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 57 
ITEM 1: ANNOUNCEMENTS/APOLOGIES FOR ABSENCE 58 
 59 
1. This was the first meeting for Professor Gareth Jenkins as the new chair 60 
of the COM. The Chair welcomed the COM members, assessors and 61 
secretariat. The Chair also welcomed Dr Ruth Bevan, Dr Kate Vassaux and Dr 62 
Sarah Bull from IEH Consulting providing support to the COM secretariat.  63 
 64 
2. Members were requested to declare any interests before the discussion 65 
of any items. 66 
 67 
ITEM 2: MINUTES OF MEETING ON 11th FEBRUARY 2021 68 
(MUT/MIN/2021/01) 69 
 70 
3. Members agreed the minutes of the COM meeting held on the 11th 71 
February 2021 (MUT/MIN/2021/01), subject to minor typographical 72 
amendments. 73 
 74 
ITEM 3: MATTERS ARISING  75 
 76 
4. The COM member Dr Mike O’Donovan had unfortunately resigned due 77 
to ill health. This meant there was currently a vacancy for a member of the COM. 78 
An advert to fill this vacancy would be published later this year. 79 
 80 
5. A number of COM guidance documents had been completed and would 81 
be published on the COM website. These included the overarching COM 82 
guidance Document, the document on 3D models and the document on germ 83 
cell mutagens.  84 
 85 
ITEM 4: REVIEW OF THE OPINION ON TITANIUM DIOXIDE (E171) 86 
PRESENTED BY THE FOOD STANDARDS AGENCY (MUT/2021/03) 87 
 88 
6. Professor S Doak had written to the secretariat prior to the meeting and 89 
declared that her laboratory carried out research on the uptake and toxicity of 90 
titanium dioxide nanoparticles in human cultured cells. No evaluation of the 91 
genotoxicity of titanium dioxide was carried out and Professor Doak had not 92 
been involved in the European Food Safety Authority (EFSA) evaluation. The 93 
declaration was regarded as a non-personal specific interest and did not 94 
preclude Professor Doak from contributing to the discussions. Julia Kenny 95 
informed the Chair that authorisation of the use of titanium dioxide in 96 
pharmaceuticals was contingent on the EU legislation/classification and 97 
therefore of interest to the pharmaceutical industry. As Julia Kenny had not 98 
been involved in data generation for titanium dioxide, was not a co-author of 99 
the EFSA opinion and had not received any funding for research in relation to 100 
titanium dioxide that there was no conflict of interest and therefore could take 101 
part in the COM discussion of this item. 102 
 103 
 104 
7. The Food Standards Agency has asked for advice on the genotoxicity of 105 
Titanium Dioxide, following a recent re-evaluation from the European Food 106 
Safety Authority (EFSA). 107 
 108 
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8. Titanium dioxide is an authorised Food Additive in the EU and under GB 109 
Food Law (retained EU law Regulation No 1333/2008 on food additives). It is 110 
used in food as a colour to make food more visually appealing, to give colour to 111 
food that would otherwise be colourless, or to restore the original appearance 112 
of food. 113 
 114 
9. Titanium dioxide has been the subject of multiple safety evaluations. 115 
Following an evaluation in 2016 by EFSA, it was determined that E 171 mainly 116 
consisted of micro-sized Titanium dioxide particles, with a nano-sized (< 100 117 
nm) fraction less than 3.2% by mass. Uncertainties around the identity and 118 
characterisation of E 171 were however highlighted, noting that no limits for the 119 
particle size of E 171 were set in the EU specifications. With regards to 120 
genotoxicity, based on the available genotoxicity data and considering other 121 
absorption, distribution, metabolism and excretion parameters (ADME) the 122 
EFSA Panel on food additives and flavourings (FAF) concluded that orally 123 
ingested Titanium dioxide particles (micro- and nanosized) were unlikely to 124 
represent a genotoxic hazard in vivo. With regards to other endpoints 125 
additional testing was required to establish an ADI, such a multigeneration or 126 
extended-one generation reproduction toxicity study according to the current 127 
OECD guidelines. 128 
 129 
10. However, following the review of Titanium dioxide specifications in 2019, 130 
and based on the fraction of nanoparticles present in E171, the food additive 131 
fell under the scope of the EFSA guidance on nanotechnology for “a material 132 
that is not engineered as nanomaterial but contains a fraction of particles, less 133 
than 50% in the number–size distribution, with one or more external 134 
dimensions in the size range 1–100 nm” and a recommendation for re-135 
assessment of the safety of Titanium dioxide was proposed. 136 
 137 
11. In the most recent evaluation published in 2021, data evaluated was for 138 
