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Abstract: Toxicological basic data for the derivation of EU-LCI values for 1,4-cyclohexane
dimethanol, 3-methoxybutanol, 1,2-propylene glycol n-propyl ether, methyl formate and butyl
formate

The subject of this report is the preparation of substance reports for the derivation of EU-LCI
values for the substances mentioned in the title of this report. EU-LCI values are health-based
reference concentrations for inhalation exposure of the general population. For their derivation,
the toxicological data basis for the substances is researched, compiled and evaluated, and EU-LCI
values are derived based on the guidance given in the ECA report No. 29 (EC, 2013). Already
existing evaluations and values and the quintessential data for the derivation of the EU-LCI
values for the substances are also presented according to the guidance of the ECA report in "fact
sheets" and "data collection sheets".

The LCI values derived within the scope of this project are proposals. The final EU-LCI values
will be determined by the EU-LCI Working Group, a group of experts from ten European
countries. This Working Group is developing a harmonised European list of substances and their
corresponding emission limits (EU-LCI values) from the varying evaluation lists of emissions
from building products. The procedure of the EU-LCI Working Group in the derivation of these
European reference values for building product emissions in indoor air has been harmonised
with all stakeholders and published in the ECA report No. 29 (EC, 2013). All interested parties
may keep themselves informed about the ongoing progress in the derivation of EU-LCI values on
the website of the Working Group (https://ec.europa.eu/growth/sectors/construction/eu-
Ici/values en). The German Environment Agency has continuously worked that the
harmonisation initiative will be put forward by the European Commission. In November 2015,
the Commission has mandated the EU-LCI Working Group to finalise the EU-LCI list. The
substance dossiers prepared within the scope of this project will add in and accelerate this
process.

This report is part of a series of evaluations for a number of other substances performed on
behalf of the German Environment Agency (Umweltbundesamt) by the same authors in previous
projects (Voss etal., 2017; 2018; 2020).
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Kurzbeschreibung: Toxikologische Basisdaten fiir die Ableitung von EU-LCI-Werten fiir fiinf Stoffe
aus Bauprodukten

Gegenstand des Berichts ist die Erstellung von Stoffberichten fiir die Ableitung von EU-LCI-
Werten fir die im Titel genannten Stoffe. EU-LCI-Werte sind gesundheitsbasierte Referenz-
konzentrationen fiir die inhalative Exposition der Allgemeinbevélkerung. Zur Ableitung wurden
die toxikologischen Basisdaten fiir diese Stoffe recherchiert, zusammengestellt und bewertet
und auf Basis der Vorgaben des ECA-Berichts Nr. 29 (EC, 2013) EU-LCI-Werte abgeleitet. Bereits
bestehende Bewertungen und Richtwerte fiir diese Stoffe wurden gemafd den Vorgaben des
ECA-Berichts in "data collection sheets" und die fiir die Ableitung der EU-LCI-Werte
wesentlichen Daten in "fact sheets" zusammengestellt.

Bei den im Rahmen dieses Vorhabens abgeleiteten LCI-Werten handelt es sich um Vorschlage.
Die endgiiltigen EU-LCI Werte werden von der EU-LCI Arbeitsgruppe, einer Expertengruppe mit
Fachleuten aus zehn europdischen Liandern, festgelegt. Diese Arbeitsgruppe erarbeitet aus den
verschiedenen Bewertungsstofflisten von Emissionen aus Bauprodukten eine harmonisierte
europdische Liste mit Stoffen und den dazugehorigen Emissionsgrenzen (EU-LCI Werte). Die
Vorgehensweise der EU-LCI-Arbeitsgruppe bei der Ableitung dieser europaischen
Referenzwerten flir Bauproduktemissionen in die Innenraumluft ist mit allen Stakeholdern
abgestimmt und im ECA-Bericht Nr. 29 publiziert (EC, 2013). Uber den aktuellen Fortschritt bei
der Ableitung der EU-LCI-Werte kénnen sich alle Interessierten auf der Website "The EU-LCI
Working Group" informieren (https://ec.europa.eu/growth/sectors/construction/eu-
Ici/values en). Das Umweltbundesamt hat in den letzten Jahren darauf hingearbeitet, dass die
Européaische Kommission diese Harmonisierungsinitiative weiter voranbringt. Im November
2015 hat die Européische Kommission das Mandat zur Fertigstellung der EU-LCI Liste an die EU-
LCI-Arbeitsgruppe erteilt. Die im Rahmen dieses Forschungsvorhabens ausgearbeiteten
Stoffdossiers unterstiitzen und beschleunigen diesen Prozess.

Dieser Bericht ist Teil einer Reihe von Bewertungen fiir eine Anzahl weiterer Stoffe, die von
denselben Autoren im Auftrag des Umweltbundesamtes in fritheren Projekten durchgefiihrt
wurden (Voss etal., 2017; 2018; 2020).
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CLP Classification, labelling and packaging

CNS Central nervous system

DFG Deutsche Forschungsgemeinschaft (German Research Foundation)

DNEL Derived no effect level

DPGPE dipropylene glycol mono propyl ether

ECHA European Chemicals Agency

EU European Union

F Female(s)

GD Gestation day

GLP Good laboratory practice

ICR Institute for Cancer Research

IUPAC International union of pure and applied chemistry

LCI Lowest concentration of interest

LO(A)EC/L Lowest observed (adverse) effect concentration

LoD Limit of detection

Log Pow Logarithm of octanol/water partition coefficient

M Male(s)

MAK Maximale Arbeitsplatzkonzentration (Maximum workplace concentration)

MW Molecular weight/mass

NIK Niedrigste Interessierende Konzentration (Lowest concentration of interest)

NLM National Library of Medicine

NO(A)EC/L No observed (adverse) effect concentration/level

OECD Organization for economic cooperation and development

OEL Occupational exposure limit

PGME Propylene glycol mono methyl ether

PGnPE Propylene glycol n-propyl ether

PND Postnatal day

REACH Registration, evaluation, authorization and restriction of chemicals

SCOEL Scientific Committee on Occupational Exposure Limits
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Summary

Substance profile and EU-LCI value for 1,4-cyclohexanedimethanol

1,4-Cyclohexanedimethanol (CHDM) is a colourless, water-soluble solid at room temperature
with a faint hydrocarbon-like odour. No natural sources are known. CHDM is a large-scale
technical product used in the production of polyester resins in coatings, but also in the
manufacture of cosmetic products. The technical product consists of about 70 % trans-CHDM
and 30 % cis-CHDM; all available toxicological studies have been carried out with this technical
mixture.

No data are available on the occurrence of CHDM in indoor air or other compartments.
Toxicokinetic or toxicological findings in humans are not available.

In a toxicokinetic study with oral administration of 14C-CHDM to rats, the substance was rapidly
and nearly completely absorbed and largely eliminated via the kidneys as metabolites within
48 h (89 - 96 %). Cyclohexanedicarboxylic acid was identified as main metabolite (68 %),
followed by 4-hydroxymethylcyclohexanoic acid (31 %) and small amounts (< 2 %) of
unidentified metabolites. A maximum of 3 % of the administered 14C activity was excreted with
the faeces and only traces in the exhaled air.

The acute toxicity of CHDM is low. No clinical signs or systemic toxicity were observed in rats
during or after inhalation of 1250 mg CHDM/m? for 6 h. However, concentrated solutions of
CHDM are severely irritant to the eyes.

In a subchronic oral toxicity study following OECD guideline 408, reductions in mean body
weights, body weight gains, and/or feed consumption, and haematuria were the main systemic
adverse effects after exposure of Sprague-Dawley rats with CHDM in drinking water for 90 days.
The NOAELs of the study were considered to be 479 mg/(kg bw x d) for males and 754 mg/(kg
bw x d) for females.

CHDM was not genotoxic in vitro in assays with bacteria (Ames test) and did not induce
chromosomal aberrations in mammalian cells. Also in vivo, no clastogenic activity in bone
marrow was observed in rats and in a micronucleus assay with mice. Carcinogenicity studies
with CHDM are not available. The available data on genotoxicity and from repeated dose toxicity
studies do not provide evidence for concern regarding carcinogenic effects of CHDM.

A developmental toxicity study with rats provided a NOAEL for maternal toxicity of 300 mg/(kg
bw x d) and a higher NOAEL for developmental toxicity of 1000 mg/(kg bw x d). In a similar
study with rabbits, a NOAEL of 200 mg/(kg bw x d) was obtained for maternal toxicity. At higher
concentrations, the dams suffered from severe local effects with gastric erosions and ulceration;
however, no developmental toxicity was observed up to the highest tested dose level of 400
mg/(kg bw x d).

