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Executive Summary

Data on physico-chemical properties, environmental fate, ecotoxicity, and human health effects have
been collected for the following substances: acrylic acid (CAS No. 79-10-7), methyl acrylate (CAS No.
96-33-3), ethyl acrylate (CAS No. 140-88-5), n-butyl acrylate (CAS No. 141-32-2), isobutyl acrylate
(CAS No. 106-63-8), tert-butyl acrylate (CAS No. 1663-39-4), and 2-ethylhexyl acrylate (CAS No.
103-11-7). Because these substances exhibit similarity in their physico-chemical properties and
toxicological properties in mammals, and because the acrylate esters have been shown to be
metabolised in the mammalian body in minutes to acrylic acid and the corresponding alcohol, they can
be considered to constitute a chemical category. Data gaps for mammalian toxicity can be addressed by
read-across between category members. In addition, because these substances exhibit similarity in their
physicochemical, environmental fate and eco-toxicological properties, data gaps in physico-chemical
properties and ecotoxicity can be addressed by read-across between category members. The read-across
strategy for the endpoints with data-gap was based on the following scenarios in accordance with the
RAAF (ECHA, 2017).

Endpoint siﬁgrli:o Read-across hypothesis based on

Skin sensitisation 4 leferept compounds have qualitatively similar
properties

Repeated dose toxicity 3 (Bio) transformation to common compound(s)

In vito genetic toxicity 4 leferept compounds have qualitatively similar
properties

Carcinogenicity 3 (Bio) transformation to common compound(s)

Toxicity of reproduction 3 (Bio) transformation to common compound(s)

Long-term toxicity testing 5 Different compounds have quantitatively similar

on invertebrates properties

Short-term toxicity testing 5 Different compounds have quantitatively similar

on invertebrates (marine)* properties

Short-term toxicity testing 5 Different compounds have quantitatively similar

on fish (marine)* properties

* Read-across of information on endpoints is technically not required to address any REACH

endpoint




1. Introduction

Article 13(1) of legislation EC 1907/2006 (REACH) states that “Information on intrinsic properties of
substances may be generated by means other than tests, provided that the conditions set out in Annex
X1 are met. In particular for human toxicity, information shall be generated whenever possible by
means other than vertebrate animal tests, through the use of alternative methods, for example, in vitro
methods or qualitative or quantitative structure-activity relationship models or from information from
structurally related substances (grouping or read-across).”

In the ECHA Guidance on information requirements and chemical safety assessment Chapter R.6:
QSARs and grouping of chemicals, a chemical category is defined as “a group of chemicals whose
physico-chemical and human health and/or environmental toxicological properties and/or
environmental fate properties are likely to be similar or follow a regular pattern as a result of structural
similarity (or other similarity characteristic).” The guidance then provides a list of characteristic
properties upon which structural similarity may be based.

The acrylic acid and lower alkyl acrylate esters category is defined as a structurally related group of
seven substances including acrylic acid (AA; CAS No. 79-10-7) and its six esters; methyl acrylate (MA;
CAS No. 96-33-3), ethyl acrylate (EA; CAS No. 140-88-5), n-butyl acrylate (nBA; CAS No. 141-32-2),
isobutyl acrylate (iBA; CAS No. 106-63-8), tert-butyl acrylate (tBA; CAS No. 1663-39-4), and 2-
ethylhexyl acrylate (2EHA; CAS No. 103-11-7). The short-chain acrylate esters in this category are
classed as alpha, beta-unsaturated esters with having potential Michael acceptors capable of
electrophilic attack of protein and other cellular macromolecules. AA is acommon major metabolite in
the category that is considered to be the most relevant compound for systemic toxicity for the category.

The principle of toxicological read-across within the lower alkyl acrylate esters category is that the
acrylates with the common chemical reactivity and common primary metabolic pathway to acrylic acid
have similar toxicological properties. These aspects can be either qualitatively categorised as “same
type of effect” (i.e. scenario 4 according to RAAF (ECHA, 2017); chemical reactivity of the category
members) or as “(Bio) transformation to common compound(s)” (i.e. scenario 3 according to RAAF;
common primary metabolic pathway). Moreover, these data serve as the basis for the category
assessment in many endpoints in this category document. The read-across within the category that is
presented in this report is supported by the similarity among the lower acrylates in the category on
toxicokinetics and toxicodynamics behaviour. The key read-across hypothesis that supports the
category approach for short-chain acrylate esters (C1-C8) is that the acrylate esters are rapidly
metabolised via two pathways: esterase hydrolysis to acrylic acid and alcohols and glutathione
conjugation, hence they have similar toxicological properties (i.e. a lack of systemic toxicity).
Overall, the uncertainties associated with the read-across, based on prediction of systemic toxicity of
the acrylate esters within the category, are considered to be minimal. The alcohol metabolites of
acrylate esters are not expected to make a significant contribution to the systemic toxicity profiles of
acrylate esters due to local toxicity limiting the dose that can be applied.

Read across within the category for ecotoxicity and physicochemical properties is established
quantitatively on the basis of the “same type of effect” corresponding to scenario 6 and 4 of the RAAF,
respectively where clear trends or patterns are observed amongst other members of the category.

Read-across from the studies on the source substances are considered to be an appropriate adaptation to
the standard information requirements of Annex V11, VI, IX and X of the REACH Regulation for the
target substances, in accordance with the provisions of Annex XI, 1.5 of the REACH Regulation. The
justification of the proposed read-across approach is elaborated in the next chapters. The endpoint
specific “scientific assessment option” of the read across is “acceptable with high/medium confidence”
for the all category substances.



2. Hypothesis for the category approach

The read-across hypothesis that supports the category approach for acrylic acid and lower alkyl acrylate
esters is based on the following considerations.

e After uptake of the lower alkyl acrylate esters, they are metabolised by carboxyl-esterase
catalysed ester hydrolysis, conjugation with glutathione and binding to protein (Frederick et al.,
1992).

e The potential toxicity from the remaining parental acrylate esters is considered minimal as
evidenced in the available toxicology information.

o They have fast metabolism with short half-lives

o The various alcohols do not make a significant contribution to the systemic toxicity
profiles of acrylate esters

The short-chain acrylate esters in this category are classed as alpha, beta-unsaturated esters that are
potential Michael acceptors capable of electrophilic attack of protein and other cellular
macromolecules. Therefore, the different acrylate esters are considered to cause toxicity through similar
mechanisms. Acrylate esters are rapidly metabolised to AA and the corresponding alcohols by
carboxylesterases which are widely distributed throughout the body. The steric hindrance of the tertiary
structure of the side chain (tBA in particular) has been shown to supress the rate of ester hydrolysis in
vitro. Acrylate esters have also been demonstrated to undergo conjugation with GSH to form thioesters,
leading to GSH depletion, with a trend for decreasing capacity to cause GSH depletion level with
increasing chain length. The data indicate that, although there may be potential for differences in the
extent of metabolism due to structure, there are no obvious differences in toxicity.

3. Category Members

The category members along with common chemical identifiers (i.e., substance name, CAS number, EC
number, SMILES notation and chemical structure) are presented in Table 1 along with the EU CLP
classification listed in the CLP inventory, typical concentration and concentration range for the
constituents and all identified impurities. The structurally related alcohols and their substance identities
are also presented in the table.



Table 1 - Members of the acrylic acid and lower alkyl acrylate esters category

Category Members

Acrylic acid (AA)

Methyl acrylate (MA)

Ethyl acrylate (EA)

n-Butyl acrylate (nBA)

Isobutyl acrylate (iBA)

tert-Butyl acrylate (tBA)

2-Ethylhexyl acrylate
(2EHA)

Structure o) o) o
i i I i g
\)J\OH \)j\o/ \)J\O/\ \)J\O/\/\ \)J\O/\( \)j\ok A O/\(\/\
Organic functional groups Alkene; Alkene; Alkene; Alkene; Alkane, branched with Alkane, branched with Alkane, branched with
Carboxylic acid; Carboxylic acid ester; Carboxylic acid ester; Carboxylic acid ester; tertiary carbon; tertiary carbon; tertiary carbon;
Acrylic acids Acrylate Acrylate Acrylate Alkene; Alkene; Alkene;
Carboxylic acid ester; Carboxylic acid ester; Carboxylic acid ester;
Acrylate; Acrylate; Acrylate
Isopropyl tert-Butyl
SMILE OC(=0)C=C COC(=0)C=C CCOC(=0)C=C CCCCOC(=0)C=C CC(C)COoC(=0)Cc=C CC(C)(©)OoC(=0)C=C CCCCcC(Ccc)coc(=0)c=C
Molecular formula C3H402 C4H602 C5H802 C7H1202 C7H1202 C7H1202 C11H2002
Molecular weight (g/mol) 72.1 86.1 100.1 128.2 128.2 128.2 184.3
REACH Annex X X X X IX Confidential X
CAS number 79-10-7 96-33-3 140-88-5 141-32-2 106-63-8 1663-39-4 103-11-7
EC number 201-177-9 202-500-6 205-438-8 205-480-7 203-417-8 216-678-7 203-080-7
EU CLP (Harmonised classification) (Harmonised classification) (Harmonised classification) (Harmonised classification) (Harmonised classification) (Harmonised classification) (Harmonised classification)
Flam. Lig. 3 (H226) Flam. Lig. 2 (H225) Flam. Lig. 2 (H225) Flam. Lig. 3 (H226) Flam. Lig. 3 (H226) Flam. Lig. 2 (H225) Skin Irrit. 2 (H315)
Acute Tox. 4 (H302) Acute Tox. 4 (H302) Acute Tox. 4 (H302) Skin Irrit. 2 (H315) Acute Tox. 4 (H312) Acute Tox. 4 (H302) Skin Sens. 1 (H317)
Acute Tox. 4 (H312) Acute Tox. 4 (H312) Acute Tox. 4 (H312) Eye Irrit. 2 (H319) Acute Tox. 4 (H332) Acute Tox. 4 (H312) STOT SE 3 (H335)
Acute Tox. 4 (H332) Acute Tox. 4 (H332) Acute Tox. 4 (H332) Skin Sens. 1 (H317) Skin Irrit. 2 (H315) Acute Tox. 4 (H332)
Skin Corr. 1A (H314) Skin Irrit. 2 (H315) Skin Irrit. 2 (H315) STOT SE 3 (H335) Skin Sens. 1 (H317) Skin Irrit. 2 (H315) (Self-classification)
STOT SE 3 (H335) Eye Irrit. 2 (H319) Eye Irrit. 2 (H319) o Skin Sens. 1 (H317) Aquatic Chronic 3 (H412)
Aquatic Acute 1 (H400) Skin Sens. 1 (H317) Skin Sens. 1 (H317) (Self classification) (Self classification) STOT SE 3 (H335)
STOT SE 3 (H335) STOT SE 3 (H335) Acute Tox. 4 (H332) STOT SE 3 (H335) Aquatic Chronic 2 (H411
Aquatic Chronic 3 (H412) Aquatic Chronic 3 (H412) quatic Chronic 2 ( )
(Self classification) (Self classification) (Self classification)
Acute Tox. 3 (H331) Acute Tox. 3 (H331) Acute Tox. 3 (H331)
Aquatic Chronic 3 (H412) Aquatic Chronic 3 (H412)
Purity* > 95 - <100 % (wiw) >=99 - <=100 % (w/w) >=99 - <=100 % (w/w) >=08 - <=100 % (w/w) > 98 - <=100 % (w/w) >=98.5 - <100 % (w/w) >=99.6 % (w/w)

Structurally related alcohols - Methanol Ethanol n-butanol iso-butanol tert-butanol 2-ethylhexanol
—0OH /\OH /\/\OH )\/ OH HO
OH

Structure - 4'* \/\[W
Molecular weight (g/mol) - 32 46 74 74 74 130
CAS number - 67-56-1 64-17-5 71-36-3 78-83-1 75-65-0 104-76-7
EC number - 200-659-6 200-578-6 200-751-6 201-148-0 200-889-7 203-234-3
EU CLP - (Harmonised classification) (Harmonised classification) (Harmonised classification) (Harmonised classification) (Harmonised classification) (Self classification)

Flam. Lig. 2 (H225)
Acute Tox. 3 (H301)
Acute Tox. 3 (H311)
Acute Tox. 3 (H331)
STOT SE 1

Flam. Lig. 2

Flam. Lig. 3 (H226)
Acute Tox. 4 (H302)
Skin Irrit. 2 (H315)
Eye Dam. 1 (H318)
STOT SE 3 (H335)
STOT SE 3 (H336)

Flam. Liq. 3 (H226)
Skin Irrit. 2 (H315)
Eye Dam. 1 (H318)
STOT SE 3 (H335)
STOT SE 3 (H336)

Flam. Lig. 2 (H225)
Acute Tox. 4 (H332)
Eye Irrit. 2 (H319)
STOT SE 3 (H335)

Acute Tox. 4 (H332)
Skin Irrit. 2 (H315)
Eye Irrit. 2 (H319)
STOT SE 3 (H335)

*There are no impurities or stabilizers which influence the classification.




4, Read-across strategy

Within this category approach read-across is applied to the following (eco)toxicological endpoints (see
Table 2) and is based on experimental data that are available from protocols equivalent to or similar to
OECD test guidelines for one or more category members for each endpoint.

Toxicological endpoints:
e Skin sensitisation
e Sub-chronic toxicity (oral, inhalation)
e Invitro mutagenicity in mammalian cells
e Carcinogenicity
e Reproductive toxicity

e Developmental toxicity (rat, rabbit)

Ecotoxicological endpoints:
e Long-term toxicity testing on invertebrates
e Short-term toxicity testing on invertebrates (marine)*
e Short-term toxicity testing on fish (marine)*

* Read-across of information on endpoints is technically not required to address any REACH endpoint.

5. Justification of data gap filling

The data matrices for physico-chemical properties, environmental fate properties, ecotoxicological and
toxicological data are presented in Annex 1.

51 Structural Similarities

The category members consist of acrylic acid and its lower acrylate esters (Table 1). The acrylates are
esters of a short chain length alcohol and AA. The acid part is always the same, therefore all have one
C=C-double bond as common functional group. AA has a carboxylic acid functional group and the
acrylates have a carboxylic acid ester group. AA has a carbonyl group but additionally an alcohol
component which differs within the category in the chain length (C1-C6) and/or the configuration.

The QSAR Toolbox (v4.3)" has been used to assess the similarity of acrylate esters in the category
(Annex 2) with respect to their potential reactivity. For a comparison, the profiling of AA was also
presented. Overall, the outcomes of profiles support similarity in the reactivities associated with the
acrylate esters based on Michael addition to alpha, beta-unsaturated acids and esters. The structural
alerts indicate a low level of toxicity predicted based on the assignment of Cramer Class | for all
category members. There is no indication of potential receptor binder reactivity or a different
carcinogenic mechanism within the category. No alerts were flagged for the protein binding for the
alcohol metabolites of acrylate esters (Annex 3).

! Provided by Organisation for Economic Co-operation and Development and European Chemicals Agency.



5.2  Comparison of physico-chemical Properties

The physico-chemical properties of the category members are summarised in Table 2 as well as in

Annex . The data are derived from studies of an appropriate duration and quality to warrant a high
degree of reliability and accordingly have Klimisch ratings of 1 or 2. There are data available on all
members of the category, for all of the required physico-chemical endpoints, with the exception of
viscosity data (tBA).

In RAAF nomenclature, the read-across approach for this endpoint is described in scenario 4
(different compounds have qualitatively similar properties) and governed by AE 4.3 (common
underlying mechanism, quantitative aspects). Here, a clear trend of increasing viscosity with
increasing molecular weight and chain length is observed. Read-across is applied with a high level of

certainty.

Discussion

Trends can be observed in physico-chemical properties of the category members. With increasing chain
length and molecular weight the autoflammability, vapour pressure and water solubility decreases while
the boiling point, flashpoint, viscosity and partition coefficient increases. All members of the category
are colourless liquids with freezing points between -90 °C (2EHA) and -61 °C (iBA) and relative
densities between 0.87 (tBA) and 0.95 (MA). None of the category members are surface active or
oxidising and none have explosive properties. All of the substances are flammable (iBA, nBA) or
highly flammable (MA, EA, tBA), except for 2EHA which is considered a combustible liquid under
GHS. Due to the overall similarity of the physico-chemical findings, and in consideration of
recognisable trends in the results, read-across — to address the viscosity of tBA — is justified. The
viscosity of tBA is considered to be higher than that of MA and EA and can be predicted to be similar
to that of iBA and nBA due to the analogy of the molecular weights of the butyl acrylates. The read-
across is applied with a high level of confidence.

Conclusions

The data serve to demonstrate that there are clear trends in the physico-chemical properties of the
members of the category, related to molecular weight, molecular size and hydrophilicity and supports
the hypothesis that properties can be read-across between category members in predictable manner. The
available physico-chemical results support the broader use of the category approach to (eco)toxicity
endpoints.



Table 2 - Summary of key physico-chemical properties

Property AA MA EA tBA iBA nBA 2EHA
Physical state at 20 °C and - - - - - - -

10{3 KPa Liquid Liquid Liquid Liquid Liquid Liquid Liquid
Freezing point [°C] 13 -76.5 -71.2 -69 -61 -64.6 -90
Boiling point [°C] 141 80.1 99.8 119.2 132 147 215
Relative density 1.05 0.95 0.92 0.87 0.89 0.90 0.88
Vapour pressure [hPa] 529 %0 40 20 10 > 0.24

pourp (25 °C) (20°C) (21 °C) (23 °C) (25 °C) (22 °C) (25 °C)
o 1000 60 20 2 18 1.7 0.01

Water solubili fg/L] (25°0) (25 °C) (20°) (20°C) (25°C) (20 °C) (25 °C)
Partition coefficient n- 0.46 0.74 1.18 2.32 238 2.38 4.00

octanol/water (Log value)

Surface tension

Not surface active

Not surface active

Not surface active

Not surface active

Not surface active

Not surface active

Not surface active

Not-flammable

Flammability Flammable Highly flammable | Highly flammable | Highly flammable Flammable Flammable (Combustible
liquid — GHS)

Autoflammability / self- 438 468 372 400 350 275 252

ignition temperature [° C]

Flashpoint [°C] 48.5 -2.8 9 14 30 37 86

Explosiveness

Non explosive

Non explosive

Non explosive

Non explosive

Non explosive

Non explosive

Non explosive

Oxidising properties Not oxidising Not oxidising Not oxidising Not oxidising Not oxidising Not oxidising Not oxidising
Z)|§350|atlon constant (2'52% Not applicable Not applicable Not applicable Not applicable Not applicable Not applicable
1.149 0.472 0.5351 0.9 0.82 1.75
Viscosity [mPa.s] 0'%8
(25 °C) (25°C) (25 °C) (20 °C) (20 °C) (20°C) (20 °C)
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5.3  Comparison of toxicokinetics

5.3.1 Absorption

All members of the category are expected to be readily absorbed by oral, inhalation and dermal
routes based on the experimental data and predictions from physico-chemical properties. The
available repeated dose toxicity studies for oral, inhalation and dermal routes show the acrylate
esters, either as parents and/or their metabolites, are absorbed based on the systemic effects
observed.

The acrylate esters have relatively small molecular size ranging 86.1 to 184.3 g/mol. The partition
coefficients range between 0.74 (MA) and 4.00 (2EHA) which is considered in the favourable range
for absorption via oral, dermal and inhalation routes. Based on these partition coefficients, there is
no concern for bioaccumulation (ECHA guidance R7c. section R.7.12.). The majority of the acrylate
esters have very high water solubilities ranging from 1.7 g/L (nBA) to 60 g/L (MA). The water
solubility of 2EHA is considerably lower (0.01 g/L) at three orders of magnitude compared to the
rest of the acrylate esters. However, overall all the category members are water soluble and readily
absorbed. All substances are liquids, which favours dermal absorption. The volatile nature of
acrylate esters would limit the rate of dermal absorption due to the loss of materials via evaporation.
This may occur however to a lower extent for 2EHA with its vapour pressure of 0.24 hPa at 25 °C,
which is considerably lower than the rest of the category members (the range of the vapour pressure
is from 5 to 90 hPa at 25°C). All acrylate esters in the category are weak skin sensitisers, which
indicates the molecules are likely to be absorbed through the skin. The irritant nature of the acrylate
esters may enhance the penetration through the skin.

Dermal absorption

Overall, the small molecular weights with a combination of the moderate to high water solubility and
a moderate log Pow range suggests dermal absorption will occur for all the acrylate esters in the
category.

Dermwin (EPISuite) calculates a trend of increasing dermal absorption of the parent ester C1-C8
with increasing ester chain length.

Table 3 -Results of the Dermwin

CAS No Molecular Weight Log Pow Dermwin Kp est.

' (g/mol) (at 25 °C) [cm/hr]
MA 96-33-3 86.1 0.74 0.00175
EA 140-88-5 100.1 1.18 0.00324
nBA 141-32-2 128.2 2.38 0.0111
iBA 106-63-8 128.2 2.38 0.00893
tBA 1663-39-4 128.2 2.32 0.00732
2EHA | 103-11-7 184.3 4 0.0759
DK-EPA heuristics are used to classify ranges of Kp values: Classifications: <0.001 Very Low; >=
0.001-<0.005 Low; >=0.005-<0.05 Moderate; >= 0.05 High

11



5.3.2 Metabolism

This category is based on the hypothesis that the acrylate esters have similar toxicological properties
and they have a common rapid metabolism pathway described by two primary routes:
carboxylesterase mediated hydrolysis of the ester linkage to acrylic acid and the corresponding
alcohol; and conjugation of AA-ester with glutathione. The primary hydrolysis products for the
acrylate esters are summarised in Table 4.

Table 4 - Primary hydrolysis products

Acrylates Primary Hydrolysis Products
Methyl acrylate (MA) Acrylic acid and methanol
Ethyl acrylate (EA) Acrylic acid and ethanol
n-Butyl acrylate (nBA) Acrylic acid and n-butanol
Isobutyl acrylate (iBA) Acrylic acid and iso-butanol
tert-Butyl acrylate (tBA) Acrylic acid and tert-butanol
2-Ethylhexyl acrylate (2EHA) Acrylic acid and 2-ethylhexanol

The alcohols associated with the esters being formed after hydrolysis are methanol (CAS No. 67-56-
1), ethanol (CAS No. 64-17-5), n-butanol (CAS No. 71-36-3), iso-butanol (CAS No. 78-83-1), tert-
butanol (CAS No. 75-65-0), and 2-ethylhexanol (CAS No. 104-76-7). Except for 2-ethylhexanol
harmonised classifications exist for all of the alcohols. None of the alcohols are classified for
sensitisation, mutagenicity, carcinogenicity or reproductive toxicity. The local toxicity of the
acrylates is limiting the uptake of the alcohol; therefore, these alcohols are not considered to impact
on the read-across approach within the category. Due to the rapid metabolism of the acrylate esters
as demonstrated in the in vitro assays, the systemic toxicity exerted from the parental acrylate esters
is considered to be of minimal relevance. However, the available toxicological studies of the
category members for systemic toxicity endpoints suggest the similarity in toxicological properties.
Therefore, any potential variation in toxicity associated with differences in the ester chain length
and/or the presence of the tertiary structure is considered to be negligible. It is therefore concluded
that AA is the common product of metabolism that is partly responsible for systemic toxicity for all
substances within the category.

The major route of metabolism of acrylate esters has been shown to involve the rapid cleavage of the
ester bond by carboxylic esterases (Figure 1; ECETOC, 1998; WHO, 1997), resulting in internal
exposure to AA. Following carboxylesterase-catalysed hydrolysis to AA and the corresponding
alcohol, a subsequent metabolic pathway involves metabolism of AA to carbon dioxide (CO,) via
the propionate degradation pathway. The respective alcohols are metabolised via either a catalase
peroxidative pathway or the alcohol dehydrogenase pathway. Acrylate esters are also expected to
undergo conjugation with GSH to form thioesters (Frederick et al., 1992), with the main urinary
conjugate identified as N-acetyl-S-(2-carboxyethyl)cysteine. Inhibition of the hydrolytic pathway
with a carboxylase inhibitor results in increased metabolism via the GSH conjugation route. There is
no evidence to suggest that the vinyl moiety undergoes epoxidation. Based on a recent in vitro
investigation for the hydrolysis and glutathione conjugation rates of the acrylate esters, all
substances apart from tBA were metabolised by rat liver microsomes in the presence or absence of
B-nicotinamide adenine dinucleotide 2’-phosphate reduced tetrasodium salt hydrate (NADPH) to
form AA (ARTF, 2018). It was reported that the hydrolysis of the acrylate esters in rat liver
microsomes is mainly mediated by esterases which do not require NADPH.
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Selected in vivo study results demonstrating comparable metabolism in mammals:

AA (CAS No. 79-10-7): C3H mice and Fischer 344 rats, respectively, were treated by gavage (40 or
150 mg/kg bw) with [1-**C]-acrylic acid. Mice rapidly absorbed and metabolised orally administered
acrylic acid (AA), with about 80% of the dose exhaled as **CO, within 24 h. Excretion in urine and
faeces accounted for approximately 3% and 1% of the dose, respectively. Elimination of the **C
radiolabel from plasma, liver and kidney was rapid but it was slower from fat. The disposition of
orally administered acrylic acid in rats was similar to the results obtained from mice. High-
performance liquid chromatography (HPLC) analysis of rat urine and rat and mouse tissues indicated
that absorbed AA was rapidly metabolised by the B-oxidation pathway of propionate catabolism. No
unchanged AA was detected 1 h after oral administration; however, several metabolites that were
more polar than AA were measured, including 3-hydroxypropionate. Neither AA nor its metabolites
were detected at later times after oral administration (Black et al., 1995).

MA (CAS No. 96-33-3): Methyl acrylate is rapidly absorbed by the oral and inhalation routes and
distributed throughout the body. After oral or intraperitoneal administration, greater than 90% is
excreted within 72 hours, primarily via the lungs as CO, (> 50%), and kidneys as products of
glutathione conjugation reactions (10-50%) (Delbressine 1981, Sapota 1988 & 1990, Seutter 1981).
The predominant pathway of metabolism of methyl acrylate, by many tissues (including lung, liver,
kidney and plasma) appears to be hydrolysis to acrylic acid and methanol, which is catalysed by
carboxyl esterase enzymes. Thus, under normal circumstances, a relatively small amount of the
intact ester is absorbed into the blood through the lungs. The subsequent metabolism will follow that
for acrylic acid, and involves metabolism to CO; via the propionate degradation pathway (acrylic
acid - 3-hydroxypropionic acid > malonyl semialdehyde - acetyl S CoA - tricarboxylic
acid cycle > CO,). Metabolism of methanol proceeds via a catalase peroxidative pathway or
alcohol dehydrogenase pathway. Intact methyl acrylate, which reaches the blood, is detoxified by
hydrolysis, as well as by conjugation (by Michael addition) with glutathione (GSH) to form
thioethers. The conjugates are then converted to mercapturic acids and excreted in the urine. The
main conjugate has been identified as N-acetyl-S-(2-carboxyethyl)cysteine. Inhibition of the
hydrolytic pathway with carboxylase inhibitor results in increased metabolism via the GSH
conjugation route (Silver & Murphy 1981a, Miller 1981a).

EA (CAS No. 140-88-5): Toxicokinetic and metabolic studies on rats show that ethyl acrylate is
rapidly absorbed after oral and inhalation uptake. The substance is rapidly hydrolysed to acrylic acid
and ethanol by unspecific carboxylesterases which e.g. were detected in the liver, kidney, lung,
plasma, nasal mucous membrane and stomach (Silver & Murphy, 1981a; Stott & McKenna, 1984;
1985; De Bethizy et al., 1987; Ghanayem et al., 1987; VVodicka et al., 1990). The half-life of ethyl
acrylate in rat blood is less than 15 minutes (Miller et al., 1981b). After further metabolism, the
substance is mostly exhaled as CO, (about 70% of the applied dosage within 24 h) or is eliminated
with the urine as 3-hydroxypropionic acid (De Bethizy et al., 1987; Ghanayem et al., 1987). After
uptake, ethyl acrylate is conjugated with non-protein-bound sulfhydryl groups (glutathione) and,
following further reaction, is excreted with the urine and faeces in the form of mercapturic acid
derivatives (De Bethizy et al., 1987).

nBA (CAS No. 141-32-2): After oral administration by gavage, butyl [2,3-'*C]-acrylate was rapidly
absorbed and metabolised in male Fischer 344 rats, 75% of the initial dose was eliminated as CO»,
approximately 10% via urine and 2% via faeces). The major portion of n-butyl acrylate (nBA) was
hydrolysed by carboxy esterase to acrylic acid and n-butanol and then eliminated as CO,. A smaller
portion was conjugated with endogenous GSH to be subsequently excreted as mercapturic acids in
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the urine (Sanders, 1988). After i. v. administration, the labelled nBA was rapidly absorbed and
metabolised. The acrylate moiety was metabolised primarily to CO,, accounting for elimination of
up to 45% of the administered radiolabel. The second major route of elimination was in urine, with
only trace amounts in faeces and as volatiles (Sanders, 1988). No parent compound was detected in
any of the urine, bile, or tissue extract samples by HPLC analysis. The two major metabolites in
urine after both oral and intravenous routes of exposure were identified as N-acetyl-S-(2-
carboxyethyl)cysteine and N-acetyl-S-(2-carboxyethyl)cysteine-S-oxide (Sanders, 1988). Thus,
after oral and i. v. administration, nBA is rapidly absorbed and metabolised in male rats. The major
portion of nBA was hydrolysed by carboxy esterase to acrylic acid and n-butanol. The subsequent
metabolism follows that for acrylic acid and involves metabolism to CO, via the propionate
degradation pathway (acrylic acid = 3-hydroxypropionic acid = malonyl semialdehyde -
acetyl S CoA -> tricarboxylic acid cycle - CO,). Metabolism of n-butanol proceeds via the
alcohol and aldehyde dehydrogenase pathway. A smaller portion of the administered nBA was
conjugated with endogenous GSH to be subsequently excreted as mercapturic acid derivatives in
the urine.