the food additive Titanium dioxide E171 as well as titanium dioxide other than 139 
E171 containing a fraction of nanoparticles <100nm or nano titanium dioxide. 140 
Concerning the genotoxicity studies, combining the available lines of evidence, 141 
the EFSA FAF Panel concluded that Titanium dioxide particles have the 142 
potential to induce DNA strand breaks and chromosomal damage, but not 143 
gene mutations. No clear correlation was observed between the physico-144 
chemical properties of Titanium dioxide particles – such as crystalline form, 145 
size of constituent particles, shape and agglomeration state – and the outcome 146 
of in vitro or in vivo genotoxicity assays(i.e. a cut-off value for Titanium 147 
dioxide particle size with respect to genotoxicity could not be identified). The 148 
EFSA FAF Panel concluded that several modes of action (MOA) may operate 149 
in parallel and the relative contributions of the different molecular mechanisms 150 
resulting in the genotoxicity of Titanium dioxide particles are unknown. Based 151 
on the available data, no conclusion could be drawn as to whether the 152 
genotoxicity of Titanium dioxide particles is mediated by a mode (s) of action 153 
with a threshold(s). Therefore, the EFSA FAF Panel concluded that a concern 154 
for genotoxicity of Titanium dioxide particles cannot be ruled out. 155 
 156 
12. Paper MUT/2021/03 summarised the EFSA 2021 evaluation and 157 
included a number of questions that the COM were requested to consider. 158 
 159 
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13. The COM had concerns over the quality and robustness of some of the 160 
studies considered by EFSA to draw its conclusions and noted that the overall 161 
data considered by EFSA was heterogenous (e.g. the range of particles 162 
evaluated was diverse; different types of approach and assays; different doses; 163 
different cell models; some studies were published in obscure or non-164 
genotoxicity journals and the inclusion of non-GLP studies, which all 165 
contributed to the difficulty in making comparisons and an overall evaluation). 166 
Members were also concerned over the potential for publication bias in the 167 
studies evaluated by EFSA (i.e. where negative studies were less likely to be 168 
published). It was also noted that until relatively recently, the specification of 169 
E171 was poorly defined, which contributed to uncertainty and difficulty in 170 
evaluation. 171 
 172 
14. Regarding mode of genotoxic action, the COM agreed that the evidence 173 
indicated an indirect interaction with DNA with a threshold for genotoxicity. 174 
Although some in vitro tests reported a positive result these appeared to mainly 175 
relate to nanoparticles with the micro-sized particles mainly giving negative 176 
results[SR1][SR2]. The in vivo studies tended to be of better quality and negative. 177 
The relatively low nano-fraction in E171 (i.e. often less than 3.2%) and its low 178 
bioavailability, could be important factors when considering risk assessment. 179 
 180 
15. Members considered that the lack of quality in the evidence (e.g. mixed 181 
particle sizes (micro and nanoparticles) and a wide variety of testing 182 
approaches) did not allow definitive conclusions to be drawn and therefore did 183 
not agree with the EFSA overall conclusions on the genotoxicity of E171 184 
Titanium dioxide. A review of more reliable and robust dataset may be required 185 
before conclusion could be drawn on the mutagenicity of titanium dioxide 186 
particles. Members noted that EFSA made no clear distinction between the 187 
genotoxicity of nano-sized and micro-sized titanium dioxide particles. EFSA 188 
seemed to have put a lot of emphasis on the evidence from nano-sized particle 189 
studies when nanoparticles made up only a small fraction of E171. The COM 190 
suggested that that if practicable, restricting the amount of nanoparticles in the 191 
specification for E171 may reduce any potential genotoxicity risk. Additionally, 192 
the COM considered that the wording of EFSA’s conclusion was not helpful 193 
from a risk communication perspective. Due to the heterogenous data and 194 
equivocality of the evidence further refinement of the data evaluated may be 195 
needed before definitive conclusions on the genotoxicity and safety of titanium 196 
oxide could be made. Currently, the EFSA conclusions were not justifiable 197 
based on the available evidence and this may create unnecessary concern for 198 
the public. 199 
 200 
ITEM 5: HORIZON SCANNING 201 
 202 
5a Forward look from the Chair 203 
 204 
16. The Chair suggested two main areas of potential interest to the COM, 205 
which were genomics and next generation sequencing, and the use of 206 
genotoxicity markers in human biomonitoring. It was anticipated that in the next 207 