The NOAEL of 479 mg/(kg bw x d) obtained in the subchronic oral (drinking water) toxicity
study with CHDM in rats is used as POD for the derivation of an EU-LCI value. The results of the
toxicokinetic study with CHDM in rats indicate that the substance is nearly completely absorbed
after oral exposure. Absorption after inhalation is, in the absence of experimental data, assumed
to be complete by default. Thus, no factor to account for differences in absorption after oral or
inhalation exposure will be considered, and the following assessment factors are used for the
derivation:
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» Route-to-route extrapolation (rats): 1.15 m* (kg bw x d)

» Adjusted study length factor (subchronic exposure study): 2

» Allometric scaling: already included in route-to-route extrapolation
» Interspecies extrapolation: 2.5

» Intraspecies extrapolation: 10

Total assessment factor: 50 x 1.15 = 57.5 m® (kg bw x d). This leads to a concentration of 479
mg/(kg bwx d) : 57.5 m*® (kg bw x d) = 8.330 mg/m>.

The proposed value is based on a NOAEL for systemic effects observed in a study with oral
exposure of rats. The data basis is not sufficient to derive an EU-LCI value for CHDM on the basis
of inhalation toxicity data. However, no signs of respiratory irritation have been noted in rats in
a short-term (10 day) inhalation study at 1000 - 3000 mg CHDM/m?3, i.e., at more than 100fold
higher concentrations, indicating that acute respiratory irritation is unlikely at the proposed EU-
LCI value.

Comparisons with the effects of two other glycols, i.e., ethylene glycol and propylene glycol,
indicate that long-term local respiratory effects do not seem to be of concern in the absence of
short-term local effects following inhalation. A similar conclusion can be drawn for the glycol
CHDM.

An EU-LCI value for 1,4-cyclohexanedimethanol (CHDM) of 8300 pg/m? is proposed.

Since no odour threshold is available for CHDM, no conclusions can be drawn regarding
olfactory perception of the substance at the proposed EU-LCI.

Substance profile and EU-LCI value for 3-methoxybutan-1-ol

3-Methoxybutan-1-ol (3MB) is a colourless, water-soluble liquid at room temperature with a
mild odour. No natural sources are known. Technical 3MB is the racemate of the two
enantiomers; no toxicity data are available for the individual isomers. 3MB may be used in
adhesives and sealants, coating products and paint removers. However, very few measurements
of 3MB concentrations are available for indoor air. According to these data, concentrations
around 2 - 4 pg/m? (median values) with up to about 70 pg/m? (95t percentile) could be
detected.

Toxicokinetic data for 3MB are not available. Glycol ethers such as 3MB are known to be
generally well absorbed orally, after inhalation and via the skin. The metabolism of glycol ethers
follows two main oxidative pathways. One pathway involves oxidation by microsomal
cytochrome P450 monooxygenases at the ether bond via O-dealkylation. In case of 3MB, this will
lead to production of the corresponding glycol, i.e., 1,3-butanediol, which is further oxidised in
the body with the formation of 3-hydroxybutanoic acid and acetoacetic acid. Both of these are
known as “ketone bodies” and represent normal products in the intermediary metabolism of
humans. The other pathway of glycol ether metabolism involves oxidation of the unchanged
compound by alcohol dehydrogenase and further oxidation by aldehyde dehydrogenase with the
formation of alkoxyalkanoic acids, i.e., 3-methoxybutanoic acid in case of 3MB.

The acute toxicity of 3MB is low. In older studies, inhalation exposure of cats, rabbits and guinea
pigs to 3MB-saturated air (about 6200 mg/m?) for up to 6 h led to slight irritation of mucous
membranes and to drowsiness in one cat after 6 h. 3MB was not irritating to the skin in a
guideline study with rabbits and mildly irritating to the eyes.
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In a combined oral dose toxicity and reproductive developmental toxicity study (OECD guideline
422) with exposure of Sprague-Dawley rats by gavage, haematology and blood chemistry tests
showed some slight changes of several parameters at 1000 mg/(kg bw x d). A NOAEL of 300
mg/(kg bw x d) can be obtained from this study.

Read-across data are available from studies with repeated exposure of rats to 3-methoxy-
3-methylbutan-1-ol (3MMB). This substance differs from 3MB by the presence of an additional
3-methyl group. In a subacute inhalation study with 3MMB, no local or toxicological relevant
systemic changes were observed in Sprague-Dawley rats after whole-body exposure with up to
500 ppm 3MMB 4h/day, 5d/week for a total of 20 exposures. A subchronic oral toxicity study in
rats with 3MMB provided a NOAEL of 250 mg/(kg bw x d) and a LOAEL for systemic toxicity of
1000 mg/ (kg bw x d), based on slight changes in haematological and clinical chemical
parameters.

3MB and its acetate ester were not genotoxic in vitro bacteria and mammalian cells.
Carcinogenicity studies with 3MB are not available, but the lack of structural alerts and negative
genotoxicity results provide sufficient information to indicate that the substance is unlikely to be
carcinogenic or mutagenic.

No reproductive toxicity of 3MB was observed in rats in the combined oral dose toxicity and
reproductive developmental toxicity study mentioned above at up to 1000 mg/(kg bw x d), the
highest concentration tested. Also, no developmental toxicity was observed in rats in a study
after oral exposure to 1000 mg 3-methoxybutyl acetate/(kg bw x d). Studies with 3MMB
revealed slight skeletal variations at a maternally toxic dose of 2000 mg/(kg bw x d) but not at
1000 mg/(kg bw x d).

The NOAEL of 300 mg/(kg bw x d) obtained in the combined oral dose toxicity and reproductive
developmental toxicity study is considered a suitable key study for the derivation of an EU-LCI
value for 3MB. The following assessment factors are used for the derivation:

» Route-to-route extrapolation (rats): 1.15 m?® (kg bw x d)

» Adjusted study length factor (subchronic exposure study): 2

» Allometric scaling: already included in route-to-route extrapolation

» Interspecies extrapolation (systemic effects): 2.5

» Intraspecies extrapolation (interindividual variability, general population): 10

» Quality of whole database (limited data base, limited read-across): 3

Total assessment factor: 172.5 m® (kg bw x d). This leads to a concentration of 300 mg/(kg bw x
d):172.5m3 (kgbwx d) = 1.739 mg/m>.

A read-across with data from the oral subchronic toxicity study with 3MMB provides support for
the conclusion that the proposed EU-LCI does not underestimate the systemic toxicity of 3MB.
Furthermore, no or at most slight respiratory irritation of 3MB was reported during or after
acute inhalation exposure of various species against air saturated with 3MB-vapour (about 6200
mg/m?) for 6 h. The proposed EU-LCI is about 3600fold lower than this concentration.
Moreover, no respiratory tract effects or signs of irritation were reported in a subacute
inhalation study with rats exposed against vapours of 3MMB. Considering 500 ppm, the highest
concentration used in that study, as a NOAEC for local effects, and taking into account the usual
standard factors leads to a value of 1.703 mg/m?, a value similar to the proposed EU-LCI value
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for 3MB. It is concluded that the described comparisons support the derived proposed EU-LCI
value for 3MB.

An EU-LCI value for 3-methoxybutan-1-ol (3MB) of 1700 ug/m? is proposed.

Since no odour threshold is available for 3MB, no conclusions can be drawn regarding olfactory
perception of the substance at the proposed EU-LCI.

Substance profile and EU-LCI value for 1-propoxypropan-2-ol

1-Propxypropan-2-ol (propylene glycol n-propyl ether, PGnPE) is a water-miscible liquid with a
mild, ether-like odour. No natural sources of PGnPE are known. PGnPE is a large-scale technical
product mainly consisting of 1-propoxypropan-2-ol (a-isomer, > 95 %, mostly > 99 %) with
2-propoxypropan-1-ol (3-isomer) as a minor component. All available data refer to the technical
mixture.

PGnPE is used in coatings and inks and as an ingredient in cleaning products for auto,
commercial, industrial and home use. Very few data are available regarding the occurrence of
PGnPE in indoor air. In a study in Germany, PGnPE could only be detected in 0.3 % of 1897
measurements (median: 6 ug/m?, maximum 23 pg/m?).

Substance-specific toxicokinetic studies with PGnPE are not available. Propylene glycol ethers as
a class are known to be rapidly absorbed and distributed throughout the body when introduced
by inhalation or exposure. Glycol ethers may also be well absorbed via the skin, even in the
vapour state. Propylene glycol ethers may be conjugated at the OH-group with glucuronide or
sulphate and excreted as conjugates via the kidneys into the urine. However, the main pathway
in the metabolism of propylene glycol ethers involves oxidation. Propylene glycol ethers
esterified at the primary hydroxy group such as PGnPE are oxidised by microsomal cytochrome
P450 monooxygenases at the ether bond with subsequent O-dealkylation. In case of
1-propoxypropan-2-ol this leads to oxidation products of the corresponding glycol, i.e., propan-
1,2-diol (1,2-propylene glycol), and propan-1-ol. These two products may finally enter the
intermediary metabolism via the citric acid cycle and may be completely metabolised to CO, and
water.

No data are available on the toxicity of PGnPE in humans. In animals, acute symptoms of toxicity
include depressant effects on the CNS at high inhalation concentrations or dermal or oral doses,
and local irritation of the skin and, especially, the eyes after contact with liquid PGnPE.