2EHA (CAS No. 103-11-7): The substance is rapidly and extensively absorbed, distributed and
eliminated after oral administration. Studies on rats have indicated that short-chain acrylate esters
such as 2EHA undergo carboxylesterase-catalysed hydrolysis to acrylic acid and 2-ethylhexanol.
The acrylic acid is decarboxylated and degraded to carbon dioxide (EC, 2005; OECD, 2003). Ina
recent in vivo comparative toxicokinetic study (ARTF, 2017f), no detectable **C-2EHA levels were
found in any Cmax (0.17hr), 12Cmax (1 hr) or 15Cmax (12 hr) blood samples. **C-2EH was the
only major metabolite observed in all Cpax OF 1,Cmax blood samples. In this study, a group of
three male F344/DuCrl rats were administered *C-ladiolabelled 2EHA and its expected metabolite
2-ethylhexanol (2EH) at a single dose level of 100 or 70.6 mg/kg bw in propylene glycol,
respectively, via gavage. Blood sample was collected from animals at 0.08,0.17,0.25, 0.5, 1, 2, 3, 6,
12, and 24-hour as well as every 24 hours post-dosing and thereafter up to the study termination
(seven days post-dosing). Based on the blood time courses of each exposure group, Crax, ¥2Cmax and
1/5Cnax time points were selected at 0.17h, 1h and 12h, respectively. Following the determination of
the respective Cmax, additional groups of male rats were administered 2EHA and 2EH at a single
dose level of 100 or 70.6 mg/kg bw in propylene glycol, respectively, and blood samples were
collected at the determined Cpax, 1/2Cmax and 15Cmax and processed for clinical chemistry analysis.
The area under the curve (AUC) were identified as 249.47 pg h/g (Cmax=18.67 ug/g, tmax=0.28 hour)
for 2EHA and 151.67 pg h/g (Cmax=27.14 ug/g, tmax=0.25 hour) for 2EH. Blood concentrations of
14C-2EHA or **C-2EH equivalents were detectable over the entire study collection interval of 0.08 to
168 hours post-dosing. Blood time courses from both 2EHA and 2EH were similar, with
enterohepatic recirculation being observed for both substances. This indicates that 2EHA and 2EH
have similar pharmacokinetic profiles in rats after a single oral gavage dose. Half-life time (ty,) for
absorption and elimination were also similar (
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Table 5), but Trax and Crax Showed variability amongst animals at earlier time points, especially for
2EHA. As the *C-labelled position in 2EHA was in the 2-ethylhexyl group (the same position as in
14C-labelled 2EH), the similarity of pharmacokinetic parameters from both 2EHA and 2EH indicated
that 2EHA was quickly hydrolysed to 2EH in rats after oral gavage dosage and resulted in showing a
similar pharmacokinetic profile to 2EH.
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Table 5 - Kinetic parameters of 2EHA and 2EH equivalents in rat blood following a single
oral dose of 1*C-2EHA or **C-2EH (ARTF, 2017f)

Test Substance 2EHA 2EH

Pharmacokinetic Parameters

(Based on measured 2EH labelled radioactivity) Mean S.D. Mean S.D.
tmax (N) estimated from 1st peak 0.28 0.21 0.25 0.22
Crax (1g/g) estimated from 1st peak 18.67 24.04 27.14 8.92
tmax (D) estimated from 2nd peak™ 6.00 0.00 6.00 0.00
Cumax (1g/g) estimated from 2nd peak™ 6.42 0.57 4.47 0.32
Absorption ty, (h) 2.83 0.37 2.56 1.55
Elimination ti,a (h) 6.23 0.65 5.53 0.39
Elimination t., (h) 65.08 2.81 64.47 3.05
AUC,.165 (ug h g™) 24947 10.79 151.67 14.06

1 Peak and Cmax resulted from enterohepatic circulation.

Similar mass balance (urine, faeces and CO,), and metabolite profiles from Cpax (0.17 hr), 1/2Cmax (1
hr) or 15Cmax (12 hr) blood samples from rats administered **C2EHA or **C2EH were observed for
EHA and 2EH. The total average recoveries from both 2EHA and 2EH are similar (94% for 2EHA
and 96% for 2EH), with the corresponding recoveries from urine, faeces and CO; trapping solution
at each collection time point are very similar for both substances; the mean recovery of 2EHA in
urine, faeces and CO, was 59.37%, 20.94% and 12.59%, respectively; and that for 2EH was 65.71%,
17.28% and 10.59%, respectively. Especially, majority of radioactivity of CO,which was recovered
in the first 24 hours post-dosing are similar for both 2EHA and 2EH, supporting this hypothesis that
2EHA was hydrolysed to form 2EH, which was further metabolised to radioactive CO,. No
detectable **C-2EHA levels were found in any Cpax (0.17hr), 1/2Cmax (1 hr) or 1)5Cmax (12 hr) blood
samples. **C-2EH was the only major metabolite observed in all Cpmax Or 1,Cmax blood samples.
These study results support acommon metabolic pathway with 2EH after oral gavage administration
of 2EHA or 2EH in rats.

In a recent in vivo comparative study in male F344/DuCrl rats, MA, EA, nBA and 2EHA were dosed
at the level equivalent to 0.2 mmol/kg bw in corn oil by gavage (ARTF, 2017¢e). Approximately 3-
hours after the administration of test materials, a timepoint optimised from previous studies with EA,
the forestomach was excised at necropsy and the concentrations of glutathione (GSH) and
glutathione disulphide (GSSG) were determined. The control animals received corn oil only. The
results showed a treatment-related GSH-depleting potency in rat forestomach in the following order:
MA > EA > 2EHA > nBA, showing a trend for a decreased GSH depletion level with increasing
chain length (Error! Reference source not found.). The GSSG concentration was also decreased
in the same order as per GSH depletion. The depletion of GSH in the forestomach following a single
administration of EA was also reported in male F344 rats at 50 mg/kg bw resulting in 63-84%
reduction (Udinsky and Frederick, 1994).

17



Table 6- GSH reactivity of acrylate esters (ARTF, 2017¢)

Substance Dose level No. of GSH GSSG
mg/kg | mmol/kg | @nimals ug/g % ug/g % GSH:GSSG
tissue reduction | tissue | reduction

Control 0 0 5 527.5 + 108.6 - 9.4+16 - 56.3 £5.5
MA 17.2 0.2 5 221.9+12.7 57.9 58+1.0 38.1 39.3+7.7
EA 20.0 0.2 5 295.4 +114.8 42.9 69121 26.0 425+4.6
nBA 25.6 0.2 5 535.6 + 136.7 1.5 8.7+138 7.5 61.6 £5.3
2EHA 36.8 0.2 5 4942 +9.8 6.3 83+10 11.7 60.3+7.2

The depletion of GSH in the forestomach following a single administration of EA, at the dose levels
of 0, 20, 50 and 100 mg/kg bw, was also reported in male C57BL/6 mice (ARTF, 2017d). Based on
the analysis that was conducted approximately three hours after the dosing via oral gavage, the levels
of GSH and GSSG were substantially decreased in a dose-dependent manner. The GSH depletion,
relative to the concurrent vehicle control, was 52.7, 63.6 and 71.7% at 20, 50 and 100 mg/kg groups,
respectively. The GSSG reduction, relative to the control, was 64.8, 76.8 and 81.3% at 20, 50 and
100 mg/kg groups, respectively. As per the finding in male F344/DuCrl rats (ARTF, 2017e), the
GSH:GSSG ratio was not appreciably changed in the treated animals.

In vitro hydrolysis studies

The acrylate esters were found to disappear rapidly in rat whole blood in vitro; the t,, was 3.6, 4.6,
and 7.1 minutes for disappearance of methyl, ethyl, and butyl acrylate, respectively (Miller et al.,
1979). Subsequent studies demonstrated that AA was quite stable in rat blood as well as in rat liver,
kidney and lung homogenates in vitro (Miller et al., 1981a). EA disappeared in tissue homogenates
in vitro; the rate of hydrolysis was ~20 times greater in liver homogenates than in kidney or lung
homogenates. Similar results were obtained for MA.

The ester hydrolysis was examined in vitro in rat liver S9 and rat plasma for the lower acrylate
esters, showing a fast hydrolysis especially for the linear alkyl acrylate, but to a lesser extent to the
tertiary structure (BASF SE, 2017b; Roos, 2015). The in vitro metabolism of acrylate esters showed
a fast esterase cleavage within the first 10 minutes of incubation, with a parallel increase of acrylic
acid after incubation with S9 fraction of rat liver for MA, EA, nBA, iBA and 2EHA (Table 7-). The
t,, was 0.84 min for nBA and 1.4 min for EA. For tBA, the acid formation was so low in the culture
that the decrease of the test substances stagnated after 10 to 30 minutes of incubation time. The
metabolic turn-over of tBA however is slower compared to other acrylate esters, which is probably
due to the steric hindrance caused by the tertiary structure of the side chain (BASF SE, 2017b). In
plasma, the disappearance of acrylate esters was a factor of 10 slower compared to that in S9 fraction
and much lower concentrations or no AA was produced in the plasma during the degradation process
of acrylate esters. No half-lives could be determined for EA and tBA in the plasma. The acid
formation was so low in the culture that the decrease of the test substances stagnated after 10 to 30
minutes of incubation time. The tertiary compounds showed only a small conversion in plasma, as in
the S9 fraction. Overall, a clear association was observed between the stability of substrates for
hydrolysis and the presence of the tertiary structure of the side chain. The degradation pattern of
nBA and iBA was similar. The amount of acrylate esters decreased steadily and were completely
diminished within five minutes in the rat S9 fraction while the formation of AA increased and its
concentration exceeded that of acrylate esters within 1 — 2 minutes. In the plasma, acrylate esters
decreased steadily and completely diminished within 30 minutes while the formation of AA
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increased, and its concentration reached the level of acrylate esters within 10 minutes. Furthermore,
hydrolysis of selected acrylate esters was also investigated in a recent in vitro assay (ARTF, 2018).
A group of acrylate esters (i.e., MA, EA, nBA, iBA, tBA and 2EHA) was chosen for initial
experimental determination of metabolism rates in rat liver microsomes and whole rat blood at a
single substrate concentration of 500 uM. The incubation was performed in combination with the
presence or absence of microsomes and NADPH. All acrylate esters except tBA were metabolised
by rat liver microsomes in the presence or absence of NADPH to form AA (Table 8). Without
microsomes, all acrylate esters were relatively stable under the incubation conditions, indicating the
hydrolysis of acrylate esters was mainly catalysed by the enzymes contained in rat liver microsomes.
The concentrations of the remaining acrylate esters, both measured concentrations and the back-
calculated concentrations from the formation of AA, support the similarity between the microsomal
incubations regardless of the presence of NADPH. This suggests that the hydrolysis of acrylate
esters in rat liver microsomes is mainly due to the esterases which do not require NADPH for the
enzymatic hydrolysis of acrylate esters. The tested acrylate esters (MA, EA, nBA, iBA, and 2EHA)
have a half-life of less than 8.5 minutes (0.77-8.2 min) in the rat liver microsomes, indicating that
metabolism is rapid. tBA was relatively stable under the same microsomal incubation conditions,
probably due to the presence of steric hindrance due to its tertiary structure. The time-course of the
remaining acrylate esters, both measured and back-calculated values, showed a rapid metabolism of
the acrylate esters with almost complete consumption of the acrylate esters within the culture.
However, the concentrations of the formed AA were significantly lower in the rat blood compared to
the microsomal culture. The half-lives for all acrylate esters, based on the measured concentrations
of the remaining parent acrylate esters, were less than 12 minutes in rat blood, ranging 0.99 — 11.2
minutes. Overall, the rate of hydrolysis of the acrylate esters increased in the order butyl > ethyl >
methyl. Both studies showed slower hydrolysis rates of acrylate esters in whole rat blood than in the
rat liver microsomes.

Table 7 - In vitro half-life degradation data (Roos, 2015)

CAS No. S9 Rat (ty, min.) Plasma (t;, min.)
MA 96-33-3 - 34.62
EA 140-88-5 1.40 -
nBA 141-32-2 0.84 8.45
iBA 106-63-8 0.74 8.15
tBA 1663-39-4 - -
2EHA 103-11-7 1.15 6.48

Initial degradation half-life in rat S9 calculated based on AA formation
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Table 8 - Kinetic values of acrylate esters in rat liver microsomes and in rat whole blood
(ARTF, 2018)

Rat Liver Microsomal Rat Blood Incubation Hydrolysis Rate*
Incubation

Substance Half-Life (min) Half-Life (min) . (r\l/rgle / Km

Parent B?sed onAA | o . | BasedonAA max | min/m | (UM)?

ormation formation 9)

MA 8.20 5.73 1.49 - 512° | 216° | 2002°
EA 1.87 1.80 2.29 - 410 410 1157
nBA 0.77 0.71 2.33 2.68 788 788 731
iBA 0.8 0.888 2.47 2.77 1188 1188 1293
tBA - - 7.37 - - - -
2EHA 2.26 2.83 3.85 3.87 602 602 503

In rat liver microsomes.
2\/max and Km were calculated by GraphPad Prism based on the Michaelis-Menten kinetic model.
® Averaged values from both microsomal protein concentrations (0.1 and 0.5 mg/mL).

The in vitro evidence consistently suggests a rapid metabolism of acrylate esters, catalysed by
hepatic enzymes for the linear alkyl acrylate but to a lesser extent to the tertiary structure, with
both ways forming AA as the common primary metabolite responsible for the systemic effects of
these acrylate esters. In rat liver, the enzymatic hydrolysis of acrylate esters did not appear to
involve NADPH. The acrylate esters were metabolised by rat liver microsomes in the presence or
absence of NADPH. The exception was tBA where the metabolism was slow due to the presence
of steric hindrance.

5.3.2.1  Glutathione conjugation

The C=C double bond of acrylate esters makes these chemicals potential Michael acceptors
capable of electrophilic attack of protein and other cellular macromolecules. This is the mode of
action through which a wide range of toxicities including allergic contact dermatitis is thought to
be mediated. This reactivity also means that acrylate esters are capable of conjugating with
cellular GSH, as evidenced in the in vitro studies (ARTF, 2017d; ARTF, 2017e; ARTF, 2018;
Udinsky and Frederick, 1994). The structural alerts generated using QSAR Toolbox v4.3 show
the similarity in electrophilic reactivity for all the category members (Annex ), with experimental
confirmation in the ARTF, 2018 study. Following a rapid metabolism of acrylate esters to AA,
electrophilic reactivity is no longer apparent. Some minor impact is exerted by the positive
inductive effect of the alcohol sub-group, but the incremental impact on electrophilicity rapidly
decreases with increasing alcohol chain length. Therefore, for direct electrophilic reactions the
alcohol group will only have a minor, rather monotonic influence with increasing chain length.
McCarthy et al. (1994) reported that increased alcohol chain length moderately affected the
apparent second-order rate constant for the spontaneous reaction of acrylate esters with GSH in
the in vitro study but did not affect potency relative to cellular GSH depletion. There is no
structural alert for Michael addition reactivity for the alcohol metabolites (Error! Reference
source not found.).

In a recent in vitro assay, a group of acrylate esters (MA, EA, BA, iBA, tBA and 2EHA) was
individually incubated with tritiated- and non-tritiated glutathione in the presence or absence of
GST at pH 7.4 for 60 minutes (ARTF, 2018). All acrylate esters can react with GSH in the
presence of GST to form one major peak (Acrylate-SG adduct) in addition to the GSH peak.
Under the same conditions, AA did not form GSH adduct. Overall, the rates of formation of the
GSH conjugates in the presence of GST for all the acrylate esters were similar (ranging from
1.20 to 3.94 nmol/mg protein/min), suggesting the involvement of GST to conjugate GSH with
the acrylate esters in the category.
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Overall the in vivo and in vitro data provide convincing evidence which shows that the acrylate
esters undergo GST-mediated conjugation with GSH in rodents. There may be a slight trend
towards decreasing conjugation rates with increasing chain length or with a tertiary structure of
the side chain, indicating some variation in the metabolism rate within the category.

5.3.2.2 Protein binding reactivity

Supporting information for the glutathione conjugation potential of the acrylate esters is available
from the Direct Peptide Reactivity Activation Assay (DPRA, OECD TG 442c¢). In this assay,
peptide depletion was demonstrated to be significant with all the tested acrylate esters (Table 10).
While still being significant, the peptide depletion levels observed for 2EHA were lower than the
other category members, again suggesting that side chain length and the tertiary structure has a
modifying impact on the metabolism of the acrylate esters.

Table 9 - Peptide depletion in the DPRA

Substance CAS no. Mean Peptide Cysteine Peptide Lysine Peptide
Depletion Depletion Depletion
MA 96-33-3 93 % 100 % 90.70 %
EA 140-88-5 95 % 100 % 90.20 %
nBA 141-32-2 95.80 % 100 % 91.70 %
tBA 1663-39-4 90.82 % 100 % 81.64 %
2EHA 103-11-7 60.50 % 100 % 20.90 %

Overall, the available toxicokinetic data for the category members show that the short-chain
acrylate esters in the category are rapidly absorbed and metabolised to AA and the structurally
corresponding alcohols by carboxylesterases or are eliminated by conjugation with GSH to form
thioesters. With high local doses or under in vitro conditions, the glutathione has been
demonstrated to result in GSH depletion. Significant GSH depletion was reported to be
associated with the toxic response only at the site of gavage dosing of EA (Frederick et al.,
1992), suggesting that the rapid detoxification of acrylate esters would prevent toxic responses
occurring in tissues remote from the dosing site. In conclusion, all category members are readily
absorbed and rapidly eliminated from the body. The available data for the category members
clearly indicate that AA is the common metabolite of the ester hydrolysis of all category acrylate
esters, and GSH depletion is the common mode of action through which site of contact toxicity
may occur. There is therefore a strong justification for read-across between the category
members in order to address relevant toxicological end-points.

5.4. Read Across

In chapter 5.3 the similarity of the Acrylates in the metabolism was justified (scenario 3). For all
Category members the phys-chem- and environmental fate data are available which show
similarity or a similar trend depending on the length and the branching of the side chain for the
Acrylates. Additionally it can be shown that the different Category members have qualitatively
similar properties (please see the spreadsheet in Annex I). For a lot of endpoints, for all members
of the Category study, results are available (e.g. acute oral, acute inhalation, acute dermal, skin
irritation, eye irritation, Ames test, algae and acute fish). Also, those anchor points show
similarity or a similar trend depending on the length and the branching of the side chain for the
Acrylates. Therefore, the read-across strategy for the endpoints with data-gap was based
additionally to scenario 3 to scenario 4 - variations in the properties observed among source
substances. Prediction based on a regular pattern or on a worst-case approach - or 6 — No relevant
variations in properties observed among source substances and the same strength predicted for
the target substance (please see executive summary on page 4) in accordance with the RAAF
(ECHA, 2017). In the next chapters the read-across for each different toxicological and
ecotoxicological endpoint is justified in detail.
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Table 10 - Endpoints for which read-across is applied

Endpoint Exposure route MA EA nBA iBA tBA 2EHA
Sensitisation Dermal
o Oral
Repeated dose toxicity -
Inhalation
In vitro mutagenicity in N/A
mammalian cells
Oral
Reproductive toxicity
Inhalation
— O
[ @) s}
o «©
SE
= O
XE Oral
= Developmental toxicity (rat)
Inhalation -
Oral
Developmental toxicity
(rabbit)
Inhalation
Long-term toxicity testing on
. N/A
— invertebrates
S
28
8E
58 S
5 € | Short-term toxicity testing on N/A
h invertebrates (marine)*
Short-term toxicity testing on N/A
fish (marine)*

* Read-across of information on endpoints written in italics is technically not required to address any REACH
endpoint.

AA is not presented in the table since no read-across was applied for this substance. AA was not used as a
source substance for any of the read-across applied within the category.

Target substance with data-gap
Source substance
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5.4.1 Read-across justification for toxicological information

5.4.1.1 Skin sensitisation

Table 11 - Summary of skin sensitisation data

Substance | Method Results Reference
Modified Maguire Method (guinea pig) Negative Rao et al., 1981
Freund's complete adjuvant test Negative Van der Walle et al.,
AA (guinea pig) g 1982
Modified Freund's complete adjuvant test Negative Waegemaekers et al.
(guinea pig) g 1984
MA ?nfgjge;l 29 LLNA Positive 19.6 % Syngenta CTL, 2006a
EA ?mEo(fJEe;l 29 LLNA Positive 36.8 % Syngenta CTL, 2006b
Read across from nBA - -
Magnusson & Kligman Maximisation Positive Van der Walle et al.,
test (guinea pig)* 1982
tBA Freund's complete adjuvant test Positive Van der Walle et al.,
uinea pi
(guinea pig)* 1982
OECD 442C (DPRA)* B:DQF? peectviyin the | BASF SE, 2017a
iBA Read across from nBA - -
nBA OECD 429 LLNA (mouse) Positive 11.2 % Syngenta CTL, 2006¢
2EHA OECD 429 LLNA (mouse) Positive 18.96 % Dow, 2017
* data utilised as supporting information only
Discussion
iBA and tBA

Due to a very similar physico-chemical properties between nBA, iBA and tBA (liquid,
having the molecular weights of 128.2 g/mol with a similar log Pow ranging from 2.32 to
2.38, with water solubilities ranging from 1.7 g/L to 2.0 g/L), all three acrylate esters are
expected to be absorbed via dermal route. They are all skin irritants hence dermal penetration
may be enhanced due to the irritancy to some extent, although the substances are expected to
be evaporated fast due to the high vapour pressures ranging from 5 to 20 hPa. A sign of
dermal absorption is evidenced by the systemic effects observed in the acute dermal toxicity
studies. The only structural difference between iBA/tBA and nBA is the presence of tertiary
structure of the side chain.

All acrylate esters within the category have the EU harmonised classification for skin
sensitisation Category 1. nBA has shown a skin sensitising potency in animals. In a mouse local
lymph node assay (LLNA, conducted in 2006), an EC3 value of 11.2% was derived based on the
stimulation index 0f 0.8, 1.3, 1.4, 2.5and 8.7 at 1, 2.5, 5, 10 and 25% w/v in acetone in olive oil
(4:1). The study was conducted in accordance with the OECD test guideline 429 with the
Klimisch score of 1. nBA is classified for skin sensitisation category 1B (self-classification) in
the REACH registration dossier. nBA also showed positive reactions in the other supporting in
vivo studies (Klimisch 2) including a mouse ear swelling test, guinea pig maximisation tests and
Freund's complete adjuvant test. nBA was positive in a battery of in chemico/in vitro skin
sensitisation assays. It was positive in the dendritic cell line activation assay myeloid U937 Skin
Sensitization Test (MUSST; Klimisch 2, 2011), LuSens Assay (Klimisch 2, 2013) and in h-
CLAT (Klimisch 2, 2013). The results of DPRA show a high protein binding reactivity for both
nBA and iBA with the mean peptide depletion level of 95.8% and 90.82%, respectively (Table
10).
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The similarity in the protein binding reactivity for the acrylate esters within the category are
supported by the QSAR Toolbox v4.3 output (Annex ), indicating that they have the structural
alert for Michael addition on conjugated systems with electron withdrawing group, which is
considered to be the molecular initiating event triggering the skin sensitisation reaction as seen
for the acrylate esters within the category.

In the in vitro hydrolysis assay, nBA and iBA have shown a very similar half-life in both rat liver
microsome and whole blood incubation systems (ARTF, 2018; BASF SE, 2017b; Roos, 2015).
The assays also showed the similar metabolism patterns between nBA and iBA, whereas tBA
was relatively stable under the same microsomal incubation conditions, probably due to the
presence of steric hindrance. The half-life of tBA in the rat whole blood incubation system was
longer than that of nBA and iBA, suggesting the differences in the metabolism rate in the in vitro
systems. However, the variation in the metabolic rate between the target and source substances is
not considered to give a significant impact on the prediction for skin sensitisation. This is
because all the acrylate esters within the category are potent haptens linked to their structure (a
double bond and carboxylic acid ester) without autoxidation or biotransformation.

Due to the similarity in the expected skin absorption and the structural reactivity, a positive skin
sensitisation potency is also expected for iBA and tBA. The available evidence does not indicate
the tertiary structure of the side chain of the acrylate esters would have a significant impact on
the read-across approach for skin sensitisation. Indeed, nBA and iBA were categorised for hazard
assessment in the OECD SIDS (OECD, 2002) and weight of evidence approach was applied to
assess their toxicological properties.

Conclusion

The variable part of the category approach is the length or configuration of the side chain of the
parent ester and the alcohol metabolite, as well as their impacts on physico-chemical properties
and subsequent properties. Despite these variations, the available data support the similarity in
skin sensitisation potency for all the acrylate esters within the category. MA, EA, nBA and
2EHA are skin sensitisers based on the LLNA, whereas AA is anon-sensitiser. Skin sensitisation
potency of acrylate esters involves reaction with tissue nucleophiles via Michael addition on the
electrophilic C of the a,B-unsaturated carboxyl group (Freidig et al., 1999; Greim et al., 1995;
McCarthy et al., 1994; cited in Borak et al., 2011). The prototype for such reactions is
conjugation with GSH, which occurs spontaneously and enzymatically, leading to formation of
thioethers and mercapturic acids. Increased urinary excretion of thioethers and depletion of
hepatocyte GSH have been documented following in vivo and in vitro exposures to acrylate
esters (Delbressine et al., 1981; Elovaara et al., 1983; cited in Borak et al., 2011). The
electrophilic reactivity of low-molecular-weight molecules, as reflected by their interactions with
GSH and other nucleophiles, is an important aspect of their ability to act as sensitizers (Enoch et
al., 2008, 2009, 2010; Roberts et al., 2007, 2008; Smith and Hotchkiss, 2001, cited in Borak et
al., 2001). In skin sensitisation studies, a key early step in the process leading to sensitisation is
the formation of covalent adducts with a carrier protein, thereby forming an antigenic hapten-
protein complex (Natsch and Emter, 2008; Roberts et al., 2008; Roberts and Aptula, 2008; Smith
and Hotchkiss, 2001; cited in Borak et al., 2011). The difference in the skin sensitisation potency
between the acrylate esters and AA are due to the presence or absence of C=C double bond in
their structures. Indeed, all the acrylate esters within the category are classified for skin
sensitisation Category 1 (EU harmonised classification). A comparison of the LLNA results for
acrylate esters within the category does not suggest a clear correlation between the side chain
length and the level of skin sensitisation potency. However, the EC3 values are all within the
range to warrant the skin sensitisation Category 1B (weak sensitisers). There is a data gap for
skin sensitisation for iBA and tBA, which is assessed by a category based read across from a
reliable Local Lymph Node Assay of nBA (LLNA; OECD Guideline 429; 2006). Overall, the
read across approach is applied with a high level of confidence.
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In RAAF nomenclature, the read-across approach for this endpoint is described in scenario 4
(different compounds have qualitatively similar properties) and governed by AE 4.2 and 4.3
(common underlying mechanism, qualitative and quantitative aspects). Here, a common
underlying mechanism is a direct electrophilic reaction of the intact ester.

5.4.2.2 Repeated dose toxicity

Table 12 - Summary of repeated dose toxicity studies via the oral route

Substance Study design Results Reference

AA 90 day (rat) LOAEL 150 mg/kg bw/day (nominal) BASF AG,
gavage No NOAEL derived 1987b
90 day (rat) LOAEL 250 mg/kg bw/day (nominal) Bushy Run
drinking water NOAEL 83 mg/kg bw/day (nominal) Research Center,

1980a
1 year (rat) LOAEL 100 mg/kg bw/day (male) BASF AG, 1987a
drinking water (nominal)
NOAEL 40 mg/kg bw/day (male), 375

(equivalent to OECD 452) mg/kg bw/day (female) (nominal)

MA 90 day (rat) LOAEL 20 mg/kg bw/day (nominal) Dow Chemical,
drinking water NOAEL 5 mg/kg bw/day (nominal) 1981a
(equivalent to OECD 408)

EA 90 day (rat - male) gavage LOAEL 20 mg/kg bw/day (nominal) Rohm and Haas
(equivalent to OECD 408) Company, 1987a
90 day (rat) LOAEL 110 mg/kg bw/day (nominal) NTP, 1986a
gavage (equivalent to OECD 408) | NOAEL 55 mg/kg bw/day (nominal)

nBA 90 day (rat) NOAEL 84 mg/kg bw/day (male), 111 Dow Chemical,
drinking water mg/kg be/day (female) (nominal) 1980a
(equivalent to OECD 408)

iBA No data - -

tBA No data - -

2EHA OECD 422 (rat) gavage -in progress -ARTF

Inhalation is the most appropriate route of administration based on exposure considerations.

Table 13 - Summary of repeated dose toxicity studies via the dermal route

Substance Study Design Results Reference

AA 90 day (mouse) No NOAEL identified; Skin irritation (4 % acrylic BAMM, 1987
3 days/week acid); No skin irritation (1 % acrylic acid)

MA No data

EA No data

nBA No data

iBA No data

tBA No data

2EHA 90 day (mouse - NOAEL 170 mg/kg bw/day (local) (nominal) BASF AG, 1986
male) 3 days/week | Skin irritation (more severe in C3H than NMRI mice)

Inhalation is the most appropriate route of administration based on exposure considerations.
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Table 14 - Summary of repeated dose toxicity studies via the inhalation route

Substance Study Design Results Reference
AA 90 day (rat) whole body (vapour) NOAEC 0.074 mg/L air (local), Dow Chemical
6 hours/day; 5 days/week 0.221 mg/L air (systemic) Company, 1979a
(equivalent to OECD 413) (analytical)
90 day (mouse) whole body (vapour) NOAEC: 0.221 mg/L air (male), Dow Chemical
6 hours/day; 5 days/week 0.015 mg/L air (female) (systemic) | Company, 1979a
(equivalent to OECD 413) (analytical)
LOAEC 0.015 mg/L air
(male/female) (local) (analytical)
MA 90 day (rat) whole body (vapour) LOAEC 0.44 mg/L air BASF AG
6 hours/day; 5 days/week NOAEC 0.082 mg/L air 1978a and 1980c
(equivalent to OECD 413)
EA 6 month (rat) whole body (vapour) LOAEC 0.31 mg/L air (systemic) Dow Chemical
6 hours/day; 5 days/week NOAEC 0.1 mg/L air (local and USA (1983a)
(equivalent to OECD 413) systemic) (nominal)
24 month (rat) whole body (vapour) 6 | NOAEC 0.02 mg/L air (local) Dow Chemical
hours/day; 5 days/week (equivalentto | (nominal) USA (1983b)
OECD 453)
24 month (mouse) whole body NOAEC 0.02 mg/L air (local) Dow Chemical
(vapour) 6 hours/day; 5 days/week (nominal) USA (1983b)
(equivalent to OECD 453)
27 month (rat) whole body (vapour) 6 | LOAEC 0.31 mg/L air (systemic), Dow Chemical
hours/day; 5 days/week (equivalentto | 0.1 mg/L air (local) USA (1983a)
OECD 453) NOAEC 0.1 mg/L air (systemic)
(nominal)
27 month (mouse) whole body LOAEC 0.31 mg/L air (systemic), Dow Chemical
(vapour) 6 hours/day; 5 days/week 0.1 mg/L air (local) USA (1983c)
(equivalent to OECD 453) NOAEC 0.1 mg/L air (systemic)
(nominal)
nBA 90 day (rat) (vapour) LOAEC 1.11 mg/L air (systemic), BASF AG. 1979b
6 hours/day; 5 days/week 0.57 mg/L air (local) (analytical) ’
(equivalent to OECD 413) NOAEC 0.57 mg/L air (systemic),
0.11 mg/L air (local) (analytical)
iBA ND
tBA 90 day (rat) (vapour) NOAEC: 0.319 mg/L air (nominal) | BASF AG, 2004a
6 hours/day; 5 days/week
combined OECD 413 and 422)
2EHA 90 day (rat) whole body (vapour) LOAEC 0.753 mg/L air (systemic), | BASF AG, 1989b

6 hours/day; 5 days/week
(equivalent to OECD 413)

0.226 mg/L air (local) (nominal)
NOAEC 0.226 mg/L air (systemic),
0.075 mg/L air (local) (nominal)

90 day (rat) whole body (vapour)
6 hours/day; 5 days/week
(equivalent to OECD 413)

NOAEC: > 0.75 mg/L air (nominal)

BASF AG, 1989c
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Discussion

Repeated dose toxicity studies are available for all the category members in rats and/or mice for
oral, inhalation or dermal routes except for iBA. The primary adverse effects observed in these
studies are irritating effects to nasal and respiratory mucosa. No systemic effects were observed
at non-irritating concentrations/doses. Repeated oral and inhalation exposure of AA to rats and
mice resulted in dose related local effects. Gavage administration over 90 days revealed dose-
dependent mortality, irritation and ulceration of the stomach, and renal tubular necrosis in rats
(LOAEL 150 mg/kg bw/d). No specific toxic effects were noted in subchronic and chronic
drinking water studies. Reduced palatability (decreased water consumption) and unspecific signs
of toxicity (decreased food consumption, body weight gain) at dosages >2000 ppm (100 mg/kg
bw/d in male rats, 150 mg/kg bw/d in females) were observed. In a 90-day inhalation study, AA
induced degenerative lesions on the olfactory mucosa in mice at 5 ppm (0.015 mg/L) and in rats
at 75 ppm (0.221 mg/L) (OECD, 2001). In repeated-dose studies for MA, the main effects
observed following inhalation exposure were irritation of the respiratory tract and mucous
membranes. Systemic effects were mainly associated with changes in body weights and organ
weights (OECD, 2003). Repeated-dose studies of EA confirm the irritant properties of ethyl
acrylate with localised irritation, often severe, occurring at the site of contact for oral dosing,
including forestomach tumors following chronic gavage dosing, and metaplasia or atrophy of the
olfactory epithelium following inhalation exposure at concentrations greater than 5 ppm (0.02
mg/L). Repeated dose studies indicate that systemic toxicity, manifested primarily as body
weight reduction, from oral or inhalation exposure to ethyl acrylate for periods up to 2 years, is
minimal. No systemic toxicity was observed in oral (gavage or drinking water) studies below
approximately 100 mg/kg/day for 90 days or 2 years (OECD, 2004). After repeated inhalation
exposure to nBA, irritating effects to nasal and respiratory mucosa and the eyes predominate. No
other primary systemic toxicity was observed in inhalation or oral studies (OECD, 2002). In a
combined 90-day repeated dose toxicity and reproductive toxicity study in rats, the inhalation of
180 ppm tBA vapours (equivalent to 0.956 mg/L) caused slight irritation of the eyes and upper
respiratory tract, retarded body weight development, mild impairment of renal function, a
reduced general health status and two deaths during gestation (ECHA, 2019b). In a subchronic
inhalation toxicity study, of 2EHA a NOAEC of 0.075 mg/L (10 ppm) was determined in rats for
local effects (degeneration of the olfactory epithelial layer in the cranial part of the nasal cavity)
(ECHA, 2019d).

iBA

iBA has not been tested in repeated dose studies. Therefore, a category-based approach to read-
across is applied to fill the data-gap. The prediction of toxicity is made based on the 90-day sub-
chronic study in rats via drinking water and 90-day inhalation study in rats, both of which were
conducted for a close analogue nBA. The primary adverse effects observed in these studies are
irritating effects to nasal and respiratory mucosa. No systemic effects were observed at non-
irritating concentrations/doses. A lack of systemic toxicity is demonstrated for iBA in the acute
studies. Following acute exposure, both iBA and nBA exhibit low toxicity (OECD, 2002). iBA
has an oral LDs, of 4895 mg/kg bw (rat), an inhalation LCsy (4-hour, rat) of 10.5 mg/L and a
dermal LDs, of 793 mg/kg bw (rabbit, occlusive). nBA has an oral LDsgs of 3143 mg/kg bw
(rats) and 9050 mg/kg bw (male rats), an inhalation LCsq (4-hour, rat) of 10.3 mg/L and a dermal
LDso (rabbit) of 2000 to 3024 mg/kg.

