gene mutation test.

«  some of the key outstanding challenges and limitations.

¢ How practicability and the context of “what the test was designed for” (i.e. as a
screening study) was considered.

METHODS:
¢ We utilised OECD test guideline 490 (in vitro Mammalian Cell Gene Mutation Tests
Using the Thymidine Kinase Gene), in a format amended for nanoforms.
¢ Weincluded specific considerations for:
*  Sample preparation
*  Avoiding interference
*  Validity criteria
* Cellline
* Additional characterisation included:
*  Dissolution
*  Particle size
*  Measurements in relevant medium
*  Deviations from the test guideline were reported

KEY ISSUES (Table 3):

¢ lack of clear technical/practical guidance: real potential for data to be
generated which is neither reliable, robust nor meaningful without
considerable expert input to study design.

*  Variance between requirements of legal text, associated guidance, latest scientific
understanding and best practise.

LIMITATIONS (Table 4):

*  Ability of single testing laboratory to undertake additional aspects of testing
required for nanoforms seriously limits ability to place such studies and/or
ensure their comprehensiveness in line with current guidance.

¢ Prohibitive time/cost implications: requirements for testing nanoform far
exceed typical timeline or budget expected for this type of regulatory
submission costing one third to double more, not including external expert
time.

* Decisions made on the design of this study sought to strike a balance
between the ideal and the practical (i.e. what was possible within the testing
facility).

CONCLUSIONS:

¢ We were able to undertake a robust, guideline- and guidance- compliant
study to support registration of the nanoform under EU REACH.

¢ The cost (time and monetary) of studies on nanoforms is far in excess of that on
bulk materials. This is further emphasised when considering that, in effect,
mutagenicity testing at Annex VII/VIIl under EU REACH is very much a screening level
study and there is a tendency to try and overinterpret such data for nanoforms.

* A rapidly changing scientific and regulatory landscape means guidance
relating to study design is somewhat fluid.

* To avoid significant barriers to realising the benefits of nano and other
advanced materials, a pragmatic approach balancing cost and practicability of
the additional regulatory testing requirements for nanoforms is needed.
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Via application of up-to-date additions and
amendments to traditional test guidelines, we realized
a robust, guideline and guidance compliant in vitro
mammalian cell gene mutation test to support
registration of a nanoform under EU REACH.
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Table 1: Basic characterisation of the
nanoform undergoing registration at EU
REACH Annex VII.

Fig. 1: Testing requirements for Annex VIl registration of a
nanoform, according to the EU REACH mutagenicity testing
strategy. Adapted from Chapter R.7a: Endpoint specific guidance
(Draft v7, 2023).

Table 2: Key literature to support design of the study. in total, over 20 separate resources were required to inform
design, far more than for standard chemicals when undertaking an in vitro mammalian gene mutation (OECD 490)
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Table 3: Considerations for testing nanoforms, and how we approached their inclusion into the study design.
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Table 4: Balancing the ideal with the practical — recognized limitations of the study
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