Subacute inhalation toxicity studies with rats, guinea pigs and rabbits revealed CNS-depression
with narcosis (followed by death in some of the rabbits) during or shortly after exposure to
2000 ppm (9740 mg/m?). Exposure to PGnPE also led to increased liver and kidney weights,
probably as an adaptive response, but no histopathological lesions were noted in these or other
organs. Especially in F344 rats, ocular lesions with corneal damage were observed after
exposure to PGnPE vapour. Mechanistic investigations indicated that the observed ocular
changes were linked to a high incidence of corneal dystrophy in the rats used in the above-
mentioned studies. Excluding animals with this spontaneous lesion prior to first exposure
resulted in a NOAEC of = 600 ppm (the highest concentration tested) in subacute inhalation
studies with F344 and Sprague-Dawley rats.

In a subchronic toxicity study (following OECD guideline 413) with “whole body exposure” of
Sprague-Dawley and F344 rats, the eyes of the animals did not show any exposure-related
alterations. Only in female, but not in male F344 or in female and male Sprague-Dawley rats
body weight gain was consistently lower at 300 ppm during exposure but not during the 4-week
recovery period. As the decreased body weight gain was only observed in one sex of one strain
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and as it was reversible during the recovery period, it was considered as not adverse and a
NOAEC of 300 ppm (1461 mg/m?) established from this study.

In vitro studies provided no evidence for genotoxic effects of PGnPE in bacteria and mammalian
cells. In vivo studies with PGnPE are not available, but no genotoxicity was observed in studies
with the two structurally related propylene glycol ethers dipropylene glycol n-butyl ether
(DPGnBE) and propylene glycol methyl ether (PGME).

Carcinogenicity studies with PGnPE are not available. The available data from genotoxicity
studies in vitro and from repeated dose toxicity studies with PGnPE do not provide evidence for
concern regarding carcinogenic effects of the substance. Also, glycol n-alkyl ethers in general are
not regarded as to reveal a carcinogenic potential for humans.

PGnPE had no effects on reproductive organs in male and female rats in the subchronic
inhalation study with rats mentioned above. Read-across using data from rat studies with PGME
or dipropylene glycol mono propyl ether (DPGnPE) provides no evidence for effects on fertility
at concentrations or doses which do not also cause general systemic toxicity. In a developmental
toxicity study with rats, slight maternal toxicity and a slight delayed ossification in foetuses but
no embryotoxicity or teratogenicity were noted at 1500 ppm PGnPE (7305 mg/m?). Maternal
toxicity was more pronounced in a similar developmental toxicity study in rabbits, including
mortality of dams at 1500 ppm; however, no developmental toxicity was observed up to 1500
ppm, the highest concentration tested. It is concluded that the available data provide no concern
for developmental toxicity of PGnPE.

The subchronic inhalation toxicity study with rats summarised above is considered a suitable
key study for the derivation of an EU-LCI value for PGnPE. The following standard assessment
factors are used:

» Adjustment for continuous exposure: 5.6
» Adjusted study length factor (subchronic exposure): 2
» Interspecies extrapolation: 2.5

» Intraspecies extrapolation: 10

Total assessment factor: 280. This leads to a concentration of 1461 mg/m?>: 280 = 5.218 mg/m?>.
An EU-LCI value (rounded value) for PGnPE of 5200 pg/m? is proposed.

Since no odour threshold is available for PGnPE, no conclusions can be drawn regarding
olfactory perception of the substance at the proposed EU-LCI.

Substance profile and EU-LCI value for methyl formate

Methyl formate is a colourless liquid with a pleasant characteristic odour. The substance is a
large-scale industrial product used as an intermediate during the production of formic acid and
methanol, employed in organic syntheses, as solvent or as a fumigant and larvicide for food and
tobacco crops.

Few data are available regarding the occurrence of methyl formate in indoor air. According to a
study which analysed 58 building materials, methyl formate was emitted from 3 building
materials with determined peak concentrations in the range of 0.09 to 0.13 ug/m?>,

After absorption via inhalation, the dermal or oral route, methyl formate is rapidly and almost
completely (97%) cleaved by esterases via an enzymatic hydrolytic reaction to methanol and
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formate. Data from inhalation studies in humans and animals showed that the most critical
effects of methyl formate are its systemic effect on the central nervous system as well as
impairments to the olfactory and respiratory epithelium of rats. In volunteers, a single exposure
to 100 ppm (250 mg/m?*) methyl formate resulted in subjective tiredness without causing
significant effects in neurobehavioural tests. Workplace studies with foundry worker in which
exposures to median concentrations of 47 or 58 ppm methyl formate (maximum: up to 150
ppm) occurred showed also no explicit effects caused by methyl formate exposure. These
findings were supported by a subchronic inhalation study in rats which were exposed to
concentrations up to 1600 ppm methyl formate. A NOAEC of 400 ppm was derived based on
local effects on the respiratory tract in the nose and a NOAEC of 100 ppm for systemic effects on
body weight development and organ weights.

In 2019, the MAK commission derived a limit value of 50 ppm (120 mg/m?), which is also the
occupational exposure level (OEL) value in force in Germany, based on the previous mentioned
data base. Additionally, the derived MAK/OEL limit value is also protecting against
developmental effects caused by methanol during pregnancies.

In in vitro and in vivo genotoxicity studies methyl formate was neither mutagenic nor genotoxic.
Data on carcinogenicity of methyl formate are not available.

As a starting point for the derivation of an EU-LCI value, the NOAEC of 100 ppm (250 mg/m?)
determined in a volunteer study and supported by workplace studies is regarded as appropriate.

The following standard assessment factors are used:
» Adjustment for continuous exposure: 4.2
» Adjusted study length factor (subchronic exposure): 2

» Intraspecies extrapolation (interindividual variability, general population): 10

In a conservative approach, an extrapolation factor of 2 was applied for study length in order to
consider that a few of the foundry workers have not been exposed chronically. No extrapolation
factor was used for interspecies extrapolation.

Total assessment factor: 84. This leads to a concentration of 250 mg/m?>: 84 = 2976 ug/m?
(1.194 ppm).

An EU-LCI value of (rounded) 3000 pg/m? is proposed for methyl formate.
The proposed EU-LCI value is below the odour threshold ranging from 1500 to 5000 mg/m?>.
Substance profile and EU-LCI value for butyl formate

Butyl formate is a colourless to pale yellow liquid with a fruity, plum-like odour. The substance
is mainly used as a flavouring agent and to a lesser degree as a solvent or fragrance.

Regarding the occurrence of butyl formate in indoor air some data are available. In indoor air
samples from offices, homes, and (pre)schools in Germany, the substance could only be
measured in low concentrations as indicated by a mean of 0.5 pg/m?.

Data on absorption, distribution, excretion, and metabolism of butyl formate is not available.
Systemic effects following inhalation indicate that the substance is taken up via this route of
exposure. Reliable quantitative data are, however, not available. Acute exposure is reported to
be irritating to eyes, mucous membranes, and skin. An inhaled concentration of 10418 ppm
butyl formate caused adverse effects on the respiratory tract and lung in humans. Studies on the
genotoxicity of butyl formate or other toxicity studies are not available.
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Therefore, additional data was obtained by read-across from studies conducted with methyl or
ethyl formate. After a single exposure to 100 ppm (250 mg/m?) methyl formate in volunteers,
subjective tiredness was observed, but neurobehavioural tests were unobtrusive. Workplace
studies in which exposures to median concentrations of 47 or 58 ppm methyl formate
(maximum: up to 150 ppm) occurred showed also no adverse effects of methyl formate.
Furthermore, a subchronic study in rats, which were exposed to concentrations up to 1600 ppm
methyl formate, supported the observations in humans and derived a NOAEC of 400 ppm for
local effects on the respiratory tract in the nose and a NOAEC of 100 ppm for systemic effects.

Similar lesions of the olfactory nasal epithelium of rats have been described in a subchronic
inhalation study conducted with ethyl formate. From the study, NOAEC of 330 ppm (1000
mg/m?) was derived based on observed nasal irritation (olfactory damage, squamous
metaplasia) as well as systemic effects on central nervous system and body weight.

Both read-across substances were not genotoxic in in vitro assays and methyl formate was also
not clastogenic in an in vivo micronucleus test in male mice. For the read-across substances no
data on carcinogenicity studies as well as on fertility /reproduction or developmental toxicity
studies are available. However, studies with their respective metabolites did not give indications
for a concern regarding reproduction or developmental toxicity.

Due to the lack of inhalation toxicity data for butyl formate the inhalation data of the read-across
substance, ethyl formate, is considered as suitable for the derivation of an EU-LCI value for butyl
formate. Within the chemical class of carboxylic acid esters, ethyl formate is the closest homo-
logue for which suitable toxicity data are available for the derivation of an EU-LCI value. The key
assumption underlying the read-across is that both compounds have the same critical endpoint
(nasal irritation (olfactory damage and squamous metaplasia) and systemic effects on the
central nervous system) and this is caused by the common functional group (and not by the
additional CHZ groups).