Due to the similarity in physico-chemical properties between iBA and nBA (liquid, having the
molecular weights of 128.2 g/mol with log Pow 2.38 at 25°C, with water solubilities ranging
from 1.7 g/L to 1.8 g/L 25°C and vapour pressures ranging from 5 — 10 hPa at 25°C), their
toxicokinetic profiles are expected to be similar. The only structural difference between iBA and
nBA is the presence of iso structure of the side chain of iBA. The in vitro hydrolysis assay
showed very similar half-lives for iBA and nBA in both rat liver microsome and whole blood
incubation systems (ARTF, 2018; BASF SE, 2017b; Roos, 2015). The assays also showed
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similar metabolism patterns, they are metabolised by rat liver microsomes in the presence or
absence of NADPH to form acrylic acid. Without microsomes, both iBA and nBA were stable
under the incubation conditions, indicating the hydrolysis of acrylate esters was mainly catalysed
by the enzymes contained in rat liver microsomes.

All the acrylate esters in this category including nBA and iBA are highly similar regarding in
silico toxicodynamics. The structural alerts using the QSAR Toolbox showed a similarity in
protein binding reactivity (Michael addition), with a low level of toxicity with Cramer Class I.
None of the category substances, including AA, are flagged for potential receptor binders (Annex

)-

The similar toxicological properties between nBA and iBA is supported by the structural
similarity and associated alerts, a lack of systemic toxicity and the similarity in metabolism.
There are no indications that the iso structure of the side chain of iBA would have a significant
impact on the read-across strategy, evidenced by a very similar hydrolysis and GSH depletion
rates. This supports the read-across between nBA and iBA from the toxicokinetic and
toxicodynamic perspectives.

There are no signs of adverse systemic toxicity in the repeated dosing regimens for the alcohol
metabolites of iBA (iso-butanol). In a 90-day drinking water study, no significant differences
were seen in the dosed rats except the testicular findings in two male animals of the high dose
group that were judged as incidental and not related to the test substance. In a 90-day gavage
study, clinical signs related to the treatment with 1000 mg/kg dose level included hypoactivity,
ataxia, and salivation with a sign of recovery. Slight decreases in food consumption and body
weight gains were noted in the first two weeks of dosing that were restricted to the 1000
mg/kg/day group. In a 13-week inhalation study, changes in haematology parameters were noted
in the 2500 ppm female rats, however, their biological significance was viewed as questionable.
Furthermore, the inhalation exposure of iso-butanol up to 2500 ppm (ca. 7.5 mg/L) did not cause
any systemic toxicity in a 2-generation reproduction toxicity study in rats. An indication of
systemic toxicity (ataxia and hypoactivity) was reported in a 13-week oral gavage study in rats
for the alcohol metabolite of nBA (n-butanol) during the final six weeks of a study. This study
was concluded not to be robust enough for hazard assessment (OECD, 2001). Whereas no CNS
effects were observed in a metabolic precursor of n-butanol, butyl acetate. In a thirteen-week
inhalation study, exposure to butyl acetate produced transient hypoactivity (during exposure
only) at and above 7185 mg/m?® along with decreased body weight and food consumption, but no
post exposure neurotoxicity was observed up to the highest dose level of 14370 mg/m°. A
concurrent subchronic neurotoxicity study under the same exposure conditions showed no
evidence of cumulative neurotoxicity based upon functional observational battery endpoints,
guantitative motor activity, neuropathology and scheduled-controlled operant behavior endpoints
with NOAEL of 2395 mg/m? for systemic effects in rats, and a NOAEL of 14370 mg/m? for post
exposure neurotoxicity in rats (OECD, 2001). Overall, a lack of systemic toxicity observed for
iso-butanol and n-butanol suggests that the potential to see systemic toxicity with iBA that is
different from that predicted by the read-across approach is negligible.
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Conclusion

The variable part of the category approach is the length and/or configuration of the side chain of
the parent ester and the alcohol metabolite, as well as their impacts on physico-chemical
properties and consequent biological properties. Despite these variations, the available data
support a lack of systemic toxicity for all the category members across the tested species. The
repeated dose toxicity studies are available for AA, MA, EA, nBA and 2EHA (OECD 422 study
in progress) for the oral route. For the inhalation route, studies are available for all the category
members except for iBA. The available repeated dose toxicity studies on the acrylate category
members have dosing periods ranging from 28 days to 2 years. Results demonstrate similar
effects in rats and mice via both the oral and inhalation routes. The most predominant effects are
based on the irritant (local reactive) properties of this class of chemical, rather than on intrinsic
potential to cause systemic toxicity. None of the studies available for the category members
produced evidence of reproductive toxicity or carcinogenicity viewed as relevant to humans.
These repeated dose toxicity studies have also reported a similar and common profile of target
organs (i.e. a lack of systemic toxicity). Thus, the results of the collection of sub-chronic and
chronic studies conducted on these substances are consistent and can be regarded as offering a
true picture of repeated dose toxicity for the category. In order to fill the data-gap for iBA, a
category based read-across is applied to the sub-chronic repeated dose toxicity studies available
for oral and inhalation routes for nBA. Overall, the read-across approach is applied with a high
level of confidence.

For this endpoint, the common primary metabolic pathway of the category members (i.e.
common functional groups and rapid metabolism by ester cleavage leading to the common
metabolite AA) is considered as the most relevant aspect of the category approach. Qualitatively,
this aspect can be categorised as scenario 3 “(Bio) transformation to common compound(s)”,
whereas AA is the toxicologically relevant metabolite for systemic effects.
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5.4.2.3

Genetic toxicity

Table 15 - Summary of genetic toxicity data

CAS 79-10-7 96-33-3 140-88-5 141-32-2 106-63-8 1663-39-4 103-11-7
tert-Butyl 2-Ethylhexyl
Acrylic Acid Methyl acrylate Ethyl acrylate n-Butyl acrylate | Isobutyl acrylate acrylate acrylate
Negative Negative Negative Negative Negative
Bacterial reverse (purity ca. 99.3 %) (purity ca. 99.6 %) [Rohm&Haas, 1981] | (purity ca.99.6 %) Negative (purity 99.6 %) Negative
mutation assay [BASF, 1977] [BASF, 1977] [BASF, 1977] [NTP. 1982] [BASF, 2002] [NTP, 1985]
In vitro clastogenicity
Positive Positive at > 60 % Negative
Chromosomal [Celanese, 1986] cytotoxicity Positive [Wiegand, 1989] Inconclusive
aberration test [Moore, 1989] [Moore, 1989] [Dearfield, 1989]
Negative Negative
[Wiegand, 1989] [Dearfield, 1989;
Micronucleus test BAMM 2018]
In vitro mutagenicity
Negative Negative Negative
HPRT (purity 99.92 %) Negative Negative (purity 99.83 %) [UCC, 1980;
[BAMM, 1988] [Moore, 1989] [Moore, 1989] [BASF, 2014] BAMM, 2018]
Positive Negative Negative Negative
[Moore, 1988] [BAMM, 2019] [BAMM, 2019] (purity 99.78 %) Positive
Positive Positive [BASF, 2016] [Rohm&Haas, 1984;
MLA (TK) [Moore, 1988] [Moore, 1988] Dearfield, 1989]
Negative
UDS [BAMM, 1988]
In vivo genotoxicity
Negative Negative Negative
Chromosomal (purity 99.8 %) [Kligerman, 1991; (purity 99.5 %) Inconclusive
aberration test [Celanese, 1986] NTP 1990] [BASF, 1978] [Rohm&Haas, 1984]
Negative Negative Negative
Negative (purity 98.5 %) (purity >99.5 %) | (purity 99.69 %)
[Sofuni 1984; Hachiya, [Ashby, 1989; [BASF, 2001] [BASF, 2001]
Micronucleus test 1981] Kligerman, 1991)

TGR (OECD TG
488)

Negative
(purity 99.87 %)
[BAMM, 2015]

uDS

Negative
(purity 99.9 %)
[BASF, 2002]

Dominant lethal
assay

Negative
[McCarthy, 1992]
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Discussion

AA and all the acrylate esters within the category members are non-mutagenic in bacterial cells
(i.e. Ames test).

AA and the acrylate esters were positive in some of the in vitro clastogenicity and mammalian
gene mutation tests. However, the positive results were due to excessive cytotoxicity. AA was
positive in the mouse lymphoma assay, small colonies were induced preferentially and therefore
the in vitro mutagenic potential of AA seems to be associated with its clastogenicity.

MA was negative in gene mutation assays in mammalian cells (HGPRT and XPRT assays) but
was positive in the mouse lymphoma TK mutation assay in the absence of metabolic activation.
However, these positive results were observed at clearly cytotoxic concentrations (< 50% cell
survival) and the majority of the mutant colonies were small colonies, suggesting that methyl
acrylate acts via a clastogenic mechanism in vitro. Moreover, in a 2019 study, MA was
demonstrated to be negative at the same test concentrations by avoiding the previously observed
cytotoxicity with supplemental GSH. In vivo, methyl acrylate was negative in several mouse
micronucleus assays.

For EA in vitro identical results were observed compared to methyl acrylate: negative HPRT
assay, positive mouse lymphoma TK mutation assay with small mutant colonies. Again ina 2019
mouse lymphoma TK mutation assay, EA was demonstrated to be negative at the same test
concentrations by avoiding the previously observed cytotoxicity with supplemental GSH.
Several negative in vivo mouse micronucleus assays and chromosome aberration tests. In
addition ethyl acrylate was tested in the in vivo gene mutation assay in gpt Delta Mice according
to OECD TG 488. The mutant frequencies (6-thioguanine and Spi- selection) in the liver and
stomach of all groups treated by oral gavage with ethyl acrylate were not increased; therefore
ethyl acrylate was negative for genotoxicity in this test system.

nBA was negative in an in vitro micronucleus assay, a mammalian cell gene mutation assay
(thymidine kinase (TK) locus and structural chromosome aberrations) (OECD TG 490) and in an
in vitro UDS assay in Syrian hamster embryo fibroblasts. In vivo, n-butyl acrylate showed no
genotoxic effects after vapor inhalation exposure in rats and hamsters in a chromosome
aberration assay.

iBA was not clastogenic in vivo in a mouse micronucleus test.

tBA was not clastogenic in vivo in a mouse micronucleus test and not mutagenic in a HPRT test
in V79 cells.

EHA did not induce gene mutations in a HGPRT test and was negative in a 2018 mouse
lymphoma TK mutation assay. The in vitro chromosomal aberration test gave inconclusive
results but this endpoint was shown to be negative in a 2018 in vitro micronucleus test.
Inconclusive results were also obtained from the in vivo chromosomal aberration assay. The in
vivo UDS assay was negative.

iBA

The similarity in physico-chemical properties supports the similarity in toxicokinetic
properties and bioavailability between nBA and iBA. Furthermore, the common metabolic
pathway was supported by the aforementioned in vitro hydrolysis assays, with very similar
half-lives in rat liver microsomes and blood for these two substances as well as in in vitro
tests showing a comparable conjugation with GSH. This provides evidence which supports
the reason why they have similar mutagenicity profiles in the mammalian cell gene mutation
assays. The genotoxicity profiles following in vivo exposure are expected to be similar
between nBA and iBA, as evidenced by the negative in vivo chromosome aberration tests for
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nBA and negative in vivo micronucleus test result for iBA. Both nBA and iBA are negative in
the Ames tests.

The structural alerts for genotoxicity further support the similarity between nBA and iBA. The
protein binding alters for chromosome aberration were flagged for all the category substances
(Michael addition to alpha, beta - unsaturated carboxylic acids and esters) using QSAR Toolbox.
No alerts were identified for in vitro mutagenicity (Ames test) or in vivo mutagenicity
(Micronucleus) for any of the category members (Annex 2).

A lack of genotoxic concern is demonstrated for the alcohol metabolites of nBA and iBA (n-
butanol and iso-butanol). An entire battery of negative in vitro tests and a negative in vivo
micronucleus test indicate that n-butanol is not genotoxic (OECD, 2001). Iso-butanol was not
genotoxic in the in vitro experiments using human, rodent, and bacterial cells nor in in vivo
experiments in mice (ECHA, 2019c).

The available evidence indicates that the iso structure of the side chain of iBA does not have a
significant impact on the read-across approach for genotoxicity. A weight of evidence-based
conclusion is that none of the category members are classified as genotoxicants. Therefore, the
likelihood that the mutagenicity of iBA cannot be reliably predicted based upon the proposed
read-across approach is considered very low. This is also supported by data from an oral gavage
transgenic rodent gene mutation assay (TG488) for EA that confirms that the mode of action for
EA-induced forestomach tumours is via a secondary, non-DNA-reactive (i.e. non-genotoxic)
mechanism.

Conclusion

For this endpoint, a data-gap filling is addressed by a category based read-across approach. In
RAAF nomenclature, this approach is described in scenarios 4 (different compounds have
qualitatively similar properties) and governed by AE 4.2 and 4.3 (common underlying
mechanism, qualitative and quantitative aspects). Here, the common underlying mechanism is a
direct electrophilic reaction of the intact ester. The variable part of the category approach is the
length or configuration of the side chain of the parent ester and the alcohol metabolite and their
impact on physico-chemical properties and consequent biological properties. Despite the
variation, the available data support a weight of evidence-based conclusions that there is no
genotoxicity concern for all the category members. There is a data gap for in vitro mutagenicity
in mammalian cells for iBA, which is assessed by a direct read-across from a reliable mammalian
cell gene mutation tests with nBA (OECD 490; 2016). nBA is considered to be a close analogue
within the category without a tertiary structure. Overall, this read-across approach is applied with
a high level of confidence.
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5.4.2.4 Carcinogenicity
Table 16 - Summary of available data on carcinogenicity

Substance AA MA EA nBA iBA tBA 2EHA
Oral Negative (rat) No data Negative (rat) Nodata | Nodata | No data
26-28 months Drinking water 2 years (drinking water) No data
NOAEL > 78 mg/kg bw/day NOAEL > 150 mg/kg bw/day
(OECD 451) (no guideline)
Borzelleca JF et al., 1964
(BASF AG, 1989a, BASF AG, ( _____ Z _________ )
1993c ;
: Neoplastic effects (rat, stomach
Hellwig J et al., 1993) prasti ( )
103 weeks (gavage)
No NOAEL identified
(similar to OECD 451)
(NTP, 1986a)
Neoplastic effects (mouse, stomach)
103 weeks (gavage)
No NOAEL identified
(similar to OECD 451)
(NTP 19864a)
Inhalation No data Negative (rat) Negative (rat) Negative (rat) No data | Nodata | No data

2 year (whole body,
vapour)

NOAEC >0.519
mg/L

(similar to OECD
453)
(BASF AG, 1985a)

27 months (whole body, vapour)
NOAEC > 0.92 mg/L

(similar to OECD 453)
(IATG, 1983c,d)

Negative (mouse)

27 months (whole body, vapour)
NOAEC > 0.92 mg/L

(similar to OECD 453)
(IATG, 1983c,d)

2 year (whole body,
vapour)

NOAEC > 0.773
mg/L

(similar to OECD
453)
(Inbifo, 1985a,b)
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Table 17 - Summary of available data on carcinogenicity (cont.)

Substance | AA MA EA nBA iBA tBA 2EHA
Dermal Increased incidence of No data Negative (mouse) Negative (mouse) No data | No data | Negative (mouse)
lymphosarcoma (C3H Entire lifetime (3 times/week) 24 months (3 times/ week)

females) (mouse)

21 months (3 times/ week)
No NOAEL identified

(no guideline)
(BAMM, 1990e)

Negative (mouse)

21 months (3 times/ week)
NOAEL > 52 mg/kg bw/day

(no guideline)
(BAMM, 1990e)

Negative (mouse, male)

Entire lifetime (3 times/
week)

NOAEL > 10 mg/kg bw/day
(no guideline)

(IATG, 1982a)

20 weeks (3 times/ week)
NOAEL > 3000 mg/kg
bw/day

(no guideline)
(Nylander-French L. A. and
French JE, 1998)

> 8 mg/kg bw/day

(no guideline)
(IATG, 1982a)

NOAEL 919 mg/kg bw/day
(BASF AG, 1992).

Cell papillomas and squamous cell
carcinomas at 750 mg/kg bw/day
(C3H/HeJ male mice; study not
reliable)

Lifespan (3 times/ week), no
NOAEL identified

(Union Carbide Corp, 1979)
Squamous cell carcinomas,
melanocarcinomas and
fibrosarcomas without any dose
dependency (C3H/HeJ male mice)

2-year (3 times/ week)

NOAEL = 24.8 mg/kg bw/day
(study and model deficiencies)
(BASF AG 1986, Wenzel-Hartung
et al 1989).
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Discussion

Carcinogenicity studies are available for the category members in rats and/or mice for oral,
inhalation or dermal routes except for iBA and tBA. Overall, none of the category members are
considered to be carcinogens following systemic exposure. Carcinogenicity studies for some of
category members confirmed that tumour formation may be associated with localised irritation at
the site of contact for dosing at dose levels in excess of the maximum tolerated dose (MTD).
There is no evidence of tumour formation at a site distant from the route of entry for any of the
acrylate esters. The forestomach carcinogenicity observed in the gavage studies with EA were
concluded to be secondary to a site-specific and concentration-dependent irritating effect of the
substance. This was supported by negative data from a transgenic rodent gene mutation assay
(TG488). No EA-induced gene mutations were observed in the stomach, bone marrow or liver of
gpt-delta mice exposed via oral gavage. This confirms that the mode of action for EA-induced
forestomach tumours is via a secondary, non-DNA-reactive (i.e. non-genotoxic) mechanism. In
a 2-year inhalation study in rats with MA, a dose-related degeneration of the olfactory epithelium
(primarily the anterior portion) and a subsequent regeneration and replacement with respiratory
epithelium was also observed at the highest dose level of 0.519 mg/L. However, no differences in
the incidence of preneoplastic or neoplastic lesions were observed in this study. In a dermal
mouse carcinogenicity study with 2EHA, skin tumours were induced that are considered to be
associated with the highly irritative properties of 2EHA at dose levels in excess of the maximum
tolerated dose (MTD). At a low concentration of 2.5% of 2EHA, a transient irritation was
observed but this did not develop into any tumour formation. Other long-term studies with
different mouse strains did not confirm tumour induction in mouse skin. Since none of the
category members are considered to be genotoxic, and since EA has been confirmed not to
induce gene mutation in vivo, it is concluded that the observed tumours at the site of contact are
due to irritation and not a DNA-reactive mode of action. In conclusion, the available data support
a lack of carcinogenicity associated with systemic exposure of the category across the tested
species.

5.4.25  Toxicity for reproduction
54251 Fertility

Table 18 - Summary of reproductive toxicity data - fertility

Substance | Study design Results Reference
AA 2-gen (OECD 416) rat NOAEL (general): BASF AG, 1994b
Oral (drinking water) P: 240 mg/kg bw/d
F1: 53 mg/kg bw/d
F2: 53 mg/kg bw/d
NOAEL (fertility)
P/F1: 460 mg/kg bw/d
1-gen (similar to OECD 415) rat | NOAEL (general): Inter-Company Acrylate
P: 83 mg/kg bw/d Testing Group, 1980b
F1: 250 mg/kg bw/d
Oral (drinking water) NOAEL (fertility)
P: 250 mg/kg bw/d)
MA 2-gen (OECD 416) rat NOAEC (general): Basic Acrylic Monomer

Inhalation (vapour, whole body)

P/F1: 0.019 mg/L

NOAEC (fertility): P/F1:

0.268 mg/L

NOAEC (development):
F1/F2: 0.092 mg/L

Manufacturers, 2009

13-wk, rat (oral) drinking water
12-wk, rat (inhalation)

2-yr, rat (inhalation)

NOAEL 20 mg/kg bw/d
NOAEC 2.24 mg/L
NOAEC 0.52 mg/L

Dow Chemical, 1981a

BASF AG 1978b and 1980c

BASF AG, 1985a

Reininghaus W, Koestner A

and Klimisch H-J, 1991
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Table 19 - Summary of reproductive toxicity data — fertility (cont.)

Substance | Study design Results Reference
EA 13-wk, rat NOAEL 20 mg/kg bw/d National Toxicology Programme
Oral (gavage) (NTP), 1986a
27-month, rat (inhalation) NOAEC 0.92 mg/L Dow Chemical USA, 1983a
nBA EOGRTS (OECD 443) rat NOAEL (general): Acrylate Reach TF, 2017a
Oral (gavage) P/F1: 150 mg/kg bw/d

NOAEL (fertility):
P: 150 mg/kg bw/d

13-wk, rat (inhalation) NOAEC 2.86 mg/L BASF AG, 1979
iBA
tBA Screening (OECD 413/422) NOAEC (general): BASF AG, 2004a
rat P/F1: 0.319 mg/L
Inhalation (vapour, whole NOAEC (fertility)
body) P: 0.319 mg/L
2EHA OECD 422 Study rat (gavage) | In Progress ARTF, TBD
90-day, rat (inhalation) NOAEC ca. 0.75 mg/L BASF AG, 1989c

EOGRTS: Extended One Generation Reproductive Toxicity Study
Text in italics indicates results taken from non-reproductive toxicity studies

Discussion

Five members of the category have been tested in reproductive toxicity studies (AA, MA,
nBA, tBA and 2-EHA (on-going)) conducted according to established study designs. Overall,
the available systemic toxicity studies for the category indicate no concerns for reproductive
and developmental toxicity. A lack of intrinsic reproductive and developmental toxicity is
commonly observed for all category members in the rat, mouse and rabbit.

AA has been tested in a two-generation reproduction study via drinking water. The NOAEL for
reproductive effects was 460 mg/kg bw/day (the highest dose tested), while the NOAEL with
respect to general toxicity of AA was 240 mg/kg bw/day for the FO generation parental animals
and 53 mg/kg bw/day for the F1 and offspring. Clear signs of toxicity in the highest dose group
in FO and F1 parents were observed including reduced food and/or water consumption,
impairment of body weight/body weight gain and gross and histopathological findings in the
fore- and the glandular stomach. The observed effects are considered to be a consequence of the
administration of an acid solution (indicative of the irritating properties of AA). The observation
of impaired pup development is considered to be a secondary non-specific consequence of
maternal toxicity.

A two-generation reproduction study has been conducted for MA in rats via inhalation route. In
this study, the NOEC for parental systemic toxicity was determined to be 0.02 mg/L (5 ppm) and
was based on histologic changes in the nasal tissues (severe degeneration and atrophy of the
olfactory epithelium) seen at higher concentrations. The NOEC for developmental toxicity was
0.09 mg/L (25 ppm), based on decreases in pup body weight at 75 ppm which were concluded to
be secondary to parental toxicity. The NOEC for reproductive toxicity was 0.27 mg/L (75 ppm),
the highest concentration tested.

For nBA, an extended one generation study according to OECD 443 is available. Crl:CD(SD)
rats were exposed to nBA at dose levels of 20, 50 and 150 mg/kg bw/day by oral (gavage). There
was no evidence of reproductive toxicity at any dose level based on the evaluation of
reproductive performance in the FO generation, as well as the results of the sperm measurements
and oestrous cyclicity in the FO and F1 generations. Therefore, the NOAEL for FO and F1
reproductive toxicity was concluded to be the highest dose level of 150 mg/kg/day. A 13-week
inhalation toxicity study in rats did not give any evidence for any impairment of the investigated
reproductive organs of both sexes up to the highest dose level of 546 ppm (2.86 mg/L). Evidence
of systemic absorption included effects on organ weight, haematology and clinical chemistry
parameters.
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tBA was tested in a combined sub-chronic toxicity study and reproductive and developmental
toxicity screening study in rats by inhalation (design based on OECD TG 413 and 422). In the
high dose group of 956 mg/m? (180 ppm), tBA induced maternal toxicity including death of two
females during gestation, which indicates that the maximum tolerated dose was exceeded. The
effects were slight irritation of the eyes and upper respiratory tract, significantly retarded body
weight development, mild impairment of renal function in the males and a reduced general state
of health. Whereas the cohabitation and fertility of both male and female rats were not affected,
substantially impaired pre- and post-natal development of the offspring was observed at this
overtly maternally toxic concentration. No treatment-related effects were found in the male and
female rats exposed to 106 mg/m® (20 ppm) and 319 mg/m* (60 ppm) of the test compound.
Thus, the No Observed Adverse Effect Level (NOAEL) was concluded to be 319 mg/m? (60

ppm).

There is no reproductive toxicity study available for 2EHA (Study on-going). However, a lack of
reproductive concern was demonstrated in a 90-day repeated dose inhalation toxicity study in
rats. No treatment-related changes were observed for the testes weights as well as the gross and
microscopic pathology for testes, seminal vesicles, ovaries, and uteri up to the highest dose level
tested (0.750 mg/L).

There is a data gap for reproductive toxicity for EA, iBA, tBA and 2EHA for oral and/or
inhalation routes and the read-across approach is applied within the category to predict their
reproductive toxicity properties.

EA

For inhalation route, the 2-generation reproduction toxicity study in rats is available for MA.
This study is used to predict the reproductive toxicity of EA and nBA for inhalation route.
The only structural difference between MA and EA is the length of the carbon chain. Based
on the physico-chemical properties, MA and EA are hydrophilic (the water solubility ranging
from 1.7 — 60 g/L with log Pow of 0.74 — 2.38), which shows a clear correlation with the
carbon chain length. The variation in the physico-chemical properties are not considered to
have any consequence with respect to differences in toxicokinetics or bioavailability, as
supported by their similar systemic toxicity profiles. As evidenced in the recent in vitro
hydrolysis assays, EA has the shorter half-lives than MA in rat liver microsomes, with the
lower GSH depletion levels in the rat forestomach (ARTF, 2017e; ARTF, 2018). A dose-
dependent GSH depletion potency of EA was also confirmed in the male mice forestomach
(ARTF, 2017d). The half-lives in rat blood were shown to be within a similar range, with a
slower hydrolysis rate than seen in the rat liver microsomes. The findings from the hydrolysis
assays suggest that the difference in the side chain length in the acrylate esters would have no
significant consequence on the hydrolysis rate.

All the acrylate esters in this category are considered to be highly similar regarding in silico
toxicodynamics. The structural alerts using the QSAR Toolbox showed a similarity in protein
binding reactivity (Michael addition) with a low level of toxicity indicated by the assignment of
Cramer Class I. None of the category substances, including AA, are flagged as potential receptor
binders (Annex ).

The repeated dose toxicity studies indicate that the systemic toxicity of the category members is
manifested mainly as reduction in bodyweight gain. Overall, the systemic toxicity for EA and
MA is considered to be minimal. The irritancy is confirmed in the repeated dose toxicity studies
with localised irritation at the site of contact following oral and inhalation administration of EA.
In the oral gavage 2-year carcinogenicity studies, EA induced marked local irritation and cellular
proliferation which led to forestomach tumours at high concentrations in rats and mice. In 90-day
and two-year inhalation studies in rats with nBA, the observed effects were primarily irritation of
eyes and nasal mucosa and mortality associated with irritation of the respiratory tract, reduced
bodyweight gain and changes in clinical chemistry parameters. In addition to the reduction in
bodyweight gain, organ weight changes were also noted, and the severity of nasal mucosa effects
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increased in a concentration-dependent manner in the two-year study. Localised irritation at the
site of contact and minimal systemic toxicity were also observed in the repeated dose toxicity
studies with MA and the common metabolite AA.

There are no reproductive and developmental toxicity concerns for the alcohol metabolites of EA
and MA that are relevant for human (ethanol and methanol, respectively). No fertility or
developmental effects of ethanol were seen at inhalation exposures up to 16000 ppm (30,400
mg/m®) with the lowest reported NOAEL for fertility by the oral route of 2000 mg/kg bw in rats,
equivalent to a blood alcohol concentration of 1320 mg/L. Most of the available studies use very
high doses and few are individually robust enough to allow a NOAEL to be established.
However, the collective weight of evidence is that the NOAEL for the developmental effects in
animals is high, typically > 6400mg/kg bw, which is much higher dose level compared to the
maternally toxic dose level of 3600 mg/kg bw (OECD, 2004b). Methanol exhibits some
reproductive and developmental effects depending on the tested species. Teratogenic effects are
observed in the rodent studies. However, based on major species differences between humans
and rodents (i.e. metabolic pathway/enzymes, mode of action, toxicokinetics), the overall weight
of evidence along with the evaluation of reproductive toxicity provided by the Committee for
Risk Assessment published in 2014 concluded that methanol does not appear to be toxic to
reproduction (ECHA, 2019). Overall, a lack of toxicity for reproduction for ethanol and methanol
suggests that any unknown reproductive and developmental toxicity of EA from the read-across
approach for this endpoint is considered negligible.

Due to the similarity in the toxicity profiles across the acrylate category and for the
corresponding alcohols, together with the rapid metabolism rates observed in the comparative
hydrolysis assay, the uncertainties associated with the read-across based prediction of
reproductive toxicity of EA are considered to be minimal.

