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Breast Cancer UK is dedicated to the prevention of breast cancers by reducing public
exposure to the carcinogenic, hazardous and hormone disrupting chemicals routinely found in
the environment and everyday products.

Breast Cancer UK supports the proposal thaiméthylbenzylidene camphor -MBC) is
identified as a substance of very high concern (SVHC) in accordance with article 57(f) of
Regulation (EC) 1907/2006 (REACH), due to its endocrine disrupting properties and
probabé serious effects on intact organisms in the environment. We believe the annex XV
dossier was thoroughly researched and agree with its recommendations.

According to the European Union ExpertsO advisory group document published by the
Director General JoirResearch Centre "Relevance of the data to humans should be assumed
in the absence of appropriate data demonstratingelemanceO (reference 1). Therefore, we

also suggest that the endocrine disrupting propertiesMBZ may be reasonably expected

to pose problems for human health, such as a possible increase in breast cancer risk, due to its
oestrogenic and aréindrogenic properties. Furthermore, we would like to draw attention to
peer reviewed articles published recently, which support further teeofo4MBC as an
endocrine disrupting chemical, with multiple modes of action, which impacts both vertebrates
and invertebrates (references 2, 3, 4, 5, 6), and is widespread in the environment (references
7, 8,9, 10).

The main mode(s) of action ofMBC (or its metabolites) is as an oestrogen receptor agonist
and/or an androgen receptor antagonist. In particular, the dossier provides strong and
convincing evidence thatMIBC is oestrogenic (e.g. Table 7 p.16). A similar conclusion was
reached by the Dash EPA, who found strong evidenceMBC was oestrogenic and
classified it as a Category 1 EDC (11). There is considerable evidence to suggest oestrogenic
compounds increase the risk of breast cancer (and other endocrine related disorders) (e.g.
referenced 2, 13). Oestrogen mimics, like natural oestrogens, bind oestrogen receptors which
results in altered gene expression causing rapid cell multiplication and differentiation, which
increases the likelihood of DNA damage and mutations that initiate breastrcéng.
reference 13).

The Annex XV dossier suggestdMBC might affect progesterone and thyroid hormones, but
these effects were not considered, due to insufficient evidence (p.26, final sentence). It also
suggests MBC may be a potential inhibitorfal7b-HSD, an enzyme that metabolises
oestrogens and androgens, based on virttdlsgreening data. The dossier concludes that
ED effects are mainly based on oestrogenic and androgenic effectgfsiino, in vitro and

in vivo studies, mainly of fish red rodents, as well as data from the structurally and
functionally similar UV filter, 3BC (p.45).

Additional studies

Endocrine effects in aquatic invertebrates

Recent studies by Ozfez et al. (201@&fdrence2, 3) demonstrated thatMBC affects
embryo development in midges. They found that exposureNiB@ increases the stress




response and impacts a hormonal gene (the ecdysone receptor gene, involved in development
and reproduction) in midge embryos. Thisding is environmentally relevant, as most insect
embryos develop in water systems, where UV filters accumulate.

Endocrine disruptingand toxiceffectsin vertebrates

Based on studies using zebrafish embryos, Li et al. (2016) (reference 5) concludéd that
MBC is a teratogen and an acetylcholinesterase inhibitor, which disrupts early vertebrate
development. Anin vitro study by Broniowska et al. (2016) (reference 6) found that
environmentally relevant concentrations eMBC adversely affect the viabilitpf human

nerve cells, probably by enhancing apoptosis. Oestrogenic EDC mixtures contaMiB@ 4

were shown to affect brain development in rats (reference 4). These studies stig§&st 4
adversely affects development in vertebratedinvertebrates.

The dossier states thatMBC shows high potential for biaccumulation and includes a
number of references which support its widespread distribution (Part Il, p53). Several recent
studies demonstrate further the widespread distribution-&B&, including astudy by

Emnet et al. (2015) (reference 7) which demonstrates its presence in seawater and sea ice in
Antarctica, (close to an Antarctic research station) and another which shows high
concentrations in seawater from beaches in the Canary Islands. Thesgahmn to suggest
significant potential for adverse effects were found for one particular beach that was studied
(reference 8). Other studies highlight it is widespread in China and Korea (references 9, 10).
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