few years genomics and sequencing would be seen more in genotoxicity, 208 
including Duplex sequencing. There was a potential for this to support or even 209 
replace genotoxicity testing, particularly testing for gene mutation or point 210 
mutation. Developments in these areas may also provide an opportunity to 211 
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gain more information from biomonitoring, occupational exposure or 212 
environmental exposure.   213 
 214 
5b Presentation by HSE 215 
 216 
17. Dr Lata Koshy gave a presentation on the work of the HSE post the UK 217 
exit from the EU. HSE are involved in a number of activities within UK REACH 218 
(Registration, Evaluation, Authorisation and Restriction of Chemicals), which 219 
includes identifying hazards, such as mutagenicity, and identifying substances 220 
of Very High Concern (SVHC). Most of the HSE work on Classification, 221 
Labelling and Packaging regulation relates to hazard identification for industrial 222 
chemicals. The HSE is also involved in the regulation of biocides and 223 
pesticides. Additionally, the HSE produces summaries for ministers and HSE 224 
opinions on the mandatory classification of substances and whether to align 225 
with EU opinion. The future work programme of the HSE is still being worked 226 
out post EU Exit and will be limited by resource and recruitment. HSE 227 
anticipated that it would complete the evaluation of two to three active 228 
substances per year. Evaluation of mutagenicity is a key part in determining 229 
whether an active substance will be given approval. Mutagenicity is also a key 230 
factor in the UK review of new and existing substances and import tolerance 231 
for pesticides. Due to the short timeline, it may be difficult consulting with COM, 232 
which has three meetings per year.  233 
 234 
18. Some key differences for HSE since the UK exit from the EU is that the 235 
HSE has to act in isolation from EFSA and ECHA and from that peer review 236 
process. Its independence meant that it had to improve its own individual peer 237 
review process and has set up various expert groups and developed links with 238 
various other expert advisory groups. HSE may consult the COM in the future 239 
in relation to complex genotoxicity data sets and for advice in reviewing GHS 240 
for germ cell mutation category 1 and 2. The COM guidance documents and 241 
expert advice will be useful to the HSE and its advice on specific areas, for 242 
example, on mode of action/threshold mode of genotoxic action and the use of 243 
QSARs.  244 
 245 
Government assessors 246 
 247 
19.  Assessors from other Government Departments and agencies were 248 
asked for any horizon scanning topics they wished to highlight. VMD had an 249 
interest in biopharmaceutical molecules and their potential for mutagenicity. 250 
VMD were not aware of any guidance on how to assess the mutagenic 251 
potential, for example, of modified stem cells or monoclonal antibodies, 252 
particularly those sourced from different species (e.g. xenogeneic stem cells). 253 
VMD may seek the view of the COM of this area in the future. BEIS noted that 254 
it had set up its own expert scientific advisory groups following UK exit from the 255 
EU and that it would be seeking to develop links with secretariats for other 256 
expert advisory groups, such as the COM.  257 
 258 
20. Members of the COM were asked to send in any thoughts on horizon 259 
scanning topics to the COM secretariat. 260 
 261 
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ITEM 6 - Toxicogenomics and Risk Assessment: Application of 262 
Transcriptomics and Next-Generation Sequencing to Genotoxicity and 263 
Carcinogenicity Assessment (MUT/2021/04)[SR3] 264 
 265 
21. At the COM meeting in February 2021, during discussions of some 266 
preliminary literature on ‘toxicogenomics and risk assessment’ (MUT/2021/06), 267 
Members noted that this field could at present be considered to comprise two 268 
different major elements; the more highly established field of transcriptomics, 269 
and the newer area of next-generation sequencing technologies. It was felt that 270 
it would be useful for a document to be prepared providing a preliminary 271 
overview of these two areas and their potential applications to risk assessment 272 
in the fields of mutagenicity and carcinogenicity. Discussion paper 273 
MUT/2021/04 [KV4][SR5]provided an overview of these two areas, summarising 274 
narrative from three recently published review articles. 275 

22. Members noted that overall this is a very fast-developing area. For this 276 
reason, it may be difficult for the COM to establish a specific guidance 277 
document, as this would rapidly become out of date. However, Members also 278 
