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Comments on classification proposal for Resorcinol

Comments were submitted online to ECHA (https://echa.europa.eu/harmonised-classification-and-
labelling-consultation/-/substance-rev/78903/term) on 18 March 2025.

1 General comments

CHEM Trust thanks the dossier submitter for its proposal to classify Resorcinol as an endocrine
disrupting chemical (EDC) for human health under the CLP regulation. We fully support the
proposed classification of Resorcinol as an EDC for human health, category 1.

By way of introductory remarks, CHEM Trust would like to highlight the conclusions of the ECHA
Member States Committee discussions on a tentative identification of Resorcinol as a substance of
very high concern (SVHC) in 2020. Whereas the SVHC identification under article 57(f) of the REACH
Regulation of the substance could not gather unanimity, the MSC however agreed that available
scientific evidence supports that Resorcinol meets the WHO 2002 definition of an endocrine
disruptor (ECHA, press release, Resorcinol not identified as a substance of very high concern, 16
June 2020, https://www.echa.europa.eu/-/resorcinol-not-identified-as-a-substance-of-very-high-
concern, last consulted on 7 February 2025).

As per CHEM Trust’s view, the existing MSC conclusion on the EDC properties of Resorcinol would
per se already allow to classify the substance under the criteria set out in the CLP regulation.

Nonetheless, we find that the present dossier brings interesting new elements - in particular
regarding the interpretation of existing human data - that help further clarify questions that led to
intense discussions in the context of the MSC 2020 debates and further make the case for the CLP
classification proposal. Our comments also rely on the newly introduced guidance document to
implement the CLP criteria to support the proposed classification on several aspects ECHA
(Guidance on the application of the CLP criteria, November 2024, https://echa.europa.eu/guidance-
documents/guidance-on-clp, last consulted on 7 February 2025).

Finally, we find it important to acknowledge the significant effort of the dossier submitter to present
all available data, including clear criteria regarding the reliability of the different studies and their
potential limitations, in an extremely transparent way. We believe that it will serve the aim of high-
quality discussions in the RAC context.
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2 Specific comments on the assessment of Resorcinol
against the scientific criteria for EDC identification under
the CLP Regulation

In CHEM Trust’s view, not only does Resorcinol meet the WHO definition of an endocrine
disrupting chemical, but also the CLP criteria for the regulatory identification of such substances.

According to the CLP criteria (European Commission, Regulation (EC) No 1272/2008 as regards
hazard classes and criteria for the classification, labelling and packaging of substances and mixtures,
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32023R0707&from=EN),
classification of a substance as a category 1 EDC shall be largely based on evidence from at least one
of the following:

a) human data;
b) animal data;

c) non-animal data providing an equivalent predictive capacity as data in points a or b.

As detailed in our comments, there is scientific evidence of all such types to support that
Resorcinol meets the regulatory requirement for EDC classification in category 1.

1) Adverse effects in intact organisms or its offsprings or future generations

According to the available evidence, there is both human and experimental data that support that
Resorcinol has adverse effects on the thyroid function.

Human data includes case reports, a volunteer study, occupational studies and an environmental
study. They document symptoms of goiter and severe hypothyroidism both on intact and non-intact
skin. For some of the cases, some biological parameters were measured and are fully consistent
with the blockage of the hormone synthesis in the thyroid. Symptoms are fully or partially reversed
upon cessation of exposure to Resorcinol, which clearly supports that the substance plays a key role
in their onset.

In previous MSC discussions, questions have been raised about the exposure conditions and the
high concentrations that people were exposed to in some of these studies (medical case reports).
These were used to challenge the proposed SVHC identification.