IBA

There are no data available to directly assess reproductive toxicity of iBA. Therefore, a read-
across approach is taken to predict the reproductive toxicity of this substance based on the
extended one generation reproduction toxicity study with nBA and the 2-generation reproduction
toxicity study in rats via inhalation route for MA. In the MA study, the only notable effect on the
reproductive and developmental parameters is a decreased pup body weight at the highest dose
level of 75 ppm (0.269 mg/L) that was concluded to be secondary non-specific consequences of
maternal toxicity. A lack of potential for reproductive toxicity for nBA was demonstrated in the
oral gavage extended one-generation study. Furthermore, in the 13-week inhalation toxicity study
in rats for nBA (the analytical concentration levels of 0.11, 0.57, 1.11, 2.86 mg/L/day), there is
no indication to suggest any impairment of the reproductive organs under the condition of this
study. Although the study does not directly assess potential adverse effects of nBA on sexual
function, fertility and teratogenicity, the results of the study supports no concerns for the
reproductive organs for iBA via inhalation route. This study could be used as a bridging data to
support the read-across between iBA and MA. Following acute exposure, both iBA and nBA
exhibits low toxicity.

Due to a very similar physico-chemical properties between iBA and nBA, their toxicokinetic
profiles are expected to be similar. The only structural difference between iBA and nBA is the
presence of tertiary structure of the side chain of iBA.

All the acrylate esters in this category including nBA and iBA are considered to be highly similar
regarding in silico toxicodynamics. The structural alerts using the QSAR Toolbox showed that
none of the category substances, including AA, are flagged as potential receptor binders (Annex

)-
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There are no reproductive and developmental toxicity concerns for the alcohol metabolites of
iBA and nBA (iso-butanol and n-butanol, respectively). In the guideline compliant 2-generation
reproductive toxicity study in rats via the inhalation route, iso-butanol up to the highest dose
level of 7.5 mg/L did not cause any parental systemic, reproductive, or neonatal toxicity in both
the F1 and F2 generations following exposure via whole-body exposure. In two GLP compliant
developmental toxicity studies via inhalation route in rats and rabbits, no evidence of
teratogenicity or foetotoxicity was reported up to the highest dose level of iso-butanol (10 mg/L).
Based on the available rat studies, n-butanol is concluded not to be a reproductive toxicant
(OECD, 2004a); n-butanol produced only mild foetotoxicity and developmental alterations at or
near the maternally toxic (even lethal) dose of 8000 ppm (24000 mg/m3) throughout gestation.
The alcohol metabolite of MA (methanol) exhibits some reproductive and developmental effects
depending on the tested species. Teratogenic effects are observed in rodent studies. However,
based on major species differences between humans and rodents (i.e. metabolic
pathway/enzymes, mode of action, toxicokinetics), the overall weight of evidence along with the
evaluation of reproductive toxicity provided by the Committee for Risk Assessment published in
2014, leads to a conclusion that methanol is not toxic to reproduction (ECHA, 2019a).

Due to the similarity in the toxicity profiles across the acrylate category and for the
corresponding alcohols, together with the rapid metabolism rates observed in the comparative
hydrolysis assay, the uncertainties associated with the read-across based prediction of
reproductive toxicity of nBA are considered to be minimal. Since the similarity in the
metabolism was demonstrated between nBA and iBA, it is logical to also support the read-across
between nBA and iBA.

tBA

The available combined repeated dose inhalation toxicity study and reproductive and
developmental toxicity screening test in rats suggests no reproductive toxicity concern for tBA.
Lower foetal weights decreased number of liveborn, and an increased number of stillborn pups
were observed at a dose level where significantly lower maternal body weight was also observed.
Therefore, they are concluded to be secondary non-specific consequences of maternal toxicity.

The read-across approach is taken to predict the reproductive toxicity of the substance using the
multi-generation studies available for the acrylate esters in the category. A lack of intrinsic
reproductive and developmental toxicity is considered to be a common profile across the
category members including AA, with irritancy-associated site of contact effects a common
finding. The read-across strategy is applied for the oral gavage extended one generation study for
nBA, supplemented by the reproductive organ data from the 90-day repeated dose inhalation
toxicity study for nBA and 2EHA. In these studies there were no indications to suggest any
impairment of reproductive function up to the highest dose levels tested (2.86 mg/L).

There is a difference in the structure between the target and source substances (side chain length
and presence of the tertiary structure). However, they all have a common protein binding
reactivity (i.e. Michael addition on conjugated systems with electron withdrawing group due to
the carbon double bond), which further supports the prediction of similarity in systemic toxicity.
tBA was found to be relatively stable in the in vitro hydrolysis assays, whereas a rapid hydrolysis
was observed for the other acrylate esters in the category. nBA showed the most rapid
metabolism in the rat liver microsomes.. Metabolism in rat whole blood was slower compared to
that in rat liver microsomes, which was a common observation for the tested acrylate esters. The
data indicate that ester cleavage is a common hydrolysis pathway within the category.

A lack of potential for reproductive toxicity for nBA was demonstrated in the oral gavage
extended one-generation study and also in the combined repeated dose inhalation toxicity study
for tBA. Although there appears to be a difference in metabolism rate between nBA and tBA,
this did not have any consequence with respect to differences in reproductive toxicity.
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There are no toxicity concerns for reproduction for the alcohol metabolite of tBA and nBA (tert-
butanol and n-butanol, respectively). In the oral gavage reproduction / developmental toxicity
screening test in rats (OECD 421), there were no adverse effects of tert-butanol on any
reproductive parameters including mating index, fertility index, pregnancy index, or gestation
index up to the highest dose level of 1000 mg/kg bw/day. A significant reduction in mean litter
size, a decrease in the number of live born per pregnancy, an increase in the number of stillborn
pups, increased pup mortality up to PND 4, and a decrease in mean pup body weight at birth
which continued to weaning were observed at 1000 mg/kg bw/day at which the significant
maternal toxicity was observed. In this study, the NOAEL for developmental/reproductive effects
was 400 mg/kg bw/day. An inhalation developmental toxicity study was conducted for tert-
butanol at exposure concentrations equivalent to 3098 mg/kg bw/day. An increased number of
skeletal variations and visceral variations were reported at the higher exposure concentrations
along with lower foetal bodyweight gain and clinical signs in dams at all dose levels. The
NOAEC from this study was 1239 mg/kg bw/day, higher than the guideline recommended limit
dose level of 1000 mg/kg bw/day. In two oral developmental toxicity studies in mice, a sign of
delayed foetal development was noted at maternally toxic dose levels. No classification for
reproductive toxicity was warranted for tert-butanol according to the REACH registration dossier
(ECHA, 2019b). Based on the available rat studies, n-butanol is concluded not to be a
reproductive toxicant (OECD, 2001); n-butanol produced only mild foetotoxicity and
developmental alterations at or near the maternally toxic (even lethal) dose of 8000 ppm (24000
mg/m3) throughout gestation.

Overall, a lack of reproductive and developmental toxicity observed for tert-butanol and the
alcohol metabolites derived from the source substances indicates that the uncertainties associated
with the read-across based prediction for the reproductive toxicity of tBA are minimal.

2EHA

In the available 90-day sub-chronic inhalation toxicity study in rats for 2EHA, no adverse effects
were observed in the testes weights, gross and microscopic pathology for testes, seminal vesicles,
ovaries, and uteri up to the highest dose level of 0.753 mg/L. Although this study did not directly
assess the effects on sexual function or fertility, the results showed no indication of a
reproductive toxicity concern for 2EHA. Furthermore, no foetotoxicity or teratogenicity concerns
were identified in the inhalation prenatal developmental toxicity in rats with 2EHA. An OECD
422 study is on-going. In order to fulfill the data requirement under REACH, the reproductive
toxicity of 2EHA is predicted based on the reproductive toxicity studies available within the
category, which is the oral gavage extended one generation study for nBA giving no indication of
reproductive toxicity A lack of intrinsic reproductive toxicity is considered to be a common
feature across the category members including AA. The similarity in the developmental toxicity
profiles between 2EHA and nBA is demonstrated by the available OECD 414 studies.

The structural difference of 2EHA from the source substance is the presence of the tertiary
structure of the side chain. However, they all have a common protein binding reactivity (i.e.
Michael addition on conjugated systems with electron withdrawing group due to the carbon
double bond), which further supporting the similarity in systemic toxicity. In the in vitro
hydrolysis assays, a rapid hydrolysis was observed for nBA and 2EHA. nBA showed the most
rapid metabolism in the rat liver microsomes and the formation of AA was commonly observed
both in rat liver microsomes and blood test systems (ARTF, 2018; BASF SE, 2017b; Roos,
2015). Despite the presence of steric hindrance, 2EHA showed a rapid metabolism under the
condition of the assays.

In a recent in vivo comparative study in rats, similar toxicokinetic profiles between 2EHA and 2-
ethylhexanol were reported (ARTF, 2017f). There are no toxicity concerns for reproduction for
the alcohol metabolite of 2EHA, 2-ethylhexanol. In a dietary developmental toxicity study in
mice, 2-ethylhexanol showed no effects on any gestational parameters examined up to 191 mg/kg
bw/day. In an oral gavage developmental toxicity study in rats, a sign of teratogenicity was noted

40



in foetuses from the highest dose dams (1300 mg/kg bw/day) where severe toxicity including
mortality was observed. In a dermal developmental toxicity study in rats, 2-ethylhexanol had no
adverse effect on the maternal gestational parameters, or maternal organ weights, foetal weight,
sex ratio, viability, or the incidence of malformations and variations up to the highest dose level
of 2520 mg/kg bw/day. In a rat inhalation study, no indication of toxicity for reproduction was
observed at 850 mg/m®. It is concluded that 2-ethylhexanol exhibited no adverse developmental
effect in the absence of maternal toxicity (ECHA, 2019c).

Overall, the lack of reproductive and developmental toxicity observed for 2-ethylhexanol and the
corresponding alcohol metabolites derive from the source substances indicates that the
uncertainties associated with the read-across based prediction for the reproductive toxicity of
2EHA are minimal.

5.4.2.5.2 Developmental toxicity

Table 20 - Summary of reproductive toxicity data — developmental toxicity

Substance | Study Design Results Reference
AA OECD 414 (rat) NOAEC: Inter-Company Acrylate
Inhalation maternal toxicity: 0.12 mg/L Study Group, 1983a
(vapour, whole body)
teratogenicity: > 1.08 mg/L
foetotoxicity: > 1.08 mg/L
OECD 414 (rabbit) NOAEC: Basic Acrylic Monomer
Inhalation maternal toxicity: 0.075 mg/L Manufacturers, 1993
(vapour, whole body)
teratogenicity: > 0.673 mg/L
foetotoxicity: > 0.673 mg/L
MA Similar to OECD 414 NOAEC: Saillenfait AM et al., 1999
(rat) maternal toxicity: ca. 0.089 mg/L
Inhalation
(vapour, whole body) teratogenicity: > 0.357 mg/L
foetotoxicity: 0.179 mg/L
OECD 414 NOAEC: Acrylate Reach TF, 2009
(rabbit) maternal toxicity: 0.0553 mg/L
Inhalation
(vapour, whole body) teratogenicity: > 0.1556 mg/L
foetotoxicity > 0.1556 mg/L
EA Similar to OECD 414 NOAEC: Saillenfait AM et al., 1999
(rat) maternal toxicity: 0.41 mg/L
Inhalation
(vapour, whole body) teratogenicity: > 0.82 mg/L
foetotoxicity: 0.41 mg/L
Similar to OECD 414 NOAEC: IATG, 1980
(rat) maternal toxicity: 0.21 mg/L
Inhalation
(vapour, whole body) teratogenicity: > 0.62 mg/L
foetotoxicity: > 0.62 mg/L
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Table 21 - Summary of reproductive toxicity data — developmental toxicity (cont.)

nBA Similar to OECD 414 NOAEC: BASF AG, 1979b
(rat) maternal toxicity: 0.13 mg/L
Inhalation, (vapour, whole
body) developmental: 0.13 mg/L
teratogenicity: 1.13 mg/L
Similar to OECD 414 NOAEC: Saillenfait AM et al., 1999
(rat) maternal toxicity: not derived
Inhalation, (vapour, whole
body) developmental: 0.52 mg/L
teratogenicity: 1.57 mg/L
OECD 443 NOAEL: ARTF, 2017a
(rat) maternal toxicity: 150 mg/kg bw/d

Oral (gavage)
neonatal toxicity: 150 mg/kg bw/d

OECD 414 NOAEL.: ARTF, 2017b
(rabbit) maternal toxicity: 400 mg/kg bw/d
Oral (gavage)
developmental: 400 mg/kg bw/d

Similar to OECD 414 NOAEL: Rohm & Haas Co. 1979
(mouse) maternal toxicity: 100 mg/kg bw/d
Oral (gavage)
developmental: 1000 mg/kg bw/d

teratogenicity: 2000 mg/kg bw/d

iBA No data
tBA Screening (OECD 422) rat | NOAEC: BASF AG, 2004a
Inhalation (vapour, whole | Maternal toxicity: 0.319 mg/L
body)
Developmental: 0.319 mg/L
OECD 414 NOAEL.: Acrylate REACH TF, 2017c¢
(rat) Maternal toxicity: > 120 mg/kw
Oral (gavage) bw/d
Developmental: > 120 mg/kg bw/d
2EHA Similar to OECD 414 NOAEC: Saillenfait AM et al., 1999
(rat) maternal toxicity: 0.56 mg/L
Inhalation (vapour, whole
body) teratogenicity: > 0.75 mg/L
Discussion

Developmental toxicity studies are available for at least two species for the category substances
AA, MA and nBA and in rats for EA, tBA and 2EHA. No developmental toxicity studies are
available with iBA. Therefore, a data gap was identified for the developmental toxicity in the rat
for iBA as well as in the rabbits for EA, iBA, tBA and 2EHA. In addition to this, a read-across
approach was applied for tBA to demonstrate similarity in developmental toxicity (i.e. a lack of
concern) in the rat based on the oral and inhalation studies for EA, nBA and 2EHA. This
supports the read-across strategy for a rabbit study.

No prenatal developmental toxicity was observed in rats and rabbits following inhalation
exposure of AA. The overall weight of evidence based on the data on AA and several acrylate
esters tested in the rat, mouse and rabbit gives no indications that the members of this class of
chemicals are developmental toxicants. Developmental effects were only seen at
concentrations/doses causing overt maternal toxicity indicating that they are highly likely to be
secondary non-specific consequences of maternal stress.
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MA, EA and nBA

There are no studies available for the prenatal developmental toxicity in rabbits for EA. A data-
gap was filled by read across to two guideline prenatal developmental toxicity studies in rabbits
that are available for the acrylate esters within the category (nBA and MA). An oral gavage
developmental toxicity study with nBA showed no evidence of developmental toxicity up to the
highest dose level of 400 mg/kg/day. At this dose level, a lower mean food consumption was
noted during the entire treatment period (gestation days 7 - 29); however, the differences were
not statistically significant and not of sufficient magnitude to affect mean body weights at this
dosage. In a prenatal developmental toxicity study in rabbits, vapours of MA revealed no
influence on sex distribution of the foetuses and foetal body weights up to the highest dose level
of 0.1556 mg/L, at which a severe degeneration and atrophy of the olfactory epithelium were
observed in the dams. The rabbit study for MA was also used for a read-across to nBA.

EA, MA and nBA showed no signs of foetotoxicity or teratogenicity in the rat via the inhalation
route. A lower foetal body weights was observed following exposure to EA vapour at 0.82 mg/L
at which a significant decrease in maternal bodyweight was observed throughout the exposure
period. In another inhalation prenatal developmental toxicity study in rats, exposure to EA
vapour resulted in a low incidence of malformed fetuses at 0.72 mg/L at which a significant
maternal toxicity, including decreased body weight gain and good consumption, was also
observed. Lower foetal body weights were observed following the dosing of MA at the highest
concentration of 0.82 mg/L at which a significant decrease in maternal bodyweight was observed
throughout the exposure period. Inhalation of 0.71 - 1.31 mg/L of nBA caused a significant
reduction in maternal body weight gain and irritation to the nose and eyes. In this study, a dose-
dependent increase in post-implantation loss was observed at 0.13 mg/L but this was not
observed in another developmental toxicity study in rats up to the highest dose level of 1.57
mg/L. Similar to the observation in the rat study for MA, foetal body weight was significantly
reduced at 1.05 — 1.57 mg/L of nBA at which a dose-dependent lower maternal weights were
also observed. Furthermore, an oral gavage prenatal developmental toxicity study in mice with
nBA showed no signs of developmental toxicity under the maternally toxic dose level up to 1000
mg/kg bw/day. Overall, a lack of developmental toxicity is observed in studies with EA, MA and
nBA, which appears to be a common finding across the category substances.

All the acrylate esters in this category including EA, MA and nBA are considered to be very
similar regarding in silico toxicodynamics. The structural alerts using the QSAR Toolbox
showed that none of the category substances, including AA, are flagged as potential receptor
binders (Annex ).

The available reproductive and developmental toxicity information for the common metabolite
AA and the alcohol metabolites of acrylate esters within the category show no concern of
developmental toxicity as discussed in the section 5.4.2.5.1.

Due to the similarity in the systemic toxicity profiles and comparable rapid metabolism rates
observed in the hydrolysis assay across the acrylate category and the lack of concern for the
systemic toxicity of the corresponding alcohol metabolites, the uncertainties associated with the
read-across based prediction for the reproductive toxicity of EA and nBA are minimal given the
rapid metabolism rates observed in the comparative hydrolysis assay.

iBA

There are no data available to directly assess developmental toxicity of iBA. Therefore, a read-

across approach is applied to predict the developmental toxicity of iBA based on the available

developmental toxicity studies for nBA (the oral prenatal developmental toxicity study in mice,

two inhalation prenatal developmental toxicity studies in rats and the oral prenatal developmental

toxicity study in rabbits). No foetotoxicity or teratogenicity concern was identified in these
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studies. Although excessively high dose levels were employed in the oral gavage developmental
toxicity study in mice with nBA (up to 4000 mg/kg bw/day), the results of this study showed no
developmental effects including morphological alterations at maternally toxic dose levels.

All the acrylate esters in this category are considered to be very similar regarding in silico
toxicodynamics. The structural alerts using the QSAR Toolbox showed that none of the category
substances, including AA, are flagged as potential receptor binders (Annex ).

The available reproductive and developmental toxicity information for the common metabolite
AA and the corresponding alcohol metabolites of acrylate esters within the category show no
concern of developmental toxicity as discussed in the section 5.4.2.5.1.

Due to the similarity in the systemic toxicity profiles within the category and their corresponding
alcohol metabolites, uncertainties associated with the read-across between MA and nBA are
negligible. Moreover, since similarity in metabolism was demonstrated between nBA and iBA, it
is logical to also support the read-across between MA and iBA.

tBA

A data gap was identified for the developmental toxicity in the rabbit. Therefore, a read-across
approach is applied to predict the developmental toxicity of this substance based on the oral
prenatal developmental toxicity study in mice and rabbits for nBA.

The available combined repeated dose inhalation toxicity and reproductive and developmental
toxicity study (OECD 413/422) in rats indicates no reproductive and developmental toxicity
concern for tBA. Lower foetal weights, decreased number of liveborn, and an increased number
of stillborn pups were observed at a dose level where significantly lower maternal weight gain
was also observed. Therefore, these developmental effects are concluded to be secondary non-
specific consequences of maternal toxicity. Furthermore, the oral gavage prenatal developmental
toxicity study in rats, a recent OECD 414 guideline compliant study, showed no indication of
foetotoxicity or teratogenicity up to the highest dose level of 120 mg/kg bw/day. The only
notable findings in this study was test substance-related microscopic findings in the non-
glandular forestomach in all treated groups. Inhaled MA was not toxic to the embryo or foetuses,
except at concentrations that produced overt maternal toxicity in a developmental toxicity study
in rats. nBA showed no indication of developmental toxicity in the rat or rabbit. In the available
inhalation prenatal developmental toxicity in rats. Overall, a lack of intrinsic reproductive and
developmental toxicity is considered to be a common finding across the category members
including AA, with irritancy-related site of contract effects seen as a common observation.

The available studies for the common metabolite AA and the corresponding alcohol metabolites
of the acrylate esters within the category show no concerns for developmental and reproductive
toxicity as discussed in the section 5.4.2.5.1.

Overall, a lack of reproductive and developmental toxicity observed for AA and the alcohol
metabolites of source substances indicate that the likelihood of tBA causing reproductive toxicity
not predicted by the proposed read-across approach is very low.

2EHA

A data gap was identified for the developmental toxicity in the rabbit. A read-across approach is
applied to predict the developmental toxicity of this substance based on the oral prenatal
developmental toxicity study in mice and rabbits with nBA as well as the inhalation study in
rabbits with MA.

In the available inhalation prenatal developmental toxicity in rats, 2EHA showed no
embryotoxic, teratogenic or foetotoxic effects up to the highest dose tested (0.75 mg/L). A
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slightly lower non-statistically significant foetal bodyweight gain was judged to be secondary to
maternal toxicity.

In the two inhalation prenatal developmental toxicity studies for rats, nBA showed no
teratogenicity effects up to the dose levels of 0.13 mg/L. In the oral prenatal developmental
toxicity study in mice, nBA showed no teratogenicity at the dose levels where no maternal
toxicity was observed up to the 2000 mg/kg bw/day. Furthermore, in an oral gavage prenatal
developmental toxicity in rabbits, nBA showed non-adverse lower mean body weight gains and
corresponding lower mean food consumption at 400 mg/kg/day group. No evidence of
developmental toxicity was noted up to the highest dose level of 400 mg/kg/day (ARTF 2017b).
A similarity in metabolism pathway between rats and mice could be assumed for 2EHA based on
the in vivo studies for EA (ARTF, 2017d; ARTF, 2017e), where a similar level of GSH depletion
was demonstrated using the same study design.

The available studies for the common metabolite AA and the corresponding alcohol metabolites
of acrylate esters within the category show no concern for reproductive and developmental
toxicity as discussed in the section 5.4.2.5.1.

The likelihood of EHA causing reproductive toxicity not predicted by the proposed read-
across approach is very low

Toxicity for reproduction conclusion

For this endpoint, the common primary metabolic pathway of the category members (i.e.
common functional groups and rapid metabolism by ester cleavage leading to the common
metabolite AA) is considered as the most relevant aspect of the category approach. Qualitatively,
this aspect can be categorised as scenario 3 “(Bio) transformation to common compound(s)”,
whereas AA is the toxicologically relevant metabolite for local and systemic effects.

The variable part of the category approach is the length or configuration of the side chain of the
parent ester and the alcohol metabolite and their impacts on physico-chemical properties and
subsequent properties. Despite the variation, the available data support a lack of toxicity for
reproduction for all the category members across the tested species. Overall, the read-across is
applied with a high level of confidence.

5.4.2 Category justification for environmental fate

A summary of the relevant environmental fate properties is given in the table below. Read-across
is not applied to any of the environmental fate endpoints. There are data available on all members
of the category, for all of the required environmental endpoints. The data that are available are
derived from studies of appropriate quality to warrant a high degree of reliability and
accordingly, all have Klimisch ratings of 1 or 2. QSAR estimations have been utilised to address
the hydrolysis endpoint (tBA, iBA), phototransformation in air, and to support the discussion on
bioaccumulation.
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Table 22 - Summary of environmental fate and the relevant physico-chemical properties

Substance (MW) | AA(72.1) | MA(86.1) | EA (100.1) | tBA (128.2) | iBA (128.2) ({lzBs.Az) (21%:'_'3

Physico-chemical

Vapour pressure [hPa] 5.29 90 40 20 10 5 0.24
pourp (25°C) (20°C) (21°C) (23°C) (25 °C) (22 °C) (25 °C)

Henry’s Law constant

[Pam¥/mol] 0.029 9.3 125 219 219 219 461

- 1000 60 20 2 18 17 0.01

Water solubility [g/L] (25 °C) (25 °C) (20°C) (20 °C) (25 °C) (20 °C) (25°C)

Partition coefficient

(Log Pow) 0.46 0.74 1.18 2.32 2.38 2.38 4.00

Degradation

Hydrolysis (DTsp)

pH3 >1yr >28d >1yr 1 1 >1yr 22.2d

> yl’ > yr
pH7 >1yr >28d >1yr >1yr 8.75d
SAR SAR

pH11 >1yr 1.8h 182 h @ ' ) © ] ) 4.05h 185h

Phototransformation

in air (DTsp) (24-h

day, 0.5 OH/cm?) 39.6 h 409 h 35.4h 39.7h 27.98 h 27.98 h 19.15h

(QSAR)

. N Readily . . . .
Blodegradathn in biodegradable | Readily ) Readily _lvloderately ) Readily Readily _ Readily
water (screening) biodegradable | biodegradable | biodegradable | biodegradable | piodegradable | biodegradable

i 95(90) 80-90 (28 d

% degradation (day) 81 (28.) 90-100 (28 d) | 80-90 (28 d) 59 (28 d) 87 (28 d) (28d) | 70-80 (15 d)
Environmental distribution
Adsorption/Desorption
Measured Koc 42.8 NDA 422 NDA NDA 88.4 NDA
Calculated Koc 12 6.4 11.9 26.1 338 354 360
Mackay | calculation
%
,(Air) 13 81.9 87.5 97.8 95.78 94.55 91
Water 98.7 18 124 21 4.06 5.24 1.12
Soil 0.02 0.01 0.01 0.1 0.08 0.1 3.38

i 0.02 0.01 0.02 0.1 0.08 0.1 3.92
Sediment
Bioaccumulation
BCF (QSAR) 3.16 3.16 2.0 15.8 17.3 17.3 70
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Discussion

Abiotic degradation

e Hydrolysis: Acrylic acid and the majority of acrylate esters are stable at neutral and
acidic pH. Hydrolysis is therefore negligible and does not significantly contribute to the
degradation of the substances under these pH conditions. The exception is 2-ethylhexyl
acrylate (CAS No. 103-11-7) which has been shown to hydrolyse slowly in contact with
water.

Under alkaline conditions at pH 11, the acrylate esters hydrolyse. This is partly due to
decreasing alkoxide stability during ester cleavage. The most common base hydrolysis
mechanism is that of BAC2 which involves cleavage of the carbonyl - alkoxide oxygen
bond to form the free alkoxide. The alkoxide formed is more basic the longer the chain
length and, as stronger bases make poorer leaving groups, the rate of cleavage and hence
hydrolysis is slower.

In conclusion, hydrolysis is expected to play a role in the degradation of acrylate esters
under alkaline conditions. For 2EHA, a slower hydrolysis also occurs at neutral and
acidic pH.

e Photodegradation: The acrylate esters do not possess UV-absorbing structures. Therefore,
direct photolysis is not expected to occur to any significant degree.

There are no measured data available for any of the substances in the category. Half-lives
for these reactions have been estimated using SRC AOP v1.92 and range from 19.15 h
for 2EHA to 40.9 h for MA. The half-lives generally decrease with increasing chain
length and molecular weight.

Biodegradation

Results from biodegradation studies on substances within the category consistently indicate a
high potential for ready biodegradability, except for tert-butyl acrylate which, due to the steric
inhibition caused by the highly branched tert-butyl moiety, is moderately biodegradable with a
longer lag-phase. The required biodegradation degree of 60 % TIC/TOC was reached within 28
days in two out of three tests on tert-butyl acrylate indicating complete, albeit slower,
mineralisation and as such can be expected to be ultimately biodegradable in the environment.
The formation of persistent breakdown products is not expected.

Therefore, it may be assumed that the persistence in water, in soil and in sediment is not an
element of concern for acrylate esters. A well-documented and reliable test on biodegradation in
soil was performed on acrylic acid. During the study, the metabolism of [**C]-acrylic acid was
investigated in a Milton sandy loam soil, under aerobic conditions, for up to 28 days after
treatment. Acrylic acid rapidly metabolised. After 3 days no acrylic acid was detected in soil
extracts. The half-life for acrylic acid was estimated to be less than 1 day. Most of the AA was
mineralised to carbon dioxide. The remainder probably became incorporated into soluble or
insoluble organic material (Huntingdon Research Centre Ltd., 1992).

Environmental distribution

As detailed above, the category have no persistence concern based on its rapidly biodegradation.
Their low affinity with organic matter (measured and calculated Koc values from 6.4 for MA to
360 for 2EHA) also limit their presence in the soil and sediment compartments. Furthermore,
acrylic ester would rather be mobile in soil and sediment rely upon their high solubility in water
(> 1,7 g/L except for 2EHA which has a solubility 2 orders of magnitude below),
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The water and the atmosphere are the targeted compartments: the solubility is high and the

Henry’s law constant increases within the category. AA is expected to remain in water unlike
2EHA which is very volatile (H of 461 Pa.m*/mol)

Hydrolysis of the acrylic esters can be expected under alkaline conditions and also under
acidic and neutral conditions for 2EHA.

Bioaccumulation

The experimental Log Kow and the correlated calculated BCF increases with alkyl chain length
and molecular weight. Log Kow values range between 0.46 for acrylic acid and 2.38 for n-butyl
acrylate indicate a relatively low bioaccumulation potential for the category members up to and
including n-butyl acrylate. The Log Kow of 4.00 for 2-ethyhexyl acrylate would indicate an
increased potential for bioaccumulation compared to the other members of the category.
However, the models do not take into account hydrolysis of the ester in organism by esterases
(see metabolism) that can be expected. Thus, the potential for bioaccumulation of 2-ethyhexyl
acrylate under environmental conditions is expected to be lower than estimated by the model
calculations. In conclusion, the calculated BCF values range from 3.16 for acrylic acid and
methyl acrylate, to 70 for 2-ethyhexyl acrylate, demonstrating that none of the category members
have a BCF triggering a bioaccumulation potential according to both CLP and REACh
regulations (BCFs < 500).

Conclusions

Available data shows that, with the exception of 2EHA which hydrolyses slowly in contact with
water, abiotic degradation by hydrolysis is only expected to play an important role in the
degradation of acrylate esters in alkaline environment.

All substances within the category have nevertheless a high potential for ready biodegradability
in water, except for tert-butyl acrylate which can be considered to be moderately biodegradable.

Additionally, none of the substances are expected to bioaccumulate according to PBT criteria.

Adsorption to soil, sediments and suspended solids of acrylic acid and the acrylate esters is not to
be expected.

The acrylate esters are expected to evaporate slowly but to an increasing extent with increasing
chain length and molecular weight. Based on the physical chemical properties of the acrylate
esters, the atmosphere is the main target compartment for distribution and only small amounts
will remain in the hydrosphere and geosphere.

Overall, these data serve to demonstrate that there are clear similarities and trends in the
environmental fate properties of the members of the category, related to molecular weight,
molecular size and hydrolysis and strongly supports the hypothesis that read-across between
category members is justified for ecotoxicity endpoints.