The subacute inhalation toxicity study with ethyl formate in rats is considered a suitable key
study for the derivation of an EU-LCI value for butyl formate. The NOAEC of 330 ppm observed
for rats in that study is used as POD for the calculation.

The following standard assessment factors are used:

» Adjustment for continuous exposure: 5.6

» Adjusted study length factor (subchronic exposure): 2
» Interspecies extrapolation: 2.5

» Intraspecies extrapolation: 10

Total assessment factor: 280. This leads to a concentration of 1000 mg/m?: 280 = 3571 pg/m?
(1.16 ppm).

[t is proposed to adopt this value for butyl formate on a molar basis 23 °C and 1013 hPa
(102.13 g/mol (butyl formate) : 74.08 g/mol (ethyl formate) = 1.379):

3571 pg/m>x 1.379 = 4924 pg/m>.
An EU-LCI value (rounded value) for butyl formate of 4900 pg/m? is proposed.

For butyl formate, an odour threshold of 0.37 mg/m? is reported in the literature.
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Zusammenfassung

Stoffprofil und EU-LCI-Wert fiir 1,4-Cyclohexandimethanol

1,4-Cyclohexandimethanol (CHDM) ist bei Raumtemperatur ein farbloser, wasserldslicher
Feststoff mit einem schwach kohlenwasserstoffahnlichen Geruch. Natiirliche Vorkommen sind
nicht bekannt. CHDM ist ein grofdtechnisches Produkt, das zur Herstellung von Polyesterharzen
in Beschichtungen, aber auch zur Herstellung kosmetischer Produkte eingesetzt wird. Das
technische Produkt besteht zu etwa 70 % aus trans-CHDM und zu 30 % aus cis-CHDM; alle
vorliegenden toxikologischen Untersuchungen sind mit diesem technischen Gemisch
durchgefiihrt worden.

Zum Vorkommen von CHDM in der Innenraumluft oder anderen Kompartimenten liegen keine
Angaben vor.

Toxikokinetische oder toxikologische Befunde am Menschen liegen nicht vor.

In einer toxikokinetischen Untersuchung mit oraler Verabreichung von 4C-CHDM an Ratten
wurde der Stoff rasch und weitestgehend resorbiert und binnen 48 h grofitenteils (89 - 96 %)
iiber die Nieren in Form von Metaboliten wieder eliminiert. Als Hauptmetabolit wurde Cyclo-
hexandicarbonsdure identifiziert (68 %), daneben 4-Hydroxymethylcyclohexansaure (31 %), in
geringen Anteilen (< 2 %) aufderdem nicht naher identifizierte Metabolite. Maximal 3 % der
verabreichten 14C-Aktivitit wurden mit den Faeces ausgeschieden und nur Spuren in der
Ausatemluft.

Die akute Toxizitat von CHDM ist gering. Bei Ratten wurden wahrend oder nach 6-stiindiger
Inhalation von 1250 mg CHDM/m? keine klinischen Symptome oder systemische Toxizitit
beobachtet. Konzentrierte Losungen von CHDM sind jedoch stark augenreizend.

In einer subchronischen oralen Toxizitatsstudie (in Anlehnung an die OECD-Richtlinie 408)
traten bei Sprague-Dawley-Ratten nach oraler Verabreichung von CHDM im Trinkwasser fiir 90
Tage im Vergleich zur Kontrolle geringeres Korpergewicht, verminderte Gewichtszunahme,
verminderte Futteraufnahme sowie Hamaturie als die wesentlichen systemischen Wirkungen
auf. Die NOAELs der Studie wurden mit 479 mg/(kg KG x d) fir mannliche und 754 mg/(kg KG x
d) fiir weibliche Tiere angesetzt.

CHDM war in vitro in Assays mit Bakterien (Ames-Test) nicht genotoxisch und induzierte keine
Chromosomenaberrationen in Sdugetierzellen. Auch in vivo wurde keine klastogene Aktivitatim
Knochenmark bei Ratten und in einem Mikronukleus-Assay bei Mausen beobachtet.

Karzinogenitiatsstudien mit CHDM sind nicht verfiigbar. Die verfiigbaren Daten zur Gentoxizitat
und aus Studien zur Toxizitdt bei wiederholter Verabreichung geben keinen Anlass zur
Besorgnis hinsichtlich kanzerogener Wirkungen von CHDM.

Eine Studie zur Entwicklungstoxizitat mit Ratten ergab einen NOAEL fiir maternale Toxizitat von
300 mg/(kg KG x d) und einen hoheren NOAEL fiir Entwicklungstoxizitat von 1000 mg/(kg KG x
d). In einer vergleichbaren Studie mit Kaninchen wurde ein NOAEL von 200 mg/(kg KG x d) fir
die maternale Toxizitdt ermittelt. Bei hoheren Konzentrationen traten bei den Muttertieren
schwere lokale Effekte mit Magenerosionen und Ulzerationen auf; bis zur hochsten getesteten
Dosis von 400 mg/ (kg KG x d) wurde jedoch keine Entwicklungstoxizitidt beobachtet.

Der NOAEL von 479 mg/(kg KG x d), der in der subchronischen oralen (Trinkwasser)
Toxizitatsstudie mit CHDM bei Ratten ermittelt wurde, wird als POD fiir die Ableitung eines EU-
LCI-Wertes herangezogen.
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Die Ergebnisse der toxikokinetischen Studie mit CHDM an Ratten deuten darauf hin, dass die
Substanz nach oraler Exposition nahezu vollstindig absorbiert wird. Die Absorption nach
Inhalation wird in Ermangelung von experimentellen Daten standardmaf3ig als vollstandig
angenommen. Daher wird kein Faktor zur Beriicksichtigung von Unterschieden in der
Absorption nach oraler oder inhalativer Exposition beriicksichtigt, und die folgenden
Anpassungsfaktoren werden fiir die Ableitung verwendet:

» Pfad-zu-Pfad-Extrapolation (Ratten): 1,15 m*® (kg KG x d)

» Zeitextrapolation (subchronische Exposition): 2

» Allometrisches Scaling: in der Pfad-zu-Pfad-Ubertragung bereits beriicksichtigt
» Interspeziesextrapolation (verbleibende Unterschiede): 2,5

» Intraspeziesextrapolation: 10

Gesamtfaktor: 50 x 1,15 = 57,5 m® (kg KG x d). Daraus ergibt sich eine Konzentration von 479
mg/(kg KGx d): 57,5 m?® (kg KG x d) = 8330 mg/m?>.

Der vorgeschlagene Wert basiert auf einem NOAEL fiir systemische Effekte, der in einer Studie
mit oraler Exposition von Ratten ermittelt wurde. Die Datenbasis reicht nicht aus, um einen EU-
LCI-Wert fiir CHDM auf der Grundlage von Daten zur Inhalationstoxizitdt abzuleiten. Allerdings
wurden bei Ratten in einer Kurzzeit-Inhalationsstudie (10 Tage) bei 1000 - 3000 mg CHDM/m?,
d.h. bei mehr als 100-fach hoheren Konzentrationen im Vergleich zum vorgeschlagenen EU-L(I,
keine Anzeichen einer Reizung der Atemwege festgestellt, was darauf hinweist, dass eine akute
Reizung der Atemwege bei dem vorgeschlagenen EU-LCI-Wert unwahrscheinlich ist.

Der Vergleich mit den Wirkungen zweier andere Glykole, Ethylenglykol und Propylenglykol,
weist darauf hin, dass mit lokalen Auswirkungen auf die Atemwege bei langfristiger Exposition
nicht zu rechnen sein diirfte, wenn keine kurzfristigen lokalen Auswirkungen bei Inhalation
auftreten. Eine dhnliche Schlussfolgerung kann fiir das Glykol CHDM gezogen werden.

Fiir 1,4-Cyclohexandimethanol (CHDM) wird ein EU-LCI-Wert von (gerundet) 8300 pg/m?>
vorgeschlagen.

Zur Geruchsschwelle von CHDM liegen keine Angaben vor.

Stoffprofil und EU-LCI-Wert fiir 3-Methoxybutan-1-ol

3-Methoxybutan-1-ol (3MB) ist eine bei Raumtemperatur farblose, wasserldsliche Fliissigkeit
mit schwachem Geruch. Natlirlichen Quellen fiir 3MB sind nicht bekannt. Technisches 3MB ist
das Racemat der beiden Enantiomere; fiir die einzelnen Isomere sind keine Toxizitatsdaten
verfiigbar. 3MB kann in Kleb- und Dichtstoffen, Beschichtungsprodukten und Farbentfernern
verwendet werden. Fiir die Innenraumluft liegen nur sehr wenige Messungen zum Vorkommen
von 3MB vor. Nach diesen Daten konnten Konzentrationen um 2 - 4 ug/m* (Medianwerte) und
bis zu etwa 70 pg/m?> (95. Perzentil) nachgewiesen werden.