These arguments can however not be accepted to challenge the validity of the present human data
in the context of the identification of Resorcinol as an EDC under the CLP Regulation, for the
following reasons:

e To start with, it is very rare to have human data in the context of an EDC identification
dossier. Because of the real-life exposure conditions, it is obvious that the studies have
imperfections. However, the data adds significant value to the dossier and to the overall
weight of evidence assessment, including when it comes to the assessment of the biological
plausibility of the link between observed effects and the endocrine activity.
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e The pattern of effects upon exposure to Resorcinol in humans is very clear from all the
available data, and so is the pattern of reversal of symptoms upon cessation of exposure.

e Since the MSC discussions took place in 2020, newer data (in vitro studies) have been made
available and help clarify points previously considered contentious in the assessment of the
available medical cases (that included individuals with damaged skin). The most recent data
supports the potential metabolisation of Resorcinol when administered via dermal route,
with the process taking place progressively and supporting the systemic availability of yet
to be metabolised Resorcinol after dermal administration (Dossier Submitter, CLH dossier,
p. 16). It supports the hypothesis that the substance can enter undamaged skin and it
therefore reinforces the relevance of previously available human cases for the analysis of
Resorcinol’s adversity and the present EDC assessment.

¢ Finally, and perhaps most importantly, there is no conflict between the results observed
in humans and experimentally in other studies. Keeping in mind that both the CLP
Regulation and the CLP guidance document insist that, as a general rule, human data is at
the top of the hierarchy in terms of weight of evidence assessment (ECHA, CLP guidance
document on the criteria, part 3, p.304), there is therefore even less of a reason to
undermine the valuable insights that the human data provides to the present discussion. In
fact, the effects observed in human studies are very consistent with observations in
experimental animal studies and mechanistic studies. Together, they document the action
of Resorcinol on the inhibition of TPO.

Experimental data investigating Resorcinol’s adversity consists of a wide range of studies, including
single dose toxicity studies, repeated exposure studies via subcutaneous route, dermal route;
gavage; diet and drinking water administration; and inhalation.

Overall the available in vivo data supports the thyroid effects of Resorcinol, showing a decrease
of iodine uptake, increased thyroid weight, histological changes, and changes in circulating levels
of the thyroid hormones (increases in TSH and in T3, and reduction in T4). The latter changes are
fully consistent with the observations of the human studies that measured biological parameters.

The only available two-generation reproductive toxicity study in rats in line with OECD TG 416
also shows changes in the circulation levels of thyroid hormones. While the effects are not
statistically significant, the variations are noticeable enough to be taken into account. Indeed, as
per the 2018 ECHA/EFSA guidance for the identification of endocrine disruptors in the context of
Regulations (EU) No 528/2012 and (EC) No 1107/2009 (https://doi.org/10.2903/j.efsa.2018.5311,
last consulted 7 February 2025), even small changes of circulating levels of T3/T4/TSH are to be
taken into account in the analysis of adversity in the context of an ED assessment. The more recent
CLP guidance document also stresses that “all thyroid toxicity related mechanisms in e.g., rodents
are considered relevant for humans, unless conclusively demonstrated not to be human relevant”
(ECHA, CLP guidance, part 3, p.310).

This is very useful for the present assessment. The study findings suggest effects of the substance
on locomotor activity in male rats exposed in utero and after birth to weaning at doses well below
those associated with neurotoxicity in existing studies (observed at PND 61, statistically significant
from 40 mg/L (2.8-18.5 mg/kg/d) (Dossier submitter, CLH dossier, p. 95). We therefore concur with
the dossier submitter on the hypothesis that the substance possibly impacts cognitive processes,
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since it acts via TPO inhibition and the brain development of the offspring requires maternal
thyroid hormones and can be affected by small changes in their levels.

Unfortunately, the lack of investigation of sensitive enough parameters in the study does not allow
to make further conclusions on neurobehavioural and other developmental effects. While
acknowledging the limitations of the study, it is important to remember that dossier submitters
have no other choices than working with the available data, since the CLP Regulation does not
require the generation of new studies. As outlined in the OECD GD 150 and widely accepted, a two-
generation reproductive toxicity TG 416 study is less fit for EDC assessment than an extended one-
generation TG443 study and has not been validated for thyroid parameters. Still, the findings of
this study are still relevant for the present EDC assessment and support the pattern of thyroid
effects of Resorcinol observed in other studies.

2) Endocrine activity and Mode of Action analysis

The mechanistic data available in the present dossier allows the identification of TPO inhibition,
a key enzyme for the synthesis of thyroid hormones, as mode of action for the endocrine activity
across all test systems used.