5.4.3 Read-across justification for ecotoxicological information

In RAAF nomenclature, the read-across approach for ecotoxicity endpoints is described in
scenario 6 (different compounds have quantitatively similar properties) and governed by AE 6.3
(common underlying mechanism, quantitative aspects). Although acrylic acid itself is noted to be
more harmful to the algae with lower ErC50 and NOEC values compared to its esters (and
therefore is not considered within the justification), the available data indicates toxicity at the
same order of magnitude across all three trophic levels for all acrylate esters within the category.
The only outliers to this trend display a lower level of toxicity. It can therefore be concluded that
read across is applied with a high level of certainty and is suitably precautionary.
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Table 23 - Summary of relevant ecotoxicity endpoints

Parameter AA MA EA nBA iBA tBA 2EHA
Short-Term
Toxicity
Testing on 27 mg/L 3.4 mg/L 4.6 mg/L 5.2 mg/L 2.1 mg/L 2.37 mg/L 1.81 mg/L
Fish (LC50)
(Fresh Water)
Short-Term
gg(tlicr:;yon Read- Read- Read-across
Fish (L.Cqo) 236 mg/L 1.1 mg/L 2.0 mg/L 2.1 mg/L across across from MA,

\ fromnBA | fromnBA | EA and nBA
(Marine
Water)
Long-Term
Toxicity No data No data No data No data No data No data No data
Testing on available available available available available available available
Fish

47 mg/L
Short-Term (fresh 2 .g‘r?sgr{ L
Toxicity water) water) 7.9 mg/L 8.2 mg/L Read- 8.74 mg/L
Testing on 97 mg/L 1.6 mg/L (fresh (fresh across (fresh 1.3 mg/L
Invertebrates (LC50) ('marine water) water) from nBA water)
(ECsp) (marine water)
water)
Long-Term Read- Read- Read-
Toxicity 12 mg/L across 0.19 mg/L | 0.136 mg/L across across Study on-
Testing on (NOEC) from nBA (NOEC) (NOEC) fromnBA | fromnBA going
Invertebrates and EA and EA and EA
orowth 45mg/L | 2.65mglL
Study Aquatic 0.13mg/L | 3.55mg/L (Cell (Cell 5.28 mg/L 14.6 mg/L 1.71 mg/L
Plants (E,Cqo) number) number)
0.03 mg/L No data No data No data
Algae (NOEC) (E/Cig) available available available 0.82mg/L | 3.85mg/L 0.45 mg/L
Activated
Sludge 5%; é‘gg ECy, (3d) > | ECy (72) | EC, (3d) > En?fr(;)(io EC,=ca. | ECy (30 min)
Respiration 100 mg/L | >100 mg/L | 150 mg/L 950 mg/L > 1000 mg/L
L mg/L 1000 mg/L

Inhibition
5.4.3.1 Fish

5.4.3.1.1 Short-Term Toxicity to Fish

There are data available for all substances in the category. The data available on these
substances are derived from studies of the appropriate duration and quality to warrant a high
degree of reliability and accordingly have Klimisch reliability ratings of 1 or 2. All studies were
conducted for an exposure duration of 96 hours.
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Table 24 - Summary on short-term toxicity data on fish - freshwater species

Substance Fish Species LCso Study Type Reference
(mg/L)*

AA Rainbow trout 27 EPA OTS 797.1400 Analytical Bio-Chemistry
(Oncorhynchus (Flow-through) Laboratories, Inc., 1990a
mykiss)

MA Rainbow trout 3.4 OECD 203 Basic Acrylic Monomer
(Oncorhynchus (Flow-through) Manufacturers, 1995a
mykiss)

EA Rainbow trout 4.6 OECD 203 Analytical Bio-Chemistry
(Oncorhynchus (flow-through) Laboratories, Inc., 1990b
mykiss)

tBA Golden orfe 2.37F DIN 38412, part 15 BASF AG, 1978a
(Leuciscus idus) (Static)

iBA Fathead minnow 2.1 ASTM, 1980 (Flow- Russom CL et al., 1988
(Pimephales through)
promelas)

nBA Rainbow trout 5.2 EPA OTS 797.1400 Analytical Bio-Chemistry
(Oncorhynchus (Flow-through) Laboratories, Inc., 1990c
mykiss)

2EHA Rainbow trout 1.81 OECD 203 BASF AG, 1999
(Oncorhynchus (Semi-static)
myKkiss)

* mean measured concentration
T estimated (recalculated (geometric mean))
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Table 25 - Summary on short-term toxicity data on fish - marine Species

LCso

Substance Fish Species (mg/L)*

Study Type Reference

Sheepshead
minnow
AA (Cyprinodon 236
variegatus)
Saltwater

OECD 203 Wildlife International
(Flow-through) Ltd., 1995a

Sheepshead
minnow
MA (Cyprinodon 1.1
variegatus)
Saltwater

OECD 203 Wildlife International
(Flow-through) Ltd., 1995b

Sheepshead
minnow
EA (Cyprinodon 2.0
variegatus)
Saltwater

EPA OTS 797.1400 | Wildlife International,
(Flow-through) Ltd., 1995c

tBA - RA to nBA - -

iBA RA to nBA - -

Sheepshead
minnow
nBA (Cyprinodon 2.1
variegatus)
Saltwater

OECD 203 WildLife International
(Flow-through) Ltd., 1996a

RA to MA, EA
ZEHA i and nBA i i

* mean measured concentration

Discussion

As stated above, data are available for this endpoint on all members of the category with all
substances having studies on freshwater species available and a number of studies on marine
species also having been conducted. Although acrylic acid itself yields different result with
regards to its ecotoxic effects on both marine and freshwater species of fish, with LCs levels two
and one orders of magnitude larger respectively indicating lower levels of toxicity, the acrylate
substances all give remarkably similar results, all with LCsy values of the same order of
magnitude, across all the studies conducted. This close similarity between the results of the
acrylate esters supports the use of read across between the substances. The use of read-across to
address the toxicity of the substances to marine fish is technically not required to address any
REACH endpoints; however, the use of the endpoint data on nBA to both iBA and tBA is
considered appropriate. Although there are differences in the branching structure of the
molecules they are the most structurally similar within the category. Similarly read across from
MA, EA and nBA to 2EHA is considered appropriate given that all LC50 results for freshwater
and marine water are of the same order of magnitude, indicating a consistent level of toxicity
across all members of the category.

Conclusion

The results of all studies conducted on the esters yield extremely similar results across all
substances within the category across both freshwater and marine species, supporting the broader
use of the category approach. Read across to data on the toxicity of the substances to marine
species is not technically required but the use of data on MA, EA and nBA, to address the
endpoints for other substances, is considered valid.
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5.4.3.1.2 Long-Term Toxicity to Fish
Discussion

There are no data available, on long-term toxicity to fish, for any of the substances in the
category. The substances are handled primarily, if not exclusively, in closed systems and
therefore environmental exposure would be limited. The volatility of the substances provides for
volatilization of any releases to the air. The substances are slowly photodegradable and are
generally biodegradable with the majority of the category being considered readily biodegradable
- accidental releases to the environment would not result in accumulation or persistence. The
relatively high water solubility and corresponding low Log Koyw indicate that no bioaccumulation
potential exists.

Additionally, it can be seen that all short-term ecotoxicity L(E)Cs, values, which are available
from studies conducted with the acrylate esters of the category, are in the range 1.1-8.74 mg/L
across all three trophic levels (fish, daphnia and algae) with the exception of the ErC50 value for
tBA (14.6 mg/L) which is an order of magnitude higher. It can therefore be concluded that all of
the acrylate ester category members exert a similar level of toxicity as each other across all
trophic levels. In line with this, the NOEC values from long term toxicity studies conducted with
aquatic invertebrates with EA (0.19 mg/L) and nBA (0.136 mg/L) are used to address the same
endpoint data requirement for MA, iBA, tBA. The long-term toxicity study on aquatic
invertebrates for 2EHA is currently ongoing. Additionally, it is postulated that long-term studies
with fish would generate results of the same order of magnitude as the long-term studies
conducted with invertebrates and, as such, no vertebrate testing is considered to be scientifically
justified since the environmental hazard can suitably be determined using the available long-term
invertebrate data. This is further substantiated since two of the three available algal NOECs are
of the same order of magnitude (iBA: 0.82 mg/L and 2EHA: 0.45 mg/L, respectively). The third
available algal NOEC is an order of magnitude higher (3.85 mg/L, tBA) indicating lower concern
from this study.

Conclusion

Acute effect levels were determined to be in the same range of concentrations for all three
trophic levels and it is considered that a similar trend would be observed for long-term effects.
As such, information on long-term toxicity to aquatic invertebrates was used to assess long-term
toxicity towards aquatic organisms. Further testing in vertebrates is, therefore, not necessary or
justified and similarly the need to demonstrate the suitability of read across within the category
for this endpoint is not considered necessary at this time.

5.4.3.2 Aquatic Invertebrates

5.4.3.2.1 Short-Term Toxicity to Aquatic Invertebrates

There are data available for all substances in the category. The data available on these
substances are derived from studies of the appropriate duration and quality to warrant a high
degree of reliability and accordingly have Klimisch reliability ratings of 1 or 2. The exposure
time was 48 h in freshwater studies and 96h in studies conducted on marine species.
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Table 26 - Summary of short-term toxicity data on aquatic invertebrates - freshwater

species
Substance | Invertebrate | 48h Study Type Reference
Species ECs
(mg/L)*
AA Daphnia 47+ EU Method C.2 Huels AG, 1995b
magna (Static, closed vessels)
MA Daphnia 2.6 OECD 202 Basic Acrylic Monomer
magna (Flow-through) Manufacturers, 1995b
EA Daphnia 7.9 EPA OTS 797.1300 Analytical Bio-Chemistry
magna (Flow-through) Laboratories, Inc., 19909
tBA Daphnia 8.74 OECD 202 BASF AG, 2001b
magna (Static, closed vessels)
iBA Daphnia 9.7t OECD 202 BASF AG, 1988b
magna (Static, open)
nBA Daphnia 8.2 EPA OTS 797.1300 Analytical Bio-Chemistry
magna (Flow-through) Laboratories, Inc., 1990d
2EHA Daphnia 1.3 OECD 202 BASF AG, 2001c
magna (Static, closed vessels)

* mean measured concentration

+ nominal concentration

Table 27 - Summary of short-term toxicity data on aquatic invertebrates - marine

species

Substance | Invertebrate | 96h ECs, Study Type Reference
Species (Mg/L)*

AA Mysidopsis 97 EPA OTS 797.1930 Wildlife International Ltd.,
bahia (Flow-through) 1996b
Saltwater

MA Mysidopsis 1.6 EPA OTS 797.1930 Basic Acrylic Monomer
bahia (Flow-through) Manufacturers, 1996a
Saltwater

EA - RAto MA | - -

tBA - RA to MA - -

iBA - RA to MA - -

nBA - RAto MA | - -

2EHA - RAto MA | - -

* mean measured concentration

Discussion

As stated above, data are available for this endpoint on all members of the category with all
substances having studies on freshwater species available and two studies on marine species also
having been conducted on different substances. Although acrylic acid itself yields different result
with regards to its ecotoxic effects on both marine and freshwater species of invertebrates, with
ECso levels at least an order of magnitude larger (indicating similar lower levels of toxicity), the
acrylate substances all give remarkably similar results across all the studies conducted even
taking into account the slight differences in methodology (flow through vs static test etc.). This
close similarity between the results of the acrylate esters supports the use of read across between
the substances. The use of read-across to address the toxicity of the substances to marine
invertebrates is technically not required to address any REACH endpoint. If required the use of
the endpoint data on MA to the other substances could be considered appropriate. Although there
are differences structure of the molecules in the category the broad similarity in the results in
freshwater species suggests that a similar trend could be observed in marine species.
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Conclusion

The results of all studies conducted on the esters yield extremely similar results across all
substances within the category across both freshwater and marine species, supporting the broader
use of the category approach. Read across to data on the toxicity of the substances to marine
species is not technically required but the use of data on MA to address the endpoints for other
substances is considered valid.

5.4.3.2.2 Long-Term Toxicity to Aquatic Invertebrates

There are data available for the substances AA, EA and nBA in the category, as outlined in the
table below. The data available on these substances are derived from studies of the appropriate
duration and quality to warrant a high degree of reliability and accordingly have Klimisch
reliability ratings of 1. The studies were conducted with an exposure time of 21 days.

Table 28 - Summary of long-term toxicity data on aquatic invertebrates

Substance Invertel_)rate NOEC (mg/L)* Study Type Reference
Species

AA Daphnia magna 19 EPA OTS 797.1330 | ABC Laboratories
Freshwater (Flow-through) California, 1996

MA - RA to EA and nBA | - -

EA Daphnia magna 0.19 EPA OTS 797.1330 | ABC Laboratories,
Freshwater (Flow-through) Inc., 1997

tBA - RAto EAand nBA | _ -

iBA - RAto EAand nBA | _ -
Daphnia magna 0.136 OECD 211

nBA Freshwater (Flow-through) BASF SE, 2009d

2EHA - Study ongoing - -

* mean measured concentration
RA: endpoint addressed using read-across data

Discussion
As stated above, data are available for this endpoint on three members of the category

The result of the study on acrylic acid is two orders of magnitude larger than the results of the
studies conducted on the two acrylate ester substances indicating a comparatively lower level of
toxicity when compared to the acrylate esters that were tested. The results of the studies on the
two acrylate esters give remarkably similar results. This close similarity between the results of
the acrylate esters supports the use of read across between the substances although no results
from studies on the other substances in the category are available to further support this
conclusion.

The results of the study conducted on acrylic acid indicate that the substance poses less concern
than the larger parent acrylate ester and, as such, read across to EA and nBA is considered to
present an appropriately precautionary approach in this instance.

As stated above, it can be seen that all-short term ecotoxicity L(E)Csg values, that are available
from studies conducted with the acrylate esters of the category, are generally of the same order of
magnitude across all three trophic levels (fish, daphnia and algae). It can therefore be concluded
that all of the acrylate ester category members exert a similar level of toxicity as each other
across all trophic levels. In line with this, the NOEC values from long term toxicity studies
conducted with aquatic invertebrates with EA (0.19 mg/L) and nBA (0.136 mg/L) are used to
address the same endpoint data requirement for MA, iBA, tBA. The long term toxicity study on
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aquatic invertebrates for 2EHA is currently ongoing. This is further substantiated since two of the
three available algal NOECs are of the same order of magnitude (iBA: 0.82 mg/L and 2EHA:
0.45 mg/L, respectively). The third available algal NOEC is an order of magnitude higher (3.85
mg/L, tBA) which indicates a lower toxicity.

Conclusion

Given that the results of all studies across all three trophic levels are broadly the same, and that
there is no marked difference between any of the substances within the category, it is concluded
that this trend would extend to long-term testing on aquatic invertebrates. Similarly, the results of
both long-term daphnia studies conducted on the acrylate esters yield very similar results,
supporting the broader use of the category approach. As such, it is considered justified to use
read across to the data on EA and nBA to address this endpoint for the other category substances.
Read across is applied with a high level of confidence.

5.4.3.3 Algae and Aquatic Plants

There are data available for all substances in the category. The data available on these substances
are derived from studies of the appropriate duration and quality to warrant a high degree of
reliability and accordingly have Klimisch reliability ratings of 1 or 2.

Table 29 - Summary of toxicity data on algae and aquatic plants

Results (72 hr)*
Substance | ECrsg ECry NOEC Remarks Reference
(mg/L) (mg/L) (mg/L)
EU Method C.3 Scenedesmus
0.13+ 0.03} 0.008+ subspicatus (Freshwater) BASF AG, 1394a
AA Static
EU Method C.3 Scenedesmus Huels AG. 1995¢
0.205% 0.031% subspicatus (Freshwater) '
Static
OECD 201 . .
Pseudokirchneriella I,\SAaosI;%Qg:yllc
MA 3.55 subcapitata Manufacturers,
(Freshwater) 1995¢
Static
OECD 201 Analytical Bio-
EA 4.5 (cell Selenastrum capricornutum | Chemistry
number) (Freshwater) Laboratories, Inc.,
Static 1990e
OECD 201
146 5 61 3.85 Desmodesmus subspicatus
tBA : : (fluorescence) | (Freshwater) BASF AG, 2002a
Static
OECD 201
iBA 5.28 2.09 0.82 Desmodesmus subspicatus BASF AG, 2002b
(Freshwater)
Static
OECD 201 Analytical Bio-
Pseudokirchneriella Chemistry
nBA 2.65 subcapitata Laboratories, Inc.,
(Freshwater) 1990f
Static
OECD 201
1.71 0.8 0.45 Scenedesmus subspicatus
2EHA (Freshwater) BASF AG, 2002c¢
Static

* mean measured concentration
+ nominal concentration
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Discussion

Data of the effects of the substances on the growth of freshwater algae are available for each
substance under consideration and as such read-across does not technically require justification.
Acrylic acid itself was found to exert greater toxicity to the species tested, with the results being
an order of magnitude lower than the acrylate esters. Amongst the acrylate esters, the results
were broadly similar and with the exception of the larger EC50 and NOEC for tBA were of the
same order of magnitude. No obvious structural or physico-chemical reason is apparent for this
slight difference.

Studies on some of the substances (AA, tBA, iBA and 2EHA) also calculated ErC;o and NOEC
values Those results vary somewhat and are, in some cases, an order of magnitude different
however overall they are of sufficiently similar levels so as to suggest that read across to a worst
case scenario in the absence of other data would be appropriate.

Conclusion

There are appropriate and applicable acute data on all members of the category such that read-
across is not required. The results across the different substances are all broadly similar. As such
there is no reason to suggest that read-across for chronic data within the category should not be
considered appropriate.

5.4.3.4 Sediment Organisms

There are no data available, on sediment organism toxicity, for any of the substances in the
category.

There is no concern for relevant exposure of sediment organisms to the substances of the
category. None of the category substances are PBT or vPvB. Furthermore, due to the physico-
chemical properties, if the substances are released into water, they are predicted to partition only
to a small degree into sediment. Additionally, all of the substances are generally biodegradable,
have a short half-life in the environment, and do not bioaccumulate. Hence, this margin of safety
is sufficient and further testing in sediment organisms is unnecessary.

Furthermore, significant exposure of the sediment compartment is unlikely.

6. Uncertainties

6.1  Read-across for toxicological information

A qualitative uncertainty analysis was performed for the read-across based predictions of
(eco)toxicological properties for acrylate esters, as summarised in Table 30 - 30. Uncertainties
associated with the read-across based toxicity prediction is scored according to the RAAF
guidance (ECHA, 2017); 1: not acceptable, 2: not acceptable in its current form; 3: acceptable
with just sufficient confidence, 4: acceptable with medium confidence, 5: acceptable with high
confidence.

The read-across within the acrylate esters between MA, EA and nBA is considered justified with
a high level of confidence, since their only structural difference is the length of the carbon chain,
with a clear correlation with the carbon chain length and similarity in the metabolism in the in
vitro assays. This is reflected in the similarity in the systemic toxicity.

In general, there are low uncertainties associated with the read-across approach for the

toxicological data from nBA to iBA. nBA is considered to be the closest analogue of iBA due to

the similarity in the toxicokinetic and toxicodynamic properties. Therefore, the read-across

between the two substances should be supported by a high level of confidence hence to address
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the REACH data requirement and subsequent hazard classifications. Indeed, nBA and iBA were
categorised for hazard assessment due to their structural similarity in the OECD SIDS (OECD,
2002) and weight of evidence approach was applied to assess their toxicological properties.

The currently available data set is considered sufficient to address the REACH data requirement
for genotoxicity for nBA and tBA, on the basis that the sufficient exposure is demonstrated in
their in vivo genotoxicity studies. This is considered to be a reasonable and pragmatic approach
given the apparent variation in the genotoxicity results within the category. The negative gene
mutation assay in transgenic mouse for EA could potentially be used to read-across to MA to
strengthen the conclusion drawn for mammalian cell mutagenicity (i.e. positive results linked to
the excess cytotoxicity).

Some inconsistency was noted for the read-across approach within the original category report,
which are related to the route of exposure for the source substances. Currently an update
including the read-across for iBA to the oral OECD TG 443 in rats for nBA is pending whereas
this study was used for read-across to tBA and 2EHA.

For tBA, multiple source substances were used for the read-across strategy for developmental
toxicity in rats where the guideline compliance study conducted with a preferred route of
exposure is already available. This read-across approach was interpreted as to bridge the read-
across strategy for the rabbit studies.

Upon completion of an oral combined repeated dose toxicity study with the
reproduction/developmental toxicity screening test in rats for 2EHA, a similarity in the toxicity
for reproduction between 2EHA and the other acrylate esters within the category could be
assessed to use this study to bridge the read-across strategy for the relevant systemic toxicity
endpoints.
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Table 30 - Proposed assessment options for the read-across strategy within the category

Endpoint

Exposure
route

Substances with
read-across

Assessment
Option

Comments

Toxicological

information

Sensitisation

Dermal

iBA

Strong evidence for hypothesised skin sensitisation
potency. Due to the similarity in the physchem data with
the source substance nBA and the expected protein
binding reactivity and dermal absorption commonly seen
for the acrylate esters within the category, the read across
is justified with a high level of confidence. Therefore, the
prediction for skin sensitisation potency and the
associated hazard classification based on this study is also
considered reliable. There is no indication that the tertiary
structure of the side chain of iBA would have a
significant impact on the read-across approach for skin
sensitisation.

tBA

Strong evidence for hypothesised skin sensitisation
potency. Due to the similarity in the physchem data with
the source substance nBA with the expected protein
binding reactivity and dermal absorption, the read across
to the source substance nBA is justified with a high level
of confidence. The variation in the metabolism rate is not
directly relevant for the prediction for skin sensitisation
given the nBA and iBA themselves are considered to be
haptens. Therefore, the prediction for skin sensitisation
potency and the associated hazard classification based on
this study is also considered reliable. There is no
indication that the tertiary structure of the side chain of
iBA would have a significant impact on the read-across
approach for skin sensitisation.

Repeated dose
toxicity

Oral,
inhalation

iBA

Strong evidence to support similarity in systemic toxicity
profiles with the source substance BA based on the
structural similarity, available toxicology data and
similarity in metabolism. The systemic toxicity between
nBA and iBA are considered to be very similar from the
toxicokinetic and toxicodynamic perspectives. Based on
their very similar and rapid metabolism rates observed in
the comparative hydrolysis assays, the likelihood of
seeing toxicity different from that predicted by the read-
across is very low. No adverse systemic toxicity is
identified for the alcohol metabolites within the category
that would give a significant impact on the read-across
approach.

In vitro
mutagenicity
in mammalian
cells

N/A

iBA

Strong evidence to support the similarity in genotoxicity
profiles with the source substance nBA both in vitro and
in vivo, based on the structural similarity and associated
alerts, available genotoxicity data and similarity in
metabolism.

There is no indication that the tertiary structure of the side
chain of iBA would have a significant impact on the read-
across approach for genotoxicity.

Toxicity for
reproduction

Oral,
inhalation

EA

Strong evidence to support similarity in systemic toxicity
profiles and lack of toxicity for reproduction with the
source substance MA based on the structural similarity,
available toxicology data and similarity in metabolism.
Uncertainties associated with the read-across based
prediction of reproductive toxicity of EA is considered to
be minimal due to its rapid metabolism rate observed in
the comparative hydrolysis assay. No adverse systemic
toxicity is identified for the alcohol metabolites within the
category that would give a significant impact on the read-
across approach.
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Table 30 Proposed assessment options for the read-across strategy within the category

(cont.)

Endpoint

Exposure
route

Substances
with read-
across

Assessment
Option

Comments

Toxicity for
reproduction

Inhalation

nBA

Strong evidence to support similarity
in systemic toxicity profiles and lack
of reproductive toxicity concerns with
the source substance MA based on the
structural similarity, available
toxicology data and similarity in
metabolism. Uncertainties associated
with the read-across based prediction
of reproductive toxicity of nBA is
considered to be minimal due to its
rapid metabolism rate observed in the
comparative hydrolysis assay. No
adverse systemic toxicity is identified
for the alcohol metabolites within the
category that would give a significant
impact on the read-across approach.

Oral, inhalation

iBA

Strong evidence to support similarity
in systemic toxicity profiles and lack
of reproductive toxicity concerns with
the source substance MA and nBA
based on the structural similarity,
available toxicology data and
similarity in metabolism. The systemic
toxicity between nBA and iBA are
considered to be very similar from the
perspectives of toxicokinetic and
toxicodynamic. Uncertainties
associated with the read-across based
prediction of reproductive toxicity of
iBA is considered to be minimal due to
its very similar and rapid metabolism
rates observed in the comparative
hydrolysis assays. No adverse
systemic toxicity is identified for the
alcohol metabolites within the
category that would give a significant
impact on the read-across approach.

Oral, inhalation

tBA

The read-across justification may be
weakened by a difference in the
hydrolysis rate between tBA and the
acrylate esters within the category.
Date are not available to extend the
read across for tBA to dose levels
beyond those used in the existing
inhalation studies for tBA. However, a
read-across to the oral study for nBA
is supported based on a common
systemic toxicity profile within the
category (a lack of systemic toxicity).
No adverse systemic toxicity is
identified for the alcohol metabolites
within the category that would give a
significant impact on the read-across
approach.
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Oral,
inhalation

2EHA

Strong evidence to support
similarity in lack of systemic
toxicity for the source substances
MA and nBA based on the
structural similarity, available
toxicology data and similarity in
metabolism. The presence of the
tertiary structure of the side chain
of 2EHA is not considered to have
any significant impact on the
toxicology profile given the lack
of systemic toxicity observed with
the target and source substances.
There is currently a data gap for
reproductive toxicity. Upon a
completion of an oral OECD 422
study in rats, similarity to the
toxicity of other category
substances could be demonstrated
to strengthen the read-across
justification. No adverse systemic
toxicity is identified for the
alcohol metabolites within the
category that would give a
significant impact on the read-
across approach.

Ecotoxicological

information

Long-term
toxicity testing
on invertebrates

N/A

MA, iBA, tBA,
2EHA

Due to the similarity in physchem
and environmental fate properties
observed between the members of
the category the substances are
expected to behave in the same
way when exposed to
environmentally relevant media.
There is strong evidence showing
that the category substances
exhibit the same degree of
environmental toxicity across all
three trophic levels with little
intersubstance variation. This trend
was mirrored in the available long-
term aquatic (eco)toxicity tests (a
long-term toxicity test on Daphnia
magna is ongoing for 2EHA). The
read across strategy is applied with
a high level of confidence
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7. Conclusions for C&L

The classification and labelling of the substances of the acrylate category are presented below.

Evaluation of the chemicals in this category leads to the conclusions that [1] data currently exist
to adequately represent the toxicological and ecological profile of major portions of this
category, [2] there is a concurrence and similarity among the existing data for the various
endpoints and [3] toxicokinetic data shows that all acrylate esters are rapidly absorbed and
metabolised to acrylic acid and their associated alcohol.

Table 31 - Summary of classification and labelling of the category members

Substance Harmonised Classification in Annex VI of | Self-Classification Derived According to
CLP/ EU- GHS (1272/2008/EC) Annex | of CLP/EU-GHS (1272/2008/EC)
Based on Available Data
AA Index Number : 607-061-00-8 Flam. Lig. 3 (H226)
Flam. Lig. 3 (H226) Acute Tox. 4 (H302)
Acute Tox. 4 (H302) Acute Tox. 4 (H332)
Acute Tox. 4 (H312) Skin Corr. 1A (H314)
Acute Tox. 4 (H332) STOT SE 3 (H335)
Skin Corr. 1A (H314) Agquatic Acute 1 (H400)
STOT SE 3 (H335) Aquatic Chronic 2 (H411)
Aquatic Acute 1 (H400)
MA Index Number : 607-034-00-0 Flam. Lig. 2 (H225)
Flam. Lig. 2 (H225) Acute Tox. 4 (H302)
Acute Tox. 4 (H302) Acute Tox. 4 (H312)
Acute Tox. 4 (H312) Acute Tox. 3 (H331)
Acute Tox. 4 (H332) Skin Irrit. 2 (H315)
Skin Irrit. 2 (H315) Eye Irrit. 2 (H319)
Eye Irrit. 2 (H319) Skin Sens. 1 (H317)
Skin Sens. 1 (H317) STOT SE 3 (H335)
STOT SE 3 (H335) Aquatic Chronic 3 (H412)
EA Index Number : 607-032-00-X Flam. Lig. 2 (H225)
Flam. Lig. 2 (H225) Acute Tox. 4 (H302)
Acute Tox. 4 (H302) Acute Tox. 4 (H312)
Acute Tox. 4 (H312) Acute Tox. 3 (H331)
Acute Tox. 4 (H332) Skin Irrit. 2 (H315)
Skin Irrit. 2 (H315) Eye Irrit. 2 (H319)
Eye Irrit. 2 (H319) Skin Sens. 1 (H317)
Skin Sens. 1 (H317) STOT SE 3 (H335)
STOT SE 3 (H335) Aquatic Chronic 3 (H412)
tBA Index Number : 607-245-00-8 Flam. Lig. 2 (H225)

Flam. Lig. 2 (H225)

Acute Tox. 4 (H302)
Acute Tox. 4 (H312)

Acute Tox. 4 (H332)
Skin Irrit. 2 (H315)

Skin Sens. 1 (H317)
STOT SE 3 (H335)
Aquatic Chronic 2 (H411)

Acute Tox. 4 (H302)
Acute Tox. 4 (H312)

Acute Tox. 3 (H331)
Skin Irrit. 2 (H315)

Skin Sens. 1 (H317)
STOT SE 3 (H335)
Aquatic Chronic 2 (H411)
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iBA Index Number : 607-115-00-0 Flam. Lig. 3 (H226)
Flam. Lig. 3 (H226) Acute Tox. 4 (H312)
Acute Tox. 4 (H312) Acute Tox. 4 (H332)
Acute Tox. 4 (H332) Skin Irrit. 2 (H315)
Skin Irrit. 2 (H315) Skin Sens. 1 (H317)
Skin Sens. 1 (H317) STOT SE 3 (H335)
Aquatic Chronic 3 (H412)
nBA Index number : 607-062-00-3 Flam. Lig. 3 (H226)
Flam. Lig. 3 (H226) Acute Tox. 4 (H332)
Skin Irrit. 2 (H315) Skin Irrit. 2 (H315)
Eye Irrit. 2 (H319) Eye Irrit. 2 (H319)
Skin Sens. 1 (H317) Skin Sens. 1 (H317)
STOT SE 3 (H335) STOT SE 3 (H335)
Aquatic Chronic 3 (H412)
2EHA Index Number : 607-107-00-7 Skin Irrit. 2 (H315)

Skin Irrit. 2 (H315)
Skin Sens. 1 (H317)
STOT SE 3 (H335)

Skin Sens. 1 (H317)
STOT SE 3 (H335)
Aquatic Chronic 3 (H412)
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Table 32 - Summary of classification and labelling of the metabolites of the category

members
Harmonised classification in Annex VI of | Self-classification derived according to
CLP/ EU- GHS (1272/2008/EC) Annex | of CLP/EU-GHS (1272/2008/EC)
based on available data
AA Index Number : 607-061-00-8 Flam. Lig. 3 (H226)
Flam. Lig. 3 (H226) Acute Tox. 4 (H302)
Acute Tox. 4 (H302) Acute Tox. 4 (H332)
Acute Tox. 4 (H312) Skin Corr. 1A (H314)
Acute Tox. 4 (H332) STOT SE 3 (H335)
Skin Corr. 1A (H314) Aquatic Acute 1 (H400)
STOT SE 3 (H335) Aquatic Chronic 2 (H411)
Aquatic Acute 1 (H400)
Methanol Index number : 603-001-00-X n/a
Flam. Lig. 2 (H225)
Acute Tox. 3 (H301)
Acute Tox. 3 (H311)
Acute Tox. 3 (H331)
STOTSE 1
Ethanol Index Number : 603-002-00-5 n/a
Flam. Lig. 2
t-Butanol Index Number : 603-005-00-1 n/a
Flam. Lig. 2 (H225)
Acute Tox. 4 (H332)
Eye Irrit. 2 (H319)
STOT SE 3 (H335)
i-Butanol Index Number : 603-108-00-1 n/a
Flam. Lig. 3 (H226)
Skin Irrit. 2 (H315)
Eye Dam. 1 (H318)
STOT SE 3 (H335)
STOT SE 3 (H336)
n-Butanol Index Number : 603-004-00-6 n/a
Flam. Lig. 3 (H226)
Acute Tox. 4 (H302)
Skin Irrit. 2 (H315)
Eye Dam. 1 (H318)
STOT SE 3 (H335)
STOT SE 3 (H336)
2-Ethyl- no substance-specific entry in Annex VI Acute Tox. 4 (H332)
Hexanol Skin Irrit. 2 (H315)
Eye Irrit. 2 (H319)
STOT SE 3 (H335)
Discussion

All of the acrylate esters have harmonised classifications, as detailed in Annex VI of EC
Regulation 1272/2008. The harmonised classifications are applied as a minimum. Where
available data supports a more stringent classification this is adopted, as for acute inhalation
toxicity. ASTOT SE 3 classification is adopted across the category in consideration of available
data on the effects of each of the substances with regards to respiratory tract irritation.
Additionally, an environmental classification is assigned to each member of the category on the
basis of the application of the results of the long-term ecotoxicity tests across the category and
consideration of the substance specific ready biodegradability study results.
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8. PBT and VPVB assessment

8.1  Assessment of PBT/vPvB Properties — Comparison with the Criteria of Annex
X1

8.1.1 Persistence Assessment

In valid studies a high grade of biodegradation was obtained. Thus, all members of the category
are rapidly biodegradable and, hence, not persistent.