considered that this is a very important area in the development in genotoxicity 279 
assessment and should be kept under evaluation by the Committee. 280 
 281 
23. Some major areas of work in this field were highlighted by individual 282 
COM Members for consideration. These included: Current efforts to obtain 283 
mutational signatures and match these to environmental exposures, which was 284 
noted as an area that the COM would probably wish to focus on further; 285 
Progression of work on TGx-DDI, noting that data is being passed to regulators 286 
with the aim to be able to provide guidance; Development of duplex 287 
sequencing at Health Canada, which is starting to be useful for investigations 288 
of germ-cell mutagenesis and for dose-response analysis; Use of cancer-driver 289 
mutations via the ‘CarcSeq’ method at FDA. 290 
  291 

24. In terms of document progression, a more detailed paper could be 292 
envisaged, noting techniques and methodologies that are becoming available, 293 
and describing some examples of how these techniques may be becoming 294 
applicable to investigation of genotoxicity. It was agreed that further 295 
development of any paper from COM concerning the use of toxicogenomics for 296 
risk assessment purposes would be discussed by a small sub-group of 297 
interested members prior to the next meeting. 298 
 299 
ITEM 7 - Guidance on Genotoxicity Testing Strategies for Manufactured 300 
Nanomaterials (MUT/2021/05) 301 
 302 
25. As part of an update of the overarching COM guidance document, 303 
several additional topics have been included for consideration. One such area 304 
addresses genotoxic testing strategies for manufactured nanomaterials (NMs). 305 
It is recognised by the Committee that this is a rapidly developing area and 306 
updates will be carried out as new information becomes available. 307 
 308 
26. This paper (MUT/2021/05) presents a first draft of the suggested 309 
guidance, prepared to a format previously agreed by COM at the meeting in 310 
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November 2020 (MUT/2020/19). Members considered that it was important to 311 
add a note to clarify that ‘Stage 0’ of the COM recommended approach for 312 
genotoxicity testing would not apply to NMs. Other small changes to the 313 
document were also highlighted.  314 
 315 
27. A question was raised regarding whether COM should recommend a 316 
positive control for NM testing. This was not considered feasible at present as 317 
this would probably need to be both assay and cell line specific, due to differing 318 
sensitivities. Members requested that this information be added to the 319 
document. It was also agreed that a note should be added to consider the most 320 
appropriate dispersion technique for a specific NM.  321 
 322 
28. It was agreed that, following the amendments agreed above, the final 323 
version of the document could be signed off by Chair’s Action.  324 
 325 
RESERVED ITEM  326 
 327 
ITEM 8 - Presentation on OECD development of the Mini-Ames 328 
Dr Robert Smith, Covance 329 
 330 
29. Dr Robert Smith is the UK representative on the OECD expert group 331 
developing the mini-Ames test. The presentation was a personal summary of 332 
the activities of the OECD expert group on miniaturised bacterial mutation 333 
assays and did not necessarily reflect the views of the expert group as a 334 
whole.  335 
 336 
30. The bacterial reverse gene mutation assay, or Ames test (OECD 337 
TG471), is one of the most widely used tests for detection of mutagenicity. The 338 
OECD TG describes the Agar plate incorporation method and/or pre-incubation 339 
method and recommends conducting the test using a panel of 5 strains to 340 
screen for a broad selection of potential mutagens. Several miniaturised 341 
versions have been developed which differ from the standard Ames assay 342 
through the use of multi-well plates, use of liquid media rather than agar plates, 343 
fewer bacterial strains and reduced numbers of bacterial cells (and volumes 344 
etc). These are already extensively used as they offer higher throughput with a 345 
significant reduction in the amount of test material required (around ~5-fold and 346 
~20-fold reduction for the 6- and 24-well formats respectively).  347 
 348 
31. A Detailed Review Paper (DRP) is being prepared by OECD to evaluate 349 
the various mini-Ames assays and to compare these to the standard Ames 350 
test.  Data indicate excellent agreement between the miniaturised and 351 
standard assays, with liquid suspension assays showing lower sensitivity 352 
(higher frequency of false negatives) relative to the 6- and 24-well plate 353 
assays. There was an improvement in correspondence between mini- and 354 
standard Ames based on 5-strain compared with 2-strain which was more 355 