Toxikokinetische Daten fiir 3MB sind nicht verfiigbar. Glykolether wie 3MB werden oral, nach
Inhalation und iiber die Haut gut resorbiert. Der Metabolismus von Glykolethern folgt im
Wesentlichen zwei oxidativen Pfaden. Ein Weg beinhaltet die Oxidation durch mikrosomale
Cytochrom P450-Monooxygenasen an der Etherbindung mit O-Dealkylierung. Im Falle von 3MB
fiihrt dies zur Bildung des entsprechenden Glykols 1,3-Butandiol, dass im Kérper unter Bildung
von 3-Hydroxybutansidure und Acetessigsdaure weiter oxidiert wird. Beide sind als
"Ketonkorper” bekannt und stellen normale Produkte im Intermediérstoffwechsel des
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Menschen dar. Der andere Weg des Glykolether-Stoffwechsels beinhaltet die Oxidation der
unverdnderten Verbindung durch Alkohol-Dehydrogenase und die weitere Oxidation durch
Aldehyd-Dehydrogenase mit der Bildung von Alkoxyalkansauren, im Falle von 3MB also
3-Methoxybutansaure.

Die akute Toxizitdt von 3MB ist gering. In dlteren Studien fiihrte die inhalative Exposition von
Katzen, Kaninchen und Meerschweinchen gegeniiber 3MB-gesittigter Luft (ca. 6200 mg/m?) fiir
bis zu 6 h zu einer leichten Reizung der Schleimhaute und zu Schlafrigkeit bei einer Katze nach 6
h. 3MB war in einer Priifung an Kaninchen nicht hautreizend und leicht augenreizend.

In einer kombinierten Studie zur oralen Toxizitdt und Reproduktions-/Entwicklungstoxizitat
(OECD-Richtlinie 422) mit Exposition von Sprague-Dawley-Ratten durch Schlundsonde zeigten
sich bei 1000 mg/(kg KG x d) einige leichte Veranderungen mehrerer hidmatologischer und
blutchemischer Parameter. Aus dieser Studie lasst sich ein NOAEL von 300 mg/ (kg KG x d)
ableiten.

Es liegen Read-Across-Daten aus Studien mit wiederholter Exposition von Ratten gegeniiber
3-Methoxy-3 methylbutan-1-ol (3MMB) vor. Diese Substanz unterscheidet sich von 3MB durch
das Vorhandensein einer zusatzlichen 3-Methylgruppe. In einer subakuten Inhalationsstudie mit
3MMB wurden bei Sprague-Dawley-Ratten nach Ganzkorperexposition mit bis zu 500 ppm
3MMB 4h/Tag, 5d/Woche fiir insgesamt 20 Expositionen keine lokalen oder toxikologisch
relevanten systemischen Veranderungen beobachtet. Eine subchronische orale Toxizitdtsstudie
an Ratten mit 3MMB ergab einen NOAEL von 250 mg/(kg KG x d) und einen LOAEL fiir
systemische Toxizitdt von 1000 mg/(kg KG x d), basierend auf leichten Veranderungen
hdmatologischer und klinisch-chemischer Parameter.

3MB und sein Acetatester waren in vitro Bakterien und Sdugetierzellen nicht genotoxisch.
Karzinogenitatsstudien mit 3MB sind nicht verfiigbar, aber das Fehlen von entsprechenden
reaktiven Strukturen und die negativen Gentoxizitatsergebnisse liefern keine Hinweise darauf,
dass der Stoff karzinogen oder mutagen ist.

In der oben erwdhnten kombinierten Studie zur oralen Toxizitdt und Reproduktions-/Entwick-
lungstoxizitdt wurde bei Ratten keine Reproduktionstoxizitdt von 3MB bei bis zu 1000 mg/(kg
KG x d), der héchsten getesteten Konzentration, beobachtet. Auch wurde in einer Studie an
Ratten nach oraler Exposition mit 1000 mg 3-Methoxybutylacetat/(kg KG x d) keine
Entwicklungstoxizitat beobachtet. Studien mit 3MMB zeigten leichte Skelettveranderungen bei
einer maternal toxischen Dosis von 2000 mg/(kg KG x d), jedoch nicht bei 1000 mg/ (kg KG x d).

Der NOAEL von 300 mg/(kg KG x d), der in der kombinierten Studie zur oralen Toxizitdt und zur
Reproduktionsentwicklungstoxizitit ermittelt wurde, wird als geeignete Schliisselstudie fiir die
Ableitung eines EU-LCI-Wertes flir 3MB angesehen. Die folgenden Anpassungsfaktoren werden
fiir die Ableitung verwendet:

» Pfad-zu-Pfad-Extrapolation (Ratten): 1,15 m® (kg KG x d)

» Zeitextrapolation (subchronische Exposition): 2

» Allometrisches Scaling: in der Pfad-zu-Pfad-Ubertragung bereits beriicksichtigt
» Interspeziesextrapolation (verbleibende Unterschiede): 2,5

» Intraspeziesextrapolation: 10

» Qualitit der Datenbasis (Datenlage begrenzt, begrenzte Read-Across-Daten): 3
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Gesamtfaktor: 172,5 m*® (kg KG x d). Daraus ergibt sich eine Konzentration von 300 mg/ (kg KG x
d):172,5m3 (kg KG x d) = 1,739 mg/m?>.

Ein Read-Across mit Daten aus der oralen subchronischen Toxizitatsstudie mit 3MMB
unterstiitzt die Schlussfolgerung, dass der vorgeschlagene EU-LCI die systemische Toxizitat von
3MB nicht unterschatzt. Dariiber hinaus wurde keine oder hochstens eine leichte Reizung der
Atemwege durch 3MB wahrend oder nach akuter inhalativer Exposition verschiedener Spezies
gegeniiber mit 3MB-Dampf gesittigter Luft (ca. 6200 mg/m?) fiir 6 h berichtet. Der
vorgeschlagene EU-LCI ist etwa 3600-fach niedriger als diese Konzentration. Weiterhin wurden
in einer subakuten Inhalationsstudie mit Ratten, die gegeniiber 3MMB-Dampfen exponiert
wurden, keine Auswirkungen auf die Atemwege oder Anzeichen einer Reizung festgestellt.
Betrachtet man 500 ppm, die hochste in dieser Studie verwendete Konzentration, als NOAEC fiir
lokale Effekte und berticksichtigt die iiblichen Standardfaktoren, so ergibt sich ein Wert von
1,703 mg/m?3, der dem vorgeschlagenen EU-LCI-Wert fiir 3MB ahnlich ist. Die beschriebenen
Vergleiche stiitzen den abgeleiteten vorgeschlagenen EU-LCI-Wert fiir 3MB.

Fiir 3-Methoxybutan-1-ol (3MB) wird ein EU-LCI-Wert von (gerundet) 1700 pg/m3
vorgeschlagen.

Da fiir 3MB keine Geruchsschwellenwerte vorliegen, konnen hinsichtlich der
Geruchswahrnehmung des Stoffes bei dem vorgeschlagenen EU-LCI keine Aussagen getroffen
werden.

Stoffprofil und EU-LCI-Wert fiir 1-Propoxypropan-2-ol

1-Propxypropan-2-ol (Propylenglykol-n-propylether, PGnPE) ist eine mit Wasser mischbare
Fliissigkeit mit schwachem etherdhnlichen Geruch. Natiirlichen Quellen vom PGnPE sind nicht
bekannt. PGnPE ist ein grofdtechnisches Produkt, das hauptséchlich aus 1-Propoxypropan-2-ol
(a-Isomer, > 95 %, meist > 99 %) mit 2-Propoxypropan-1-ol (-Isomer) als Nebenkomponente
besteht. Alle verfiigbaren Daten beziehen sich auf das technische Gemisch.

PGnPE wird in Beschichtungen und Druckfarben sowie als Bestandteil von Reinigungsprodukten
fiir den Auto-, Gewerbe-, Industrie- und Haushaltsgebrauch verwendet. Uber das Vorkommen
von PGnPE in der Innenraumluft liegen nur sehr wenige Daten vor. In einer Studie in Deutsch-
land konnte PGnPE nur in 0,3 % von 1897 Messungen nachgewiesen werden (Median: 6 pg/m?,
Maximum 23 pg/m?).

Substanzspezifische toxikokinetische Studien mit PGnPE sind nicht verfiigbar.
Propylenglykolether als Stoffgruppe sind dafiir bekannt, dass sie bei oraler oder inhalativer
Exposition schnell absorbiert und im Kérper verteilt werden. Propylenglykolether konnen auch
iiber die Haut gut resorbiert werden, selbst im dampfférmigen Zustand. Propylenglykolether
koénnen an der OH-Gruppe mit Glucuronid oder Sulfat konjugiert werden und als Konjugate iiber
die Nieren mit dem Urin ausgeschieden werden. Der Hauptweg im Metabolismus von
Propylenglykolethern ist jedoch die Oxidation. An der primaren Hydroxygruppe veresterte
Propylenglykolether wie PGnPE werden durch mikrosomale Cytochrom P450-Monooxygenasen
an der Etherbindung mit anschlief3ender O-Dealkylierung oxidiert. Im Falle von 1-Propoxy-
propan-2-ol fiihrt dies zu Oxidationsprodukten des entsprechenden Glykols, d.h. Propan-1,2-diol
(1,2-Propylenglykol) und Propan-1-ol. Diese beiden Produkte kdnnen schliefilich tiber den
Zitronensaurezyklus im Intermediarstoffwechsel verwertet und vollstdndig zu CO; und Wasser
metabolisiert werden.