8.1.2 Bioaccumulation Assessment

The logP for all members of the category is below 4.5. Based on that, a bioaccumulation
potential is not expected. Thus, the substances in the category are not expected to bioaccumulate.

8.1.3 Toxicity Assessment

All available NOECs and ECy values of the substances of the category are above 0.01 mg/L.
According to the presently available data, none of the category members are CMR substances nor
are any members classified for target organ toxicity (STOT RE category 1 or 2, acute or chronic).

8.1.4 Summary and Overall Conclusions on PBT or vPvB Properties
The substances in the lower alkyl acrylate category are not PBTs or vPvBs.

Q. Dose Descriptors

Use of dose descriptors from the read-across substances is considered appropriate given the
rationale stated throughout this document. Where necessary assessment factors are applied in
the Chemical Safety Assessment in order to ensure that the resultant Risk Characterisation
Ratios are sufficiently protective.
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Table 33 - Self-classification (dose descriptor)

79-10-7 96-33-3 140-88-5 1663-39-4 | 106-63-8 | 141-32-2 | 103-11-7
AA MA EA tBA iBA nBA 2EHA
Flammability Flam. Flam. Flam. Flam. Flam. Flam. -
Liquid 3 Liquid 2 Liquid 2 Liquid 2 Liquid 3 | Liquid 3
Acute oral toxicity | Acute Acute Acute Acute Tox. | -* -* -
Tox. 4* Tox. 4* Tox. 4 4*
(1000 - < (ca. 768 (1120 (ca. 1047 (4895 3150 (4435
2000 mg/kg bw) | mg/kg bw) | mg/kg bw) | mg/kg mg/kg mg/kg bw)
mg/kg bw) bw) bw)
Acute dermal - Acute Tox | Acute Tox | Acute Tox | Acute Acute -
toxicity 4* 4* 4* Tox 4* Tox 4
(> 2000 (1250 (3049 (ca. 2000 (ca. 7522
mg/kg bw) | mg/kg bw) | mg/kg bw) | mg/kg bw) | (793 - (2000 mg/kg bw)
4000 mg/kg
mg/kg bw)
bw)
Acute inhalation Acute Acute Acute Acute Tox. | Acute Acute -
toxicity Tox. 4* Tox. 3 Tox. 3 3 Tox. 4* | Tox. 4
(>5.1 (<108 (<91 (7.0mg/L | (ca. 105 | (10.3
mg/L air) | mg/L air) mg/L air) | air) mg/L mg/L
air) air)
Skin Skin Corr. | Skin Irrit. | Skin Irrit. | SKin Irrit. Skin Skin Skin Irrit.
corrosion/irritation | 1A* 2* 2* 2* Irrit. 2* Irrit. 2* 2*
Serious eye - Eye Irrit. Eye Irrit. -* -* Eye Irrit. | -
damage/irritation 2* 2* 2*
Sensitising -* Skin Sens. | Skin Sens. | Skin Sens. Skin Skin Skin Sens.
1B* 1B* 1B*# Sens. Sens. 1B*
(ECs (ECs 1B*¥ 1B* (EC5 9.7%)
19.6%) 36.8%) (ECs
11.2%)
Specific target STOT STOT STOT STOT STOT STOT STOT SE
organ toxicity - Single Single Single Single Exp. | Single SE 3* 3*
single Exp. 3* Exp. 3* Exp. 3* 3* Exp. 3
Short-term aquatic | Aquatic - - - -
Acute 1*
Long-term aquatic | Aquatic Aquatic Aquatic Aquatic Aquatic | Aquatic | Aquatic
Chronic 2 | Chronic3 | Chronic 3 | Chronic 2* | Chronic | Chronic | Chronic 3
3 3

* Annex VI classification
# supporting data available from Magnusson & Kligman Maximisation test and Freund’s
complete adjuvant test
T read across from other category members
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10. Conclusion

The acrylic acid and lower alkyl acrylate esters category is defined as a structurally related group
of seven substances including AA, MA, EA, tBA, iBA, nBA and 2EHA. The short-chain acrylate
esters in this category are classed as alpha, beta-unsaturated esters with having potential Michael
acceptors capable of electrophilic attack of protein and other cellular macromolecules. AAis a
common major metabolite in the category that is considered to be the most relevant compound
for systemic toxicity for the category.

The read-across within the category that is presented in this report is supported by the common
toxicokinetics and toxicodynamics behaviour exhibited by the members of the category. The
shared chemical reactivity and primary metabolic pathway (to acrylic acid and the relevant
alcohol) result in the similarity of their toxicological properties. The potential toxicity from the
remaining parental acrylate esters is considered to be minimal due to a fast metabolism with short
half-lives. Alcohols are not expected to make a significant contribution to the systemic toxicity
profiles of acrylate esters.

All data on environmental fate are available and there are only few data gaps in the
ecotoxicology dataset of the acrylate esters. Similar patterns have been demonstrated for the
ecotoxicity: all the members of the category are toxic for the aquatic organisms. In the
environment, the acrylate esters will have a similar behaviour: they are all rapidly biodegradable,
have a low potential of bioaccumulation and adsorption to soil is not expected.

The read across strategy that has been applied within the category has been demonstrated to
provide an acceptable level of confidence. Read-across from the studies on the source substances
are considered as an appropriate adaptation to the standard information requirements of Annex
VII, VIII, IX and X of the REACH Regulation for the target substance, in accordance with the
provisions of Annex XIl, 1.5 of the REACH Regulation.

66



11. References

ABC Laboratories California (1996). Chronic toxicity of acrylic acid to Daphnia magna under
flow-through test conditions. Unpublished data. Testing laboratory: ABC Laboratories
California. Report no.: 43031. Owner company: Basic Acrylic Monomer Manufacturers
(BAMM). Report date: 1996-09-109.

ABC Laboratories, Inc. (1997). Chronic Toxicity of Ethyl Acrylate to Daphnia Magna Under
Flow-Through Test Conditions. Unpublished data. Testing laboratory: ABC Laboratories, Inc.
Report no.: 43030. Owner company: Basic Acrylic Monomer Manufacturers, Inc. Study number:
43030. Report date: 1997-04-03.

Amtower AL, Brock KH, Doerr CL, Dearfield KL, Moore MM 1986: Genotoxicity of three
acrylate compounds in L5178Y mouse lymphoma cells. (publication), Envir. Molec. Mutagen. 8
(6): 4.

Analytical Bio-Chemistry Laboratories, Inc. (1990a). Acute Flow-Through Toxicity of Glacial
Acrylic Acid to Rainbow Trout (Salmo gairdneri). Unpublished data. Testing laboratory:
Analytical Bio-Chemistry Laboratories, Inc. Owner company: Basic Acrylic Monomer
Manufacturers (BAMM). Study number: 37343. Report date: 1990-04-27.

Analytical Bio-Chemistry Laboratories, Inc. (1990b). Acute Toxicity of Ethyl Acrylate to
Rainbow Trout (Salmo gairdneri). Unpublished data. Testing laboratory: Analytical Bio-
Chemistry Laboratories, Inc. (Testing Facility). Report no.: ABC Report No. 37335. Owner
company: Basic Acrylic Monomer Manufacturers - BAMM (Sponsor). Study number: ABC
Report No. 37335. Report date: 1990-04-26.

Analytical Bio-Chemistry Laboratories, Inc. (1990c). Acute Flow-Through Toxicity of n-Butyl
Acrylate to Rainbow Trout (Salmo gairdneri). (study report), Testing laboratory: Analytical Bio-
Chemistry Laboratories, Inc., Aquatic Toxicology Division, Owner company; Basic Acrylic
Monomer Manufacturers, Study number: #37339, Report date: Apr 27, 1990.

Analytical Bio-Chemistry Laboratories, Inc. (1990d). Acute Flow-through Toxicity of Butyl
Acrylate to Daphnia magna. (study report), Testing laboratory: Analytical Bio-Chemistry
Laboratories, Inc., Owner company; Basic Acrylic Monomer Manufacturers, Study number:
37340, Report date: Mar 23, 1990.

Analytical Bio-Chemistry Laboratories, Inc. (1990e). Acute Toxicity of Ethyl Acrylate to
Selenastrum Capricornutum Printz. Unpublished data. Testing laboratory: Analytical Bio-
Chemistry Laboratories, Inc. (Testing Facility). Report no.: ABC Report No. 37337. Owner
company: Basic Acrylic Monomer Manufacturers - BAMM (Sponsor). Report date: 1990-04-26.

Analytical Bio-Chemistry Laboratories, Inc. (1990f). Acute Toxicity of Ethyl Acrylate to
Selenastrum Capricornutum Printz. (study report), Unpublished data.. Testing laboratory:
Analytical Bio-Chemistry Laboratories, Inc. (Testing Facility)., Report no: ABC Report No.
37337. Owner company; Basic Acrylic Monomer Manufacturers - BAMM (Sponsor). Report
date: Apr 27, 1990.

Analytical Bio-Chemistry Laboratories, Inc. (1990g). Acute Flow-through Toxicity of Butyl
Acrylate to Daphnia magna. Testing laboratory: Analytical Bio-Chemistry Laboratories, Inc.
Owner company: Basic Acrylic Monomer Manufacturers. Study number: 37340. Report date:
1990-03-22.

ARTF (2009): Methyl acrylate (MA) — Prenatal Developmental Toxicity Study in Himalayan
67



Rabbits Administration via Inhalation Gavage). Unpublished study report. Testing laboratory:
Experimental Toxicology and Ecology, BASF SE, Owner company; Acrylate Task Force, Study
number: 41R0652/04105.

ARTF (2017a): An Oral (Gavage) Extended One-Generation Reproductive Toxicity Study of n-
Butyl Acrylate in Rats (study report), Testing laboratory: Charles River Laboratories Ashland,
LLC 1407 George Road Ashland, OH 44805 United States, Report no: WIL-301502. Owner
company; REACH Acrylate Task Force, Report date: Sep 8, 2017.

ARTF (2017b): An Oral (Gavage) Prenatal Developmental Toxicity Study of n-Butyl Acrylate in
Rabbits (study report), Testing laboratory: Charles River Laboratories Ashland, LLC 1407
George Road Ashland, OH 44805 United States, Report no: WIL-301505. Owner company;
REACH Acrylate Task Force, Report date:

ARTF (2017c): An Oral (Gavage) Prenatal Developmental Toxicity Study of t-Butyl Acrylate in
Rats (study report), Testing laboratory: Charles River Laboratories; USA, Report no: Laboratory
Project ID 301510. Owner company; BASF SE, Report date: Oct 20, 2017.

ARTF (2017d): Investigation of the potential for acute ethyl acrylate treatment to alter
glutathione concentrations and redox status in the rodent forestomach. Report number: 161011.
Toxicology and Environmental Research and Consulting, the Dow Chemical Company,
Michigan, United States. Owner company; Basic acrylic monomer manufacturers, Inc. and
Acrylate REACH Task Force. Report date: May 11, 2017.

ARTF (2017e): Comparative investigation of the potential for acute methyl acrylate, ethyl
acrylate, n-butyl acrylate, and 2-ethylhexyl acrylate treatment to alter glutathione concentrations
and redox status in the rodent forestomach. Report number: 161066. Toxicology and
Environmental Research and Consulting, the Dow Chemical Company, Michigan, United States.
Owner company; Basic Acrylic Monomer Manufacturers, Inc. and Acrylate REACH Task Force.
Report date: May 11, 2017.

ARTF (2017f): 2-ethylhexyl acrylate and 2-ethylhexanol: toxicokinetic bridging study in
F344/DuCrl rats. Report number: 161120. Toxicology and Environmental Research and
Consulting, the Dow Chemical Company, Michigan, United States. Owner company; Acrylate
REACH Task Force, BASF SE, Dow Chemical Company and Nippon Shokubai. Report date:
November 21, 2017.

ARTF (2018): In vitro hydrolysis and glutathione conjugation of acrylates. Report number:
180018. Toxicology and Environmental Research and Consulting, the Dow Chemical Company,
Michigan, United States. Owner company; Basic acrylic monomer manufacturers, Inc. and
Acrylate REACH Task Force. Report date: November 20, 2018.

Ashby J et al. (1989a). Inactivity of ethyl acrylate in the mouse bone marrow micronucleus
assay. Mutagenesis 4: 283-285.

Ashby J et al. (1989b). Classification according to chemical structure, mutagenicity to
Salmonella and level of carcinogenicity of a further 42 chemicals tested for carcinogenicity
by the U. S. National Toxicology Program.Mutation Research 223: 73-103.

Basic Acrylic Monomer Manufacturers (1987): Tegeris Laboratories, INC. (1987). 13-WEEK
MOUSE COMPARATIVE SKIN IRRITATIONSTUDY WITH ACRYLIC ACID. Unpublished
final draft report. Testing laboratory: Tegeris Laboratories, INC. Report no.: 86049. Owner
company: Basic Acrylic Monomer Manufacturers. Study number: 86049. Report date: 1987-07-
02.

68



Basic Acrylic Monomer Manufacturers (1990e); Bushy Run Research Center; Chronic Dermal
Oncogenicity Study with Acrylic Acid in [C3H/HeN HsdBR] and [Hsd

: (ICR) BR] Mice. Unpublished data. Testing laboratory: Bushy Run Research Center. Report
no.: 52-619. Owner company: Basic Acrylic Monomer Manufacturers (BAMM). Study number:
52-619. Report date: 1990-12-05.

Basic Acrylic Monomer Manufacturers (1991b); Bushy Run Research Center.
HISTOPATHOLOGIC REVIEW OF TISSUES FOR HEMATOPOIETIC NEOPLASMS FROM
A CHRONIC DERMAL ONCOGENICITY STUDY WITH ACRYLIC ACID IN FEMALE
(C3H/HeN Hsd BR) MICE. Unpublished data. Testing laboratory: Bushy Run Research
Center.Owner company: Basic Acrylic Monomer Manufacturers (BAMM). Report date: 1991-
10-04.

Basic Acrylic Monomer Manufacturers (1993); Bushy Run Research Center, Union Carbide.
Developmental Toxicity Evaluation of Inhaled Acrylic Acid Vapor in New Zealand White
Rabbits. Unpublished data. Testing laboratory: Bushy Run Research Center. Report no.:
92N1008. Owner company: Basic Acrylic Monomer Manufacturers. Study number:
92N1008.Report date: 1993-06-24.

Basic Acrylic Monomer Manufacturers (1995a). Methyl Acrylate: A 96-Hour Flow-Through
Acute Toxicity Test with the Rainbow Trout (Oncorhynchus mykiss). (study report), unpublished
report. Testing laboratory: Wildlife International Ltd., Owner company; Basic Acrylic Monomer
Manufacturers (BAMM), Study number: 408A-101, Report date: Aug 16, 1995.

Basic Acrylic Monomer Manufacturers (1995b). Methyl Acrylate: A 48-Hour Flow-Through
Acute Toxicity Test with the Cladoceran (Daphnia magna). (study report). Unpublished data.
Testing laboratory: Wildlife International Ltd., Owner company; Basic Acrylic Monomer
Manufacturers Inc., Study number: 408A-102, Report date: Jun 13, 1995.

Basic Acrylic Monomer Manufacturers (1995c). Methyl Acrylate: A 96-Hour Toxicity Test with
the Freshwater Alga (Selenastrum capricornutum). (study report). Unpublished data. Testing
laboratory: Wildlife International Ltd., Owner company; Basic Acrylic Monomer Manufacturers
Inc., Study number: 408A-104B, Report date: Sep 25, 1995.

Basic Acrylic Monomer Manufacturers (1996a) Methyl Acrylate: A 96-Hour Flow-Through
Acute Toxicity Test with the saltwater mysid (Mysidopsis bahia). (study report), Testing
laboratory: Wildlife International Ltd., Report no: 408A-112. Owner company; Basic Acrylic
Monomer Manufacturers, Report date: May 20, 1996.

Basic Acrylic Monomer Manufacturers (2009). Methyl acrylate: Two-generation inhalation
reproductive toxicity study in Crl: CD(SD) rats. Unpublished data of BAMM. Testing laboratory:
Toxicology & Environmental Research and Consulting (TERC), The Dow Chemical Company.
Report no.: 081056. Owner company: BAMM. Study number: K-010121-018. Report date:
2009-09-10.

BASF 2002: Salmonella typhimurium/Escherichia coli reverse mutation assay (standard plate
test and preincubation test) with tert.-Butyl acrylate. (study report), unpublished data. Testing
laboratory: BASF AG, Department of Experimental Toxicology and Ecology, Owner
company; BASF SE, Study number: 40M0365/014085, Report date: Jan 7, 2002.

BASF AG (1977). Ames-Test an den Substanzen Acrylsaeure, Methylacrylat, Butylacrylat.
Unpublished data. Testing laboratory: BASF AG, Department of Toxicology. Report no.:
77/239. Owner company: BASF SE. Report date: 1977-07-27.

69



BASF AG (1978a). Tert. butylacrylat: Bericht ueber die akute Toxizitaet. (study report),
unpublished data. Testing laboratory: Dept. of Toxicology, Owner company; BASF SE, Study
number: 78/0215, Report date: Dec 19, 1978.

BASF AG (1978b). Report on the study of the subacute toxicity of methyl acrylate in the 12-
week inhalation study on Sprague-Dawley rats. (in German; English translation available, dated
1986-12-19). Unpublished data. Testing laboratory: BASF AG, Department of Toxicology.
Report no.: XXV1/351. Owner company: BASF SE. Report date: 1978-05-30.

BASF AG (1978c) Cytogenetic investigation in the bone marrow of rats after 4-day
inhalation. (study report), Testing laboratory: BASF AG, Dept. of Toxicology, Report no:
XXVI1/352. Owner company; BASF SE, Report date: May 12, 1978.

BASF AG (1978c). Bericht ueber die Pruefung der akuten Hautreizwirkung von Butylacrylat
(XXV/219) am Kaninchen. Unpublished data. Testing laboratory: BASF AG, Department of
Toxicology. Report no.: XXV/219. Owner company: BASF SE. Report date: 1978-01-20.

BASF AG (1979a). Report on the study of the subacute toxicity of n-butyl acrylate in the 13-
week inhalation study on Sprague-Dawley rats. Unpublished data. Testing laboratory: Dept. of
Toxicology, BASF AG. Report no.: XXV1/352. Owner company: BASF SE. Report date: 1979-
03-30.

BASF (1979b). n-Butyl Acrylate: Prenatal inhalation toxicity in the rat. (study report), Testing
laboratory: BASF AG, Dept. of Toxicology, Report no: 78/638. Owner company; BASF SE,
Report date: Jul 30, 1979.

BASF AG (1980c). Supplementary histological examinations for possible lesions of the nasal
mucosa after a 12- and 13-week inhalation study on methyl acrylate and n-butyl acrylate,
respectively in Sprague Dawley rats. (German, English translation from 1986-12-19 available).
Unpublished data. Testing laboratory: BASF AG, Department of Toxicology. Report no.:
XXV1/351. Owner company: BASF SE. Report date: 1980-09-30.

BASF AG (1985a): 2-Jahres-Inhalationsstudie mit Methylacrylat an der Ratte. Testing
laboratory: Inbifo GmbH, Koeln, D. Report no.: A 0135/1530. Owner company: BASF SE.
Study number: 77/1022. Report date: 1985-03-05.

BASF AG (1986): Advisory Board for Preventive Medicine and Environmental Protection Ltd.
(1986). Vergleichende Untersuchungen dermatologischer Effekte von 2-EHA an 2
Maeusestaemmen nach 3-monatiger epicutaner Applikation. Unpublished data. Testing
laboratory: Advisory Board for Preventive Medicine and Environmental Protection Ltd. Owner
company: BASF SE. Study number: 84/185. Report date: 1986-03-14.

BASF AG (1987a). Report on the study of the toxicity of ACRYLIC ACID in rats after 12-
month administration in the drinking water. Testing laboratory: BASF AG, Department of
Toxikology. Report no.:74C0380/8239. Owner company: BASF SE. Study number:
74C0380/8239. Report date: 1987-12-11.

BASF AG (1987b). Report on the Study of the Toxicity of Acrylic Acid in Rats After 3-Month
Administration by Gavage. Testing laboratory: BASF AG, Department of Toxicology. Report
no.: 35C0380/8250. Owner company: BASF SE. Study number: 35C0380/825 0. Report date:
1987-04-28.

70



BASF AG (1988Db). Determination of the acute effect of Isobutyl acrylate on the swimming
ability of the water flea Daphnia magna STRAUS. Unpublished data. Testing laboratory:
Department of Ecology. Owner company: BASF SE. Study number: 1/0667/2/88-8667/88.
Report date: 1988-07-14.

BASF AG (1989a). Study of a potential carcinogenic effect of acrylic acid in rats after long-term
administration in the drinking water. Testing laboratory: BASF AG, Department of Toxicology.
Report no.: 72C0380/8240.0wner company: BASF SE. Study number: 72C0380/8240. Report
date: 1989-03-15.

BASF AG (1989b). Study on the Inhalation Toxicity of 2-Ethylhexyl Acrylate as a Vapor in Rats
(3-MonthStudy). Unpublished data. Testing laboratory: BASF AG, Department of Toxicology.
Report no.: 501081/8502.0wner company: BASF SE. Study number: 501081/8502. Report date:
1989-08-30.

BASF AG (1989c). Study of a Possible Peroxisome Proliferation Induced by 2-Ethylhexyl
Acrylate Vapor in Rats. Administration by Inhalation over 3 Months. Unpublished data. Testing
laboratory: BASF AG, Department of Toxicology. Report no.: 501081/8503. Owner company:
BASF SE. Study number: 501081/8503. Report date: 1989-08-30.

BASF AG (1989d). Dominant Lethal Mutations in Mice. TSCAT, NTIS/OTS0540280. Testing
laboratory: Microbiological Associates, Inc. Report no.: T5618.112004. Owner company: BASF
SE. Study number: T5618.112004. Report date: 1989-05-16.

BASF AG (1992). Report on the Study of the Dermal Oncogenicity of 2-Ethylhexyl Acrylate in
Male NMRIMice (Test period: 24 months). Unpublished data. Testing laboratory: BASF AG,
Department of Toxicology.Report no.: 83C0019/87032. Owner company: BASF SE (Sponsor)
and EIf Atochem SA (Cosponsor). Study number: 83C0019/87032. Report date: 1992-02-07.

BASF AG (1993c). Study of a potential carcinogenic effect of ACRYLIC ACID in rats after
long-term administration in the drinking water. Testing laboratory: BASF AG, Department of
Toxicology. Report no.:72C0380/8240. Owner company: BASF SE. Study number:
72C0380/8240. Report date: 1993-07-30.

BASF AG (1994a). Bestimmung der Hemmwirkung von Acrylsaeure rein auf die
Zellvermehrung der Gruenalge Scenedesmus subspicatus. Unpublished data. Testing laboratory:
Department of Ecology. Owner company: BASF SE. Study number: 94/0840/60/1. Report date:
1994-08-16.

BASF AG (1994b). Reproduction Toxicity Study with Acrylic Acid in Rats. Continuous
Administration in the Drinking Water over 2 Generations (1 Litter in the Firstand 1 Litter in the
Second Generation). Unpublished data. Testing laboratory: BASF AG, Department of
Toxicology. Report no.: 71R0114/92011. Owner company: Basic Acrylic Monomer
Manufacturers. Study number: 71R0114/92011. Report date: 1994-01-11.

BASF AG (1999). Report: 2-Ethylhexyl Acrylate (= 2-EHA). Acute Toxicity Study on the
Rainbow Trout (Oncorhynchus Mykiss WALBAUM 1792) in a Semi-static System (96 Hours).
Unpublished data. Testing laboratory: BASF AG, Department of Toxicology. Report no.:
12F0509/975109. Owner company: Basic Acrylic Monomer Manufacturers Report date: 1999-
03-04.

BASF AG (2001b). Determination of the acute effect on the swimming ability of the water flea
Daphnia magna STRAUS. (study report), unpublished data. Testing laboratory: Department of

71



Experimental Toxicology and Ecology, Owner company; BASF SE, Study number:
01/0365/50/2, Report date: Oct 31, 2001.

BASF AG (2001c). (2001). 2-Ethylhexylacrylat - Determination of the Acute Effect on the
Swimming Ability of the Water Flea Daphnia Magna STRAUS. Unpublished data. Testing
laboratory: Department of Experimental Toxicology and Ecology. Report no.: 00/0903/50/2.
Owner company: BASF SE. Study number: 00/0903/50/2. Report date: 2001-09-13.

BASF AG (2001g). Micronucleus Assay in Bone Marrow Cells of the Mouse with
Isobutylacrylate. Unpublished data. Testing laboratory: RCC, CYTOTEST CELL
RESEARCH GMBH. Report no.: 26M0366/019009. Owner company: BASF SE. Study
number: 26M0366/019009. Report date: 2001-11-13.

BASF AG (2002a). Determination of the inhibitory effect on the cell multiplication of unicellular
green algae. (study report), unpublished data. Testing laboratory: Department of Experimental
Toxicology and Ecology, Owner company; BASF SE, Study number: 01/0365/60/1, Report date:
Feb 15, 2002.

BASF AG (2002b). Isobutylacrylat - Determination of the inhibitory effect on the cell
multiplication of unicellular green algae. Unpublished data. Testing laboratory: Experimental
Toxicology and Ecology. Owner company: BASF SE. Study number: 01/0366/60/1. Report date:
2002-02-15.

BASF AG (2002c). 2-Ethylhexylacrylat - Determination of the Inhibitory Effect on the Cell
Multiplication of Unicellular Green Algae. Unpublished data. Testing laboratory: BASF AG,
Department of Experimental Toxicology and Ecology. Report no.: 00/0903/60/1. Owner
company: BASF SE. Study number: 00/0903/60/1. Report date: 2002-02-15.

BASF AG (2002d). In Vivo Unscheduled DNA Synthesis (UDS) Assay With 2-
Ethylhexylacrylat in Rat Hepatocytes, Single Oral Administration. Unpublished data. Testing
laboratory: BASF AG, Department of Experimental Toxicology and Ecology. Report no.:
80M0903/004198. Owner company: BASF SE. Study number: 80M0903/004198. Report
date: 2002-12-19.

BASF AG (2004a). Tert.-Butylacrylat - Combined Subchronic Vapor Inhalation Study with
Reproduction/Developmental Toxicity Screening Test in Wistar rats (study report), Testing
laboratory: Experimental Toxicology and Ecology, BASF Aktiengesellschaft, 67056
Ludwigshafen/Rhein, Germany, Owner company; BASF SE, Study number: 9910365/01089,
Report date: May 13, 2004.

BASF SE (2009d). n-Butyl Acrylate (n-BA) Daphnia magna Reproduction Test. (study report),
Unpublished data. Testing laboratory: BASF SE, Department of Experimental Toxicology and
Ecology, Report no: 51E0348/033078. Owner company; Acrylate REACH Task Force
(Sponsor), Study number: 51E0348/033078, Report date: Jul 10, 2009

BASF SE (2017a). In Vitro Skin Sensitization: Direct Peptide Reactivity Assay (DPRA Test),
Project No.: 64V0365/01Vv001, 23 Oct 2017

BASF SE (2017b), Report tert.-Butylacrylate study of in vitro-metabolism in liver S9-fraction of
rats and humans, Project No.: 09B0365/01B007, Sep 28, 2017.

Black et al. (1995). Disposition and Metabolism of Acrylic Acid in C3H Mice and Fischer 344
Rats after Oral or Cutaneous Administration. J. Toxicol. Environ. Health 45: 291-311.
72



Borak J et al. (2011) Methyl methacrylate and respiratory sensitization: a critical review. Crit.
Rev. Toxicol. 41(3):230-268.

Borzelleca JF et al. (1964). Studies on the Chronic Oral Toxicity|of Monomeric Ethyl Acrylate
and Methyl Methacrylate. Toxicology and Applied Pharmacology 6: 29-36.

Bushy Run Research Center (1980a). Subchronic Toxicity: Inclusion in the Drinking Water of
Rats for Three Months. Testing laboratory: Bushy Run Research Center. Report no.: 43-529.
Owner company: Inter-Company Acrylate Study Group. Study number: 43-529. Report date:
1980-08-26.

Cameron TP et al. (1991). Genotoxicity of Multifunctional Acrylates in the
Salmonella/Mammalian-Microsome Assay and Mouse Lymphoma TK+/-Assay. Environ.
Molecul. Mutagen. 17: 264-271.

de Bethizy JD, Udensky JR, Scribner HE, Frederick CB (1987). The disposition and metabolism
of acrylic acid and ethyl acrylate in male Sprague Dawley rats, Fund. Appl. Toxicol., 8, 549-561.

Delbressine LPC et al. (1981). Identification of urinary mercapturic acids formed from acrylate,
methacrylate and crotonate in rat. Xenobiotica 11 (4): 241-247.

Dow Chemical Company (1979a). ACRYLIC ACID - 90-DAY VAPOR INHALATION
STUDY WITH RATS AND MICE. Unpublished data. Testing laboratory: Dow Chemical
Company, Toxicology Research Laboratory. Owner company: Industry Acrylate Testing Group.
Report date: 1979-09-04.

Dow Chemical Co. (1980a). Butyl acrylate: Results of 96-97 day oral toxicity studies in drinking
water or via gavage in rats. (study report), Testing laboratory: Toxicology Research Laboratory,
Owner company; Dow Chemical Co., Report date: Apr 11, 1980.

Dow Chemical (1981a). Methyl Acrylate: Results of a 13-week toxicity study in drinking water
of CDF Fisher 344 Rats. Unpublished data. Testing laboratory: Toxicology Research Laboratory,
Dow Chemical, USA. Report no.: no Report No. given. Owner company: Dow Chemical. Study
number: no Company No. given. Report date:1981-05-13.

Dow Chemical USA (1983a). Ethyl Acrylate: 27-Month Vapor Inhalation Study in Rats. Testing
laboratory: Dow Chemical USA. Report no.: HET K-10118-(4G). Owner company: Industry
Acrylate Testing Group. Study number: HET K-10118-(4G). Report date: 1983-01-25.

Dow Chemical USA (1983b). Ethyl Acrylate: 5 ppm Chronic Vapor Inhalation Study in Rats and
Mice. Testing laboratory: Dow Chemical USA. Report no.: HET K-10118-6. Owner company:
Industry Acrylate Testing Group. Study number: HET K-10118-6. Report date: 1983-10-04.