marked for the liquid suspension assays.  356 
 357 
32. Following the presentation members considered the possibility of 358 
whether data obtained from Ames IITM assays, which can be bought ‘off the 359 
shelf’, run by inexperienced laboratories may have influenced the findings of 360 
the DRP. However, there had been a requirement for laboratories to show 361 
proficiency prior to submitting data for inclusion. Although there was good 362 
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concordance between the 4 assays evaluated, there was some remaining 363 
discussion around comparison of top doses as the fluctuation assay expressed 364 
dose as µg/ml and the Ames as µg/plate. It was also considered that exposure 365 
might be enhanced for the fluctuation assay, as less cells are present. The 366 
effect of pre-incubation with the fluctuation assay was queried and had been 367 
associated with a small increase in sensitivity and specificity. The maximum 368 
limit on concentration per well/plate was considered by members to be a 369 
critical factor for take up of the assays once finalised.  370 
 371 
33. It was confirmed that the Secretariat would circulate the DRP once issued 372 
and that members would provide feedback on the more detailed document. 373 
Although there will be two commenting rounds in total, members were 374 
encouraged to provide detailed comments in the early stages of review. It was 375 
noted that the inclusion of nanomaterials would need to be carefully 376 
considered, particularly in light of previous considerations where the full Ames 377 
test was deemed unsuitable for nanomaterials.  378 
 379 
OPEN SESSION 380 
 381 
ITEM 9 – Presentation on Toxicogenomics in toxicology testing 382 
Dr Scott Auerbach, Division of the National Toxicology Program, National 383 
Institute of Environmental Health Sciences, USA. 384 
 385 
34. Functional omics technologies are a powerful tool for the 386 
characterisation of chemical effects in biological systems. Historically the 387 
primary use of omics technologies, transcriptomics in particular, has been to 388 
characterise chemical mode action to understand toxicological mechanisms 389 
and human relevance. More recently effort has been put into use of 390 
transcriptomics as a means to identify a biological effect point of departure that 391 
roughly approximates a point of departure derived from much more resource 392 
intensive studies such as the two-year cancer bioassay.  393 
 394 
35. The presentation discussed how transcriptomics has been used for 395 
qualitative characterisation of chemical effects and how it is being modelled to 396 
derive a genomic-based point of departure. In addition, some of the current 397 
scientific challenges that need to be addressed to facilitate more widespread 398 
use of genomic point of departure values for health-based guidance value 399 
determination were also discussed. 400 
 401 
36. Following the presentation, the sensitivity of the methodology was 402 
queried as some genotoxic compounds may not have a strong genotoxicity 403 
signal over the shorter exposure time. This is addressed by the inclusion of 404 
doses of test substance up to the maximum tolerated dose during screening 405 
which should produce a signal if it is genotoxic. The limitation of precision of 406 
toxicogenomics in its ability to determine what proportion of cells are affected 407 
to produce the measured ‘fold’ change was highlighted. This was anticipated to 408 
be a chemical specific issue as those only affecting a small number of focal 409 
points (e.g. nitrosamines) would take longer to produce a signal than chemicals 410 
affecting multiple sites (e.g. TCAB) and should be taken into account to avoid 411 
inaccuracies. The use of gene-set dose response data (as a point of departure) 412 
with BMD modelling was also discussed. There is no standard model to use 413 
with such data as the adverse effect size (BMR) for a particular gene is not 414 
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known for many chemicals. It is also not possible at this time to take into 415 
account the effect of co-variables, which is an important consideration for 416 
human data, however this is being actively addressed by a number of groups.     417 
 418 
ITEM 10: ANY OTHER BUSINESS 419 
 420 
37. The COM had recently been sent a consultation on a new draft Test Guideline 421 
on the mammalian erythrocyte Pig-a gene mutation assay. Members were requested to 422 
send any comments to the secretariat by the 14th July, so that these could be collated 423 
and sent to the OECD by the deadline on the 16th July.  424 
 425 
ITEM 11: DATE OF NEXT MEETING 426 
 427 
38. 12 October 2021 428 
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