Es liegen keine Daten zur Toxizitdt von PGnPE beim Menschen vor. Im Tierversuch wurden als
akute Symptome depressive Wirkungen auf das ZNS bei hohen inhalativen Konzentrationen
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oder dermalen oder oralen Dosen sowie lokale Reizungen der Haut und insbesondere der Augen
nach Kontakt mit fliissigem PGnPE festgestellt.

Subakute Inhalationstoxizitiatsstudien mit Ratten, Meerschweinchen und Kaninchen zeigten
ZNS-Depression mit Narkose (gefolgt vom Tod bei einigen der Kaninchen) wahrend oder kurz
nach der Exposition mit 2000 ppm (9740 mg/m?). Die Exposition gegeniiber PGnPE fiihrte
aufierdem zu erhdhten Leber- und Nierengewichten, wahrscheinlich als adaptive Reaktion,
jedoch ohne histopathologische Lasionen in diesen oder anderen Organen. Insbesondere bei
F344-Ratten wurden nach Exposition mit PGnPE-Dampf Hornhautschdden im Auge beobachtet.
Mechanistische Untersuchungen sprechen dafiir, dass die beobachteten Veranderungen am
Auge mit einer hohen Spontaninzidenz von Hornhautdystrophie bei den Ratten zusammen-
hingen, die in den oben genannten Studien eingesetzt worden waren. Der Ausschluss von Tieren
mit dieser spontanen Lasion vor der ersten Exposition fiihrte zu einer NOAEC von = 600 ppm
(der hochsten getesteten Konzentration) in subakuten Inhalationsstudien mit F344- und
Sprague-Dawley-Ratten.

In einer subchronischen Toxizitatsstudie (in Anlehnung an OECD-Richtlinie 413) mit
"GanzkoOrperexposition” von Sprague-Dawley- und F344-Ratten zeigten die Augen der Tiere
keine expositionsbedingten Veranderungen. Nur bei weiblichen, aber nicht bei madnnlichen
F344- oder bei weiblichen und madnnlichen Sprague-Dawley-Ratten war die Kérpergewichts-
zunahme bei 300 ppm wahrend der Exposition, aber nicht wahrend der 4-wdchigen Erholungs-
phase niedriger. Da die verringerte Kérpergewichtszunahme nur bei einem Geschlecht eines
Stamms beobachtet wurde und wahrend der Erholungsphase reversibel war, wurde sie als nicht
advers betrachtet und eine NOAEC von 300 ppm (1461 mg/m?) abgeleitet.

In-vitro-Studien ergaben keine Hinweise auf gentoxische Wirkungen von PGnPE in Bakterien
und Saugetierzellen. In-vivo-Studien mit PGnPE liegen nicht vor, aber in Studien mit den beiden
strukturell verwandten Propylenglykolethern Dipropylenglykol-n-butylether (DPGnBE) und
Propylenglykolmethylether (PGME) wurde keine Gentoxizitdt beobachtet.

Karzinogenitiatsstudien mit PGnPE sind nicht verfiigbar. Die verfiigbaren Daten aus Gentoxizi-
tatsstudien in vitro und aus Toxizitdtsstudien mit PGnPE bei wiederholter Verabreichung liefern
keine Hinweise hinsichtlich krebserregender Wirkungen des Stoffes. Auch wird bei Glykol-n-
alkylethern im Allgemeinen nicht davon ausgegangen, dass sie ein karzinogenes Potenzial fiir
den Menschen aufweisen.

PGnPE hatte in der oben erwahnten subchronischen Inhalationsstudie mit Ratten keine
Auswirkungen auf die Fortpflanzungsorgane bei mannlichen und weiblichen Ratten. Read-
across unter Verwendung von Daten aus Rattenstudien mit PGME oder
Dipropylenglykolmonopropylether (DPGnPE) liefert keine Hinweise auf Auswirkungen auf die
Fruchtbarkeit bei Konzentrationen oder Dosen, die nicht zugleich systemisch-toxische
Wirkungen hervorrufen. In einer Entwicklungstoxizitdtsstudie mit Ratten wurde bei 1500 ppm
PGnPE (7305 mg/m?) eine leichte maternale Toxizitit und eine leicht verzogerte Verkndcherung
bei Foten, aber keine Embryotoxizitat oder Teratogenitat festgestellt. Die maternale Toxizitat
war in einer dhnlichen Studie zur Entwicklungstoxizitat bei Kaninchen ausgepragter,
einschliefdlich der Sterblichkeit der Muttertiere bei 1500 ppm; jedoch wurde bis zu 1500 ppm,
der hochsten getesteten Konzentration, keine Entwicklungstoxizitdt beobachtet. Die verfiigbaren
Daten liefern somit keine Hinweise auf eine Entwicklungstoxizitat von PGnPE.

Die oben zusammengefasste subchronische Inhalationstoxizitdtsstudie mit Ratten wird als
geeignete Schliisselstudie fiir die Ableitung eines EU-LCI-Wertes fiir PGnPE angesehen. Es
werden die folgenden Standardextrapolationsfaktoren verwendet:
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» Adjustierung auf kontinuierliche Exposition: 5,6
» Zeitextrapolation (subchronische Exposition): 2
» Interspeziesextrapolation: 2,5

» Intraspeziesextrapolation: 10

Gesamtextrapolationsfaktor: 280.

Als EU-LCI-Wert (gerundet) fiir 1-Propoxypropan-2-ol (Propylenglykol-n-propylether, PGnPE)
wird somit eine Konzentration von 5200 pg/m? vorgeschlagen.

Zur Geruchsschwelle von PGnPE liegen keine Angaben vor.
Stoffprofil und EU-LCI-Wert fiir Methylformiat

Methylformiat ist eine farblose Fliissigkeit mit einem angenehmen, charakteristischen Geruch.
Die Substanz ist ein grofdtechnisches Produkt, das als Zwischenprodukt bei der Herstellung von
Ameisensaure und Methanol, bei organischen Synthesen, als Losungsmittel oder als
Begasungsmittel und Larvizid fiir Lebensmittel und Tabakernten eingesetzt wird.

Uber das Vorkommen von Methylformiat in der Innenraumluft liegen nur wenige Daten vor.
Gemaf einer Studie, in der 58 Baumaterialien analysiert wurden, wurde Methylformiat aus 3
Baumaterialien mit ermittelten Spitzenkonzentrationen im Bereich von 0,09 bis 0,13 pg/m?
emittiert.

Nach Aufnahme durch Inhalation, den dermalen oder oralen Pfad wird Methylformiat schnell
und fast vollstandig (97 %) von Esterasen {liber eine enzymatische hydrolytische Reaktion zu
Methanol und Formiat gespalten. Daten aus Inhalationsstudien an Mensch und Tier zeigten, dass
die kritischsten Wirkungen von Methylformiat die systemische Wirkung auf das zentrale
Nervensystem sowie Beeintrachtigungen des Riech- und Atmungsepithels bei Ratten sind. Bei
Probanden fiihrte eine einmalige Exposition mit 100 ppm (250 mg/m?) Methylformiat zu
subjektiver Miidigkeit, ohne signifikante Effekte in neurologischen Verhaltenstests zu
verursachen. Arbeitsplatzstudien mit Giefsereiarbeitern, bei denen Expositionen mit mittleren
Konzentrationen von 47 oder 58 ppm Methylformiat (Maximum: bis zu 150 ppm) auftraten,
zeigten ebenfalls keine ausgepragten Effekte infolge der Methylformiat-Exposition. Diese
Ergebnisse wurden durch eine subchronische Inhalationsstudie an Ratten gestiitzt, die
Konzentrationen von bis zu 1600 ppm Methylformiat ausgesetzt waren. Es wurde ein NOAEC
von 400 ppm fiir lokale Effekte auf die Atemwege in der Nase und ein NOAEC von 100 ppm fir
systemische Effekte auf die Kérpergewichtsentwicklung und Organgewichte abgeleitet.

Im Jahr 2019 hat die MAK-Kommission auf Basis der oben genannten Datenlage einen
Grenzwert von 50 ppm (120 mg/m?) abgeleitet, der auch der in Deutschland geltende
Arbeitsplatzgrenzwert (AGW) ist. Zusatzlich schiitzt der abgeleitete MAK/OEL-Grenzwert auch
vor entwicklungsbedingten Wirkungen von Methanol wahrend der Schwangerschaft.

In In-vitro- und In-vivo-Gentoxizitatsstudien wirkte Methylformiat weder mutagen noch
genotoxisch. Daten zur Karzinogenitdt von Methylformiat liegen nicht vor.