Dow Chemical USA (1983c). Ethyl Acrylate: 27-Month Vapor Inhalation Study in Mice. Testing
laboratory: Dow Chemical USA. Report no.: HET K-10118-(4H). Owner company: Industry
Acrylate Testing Group. Study number: HET K-10118-(4H). Report date: 1983-04-10.
Eastman Kodak Co (1980). 2-EHA in vitro mutagenesis studies: 3-test battery.
TSCATS/OTS0555365, New Doc ID 88-920009048, Data received 30 Sep 1992. Testing
laboratory: Bushy Run Research Center. Owner company: Union Carbide Co.

EC (2005). European Union risk assessment report 2-ethylhexyl acrylate CAS No. 103-11-7.

73



ECHA. (2008). Guidance on information requirements and chemical safety assessment. Chapter
R.6: QSARs and grouping of chemicals.
Available at: http://echa.europa.eu/documents/10162/13632/information_requirements r6_en.pdf

ECHA (2017). Guidance on information requirements and chemical safety assessment. Chapter
R.7c: Endpoint specific guidance. Available at
https://echa.europa.eu/documents/10162/13632/information_requirements_r7c_en.pdf/e2e23a98-
adb2-4573-b450-cc0dfa7988e5

ECHA (2017). Read-Across Assessment Framework (RAAF) March 2017.

ECHA (2019a). REACH registration dossier, Methanol. Available at:
https://echa.europa.eu/registration-dossier/-/reqgistered-dossier/15569/1. Last visited June 2019.

ECHA (2019b). REACH registration dossier, 2-methylpropan-2-ol. Available at:
https://echa.europa.eu/reqistration-dossier/-/reqgistered-dossier/14112/1. Last visited June 2019.

ECHA (2019c). REACH registration dossier, 2-methylpropan-1-ol. Available at:
https://echa.europa.eu/registration-dossier/-/reqistered-dossier/15092/1. Last visited June 2019.

ECHA (2019d). REACH registration dossier, 2-ethylhexyl acrylate. Available at:
https://echa.europa.eu/registration-dossier/-/registered-dossier/15362/7/8. Last visited June 2019.

Elovaara E et al. (1983) Effects of methyl methacrylate on non-protein thiols and drug
metabolizing enzymes in rat liver and kidneys. Arch. Toxicol. 52:109-121, as cited in Borak
etal. (2011).

Engelhardt G and Klimisch H-J (1983) n-Butyl Acrylate: Cytogenetic Investigations in the
Bone Marrow of Chinese Hamsters and Rats, After 4-Day Inhalation. (publication),
Fundamental and Applied Toxicology 3: 640-641.

Enoch SJ et al. (2008) Quantitative and mechanistic read across for predicting the skin
sensitization potential of alkenes acting via Michaeladdition. Chem. Res. Toxicol. 21:513-520,
as cited in Borak et al. (2011).

Enoch SJ et al. (2009) Electrophilic reaction chemistry of low molecular weight respiratory
sensitizers. Chem. Res. Toxicol. 22:1447-1453, as cited in Borak et al. (2011).

Enoch SJ et al. (2010) , Roberts DW, Cronin MT. Mechanistic category formation for the
prediction of respiratory sensitization. Chem Res Toxicol. 23(10):1547-1555, as cited in Borak et
al. (2011).

Frederick CB et al. (1992) A physiologically based pharmacokinetic and pharmacodeynamic
model to describe the oral dosing of rats with ethyl acrylate and its implications for riks
assessment, Tox. Appl. Pharmacol, 114, 246-260.

Freidig AP et al. (1999) Quantitative structure-property relationships for the chemical
reactivity of acrylates and methacrylates. Environ. Toxicol. Chem. 18: 1133-1139, as cited in
Borak et al. (2011).

Frith CH and Wiley LD (1981). Morphologic Classification and Correlation of Incidence of
Hyperplastic and Neoplastic Hematopoietic Lesions in Mice with Age. J. Gerontology 36: 534-
545,

74


http://echa.europa.eu/documents/10162/13632/information_requirements_r6_en.pdf
https://echa.europa.eu/documents/10162/13632/information_requirements_r7c_en.pdf/e2e23a98-adb2-4573-b450-cc0dfa7988e5
https://echa.europa.eu/documents/10162/13632/information_requirements_r7c_en.pdf/e2e23a98-adb2-4573-b450-cc0dfa7988e5
https://echa.europa.eu/registration-dossier/-/registered-dossier/15569/1.%20Last%20visited%20June%202019
https://echa.europa.eu/registration-dossier/-/registered-dossier/15569/1.%20Last%20visited%20June%202019
https://echa.europa.eu/registration-dossier/-/registered-dossier/15569/1.%20Last%20visited%20June%202019
https://echa.europa.eu/registration-dossier/-/registered-dossier/15569/1.%20Last%20visited%20June%202019

Galloway SM (2000). Environmental and Molecular Mutagenesis 35:191-201.

Ghanayem Bl et al. (1986). Ethyl Acrylate-Induced Gastric Toxicity. 1ll. Development and
Recovery of Lesions. Toxicol. Appl. Pharmacol. 83: 576-583.

Ghanayem Bl et al. (1987). Ethyl Acrylate Distribution, Macromolecular Binding, Excretion, and
Metabolism in Male Fisher 344 rats. Fundam. Appl. Toxicol. 9: 389-397.

Ghanayem Bl et al. (1990). Ethyl Acrylate-Induced Cell Proliferation in Target and Nontarget
Organs: Correlation with Carcinogenicity. Carcinogenesis 820: 138 (Proceedings of the
American Association for Cancer Research 31: 138).

Ghanayem BI, Matthews HB, Maronpot RR (1991a). Sustainability of Forestomach Hyperplasia
in Rats Treated with Ethyl Acrylate for 13 Weeks and Regression after Cessation of Dosing.
Toxicologic Pathology 19 (3): 273-279. Testing laboratory: NTP, National Institute of
Environmental Health Sciences, Research Triangle Park, North Carolina.

Ghanayem BI et al. (1991b). Chemically Induced Cell Proliferation: Implications for Risk
Assessment. John Wiley-Liss, Inc. pp. 337-346.

Ghanayem Bl et al. (1991c). Role of Chemically Induced Cell Proliferation in Ethyl Acrylate-
Induced Forestomach Carcinogenesis. In: Chemically Induced Cell Proliferation: Implications
for Risk Assessment. John Wiley-Liss, Inc., pp. 337-346.

Greim H et al. (1995) Assessment of structurally related chemicals: Toxicity and ecotoxicity
of acrylic acid and acrylic acid alkyl esters (acrylates), methacrylic acid and methacrylic acid
alkyl esters (methacrylates). Chemosphere. 31: 2637-2659, as cited in Borak et al. (2011).

Hachiya N et al. (1981). Ames test and mouse bone marrow micronucleus test on acrylic
resin monomer and other additives. Nippon Koshu Eisei Zasshi (Jpn. J. Public Health) 29:
236-239 (1981) (in Japanese, Translation available).

Harlan Cytotest Cell Researrch GmbH (Harlan CCR, Rossdorf, Germany 2014: tert.-
Butylacrylate: Gene Mutation Assay in Chinese Hamster V79 Cells in vitro (V79 / HPRT)
(study report), Testing laboratory: Harlan Cytotest Cell Researrch GmbH (Harlan CCR,
Rossdorf, Germany, Report no: 50M0365/01X062. Owner company; BASF SE, Report date:
Nov 4, 2014.

Hellwig J. etal. (1993). Subchronic and Chronic Studies of the Effects of oral Administration of
Acrylic Acid to rats. Fd. Chem. Toxicol. 31: 1-18.

Hellwig J. et al. (1997). Acrylic Acid: Two-generation Reproduction Toxicity Study in Wistar
Rats with Continuous Administration in the Drinking Water. Food and Chemical Toxicology 35:
859-868.

Hoel DG et al. (1988). The Impact of Toxicity on Carcinogenicity Studies: Implications for Risk
Assessment. Carcinogenesis 9: 2045-2052.

Huels AG (1995a). Bestimmung der biologischen Abbaubarkeit von Acrylsaeure im DOC-DIE

AWAY Test nach der EG-Richtlinie 92/69 EWG. Unpublished data. Testing laboratory: Institute
for Biology. Report no.: DDA-107. Owner company: Huels AG. Report date: 1995-06-28.

75



Huels AG (1995b). Bestimmung der Auswirkungen von Acrylsaure auf das Schwimmverhalten
von Daphnia magna. Unpublished data. Study number: DK-661.

Huels AG (1995c). Bestimmung der Auswirkung von Acrylsaure auf das Wachstum von
Scenedesmus subspicatus 86.81. SAG. Unpublished data. Testing laboratory: Huels AG,
Prafinstitut fir Biologie. Report no.: AW-413. Owner company: Huels AG. Report date: 1995-
06-08.

Huels AG (1995d). Bestimmung der Auswirkungen von Acrylsaeure auf Regenwuermer (Eisenia
foetida foetida). Unpublished data. Testing laboratory: Huels AG. Report no.: RW 051. Owner
company: Huels AG. Study number: RW 051. Report date: 1995-10-30.

Hunt EK, Reiss Murphy S, Tyler TR (1993) Health Effect Assessments of the Basic
Acrylates. (secondary source), CRC Press. Boca Raton. Page 94. Cited in OECD SIDS For
SIAM 15 Boston, Massachusetts, October 22-25, 2002.

IATG (1980). Ethyl Acrylate: Inhalation Teratology Study in Rats. Testing laboratory: DOW
Chemical USA. Report no.: no report no. given. Owner company: Industry Acrylate Testing
Group (Celanese Corp., Rohm & Haas Co., Union Carbide Corp., DOW Chemical USA,
Badische Corp.). Report date: 1980-07-15.

Inbifo (1985a). 2-Jahres-Inhalationsstudie mit Methylacrylat an der Ratte. (study report), Testing
laboratory: Inbifo GmbH, Koeln, D, Report no: A 0135/1530. Owner company; BASF SE, Study
number: 77/1022, Report date: Mar 4, 1985.

INBIFO (1985b). 2-Year inhalation study with n-Butyl acrylate in rats with a 6-month follow-up
period. (study report), unpublished data. Testing laboratory: Institute for Biological Research
(INBIFO), Koeln, Germany, Report no: A0135/1531. Owner company; BASF SE, Study
number: 77/1023, Report date: Mar 1, 1985.

Inter-Company Acrylate Study Group (1980a); Bushy Run Research Center. Subchronic
Toxicity: Inclusion in the Drinking Water of Rats for Three Months. Testing laboratory: Bushy
Run Research Center. Report no.: 43-529. Owner company: Inter-Company Acrylate Study
Group. Study number: 43-529. Report date: 1980-08-26.

Inter-Company Acrylate Study Group (1980b) Bushy Run Research Center, Union Carbide.
Acrylic Acid: Inclusion in the Drinking Water of Rats for One Generation of Reproduction.
unpublished data. Testing laboratory: Bushy Run Research Center. Report no.:43-528. Owner
company: Inter-Company Acrylate Study Group. Study number: 43-528. Report date: 1980-08-
22.

Inter-Company Acrylate Study Group (1982a); Bushy Run Research Center. Lifetime Dermal
Carcinogenesis Study in Male C3H/HeJ Mice. Testing laboratory: Bushy Run Research Center.
Report no.: 45-512. Owner company: Inter-Company Acrylate Study Group. Study number: 45-
512. Report date: 1982-09-07.

Inter-Company Acrylate Study Group (1982b). Ethyl Acrylate: Lifetime Dermal Carcinogenesis
Study in Male C3H/HeJ Mice. Bushy Run Project Report. Testing laboratory: Bushy Run
Research Center. Report no.: 45-513. Owner company: Intercompany Acrylate Study Group
(Chair by Rohm and Haas Co). Study number: Rohm & Haas Report No. 82RC-1004. Report
date: 1982-09-15.

Inter-Company Acrylate Study Group (1983a); BASF AG. Prenatal Toxicity of Acrylic Acid
after Inhalation in Sprague-Dawley Rats. Unpublished data. Testing laboratory: BASF AG,
76



Department of Toxicology. Report no.: 37 RO386/8017. Owner company: IATG. Study number:
37 RO386/8017. Report date: 1983-09-29.

Industry Acrylate Testing Group (1983c). Ethyl Acrylate: 27-Month Vapor Inhalation Study in
Rats. Testing laboratory: Dow Chemical USA. Report no.: HET K-10118-(4G). Owner company:
Industry Acrylate Testing Group. Study number: HET K-10118-(4G). Report date: 1983-01-26.

Industry Acrylate Testing Group (1983c). Ethyl Acrylate: 27-Month Vapor Inhalation Study in
Mice. Testing laboratory: Dow Chemical USA. Report no.: HET K-10118-(4H). Owner
company: Industry Acrylate Testing Group. Study number: HET K-10118-(4H). Report date:
1983-04-11.

Industry Acrylate Testing Group (1983d). Ethyl Acrylate: 5 ppm Chronic Vapor Inhalation Study
in Rats and Mice. Testing laboratory: Dow Chemical USA. Report no.: HET K-10118-6. Owner
company: Industry Acrylate Testing Group. Study number: HET K-10118-6. Report date: 1983-
10-05.

Ishidate M et al. 1981: Chromosomal Aberration Tests in vitro as a Primary Screening Tool for
Environmental Mutagens and/or Carcinogens. (publication), Gann Monograph on Cancer
Research 27: 95-108.

Ishidate M and Staff (Ed.) (1983). The data book of chromosomal aberration tests, Tokyo,
The Realize Inc. 197.

Klimisch H-J and Hellwig J (1991). The Prenatal Inhalation Toxicity of Acrylic Acid in Rats.
Fundamental and Applied Toxicology 16: 656-666. Testing laboratory: BASF AG, Department
of Toxicology.

Litton Bionetics Inc. (1977). Mutagenicity Evaluation of Ethyl Acrylate. Unpublished data.
Testing laboratory: Litton Bionetics Inc. Report no.: LBI Project No. 2683. Owner company:
Rohm and Haas Company.

Masumori S (2015) Gene mutation assay of ethyl acrylate in gpt Delta mouse. Public Interest
Incorporated Foundation Biosafety Research Centre. Project No: F937 (666-003).

McCarthy KL et al. (1988). COMPARISON OF IN VIVO AND IN VITRO CYTOGENETIC
ASSAY RESULTS ON ACRYLIC ACID. Abstr. of the 10th Annual Meeting of the
Environmental Mutagen Society, Env. Mol. Mutag. 11 (Suppl. 11), Abstr. No. 163, 67.

McCarthy K. L. et al. (1992). Genetic Toxicology of Acrylic Acid. Food Chem. Toxic. 30:
505-515.

McCarthy TJ et al. (1994). The reactivity of selected acrylate esters toward glutathione and
deoxyribonucleosides in vitro: Structure-activity relationships. Fundam. Appl. Toxicol.
22:543-548, as cited in Borak et al. (2011).

McLaughlin JE et al. (1995). Comparison of the Maximum Tolerated Dose (MTD) Dermal
Response in Three Strains of Mice Following Repeated Exposure to Acrylic Acid. Fd. Chem.
Toxicol. 33: 507-513.

McMahon RE et al. 1979: Assay of 855 Test Chemnicals in Ten Tester Strains Using a New
Modification of the Ames Test for Bacterial Mutagens. (publication), Cancer Res. 39: 682-
693.

77



Microbiological Associates, Inc. (1986a). Cytogenicity Study. Rat Bone Marrow in Vivo.
Testing laboratory: Microbiological Associates, Inc. Report no.: T4901.106. Owner
company: Celanese Corporation. Study number: T4901.106. Report date: 1986-07-28.
Microbiological Associates, Inc. (1986b). TSCATS, NTIS/OTS 0540279, New Doc I. D. 40-
91141020. Testing laboratory: Microbiological Associates, Inc. Owner company: BASF
Corp. Report date: 1986-08-05.

Microbiological Associates, Inc. (1988). Test for Chemical Induction of Unscheduled DNA
Synthesis in Primary Cultures of Rat Hepatoctes (by Autoradiography). Unpublished Draft
report. Testing laboratory: Microbiological Associates, Inc. Report no.: T5372.380. Owner
company: Basic Acrylic Monomer Manufacturers (BAMM). Study number: T5372.380. Report
date: 1988-01-15.

Miller, R.R., Ayres, J.A., and Rampy, L.W. (1979). Metabolism of acrylate esters in rat tissue
homogenates in vitro. Unpublished data, The Dow Chemical Company.

Miller RR, Ayres JA, Rampy LW, McKenna MJ (1981a). Metabolism of acrylate esters in rat
tissue homogenates, Fund. Appl. Toxicol., 1, 410-414.

Miller RR et al. (1981b). Inhalation Toxicity of Acrylic Acid. Fund. Appl. Toxicol. 1: 271-277.

Miller RR etal. (1981c). RESULTS OF A 90-DAY ACRYLIC ACID VAPOR INHALATION
STUDY WITHRATS AND MICE. The Toxicologist 1: 83, Abstr.301.

Miller RR et al. (1985). Chronic Toxicity and Oncogenicity Bioassay of Inhaled Ethyl Acrylate
in Fischer 344 Rats and B6C3F1 Mice. Drug and Chemical Toxicology 8: 1-42.

Moore MM and Doerr CL (1990). Comparison of chromosome aberration frequency and
small-colony TK-deficient mutant frequency in L5178Y/TK+ -3.7.2C mouse lymphoma
cells. Mutagenesis 5: 609-614.

Moore MM et al. (1988). Genotoxicity of Acrylic Acid, Methyl Acrylate, Ethyl Acrylate,
Methyl Methacrylate, and Ethyl Methacrylate in L5178Y Mouse Lymphoma Cells. Environ.
Mol. Mutag. 11: 49-63.

Moore MM et al. (1989a). Differential Mutant Quantitation at the Mouse Lymphoma TK and
CHO HGPRT Loci. Mutagenesis. 4: 394-403.

Moore MM et al. (1989b). Differential mutant quantitation at the mouse lymphoma tk and
CHO HGPRT loci. Mutagenesis 4: 394-403.

Moore MM et al. (1991a). Comparison of Mutagenicity Results for Nine Compounds
Evaluated at the HGPRT Locus in the Standard and Suspension CHO Assays. Mutagenesis 6:
77-85.

Moore MM et al. (1991b). Comparison of mutagenicity results for nine compounds evaluated
at the hgprt locus in the standard and suspension CHO assays. NIH Publ. No. PB 91-183475.
Testing laboratory: Health Effects Research Lab (US), Research Triangle Park, NC. Owner
company: National Toxicology Program (NTP).

National Toxicology Program (1982). Salmonella: Study Summary. Online available at http:
/Intp. niehs. nih. gov/. Testing laboratory: National Institutes of Health's National Institute of
Environmental Health Sciences (NIEHS) located in Research Triangle Park, NC. Report no.:

78



Study ID: 613813. Owner company: National Toxicology Program. Study number: Study ID:
613813.

National Toxicology Program (1984). Salmonella: Study Summary. Online available at http:
/Intp. niehs. nih. gov/. Testing laboratory: National Institutes of Health's National Institute of
Environmental Health Sciences (NIEHS) located in Research Triangle Park, NC. Report no.:
Study ID: 326789. Owner company: National Toxicology Program. Study number: Study ID:
326789.

National Toxicology Program (1986a). Carcinogenesis Studies of Ethyl Acrylate (CAS No.
140-88-5) in F344/N Rats and B6C3F1 Mice (Gavage Studies). NIH Publ. No. 87-2515.
Testing laboratory: US Department of Health and Human Services. Owner company: US
Department of Health and Human Services.

Natsch A, Emter R. (2008) Skin sensitizers induced antioxidant response element dependent
genes: Application to the in vitro testing of the sensitization potential of chemicals. Toxicol.
Sci. 102:110-1109, as cited in Borak et al. (2011).

Naumann S (2019) 2-Ethylhexylacrylate: Micronucleus test in human lymphocytes in vitro.
Envigo CRS GmbH Project No.: JL15VF.

Neeper-Bradley TL at al. (1997). Developmental Toxicity Study of Inhaled Acrylic Acid in New
Zealand White Rabbits. Food and Chemical Toxicology 35: 869-880. Testing laboratory: Bushy
Run Research Center, Union Carbide.

Nylander-French L. A. and French JE (1998). Tripropylene Glycol Diacrylate but Not Ethyl
Acrylate Induces Skin Tumors in a Twenty-Week Short-Term Tumorigenesis Study in Tg. AC
(v-Ha-ras) Mice. Toxicologic Pathology 26(4): 476-483.

Oberly TJ et al. 1993: An evaluation of 6 chromosomal mutagens in the AS52/XPRT mutation
assay utilizing suspension culture and soft agar cloning. (publication), Mutation Research 319:
179-187.

OECD SIDS (2002). SIDS Initial Assessment Report for SIAM 15 (n-Butyl acrylate) October
22-25, 2002 Boston.

OECD SIDS (2003). SIDS Initial Assessment Report for SIAM 16 (2-Ethylhexylacrylate) May
27-30, 2003.

OECD SIDS (2001). SIDS Initial Assessment Report for SIAM 13 (n-butyl alcohol) 6-9
November, 2001.

OECD SIDS (2004b). SIDS Initial Assessment Report for SIAM 19 (ethanol) 19-22 October,
2004.

OECD SIDS (2004c). SIDS Initial Assessment Report for SIAM 18 (ethyl acrylate) 20-23 April,
2004.

Parker L et al. 1988: Mutagenicity of six acrylate compounds in Chinese Hamster Ovary cells

grown in suspension. (publication), Environ. Mol. Mutagen. 11 (suppl.1.1): 82; abstract no.
198.

79



Rao K. S., Betso J. E., Olson K. J. (1981). A Collection of Guinea Pig Sensitization. Test Results
- - Grouped by Chemical Class. Drug and Chemical Toxicology 4(4): 331-351. Testing
laboratory: Toxicology Research Laboratory, Health and Environmental Sciences, Dow
Chemical.

RCC-CCR 2001: Micronucleus Assay in Bone Marrow Cells of the Mouse. (study report),
unpublished data. Testing laboratory: RCC - CYTOTEST CELL RESEARCH GMBH,
Report no: 703901. Owner company; BASF SE, Study number: 26M0365/019008, Report
date: Nov 13, 2001.

Reininghaus W, Koestner A and Klimisch H-J (1991). Chronic Toxicity and Oncogenicity of
Inhaled Methyl Acrylate and n-Butyl Acrylate in Sprague-Dawley Rats. Fd. Chem. Toxic. 29:
329-330.

Roberts DW et al. (2007) Electrophilic chemistry related to skin sensitization. Reaction
mechanistic applicability domain classification for a published data set of 106 chemicals tested in
the mouse local lymph node assay. Chem. Res. Toxicol. 20:44-60, as cited in Borak et al.
(2011).

Roberts DW et al. (2008) Chemical reactivity indices and mechanism-based read-across for non-
animal based assessment of skin sensitisation potential. J. Appl. Toxicol. 28:443-454, as cited in
Borak et al. (2011).

Roberts DW, Aptula AO. (2008) Determinants of skin sensitisation potential. J. Appl. Toxicol.
28:377-387, as cited in Borak et al. (2011).

Rohm & Haas Co. (1979). Teratogenic Potential of Environmental Agents on n-Butyl Acrylate.
TSCATS: 0OTS0544773, New Doc ID 88-920005519, Date received: 07/29/92. Testing
laboratory: Research Triangle Institute. Report no.: 79RN-1026. Owner company: Rohm & Haas
Co.

Rohm and Haas Company (1981). Ethyl Acrylate: Microbial Mutagen Test. Unpublished data.
Testing laboratory: Rohm and Haas Company. Report no.: 80R-212. Owner company: Rohm and
Haas Company. Study number: Project No. 49-AB32. Report date: 1981-06-30.

Rohm and Haas Co (1984). Mutagenicity Evaluation of 2-Ethylhexyl Acrylate in the Mouse
Lymphoma Forward Mutation Assay. Revised Final Report. Testing laboratory: Litton
Bionetics Inc.,

Kensingtion/Maryland. Report no.: 20989. Owner company: Rohm and Haas Co. Study
number: 81 RC-152. Report date: 1984-10-01.

Rohm and Haas Company (1987a). Ethyl Acrylate: Three Month Oral Gavage Study in Rats.
Unpublished data. Testing laboratory: Rohm and Haas Company. Report no.: 86R-153. Owner
company: Rohm and Haas Company. Report date: 1987-10-27.

Roos K. (2015) Enzymatic hydrolysis of Acrylate and Methacrylate Esters in varying
physiological media, Bachelorthesis, Johannes Gutenberg-Universitdt Mainz, Deutschland,
(2015).

Russom CL et al. (1988). Acute Toxicity and Behavioral Effects of Acrylates and Methacrylates
to Juvenile Fathead Minnows. Bull. Environ. Contam. Toxicol. 41: 589-596.

Saillenfait AM et al. (1999). Relative Developmental Toxicities of Acrylates in Rats following
Inhalation Exposure. Toxicol. Sciences 48: 240-254.
80



Sanders JM et al. (1988). Metabolism and disposition of n-butyl acrylate in male Fischer rats.
Drug Metabolism and Disposition, 16(3): 429-434.

Sapota A (1988). The disposition of [2,3-14C]-Methyl- and [2,3-14C]-2-Ethylhexyl acrylate in
male Wistar albino rats. Arch. Toxicol. 62: 181-184.

Sapota A, Jakubowski M (1990). Distribution des [2,3-14C] Acrylates de méthyle, de butyle et
de 2-éthylhexyle chez le Rat Méle Albinos Wistar. Cah. Notes Doc. 140: 678-682.

Schultz M, Landsiedel R (2016) n-Butyl acrylate (n-BA) In vitro gene mutation test in L5178Y
mouse lymphoma cells (TK+/- locus assay, microwell version). BASF SE Project No.:
52M0348/03M027.

Seutter E and Rijntes NVM 1981: Whole-body autoradiography after systemic and topical
administration of methyl acrylate in the guinea-pig. (secondary source), Arch. Dermatol. Res.
270: 273-284.

Silver EH and Murphy SD (1981a). Potentiation of Acrylate Ester Toxicity by Prior Treatment
with the Carboxylesterase Inhibitor Triorthotolyl Phosphate (TOTP). Toxicology and Applied
Pharmacology. 57: 208-219.

Silver EH et al. (1981b). Potentiation by Triorthotolyl phosphate of Acrylester-induced
alterations in respiration. Toxicology. 22: 193-203.

Smith CK, Hotchkiss SAM. Chemical and Metabolic Mechanisms. New York: Taylor &
Francis; 2001. Allergic Contact Dermatitis, as cited in Borak et al. (2011).

Smith JM et al. (1986). Ethyl Acrylate Significance of Forestomach Lesions In Rodents for Man.
Presentation at the European Meeting at the Toxicology Forum, Geneva, 1986.

Sofuni T, Hayashi M, Matsouka A, Sawada M, Hatanaka M, Ishidate M Jr. (1984).
Cytogenetic Effects of Gaseous and Volatile Chemicals on Mammalian Cells in vitro and in
vivo Il. Micronucleus tests in mice. Bull National Institute of Hygiene Sciences 102:84-90,
1984 (in Japanese; Translation available).

Sokolowski A (2019) 2-ethylhexylacrylate: Gene mutation assay in Chinese hamster V79 cells in
vitro (V79/HPRT). (study report), Testin laboratory: Envigo CRS GmbH In den
Leppsteinswiesen 19 64380 Rossdorf Germany, Report no: 1883201. Owner company; Basic
Acrylic Monomer Manufacturers, Report date: March 28, 2019.

Stott WT und McKenna MJ (1984). The Comparative Absorption and Excretion of Chemical
Vapors by the Upper, Lower, and Intact Respiratory Tract of Rats. Fundam. appl. Toxicol. 4:
594-602.

Stott WT and McKenna MJ (1985). Hydrolysis of Several Glycol Ether Acetates and Acrylate
Esters by Nasal Mucosal Carboxylesterase in Vitro. Fundam. Appl. Toxicol. 5: 399-404.

Syngenta Central Toxicology Laboratory (2006a) Methyl Acrylate: Local Lymph Node Assay.
(study report), Testing laboratory: Syngenta Central Toxicology Laboratory, Report no:
GM7988-REG. Owner company; Basic Acrylic Monomer Manufacturers, Study number:
CO005146r1, Report date: May 16, 2006.

81



Syngenta Central Toxicology Laboratory (2006b). Ethyl Acrylate: Local Lymph Node Assay.
Testing laboratory: Syngenta Central Toxicology Laboratory. Report no.: GM7987-REG. Owner
company: Basic Acrylic Monomer Manufacturers, Study number: GM7987. Report date: 2006-
05-16.

Syngenta Central Toxicology Laboratory (2006c). Butyl acrylate: Local Lymph Node Assay.
(study report), Testing laboratory: Syngenta Central Toxicology Laboratory, UK, Report no:
GM7986-REG. Owner company; Basic Acrylic Monomer Manufacturers (BAMM), Report date:
May 17, 2006.

Syngenta Central Toxicology Laboratory (2006d). Ethylhexyl Acrylate: Local Lymph Node
Assay. Testing laboratory: Syngenta Central Toxicology Laboratory. Report no.: GM7989-REG.
Owner company: Basic Acrylic Monomer Manufacturers, Study number: CO05146r1. Report
date: 2006-05-17.

Tegeris AS etal. (1988). 13-WEEK SKIN IRRITATION STUDY WITH ACRYLICACIDIN 3
STRAINS OF MICE. The Toxicologist 8: 127, Abstr. 504.

Tegeris AS etal. (1988). 13-WEEK SKIN IRRITATION STUDY WITH ACRYLIC ACID IN 3
STRAINS OF MICE. The Toxicologist 8: 127, Abstr. 504.

Udinsky J.R., Frederick C.B. (1994). Ethyl acrylate: Tim course for the absorption from the gut,
distribution to tissues of parent compound, and glutathione depletion. Unpublished data, The
Dow Chemical Company.

Union Carbide Co (1980). 2-EHA in vitro mutagenesis studies: 3-test battery.
TSCATS/OTS0200550-1, New DOC ID 89-890000027, Data received 20 Oct 1988. Testing
laboratory: Bushy Run Research Center. Owner company: Union Carbide Co.

Van der Walle H. B., Klecak G., Geleick H. and Bensink T. (1982). Sensitizing Potential of 14
Mono(meth) Acrylates in the Guinea Pig. Contact Dermatitis 8: 223-235. Testing laboratory:
Section of Occupational Dermatology, Department of Dermatology, Catholic University of
Nijmegen, The Netherlands.

Vodicka et al. (1990). Effects of inhaled acrylic acid derivatives in rats. Toxicology. 65: 209-221.

Waegemaekers T. H. J. M. and Van der Walle H. B. (1984). alpha, beta-Diacryloxypropionic
Acid, a Sensitizing Impurity in Commercial Acrylic acid. Dermatosen 32: 55-58. Testing
laboratory: Department of Occupational Dermatology, Catholic University of Nijmegen, The
Netherlands.

Waegemaekers THIM and Bensink MPM (1984). Non-mutagenicity of 27 aliphatic acrylate
esters in the Salmonella-microsome test. Mutation Research. 137: 95-102, 1984; cited in
MAK Begruendung Methylacrylat (1985) (in German).

Wiegand HJ (1983) Non-Genotoxicity of Acrylic Acid and n-Butyl Acrylate in a Mammalian
Cell System. (publication), Naun-Schmiedebergs Arch. of Pharmacol. 337, Suppl. R 34,
Abstr. 134. Testing laboratory: Huels AG.

Wiegand HJ et al. (1989) Non-genotoxicity of acrylic acid and n-butyl acrylate in a

mammalian cell system (SHE cells). (publication), Arch. Toxicol. 63: 250-251. Testing
laboratory: Huels AG.