The pattern observed is a potent TPO inhibition in vitro, which is influenced by iodine concentration
(higher concentration results in reduced inactivation). This is fully consistent with observations in
vitro, in vivo, and in human data and with general knowledge in biology and endocrinology that
widely considers that the inhibition of TPO impacts the TH synthesis.

The dossier submitter relies on the validated AOP 42 dedicated to support the analysis of the mode
of action via TPO inhibition and the consequences in terms of adverse effects observed in mammals.
On this basis, it postulates that TPO inhibition leads to decreased TSH synthesis, which leads to
decreased T4 levels in serum. We support this hypothesis and again acknowledge that it is
consistent with results of other existing studies.

3) Biologically plausibility between adverse effects and endocrine activity

The data available in the present dossier shows that both in humans and in animals, the effects
observed are consistent with the mechanism of TPO inhibition. Whereas the effects observed in
animals are milder than those observed in humans, they remain fully consistent with the
postulated mode of action. Therefore, the biologically plausible link can be considered high.

In previous MSC discussions, some questions were raised about the dossier submitter’s reliance on
the AOP 42 on TPO inhibition to postulate the mode of action and to support the demonstration of
the biologically plausible link. The argument used was that Resorcinol only fits the first key events
of the AOP and not the events closer to the adverse health outcomes.

However, these criticisms cannot be considered valid to challenge the hypothesis of the present
dossier and the proposed EDC classification.

e First of all, the reliance on the AOP 42 only adds to the existing explanation of the mode of
action, which is already very clear from all the available data.
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e Second, the CLP guidance document explicitly states that: “To conclude on the biological
plausibility of the link, it may not be necessary to have demonstrated the whole sequence
of events leading to the adverse effect. Existing knowledge from, e.g., endocrinology and/or
toxicology, may be sufficient to conclude on the biological plausibility of the link between
adverse effects and the endocrine activity (...) For classification purposes, knowledge and
demonstration of the full MoA is not a requirement. The MoA analysis should aim at
establishing biological plausibility based on the consistency and coherence of the responses
obtained on measured parameters with a postulated MoA” (ECHA, CLP guidance, part 3, p.
297). It further adds that: “The conclusion on biological plausibility is based on whether the
included KERs are consistent with the general knowledge of biology and the evidence
available for the substance affecting one or more KEs. The analysis of the biological
plausibility for the KER refers only to the broader knowledge of the biology, physiology,
endocrinology, and toxicology involved. In a postulated MoA, the KERs need to be consistent
with the current understanding of biology, physiology, endocrinology, and toxicology” (ECHA,
CLP guidance, part 3, p. 299). These conditions are clearly met in the demonstration of the
present dossier.

Conclusion

Overall, the present dossier demonstrates that Resorcinol meets the criteria set out under the CLP
Regulation for identification and classification as an EDC category 1 due to its effects on the
thyroid function (therefore based on T-mediated parameters). The available data provide evidence
of adverse effects in intact organisms, of endocrine activity, and of the presence of a biologically
plausible link between the two.

According to the CLP guidance part in relation to decisions on classification:
“Classification as ED HH 1; EUH380 may be warranted e.g. when:

There is evidence that the observed pattern of thyroid-related effects lead to the overall
conclusion that they constitute an adverse effect. Evidence on thyroid-related effects will normally
consist of data on thyroid weight and histopathology, since these are the most frequently
investigated parameters. When adverse effects are observed on the thyroid gland, additional
mechanistic information is not necessarily required to meet the CLP ED criteria. This is because
effects on thyroid weight and histopathology, which are ‘T-mediated’ parameters, provide intrinsic
evidence of adverse effect(s) via endocrine activity.

Nevertheless, the evidence for endocrine activity may be further supported by alteration of specific
parameters like reduced serum T4 or T3, increased TSH, increased total cholesterol or altered
LDL/HDL ratio, and data on MIEs. In cases where the observed adverse effects could be also mediated
via non-endocrine activity (such as DNT effects), information about endocrine activity is needed in
addition to the evidence on adverse outcomes” (ECHA, CLP guidance, part 3, p. 311).

Therefore, as per CHEM Trust’s view, the proposed classification of Resorcinol as an EDC for
human health category 1 (EUH380) is unequivocal.
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