Als Ausgangspunkt fiir die Ableitung eines EU-LCI-Wertes wird die in einer Probandenstudie
ermittelte und durch Arbeitsplatzstudien gestiitzte NOAEC von 100 ppm (250 mg/m?) als
angemessen angesehen.
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Die folgenden Standardextrapolationsfaktoren werden herangezogen:

» Adjustierung auf kontinuierliche Exposition: 4,2
» Zeitextrapolation (subchronische Exposition): 2

» Intraspeziesextrapolation (interindividuelle Variabilitat, allgemeine Bevolkerung): 10

In einem konservativen Vorgehen wurde fiir die Studiendauer ein Extrapolationsfaktor von 2
angewandt, um zu berticksichtigen, dass ein Teil der Gieflereiarbeiter nicht chronisch exponiert
war. Fiir die Interspeziesextrapolation wurde kein Extrapolationsfaktor verwendet.

Gesamtbewertungsfaktor: 84. Daraus ergibt sich eine Konzentration von 250 mg/m?3: 84 =
2976 ug/m3 (1,194 ppm).

Fiir Methylformiat wird ein EU-LCI-Wert von (gerundet) 3000 pg/m? vorgeschlagen.

Der vorgeschlagene EU-LCI-Wert liegt unterhalb der Geruchsschwelle im Bereich von 1500 bis
5000 mg/m?> (600 bis 2000 ppm).

Stoffprofil und EU-LCI-Wert fiir Butylformiat

Butylformiat ist eine farblose bis blassgelbe Fliissigkeit mit einem fruchtigen, pflaumenartigen
Geruch. Die Substanz wird hauptsachlich als Aromastoff und in geringerem Maf3e als
Losungsmittel oder Duftstoff verwendet.

Uber das Vorkommen von Butylformiat in der Innenraumluft liegen einige Daten vor. In
Innenraumluftproben aus Biiros, Wohnungen und (Vor-)Schulen in Deutschland konnte die
Substanz nur in geringen Konzentrationen gemessen werden, was durch einen Mittelwert von
0,5 ug/m? belegt wird.

Daten zur Absorption, Verteilung, Ausscheidung und zum Metabolismus von Butylformiat sind
nicht verfiigbar. Systemische Effekte nach Inhalation weisen darauf hin, dass der Stoff tiber
diesen Expositionsweg aufgenommen wird. Verlassliche quantitative Daten sind jedoch nicht
vorhanden. Es wird berichtet, dass eine akute Exposition reizend fiir Augen, Schleimhaute und
Haut ist. Eine eingeatmete Konzentration von 10418 ppm Butylformiat verursachte beim
Menschen schadliche Wirkungen auf die Atemwege und die Lunge. Aufgrund einer begrenzten
Datenlage sind Studien zur Gentoxizitidt von Butylformiat oder andere Toxizitdtsstudien nicht
vorhanden.

Daher wurden zusatzliche Daten durch Read-Across aus Studien gewonnen, die mit Methyl- oder
Ethylformiat durchgefiihrt wurden. Nach einer einmaligen Exposition mit 100 ppm (250
mg/m?) Methylformiat wurde bei Probanden subjektive Miidigkeit beobachtet, die Tests zum
Neuroverhalten waren jedoch unauffillig. Studien am Arbeitsplatz, in denen Expositionen mit
mittleren Konzentrationen von 47 oder 58 ppm Methylformiat (Maximum: bis zu 150 ppm)
auftraten, zeigten ebenfalls keine schadigenden Wirkungen von Methylformiat. Dartiiber hinaus
unterstiitzte eine subchronische Studie an Ratten, die gegeniiber Konzentrationen von bis zu
1600 ppm Methylformiat exponiert waren, die Beobachtungen am Menschen und leitete eine
NOAEC von 400 ppm fiir lokale Effekte an den Atemwegen in der Nase und eine NOAEC von 100
ppm fiir systemische Effekte ab.

Analoge Lasionen des olfaktorischen Nasenepithels von Ratten wurden in einer subchronischen
Inhalationsstudie beschrieben, die mit Ethylformiat durchgefiihrt wurde. Aus der Studie wurde
eine NOAEC von 330 ppm (1000 mg/m?®) abgeleitet, basierend auf der beobachteten nasalen

26



TEXTE Toxicological basic data for the derivation of EU-LCI values for 1,4-cyclohexane dimethanol, 3-methoxybutanol, 1,2-
propylene glycol n-propyl ether, methyl formate and butyl formate. Final report

Reizung (olfaktorische Schadigung, Plattenepithelmetaplasie) sowie systemischen Effekten auf
das zentrale Nervensystem und das Kérpergewicht.

Beide Read-Across-Substanzen wirkten in In-vitro-Tests nicht gentoxisch und Methylformiat
war auch in einem In-vivo-Mikronukleustest bei minnlichen Mausen nicht klastogen. Fiir die
Read-Across-Substanzen liegen keine Daten zu Kanzerogenitatsstudien sowie zu Fertilitats-
/Reproduktions- oder Entwicklungstoxizitatsstudien vor. Studien mit den jeweiligen
Metaboliten ergaben jedoch keine Hinweise auf eine Besorgnis hinsichtlich Reproduktions- oder
Entwicklungstoxizitat.

Wegen fehlender Inhalationsstudien mit Butylformiat werden Befunde zur Read-Across-
Substanz Ethylformiat als geeignete Basis zur Ableitung eines EU-LCI-Werts fiir Butylformiat
herangezogen. Innerhalb der Stoffklasse der Carbonsaureester ist Ethylformiat das
nichstgelegene Homolog, fiir das geeignete Toxizitdtsdaten fiir die Ableitung eines EU-LCI-
Wertes verfiigbar sind. Die Hauptannahme, die dem Read-Across zugrunde liegt, ist, dass beide
Verbindungen denselben kritischen Endpunkt haben (nasale Reizung (olfaktorische Schadigung
und Plattenepithelmetaplasie) und systemische Wirkungen auf das zentrale Nervensystem) und
dies durch die gemeinsame funktionelle Gruppe (und nicht durch die zusatzlichen CH2-
Gruppen) verursacht wird.

Die subakute inhalative Toxizitdtsstudie mit Ethylformiat an Ratten wird als geeignete
Schliisselstudie fiir die Ableitung eines EU-LCI-Wertes fiir Butylformiat angesehen. Die in dieser
Studie fiir Ratten beobachtete NOAEC von 330 ppm wird als POD fiir die Berechnung verwendet.

Die folgenden Standardextrapolationsfaktoren werden herangezogen:

» Adjustierung auf kontinuierliche Exposition: 5,6
» Zeitextrapolation (subchronische Exposition): 2
» Interspeziesextrapolation: 2,5

» Intraspeziesextrapolation: 10

Gesamtextrapolationsfaktor: 280. Daraus ergibt sich eine Konzentration von 1000 mg/m?: 280 =
3571 pg/m? (1,16 ppm).

Es wird vorgeschlagen, diesen Wert auf molarer Basis flir Butylformiat zu tibernehmen 23 °C
und 1013 hPa (102,13 g/mol (Butylformiat) : 74,08 g/mol (Ethylformiat) = 1,379): 3571 ug/m?
x 1,379 = 4924 pg/m>.

Als EU-LCI-Wert (gerundet) fiir Butylformiat wird somit eine Konzentration von 4900 ug/m3
vorgeschlagen.

Fiir Butylformiat wird in der Literatur eine Geruchsschwelle von 0,37 mg/m? angegeben.
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1 Toxicological evaluation of 1,4-cyclohexanedimethanol
as basis for the derivation of an EU-LCI value

1.1 Substance identification

Substance identification data and physicochemical properties of 1,4-cyclohexanedimethanol
(CHDM) are shown in Table 1 and Table 2.

No natural sources of CHDM are known. CHDM is registered according to REACH in a total
tonnage band 1000 - 10000 tonnes/a. Technical CHDM is a mixture of about 70 % trans-CHDM
and 30 % cis-CHDM; the ratio can be varied by the production method. No toxicity data are
available for the individual isomers (ECHA Dissemination, 2021).

Table 1: Substance identification of 1,4-cyclohexanedimethanol (CHDM, cyclohex-1,4-ylene
dimethanol) (OECD SIDS, 2008)

CAS-No. Systematic name, common Sum formula Structural formula
EU-No. name
CLP-Index-
No.
105-08-8 1,4-cyclohexanedimethanol CsH1602
203-268-9 (CHDM, cyclohex-1,4-ylene e T
- dimethanol) [ .
T AN \..‘
OH

1.2 Substance properties and uses

Table 2: Substance identification of 1,4-cyclohexanedimethanol (CHDM, cyclohex-1,4-ylene
dimethanol) (OECD SIDS, 2008)

Molar mass Mp. (°C) | Boiling point Vapour Conversion1 | log pow | Solubility in
(g/mol) (° Q) pressure (Pa) ppm =X water (g/L)
(at 25 °C) mg/m3 (23 °C)
144.21 34.6 285.5 0.041 5.93 1.49 920
43 (cis) 286 (cis)
67 (trans) | 283 (trans)

Cyclohexanedimethanol (CHDM) is a colourless low-melting solid with a mild “hydrocarbon-
like” odour. The substance is used in the production of polyester resins (HSDB, 2014).