82



Wildlife International Ltd. (1995a). Acrylic acid: A 96-hour flow-through acute toxicity test with
the sheepshead minnow (Cyprinodon variegatus). unpublished data, draft report. Testing
laboratory: Wildlife International Ltd.

Wildlife International Ltd. (1995b). Methyl Acrylate: A 96-Hour Flow-Through Acute Toxicity
Test with the Sheepshead Minnow (Cyprinodon variegatus). (study report), unpublished report.
Testing laboratory: Wildlife International Ltd., Owner company; Basic Acrylic Monomer
Manufacturers, Study number: 408A- 103, Report date: Sep 27, 1995.

Wildlife International, Ltd. (1995c). Ethyl Acrylate: A 96-Hour Flow-Through Acute Toxicity
Test with the Sheepshead Minnow (Cyprinodon variegatus). Unpublished data. Testing
laboratory: Wildlife International, Ltd. (Testing Facility). Report no.: Wildlife Project No. 408A-
111A. Owner company: Basic Acrylic Monomer Manufacturers - BAMM (Sponsor). Study
number: Wildlife Project No. 408A-111A. Report date: 1995-09-25.

WildLife International Ltd. (1996a). A 96-Hour Flow-Through Acute Toxicity Test with the
Sheepshead Minnow (Cyprinodon variegatus). (study report), Testing laboratory: WildLife
International Ltd., Report no: 408A-110. Owner company; Basic Acrylic Monomer
Manufacturers, Report date: Mar 20, 1996.

Wildlife International Ltd. (1996b). Acrylic acid (AA): A 96-hour flow-through actute toxicity
test with the saltwater mysid (Mysidopsis bahia). unpublished data. Testing laboratory: Wildlife
International Ltd. Owner company: Basic Acrylic Monomer Manufacturers (BAMM). Study
number: 408A-113. Report date: 1996-05-21.

Zeiger E et al. (1985). Mutagenicity Testing of Di(2-ethylhexyl) phthalate and Related
Chemicals in Salmonella. Environ. Mutagenesis 7: 213-232.

Zeiger E et al. 1987: Salmonella Mutagenicity Tests: 111. Results From the Testing of 255
Chemicals. (study report), Env. Mutag. 9 (Suppl. 9): 1-110. Testing laboratory: Laboratory
under contract to the National Toxicology Program (NTP), Report no: Not available. Owner
company; Not available, Study number: Not available, Report date: Jan 1, 1987.

83



Annex 1. Data matrix for acrylic acid and lower alkyl acrylates
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Physico-chemical properties

Property AA MA EA tBA iBA nBA 2EHA
Physical state
(20°C, 101.3 Liquid Liquid Liquid Liquid Liquid Liquid Liquid
kPa)
piﬁz['fg] 13 76.5 712 -69 61 -64.6 -90
BO"'['Z%{’O'M 141 80.1 99.8 119.2 132 147 215
FézLast:y 1.05 0.95 0.92 0.87 0.89 0.90 0.88
Vapour 5.29 90 40 20 10 5 0.24
pressure [hPa] (25°C) (20 °C) (21 °C) (23 °C) (25 °C) (22 °C) (25 °C)
[o/L] (25°C) (25°C) (20 °C) (20 °C) (25°C) (20 °C) (25°C)
Partition
g‘c’f;'gl'/fl:/‘;t’;r 0.46 0.74 1.18 2.32 238 2.38 4.00
(Log value)
Not Not Not Not Not
Surf_ace surface surface surface surface surface Not sqrface Not sm_Jrface
tension . . . . . active active
active active active active active
Not-
. . . flammable
Flammability | Flammable Highly Highly Highly Flammable | Flammable | (Combustible
flammable | flammable | flammable liquid —
GHS)
StZ'rf]'F')gr[‘o'tg’]” 438 468 372 400 350 275 252
F'aff‘g]‘"”t 485 2.8 9 14 30 37 86
Exolosiveness Non Non Non Non Non Non Non
P explosive | explosive | explosive | explosive | explosive explosive explosive
Oxidising Not Not Not Not Not Not Not
properties oxidising oxidising | oxidising | oxidising | oxidising oxidising oxidising
ngg;‘:ﬂf” 4.26 Not Not Not Not Not Not
(PKa) (25°) applicable | applicable | applicable | applicable | applicable applicable
Viscosity 1.149 0.472 0.5351 0.9 (20 0.82 0.88 1.75
[mPa.s] (25 °C) (25 °C) (25 °C) °C) (20 °C) (20°C) (20°C)
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Environmental fate properties

Substance (MW) AA (72.1) MA (86.1) EA (100.1) tBA (128.2) iBA (128.2) nBA (128.2) 2EHA (184.3)
Physico-chemical
5.29 90 40 20 10 5 0.24
Vapour pressure [hPa
pour pressure [hPa] (25 °C) (20°C) (21 °C) (23°C) (25 °C) (22°C) (25 °C)
Henry’s Law constant [Pam?/mol] 0.029 9.3 125 21.9 21.9 21.9 461
. 1000 60 20 2 1.8 1.7 0.01
Water solubility [g/L . o o o
ubility [g/L] (25°C) (25°C) (20 °C) (20 °C) (25°C) (20 °C) (25°C)
Partition coefficient (Log Pow) 0.46 0.74 1.18 2.32 2.38 2.38 4.00
Degradation
Hydrolysis (DTs)
pH3 >1yr >28d >1yr - - >1yr 22.2d
pH7 >1yr >28d >1yr > 1yr (QSAR) > 1yr (QSAR) >1yr 8.75d
pH11 >1yr 1.8h 182 h - - 4.05h 185h
Phototransformation in air (DTs) (24-
h day, 0.5° OH/cm?) (QSAR) 39.6 h 409h 35.4h 39.7h 27.98 h 27.98 h 19.15h
. Lo . - A S Moderately . Readil Readily
Biodegradation in water (screening) Readllygt;u();jzg;radable Readily biodegradable | Readily biodegradable biodegradable Readily biodegradable biodegrad);ble biodegradable
0 1 - -
% degradation (day) 81 (28 d) 90-100 (28 d) 80-90 (28 d) 59 (28 d) 87 (28 d) 80-90 (28 d) 70-80 (15 d)
Environmental distribution
Adsorption/Desorption
Measured Koc 428 NDA 42.2 NDA NDA 88.4 NDA
Calculated Koc 1.2 6.4 11.9 26.1 33.8 354 360
Mackay | calculation (%)
Air 1.3 81.9 87.5 97.8 95.78 9455 91
Water 98.7 18 12.4 2.1 4.06 5.24 1.12
Soil 0.02 0.01 0.01 0.1 0.08 0.1 3.38
Sediment 0.02 0.01 0.02 0.1 0.08 0.1 3.92
Bioaccumulation
BCF (QSAR) 3.16 3.16 2.0 15.8 17.3 17.3 70
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Ecotoxicological properties

Substance (MW) AA (72.1) MA (86.1) EA (100.1) tBA (128.2) iBA (128.2) nBA (128.2) 2EHA (184.3)
Short-Term Toxicity
Testing on Fish (LCsp) 27 mg/L 3.4 mg/L 4.6 mg/L 5.2 mg/L 2.1 mg/L 2.37 mg/L 1.81 mg/L
(Fresh Water)
Short-Term Toxicity

: . Read-across from | Read-across from Read-across from
Testing on Fish (LCsp) 236 mg/L 1.1 mg/L 2.0 mg/L 2.1 mg/L nBA NBA MA EA and nBA

(Marine Water)

Long-Term Toxicity
Testing on Fish

No data available

No data available

No data available

No data available

No data available

No data available

No data available

Short-Term Toxicity

47 mg/L (fresh

2.6 mg/L (fresh

. water) water) 7.9 mg/L (fresh 8.2 mg/L (fresh Read-across from 8.74 mg/L (fresh
(Té(s:tlr;g on Invertebrates 97 mg/L (LC50) 1.6 mg/L (marine water) water) nBA water) 1.3 mg/L

50 (marine water) water)
Long-Term Toxicity Read-across from 0.136 mg/L Read-across from Read-across from .
Testing on Invertebrates 12 mg/L. (NOEC) nBA and EA 0.19 mg/L (NOEC) (NOEC) nBA and EA nBA and EA Study ongoing
Growth Inhibition Study 4.5 mg/L (Cell 2.65 mg/L (Cell
Aquatic Plants (E,Ca) 0.13 mg/L 3.55 mg/L number) number) 5.28 mg/L 14.6 mg/L 1.71 mg/L
Algae (NOEC) O?S gg/L No data available No data available No data available 0.82 mg/L 3.85 mg/L 0.45 mg/L

r'~10)

Activated Sludge ECy (30 min) 900 ECy (3d) > 100 ECy (72h) > 100 EC, (3d) > 150 ECy (30 min) > EC,, = ca. 950 ECy (30 min) > 1000
Respiration Inhibition mg/L mg/L mg/L mg/L 1000 mg/L mg/L mg/L
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Human health properties

AA MA EA nBA iBA tBA 2EHA
Acute oral >1000<2000 768 (rat) 1120 (rat) 3150 (rat) 4895 (rat) 1047 (rat) 4435 (rat)
(LD50: mg/kg (rat)
bw)
Acute inhalation | >5.1 (rat) 10.4 (rat) 9.1 (rat) 10.3 (rat) 10.5 (rat) 7.01 (rat) > 1.19 mg/L air (rat)
(LD50: mg/L)
Acute dermal >2000 (rabbit) 1250 (rabbit) 3049 (rat) 2000 (rabbit) 793 (rabbit) 2000 (rabbit) 7522 (rabbit)
(LD50: mg/kg
bw)
SKin irritation Corrosive Irritating Irritating Irritating Irritating Irritating Irritating
Eye irritation Corrosive Serious eye Irritating Irritating Not irritating | Not irritating Not irritating
damage
Skin sensitisation | Not sensitising Sensitising Sensitsing Sensitising RA (n-Butyl | RA (n-Butyl Sensitising
EC3=19.6% EC3 = 36.8% EC3=11.2% acrylate) acrylate) EC3=9.7%
Repeated dose 83 mg/kg bw 5 mg/kg bw <20 mg/kg bw 84 mg/kg bw RA (n-Butyl | - -
toxicity (oral (similar to (similar to (similar to (similar to OECD | acrylate)
NOAEL) OECD 408, rat) | OECD 408, rat) | OECD 408, rat) | 408, rat)
40 mg/kg bw 55 mg/kg bw
(similar to (similar to
OECD 452, rat) OECD 408, rat)
Repeated dose Systemic: >0.22 | Systemic and Systemic: 0.10 Systemic: 0.57 RA (n-Butyl | Systemic and Systemic: 0.23 mg/L
toxicity mg/L (>75 ppm) | local: 0.08 mg/L | mg/L (25 ppm) mg/L (108 ppm) acrylate) local: 0.32 mg/L | (30 ppm)
(inhalation Local: 0.07 (23 ppm) Local: 0.02 Local: 0.11 mg/L (60 ppm) Local: 0.075 mg/L
NOAEC) mg/L (25 ppm) (similar to mg/L (5 ppm) (21 ppm) (OECD 413/422 | (10 ppm)
(similar to OECD 413, rat) | (similar to (similar to OECD study, rat) (OECD 413, rat)
OECD 413, rat) OECD 413 and 413, rat)
453, rat and
Systemic: 0.015 mice)
mg/L (5 ppm)
Local: <0.015
mg/L (<5 ppm)
(similar to
OECD 413,
mice)
Genetic toxicity
- Ames test Negative Negative Negative Negative Negative Negative Negative
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AA MA EA nBA iBA tBA 2EHA
- In vitro CA: Positive CA: Positive at CA: Positive MN: Negative Waived —in Waived — invivo | MN: Negative
clastogenicity >60% CA: Negative vivo study study available CA: Inconclusive
cytotoxicity SCE: Positive available
Mammalian cell
gene mutation
assay (thymidine
kinase (TK) locus
and structural
chromosome
aberrations):
Negative
(OECD TG 490)
- In vitro TK: Positive TK: Negative TK: Negative UDS: Negative RA (Methyl HPRT: Negative | TK: Positive
mutagenicity in and Positive at and Positive at acrylate and
mammalian cells | HPRT: Negative | cytotoxicity cytotoxicity Mammalian cell Ethyl HPRT: Negative
gene mutation acrylate)
HPRT: Negative | assay (thymidine
HPRT: Negative kinase (TK) locus
and structural
chromosome
aberrations):
Negative
(OECD TG 490)
- Invivo CA: Negative MN: Negative CA: Negative CA: Negative MN: MN: Negative CA: Inconclusive
genotoxicity Negative
DLA: Negative MN: Negative UDS: Negative
OECD TG 488
(gpt Delta
mouse):
Negative
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AA MA EA nBA iBA tBA 2EHA
Carcinogenicity Negative (Rat, Negative (Rat, Negative (Rat, Negative (Rat, Negative (Mice,
oral) inhalation) oral), inhalation) dermal), skin tumors
forestomach at doses exceeding
Negative (Mice, tumors at Negative (Mice, the MTD and in an
dermal) cytotoxic dermal) immunocompromised

concentrations

Negative (Rat,
inhalation)

Negative (Mice,
dermal)

mouse model only
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AA MA EA nBA iBA tBA 2EHA

Fertility NOAELs: NOAELs: No effects No effects RA (Methyl | NOAELs: No effects
P (general): 240 | Parental: 0.02 reproduction reproduction acrylate) Parental: 0.32 reproduction organs
mg/kg bw mg/L (5 ppm) organs in organs mg/L (60 ppm) (Inhalation, OECD
F1 (general): 53 | Fertility: >0.27 repeated dose (Inhalation, Fertility: 0.32 413)
mg/kg bw mg/L (75 ppm) toxicity studies similar to OECD mg/L (60 ppm)
F2 (general): 53 | Developmental: 413) (inhalation, RA (Methyl acrylate
mg/kg bw 0.09 mg/L (25 RA (Methyl OECD 413/422 | and n-Butyl acrylate
P/F1 (fertility): ppm) acrylate) study)
460 mg/kg bw (rat, inhalation, PO NOAEL
(rat. oral, OECD | OECD 416) systemic >150 RA (Methyl
416) mg/kg acrylate, n-

NOAELs:

P (general): 83
mg/kg bw

P (fertility): 250
mg/kg bw

F1 (general):
250 mg/kg bw
(oral, OECD
415)

PO reproductive
effects: >150
mg/kg

PO LOAEL local
effects (non-
glandular
stomach) 150
mg/kg

F1 NOAEL
systemic >150
mg/kg

F1 LOAEL local
effects (non-
glandular
stomach) 150
mg/kg
(EOGRTS, OECD
443, oral, rats)

Butyl acrylate,
and 2-
Ethylhexyl
acrylate)
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AA MA EA nBA iBA tBA 2EHA
Developmental NOAELs: NOAELs: NOAELs: NOAELs: RA (n-Butyl | Maternal: NOAELs:
(rat) Maternal: 0.12 Maternal: 0.09 Maternal: 0.41 Maternal: 100 acrylate) NOAEL Maternal: 0.56 mg/L
NOAEC/NOAEL | mg/L mg/L (25 ppm) mg/L (100 ppm) | mg/kg bw systemic: >120 (75 ppm)
Developmental: | Developmental: | Developmental: | Developmental: mg/kg Developmental; 0.75
1.1 mg/L 0.18 mg/L (50 >0.82 mg/L (200 | 1000 mg/kg bw NOEL local mg/L (100 ppm)
(inhalation, rat, ppm) ppm) (oral, mice, effects (non- (inhalation, similar to
OECD 414) (inhalation, rat, (inhalation, rat, similar to OECD glandular OECD 414)
similar to OECD | similar to OECD | 414) stomach) 30
414) 414) mg/kg
NOAELs: NOAEL
NOAELs: Maternal: 0.13 developmental:
Maternal: 0.21 mg/L (25 ppm) > 120 mg/kg

mg/L (50 ppm)
Developmental:
>0.62 mg/L (150
ppm)
(inhalation, rat,
similar to OECD
414)

Developmental:
0.13 mg/L (25
ppm)
(inhalation, rat,
similar to OECD
414)

Maternal: <0.52
mg/L (<100 ppm)
Developmental:

(OECD 414, rat,
oral)

NOAELs:
Maternal: 0.32
mg/L (60 ppm)
Developmental:
0.32 mg/L (60

ppm)

0.52 mg/L (100 (inhalation,

ppm) OECD 413/422

(inhalation, rat, study)

similar to OECD

414) RA (Methyl
acrylate and
n-Butyl
acrylate)

93



AA MA EA nBA iBA tBA 2EHA
Developmental NOAEC NOAEC RA (Methyl — NOAEL maternal | RA (Methyl | RA (Methyl - RA (Methyl — and
(rabbit) Maternal: 0.075 | Maternal: 0.06 and n-Butyl systemic: > 400 —and n- and n-Butyl n-Butyl acrylate)
NOAEC/NOAEL | mg/L mg/L (15 ppm) acrylate) mg/kg Butyl acrylate)

NOAEC NOAEC NOAEL acrylate)

Developmental: | Developmental: developmental

0.673 mg/L >0.16 mg/L (45 toxicity: > 400

(inhalation, ppm) mg/kg

OECD 414) (inhalation, (oral, OECD 414)

OECD 414)

CA = Chromosome aberration; HPRT = In Vitro Mammalian Cell Gene Mutation Tests using the Hprt gene; DLA = Dominant Lethal Assay, MN = Micronucleus; RA = Read-across, TK = In

Vitro Mammalian Cell Gene Mutation Tests Using the Thymidine Kinase Gene, UDS = Unscheduled DNA Synthesis
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EU CLP Classification and labelling (self-classification)

AA MA EA nBA iBA tBA 2EHA

Flammability Flam. Liquid 3 | Flam. Liquid 2 | Flam. Liquid 2 | Flam. Liquid 3 | Flam. Liquid 3 | Flam. Liquid2 | -

Acute oral toxicity Acute Tox. 4 Acute Tox. 4 Acute Tox. 4 - - Acute Tox. 4 -

Acute dermal toxicity - Acute Tox. 4 Acute Tox. 4 - Acute Tox. 4 Acute Tox. 4 -

Acute inhalation toxicity Acute Tox. 4 Acute Tox. 3 Acute Tox. 3 Acute Tox. 4 Acute Tox. 4 Acute Tox. 3 -

Skin corrosion/irritation Skin Corr. 1A Skin Irrit. 2 Skin Irrit. 2 Skin Irrit. 2 Skin Irrit. 2 Skin Irrit. 2 Skin Irrit. 2

Serious eye damage/irritation - Eye Irrit. 2 Eye Irrit. 2 Eye Irrit. 2 - - -

Sensitising - Skin Sens. 1B Skin Sens. 1B Skin Sens. 1B Skin Sens. 1B Skin Sens. 1B Skin Sens. 1B

Specific target organ toxicity - single STOT Single STOT Single STOT Single STOT Single STOT Single STOT Single STOT Single Exp. 3
Exp. 3 Exp. 3 Exp. 3 Exp. 3 Exp. 3 Exp. 3

Short-term aquatic Aquatic Acute 1 | - - - - - -

Long-term aquatic Aquatic Aquatic Aquatic Aquatic Aquatic Aquatic Aquatic Chronic 3
Chronic 2 Chronic 3 Chronic 3 Chronic 3 Chronic 3 Chronic 2
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Annex 2. QSAR Toolbox output for acrylate esters and acrylic acids

Substance name Acrylic acid Methyl acrylate Ethyl acrylate n-Butyl acrylate Isobutyl acrylate tert-Butyl acrylate 2-Ethylhexyl acrylate
Structure 0 o O O Q ® \)CL
o
\)LOH \\)J\O/ \)LO/\ \\\‘)LO/\/\ \\\/U\O/\( ‘\\/U\O/k 0/\[\/\
CAS number 79-10-7 96-33-3 140-88-5 141-32-2 106-63-8 1663-39-4 103-11-7
Organic functional Alkene; Alkene; Alkene; Alkene; Alkane, branched with Alkane, branched with Alkane, branched with tertiary
groups Carboxylic acid; Carboxylic acid ester; Carboxylic acid ester; Carboxylic acid ester; tertiary carbon; tertiary carbon; carbon;
Acrylic acids Acrylate Acrylate Acrylate Alkene; Alkene; Alkene;
Carboxylic acid ester; Carboxylic acid ester; Carboxylic acid ester;
Acrylate; Acrylate; Acrylate

Isobutyl

tert-Butyl

Acute aquatic toxicity

Class 3 (unspecific

Class 3 (unspecific

Class 3 (unspecific

Class 3 (unspecific

Class 3 (unspecific

Class 3 (unspecific

Class 3 (unspecific reactivity)

classification by Verhaar reactivity) reactivity) reactivity) reactivity) reactivity) reactivity)
(Modified) v. 3.2
Aquatic toxicity Not Related to an Acrylates Acrylates Acrylates Acrylates Acrylates Acrylates

classification by ECOSAR

Existing ECOSAR
Class

DART scheme v. 1.3

Not known precedent
reproductive and
developmental toxic
potential

Known precedent
reproductive and
developmental toxic
potential;

Vinyl amide, aldehyde
and ester derivatives
(21a)

Known precedent
reproductive and
developmental toxic
potential;

Vinyl amide, aldehyde
and ester derivatives
(21a)

Known precedent
reproductive and
developmental toxic
potential;

Vinyl amide, aldehyde and
ester derivatives (21a)

Known precedent
reproductive and
developmental toxic
potential;

Vinyl amide, aldehyde
and ester derivatives
(21a)

Known precedent
reproductive and
developmental toxic
potential;

Vinyl amide, aldehyde
and ester derivatives
(21a)

Known precedent reproductive
and developmental toxic
potential;

Vinyl amide, aldehyde and ester
derivatives (21a)

Estrogen Receptor Binding

v. 2.2

Non binder, non cyclic
structure

Non binder, non cyclic
structure

Non binder, non cyclic
structure

Non binder, non cyclic
structure

Non binder, non cyclic
structure

Non binder, non cyclic
structure

Non binder, non cyclic structure

Repeated dose (HESS) v.
3.10

Not categorized

Not categorized

Urethane (Renal
toxicity) Alert

Not categorized

Not categorized

Not categorized

Not categorized

Toxic hazard classification

by Cramerv. 2.4

Intermediate (Class 1)

Low (Class I)

Low (Class I)

Low (Class I)

Low (Class I)

Low (Class I)

Low (Class I)

DNA binding OASIS v. 1.6

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

DNA binding OECD v. 2.3

No alert found

Michael addition >>
Polarised Alkenes-
Michael addition >>
Alpha, beta-
unsaturated esters

Michael addition >>
Polarised Alkenes-
Michael addition >>
Alpha, beta- unsaturated
esters

Michael addition >>
Polarised Alkenes-Michael
addition >> Alpha, beta-
unsaturated esters

Michael addition >>
Polarised Alkenes-
Michael addition >>
Alpha, beta- unsaturated
esters

Michael addition >>
Polarised Alkenes-
Michael addition >>
Alpha, beta- unsaturated
esters

Michael addition >> Polarised
Alkenes-Michael addition >>
Alpha, beta- unsaturated esters

DNA Alerts for Ames by
OASISv.1.4

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

DNA Alerts for CA and
MNT by OASIS v.1.1

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found
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Protein binding OASIS v.
1.6

No alert found

Michael addition >>
Michael addition on
conjugated systems
with electron
withdrawing group >>
alpha,beta-Carbonyl
compounds with
polarized double bonds

Michael addition >>
Michael addition on
conjugated systems with
electron withdrawing
group >> alpha,beta-
Carbonyl compounds
with polarized double
bonds

Michael addition >>
Michael addition on
conjugated systems with
electron withdrawing
group >> alpha,beta-
Carbonyl compounds with
polarized double bonds

Michael addition >>
Michael addition on
conjugated systems with
electron withdrawing
group >> alpha,beta-
Carbonyl compounds
with polarized double
bonds

Michael addition >>
Michael addition on
conjugated systems with
electron withdrawing
group >> alpha,beta-
Carbonyl compounds
with polarized double
bonds

Michael addition >> Michael
addition on conjugated systems
with electron withdrawing group
>> alpha,beta-Carbonyl
compounds with polarized
double bonds

Protein binding OECD v.
2.3

No alert found

Michael addition >>
Polarised Alkenes >>
Polarised alkene -

Michael addition >>
Polarised Alkenes >>
Polarised alkene - esters

Michael addition >>
Polarised Alkenes >>
Polarised alkene - esters

Michael addition >>
Polarised Alkenes >>
Polarised alkene - esters

Michael addition >>
Polarised Alkenes >>
Polarised alkene - esters

Michael addition >> Polarised
Alkenes >> Polarised alkene -
esters

esters
Protein binding potency Not possible to Highly reactive (GSH) | Highly reactive (GSH) Highly reactive (GSH) >> | Highly reactive (GSH) >> | Moderately reactive Highly reactive (GSH) >>
GSHv. 3.4 classify according to >> Acrylates (MA) >> Acrylates (MA) Acrylates (MA) Acrylates (MA) (GSH) >> Alkyl 2- Acrylates (MA)

these rules (GSH)

alkenoates (MA)

Protein binding potency

Grey zone 9-21%

DPRA above 21%

DPRA above 21%

DPRA above 21% (DPRA

DPRA above 21%

Out of mechanistic

DPRA above 21% (DPRA 13%)

Cys (DPRA 13%) v. 1.0 (DPRA 13%) >> (DPRA 13%) >> (DPRA 13%) >> 13%) >> Conjugated (DPRA 13%) >> domain >> Conjugated alpha, beta-
alpha, beta- Conjugated alpha, beta- | Conjugated alpha, beta- | alpha, beta-unsaturated Conjugated alpha, beta- unsaturated esters (reactive)
unsaturated acids unsaturated esters unsaturated esters esters (reactive) unsaturated esters

(reactive) (reactive) (reactive)
Protein binding potency DPRA less than 9% DPRA above 21% DPRA above 21% DPRA above 21% (DPRA DPRA above 21% Out of mechanistic
Lys (DPRA 13%) v. 1.0 (DPRA 13%) >> No (DPRA 13%) >> (DPRA 13%) >> (DPRA 13%) >> domain DPRA above 21% (DPRA 13%)

protein binding alert

Conjugated alpha,beta-
unsaturated esters
(reactive)

Conjugated alpha,beta-
unsaturated esters
(reactive)

13%) >> Conjugated
alpha,beta-unsaturated
esters (reactive)

Conjugated alpha,beta-
unsaturated esters
(reactive)

>> Conjugated alpha,beta-
unsaturated esters (reactive)

Protein binding alerts for
Chromosome aberration
by OASISv. 1.5

AN2 >> Michael
addition to alpha, beta-
unsaturated acids and
esters >> alpha, beta -
Unsaturated
Carboxylic Acids and
Esters

AN2 >> Michael
addition to alpha, beta-
unsaturated acids and
esters >> alpha, beta -
Unsaturated Carboxylic
Acids and Esters

AN2 >> Michael
addition to alpha, beta-
unsaturated acids and
esters >> alpha, beta -
Unsaturated Carboxylic
Acids and Esters

AN2 >> Michael addition
to alpha, beta-unsaturated
acids and esters >> alpha,
beta - Unsaturated
Carboxylic Acids and
Esters

AN2 >> Michael addition
to alpha, beta-unsaturated
acids and esters >> alpha,
beta - Unsaturated
Carboxylic Acids and
Esters

AN2 >> Michael
addition to alpha, beta-
unsaturated acids and
esters >> alpha, beta -
Unsaturated Carboxylic
Acids and Esters

AN2 >> Michael addition to
alpha, beta-unsaturated acids
and esters >> alpha, beta -
Unsaturated Carboxylic Acids
and Esters

Protein binding alerts for
skin sensitisation by OASIS
v. 1.7

No alert found

Michael Addition >>
Michael addition on
conjugated systems
with electron
withdrawing group >>
alpha,beta-Carbonyl
compounds with
polarized double bonds

Michael Addition >>
Michael addition on
conjugated systems with
electron withdrawing
group >> alpha,beta-
Carbonyl compounds
with polarized double
bonds

Michael Addition >>
Michael addition on
conjugated systems with
electron withdrawing
group >> alpha,beta-
Carbonyl compounds with
polarized double bonds

Michael Addition >>
Michael addition on
conjugated systems with
electron withdrawing
group >> alpha,beta-
Carbonyl compounds
with polarized double
bonds

Michael Addition >>
Michael addition on
conjugated systems with
electron withdrawing
group >> alpha,beta-
Carbonyl compounds
with polarized double
bonds

Michael Addition >> Michael
addition on conjugated systems
with electron withdrawing group
>> alpha,beta-Carbonyl
compounds with polarized
double bonds

In vitro mutagenicity
(Ames test) alerts by ISS v.
2.4

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

In vivo mutagenicity
(Micronucleus) alerts by
ISSv.2.4

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found
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Oncologic Primary
Classification v. 4.1

No alert found

Acrylate Reactive
Functional Groups

Acrylate Reactive
Functional Groups

Acrylate Reactive
Functional Groups

Acrylate Reactive
Functional Groups

Acrylate Reactive
Functional Groups

Acrylate Reactive Functional
Groups

Carcinogenicity (genotox
and nongenotox) alerts by
ISSv2.4

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

Structural alert for nongenotoxic
carcinogenicity;

Substituted n-alkylcarboxylic
acids (Nongenotox)
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Annex 3. QSAR Toolbox output for the hydrolised alcohols for acrylate esters (protein binding reactivity)

Substance name Methanol Ethanol n-butanol iso-butanol tert-butanol 2-ethylhexanol
—OH /\OH /\/\OH )\/ OH HO

Structure OH 4’* \/\[W

CAS number 1455-13-6 64-17-5 4712-38-3 78-83-1 75-65-0 104-76-7

Chemical name

Methyl acrylate

Ethyl acrylate

n-Butyl acrylate

Isobutyl acrylate

tert-Butyl acrylate

2-Ethylhexyl acrylate

Parental acrylates

Other identifier

SMILES

Co

CCo

CCCCO

CC(C)CO

CC(C)(C)O

CCCCC(CC)CO

Protein binding by OASIS

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

Protein binding potency Cys
(DPRA 13%)

DPRA less than 9% (DPRA
13%) >> Alcohols

DPRA less than 9% (DPRA
13%) >> Alcohols

DPRA less than 9% (DPRA
13%) >> Alcohols

DPRA less than 9% (DPRA
13%) >> Alcohols

DPRA less than 9% (DPRA
13%) >> Alcohols

DPRA less than 9% (DPRA
13%) >> Alcohols

Protein binding potency Lys
(DPRA 13%)

DPRA less than 9% (DPRA
13%) >> Alcohols

DPRA less than 9% (DPRA
13%) >> Alcohols;

DPRA less than 9% (DPRA
13%) >> Nonionic
surfactants

DPRA less than 9% (DPRA
13%) >> Alcohols

DPRA less than 9% (DPRA
13%) >> Alcohols

DPRA less than 9% (DPRA
13%) >> Alcohols

DPRA less than 9% (DPRA
13%) >> Alcohols

Protein binding potency GSH

Not possible to classify
according to these rules
(GSH)

Not possible to classify
according to these rules
(GSH)

Not possible to classify
according to these rules
(GSH)

Not possible to classify
according to these rules
(GSH)

Not possible to classify
according to these rules
(GSH)

Not possible to classify
according to these rules
(GSH)

Protein binding by OECD

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

Protein binding alerts for skin
sensitization according to GHS

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

Protein Binding Potency h-
CLAT

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

Protein binding alerts for skin
sensitization by OASIS

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

Protein binding alerts for
Chromosomal aberration by
OASIS

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found
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