According to the Substance Infocard provided on the corresponding ECHA website, CHDM may
be used in the following products: coating products and cosmetics and personal care products
(ECHA, 2021).

1.3 Exposure

1.3.1 Indoor air

There are no quantitative data available.
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1.3.2 Other sources

There are no data available.

1.4 Toxicokinetics

Toxicokinetic data for CHDM were obtained in a non-guideline study conducted with CD-COBS
rats (4 M + 4 F/group) which received a single oral gavage dose of 40 (males only) or 400 (both
sexes) mg/(kg bw x d) of [14C]-labelled CHDM. The substance was rapidly absorbed, metabolised
and eliminated with most of the radioactivity recovered in urine (89-96%) and only small
amounts in faeces (1.2-3.0%). Only traces were found as 14CO2 in exhaled breath. Very little
radioactivity (< 0.5 %) was retained in the body. Additional studies revealed a very short half-
life of about 13 min for CHDM in the blood of rats. In addition to the parent compound (cis- and
trans-CHDM), cis- and trans-isomers of 4-hydroxymethylcyclohexanecarboxylic acid were
detected in the blood. No CHDM could be detected in the urine. Excretion with urine occurred
within 48 h of dosing, the major metabolites identified in urine were cyclohexanedicarboxylic
acid (68 %) and 4-hydroxymethylcyclohexane carboxylic acid (31 %). The cis-trans ratio of the
metabolites excreted in the urine was the same as in the original dose. Less than 2 % of the 14C-
activity in urine was not fully characterised; at least some of this may be attributed to a glycine
conjugate of one or more of the oxidation products of CHDM (ECHA Dissemination, 2021).

1.5 Health effects

1.5.1 Acute toxicity, sensory irritation and local effects

The acute oral toxicity of CHDM is low (LD50 > 2000 mg/kg bw). Dermal exposure with up to 20
g/kg bw caused local irritation (oedema and erythema) but no mortality. In an acute inhalation
study with rats exposed against 1.25 CHDM mg/L of air for 6 h, no deaths occurred and no
abnormal clinical signs or signs of systemic toxicity were evident during the 14-day observation
period (ECHA Dissemination, 2021).

CHDM is not irritating to the skin, but is a severe irritant with corrosive effects on the eyes. The
available data do not indicate that CHDM is a skin sensitiser (ECHA Dissemination, 2021).

1.5.2 Repeated dose toxicity

In an inhalation study with short-term repeated exposure, rats (n=3) were exposed against
CHDM at a concentration of 1-3 mg/1, 6 h/d, for 10 days. No deaths occurred; abnormal clinical
signs or signs of systemic toxicity were limited to minor reversible central nervous system
effects during the exposures. All clinical signs were reversible before the start of the next
exposure (ECHA Dissemination, 2021).

In a subchronic oral toxicity study following OECD guideline 408, Sprague-Dawley rats (12 M +
10 F/group) were exposed to CHDM in drinking water at concentrations of 0, 0.4, 0.8 and 1.25 %
for a total of 13 weeks. The concentrations corresponded to delivered body doses of 0, 256, 479,
861 mg/(kg bw x d) (males) and 0, 440, 754, 1754 mg/(kg bw x d) (females). Reductions in
mean body weights, body weight gains, and/or feed consumption values were seen in high-dose
animals; there were no treatment-related effects on water consumption in any group. Softened
or reduced faeces occurred in animals in all groups but severity and incidence were slightly
greater among treated groups. Urine analysis revealed traces of blood in urine from 2-3 male
rats per group (reported to be common for male rats of this strain and age), while moderate to
large amounts of blood were detected in 3 male rats from the high-dose group and one male in
the low-dose group. Large amounts of blood were also detected in the urine from 3 females from
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the high-dose group. A slight dose-dependent increase in urinary protein concentration was
observed with control and low-dose values ranging from a trace to 30 mg/dl, mid-dose group
values generally between 30-100 mg/dl, and 62 % of the high-dose animals with values between
100 mg/dl and 300 mg/dl (10 rats) or > 2000 mg/dl (3 rats). The slight changes at the mid-dose
were considered as not related to treatment or adverse. A dose-dependent decrease in urinary
pH was also observed with values between 7.0-8.0 for control, 6.0-7.0 for low-dose animals, 6.0-
6.5 for mid-dose animals, and 6.0 for high-dose animals. There were no adverse effects on
glucose or specific gravity values, volume or clarity. No treatment-related changes in clinical
chemistry, haematology, or cell morphology were observed. No toxicologically significant gross
or microscopic lesions were observed at necropsy for any of the treated groups. Based on
reduced weight gain and terminal weight and on clinical effects at the highest dose, the NOAELs
of the study were considered to be 479 mg/(kg bw x d) for males and 754 mg/(kg bw x d) for
females (Eastman Kodak, 2000).

In another subchronic toxicity study (conducted before the availability of standard guidelines),
albino rats were fed CHDM at target concentrations of 0, 0.1 %, and 1 % for 36 days. The dose
levels achieved were not reported. There were no significant treatment related effects on
mortality, body weight, food consumption, or any of the other parameters in either sex of rats up
to highest dose level (ECHA Dissemination, 2021).

1.5.3 Genotoxicity and carcinogenicity

Genotoxicity

No mutagenicity of CHDM was observed in vitro in the absence or presence of exogenous
metabolic activation system in assays with bacteria (Ames test) and no chromosomal
aberrations were induced in mammalian cells (human lymphocytes, Chinese Hamster lung cells).
No clastogenic activity in bone marrow was observed in vivo in rats and in a micronucleus assay
with mice. Furthermore, 1,4-cyclohexanedicarboxylic acid, the terminal oxidation product of
CHDM in mammals, was not mutagenic in vitro in a mouse L5178Y lymphoma cell assay in the
absence or presence of exogenous metabolic activation system (ECHA Dissemination, 2021;
OECD SIDS, 2008).

Carcinogenicity

Carcinogenicity studies with CHDM are not available.

1.5.4 Toxicity to reproduction

The subchronic toxicity study described above was combined with a reproductive /develop-
mental toxicity study according to OECD TG 421 and included a satellite group of 12 F/dose for
assessing reproductive effects. Sprague-Dawley rats received CHDM in drinking water at doses
of 0, 4.0, 8.0 and 12.5 mg/L during pre-mating (56 days), mating (up to 14 days), gestation (21-
22 days), and early lactation (four days). The approximate dose levels achieved were 0,
256/385,479/854 and 861/1360 mg/ (kg bw x d) in males/females, respectively. Clinical
abnormalities were observed mainly in the high dose groups and included mortality, bloody or
brown/red discoloured urine, softened and/or reduced faeces, dehydration, reductions in body
weight and body weight gains, and decreased feed consumption (similar to the effects described
above in the parallel conducted repeated dose toxicity part of the study). High-dose males had
decreased sperm motility, but reproductive performance was not affected. Several high-dose
dams had litters with decreased postnatal pup survival and clinical abnormalities (decreased
pup body weights and weight gains). The NOAEL for systemic and also for reproductive/
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developmental effects in this study was considered to be 479 mg/(kg bw x d) (ECHA
Dissemination, 2021).

In a developmental toxicity study (following OECD Guideline 414), pregnant Sprague-Dawley
rats were gavaged with CHDM at doses of 0, 100, 300, and 1000 mg/(kg bw x d) GD3-19. The
relative adrenal weight of pregnant females was significantly increased at the highest dose, but
no clinical signs, no change in absolute adrenal weight, and no morphologic changes to the
adrenals were observed. There was no evidence of foetotoxicity. The NOAEL for maternal
toxicity, based on the increased relative adrenal weight, was 300 mg/(kg bw x d), the NOAEL for
developmental toxicity was 1000 mg/(kg bw x d) (ECHA Dissemination, 2021).

In a similar (OECD Guideline 414) study with New Zealand White rabbits, pregnant females
received 0, 100, 200, 300, and 400 mg/(kg bw x d) CHDM by gavage (dose volume 5 ml/kg) on
GD7-28. Increased mortality of dams occurred at 300 and 400 mg/(kg bw x d). Most of these
animals showed substantial body weight losses and reduced food consumption prior to death,
and adverse clinical observations. Closer inspection revealed gastric erosions and/or ulceration,
renal tubular degeneration, and adrenal cortical vacuolation. Test substance-related lower mean
body weight gains were also noted for the surviving females in the 300 and 400 mg/(kg bw x d)
groups. Mean body weights, weight gains, and gravid uterine weights were unaffected at 100
and 200 mg/(kg bw x d). Haematology and serum chemistry values were unaffected by test
substance administration. There were no test substance-related effects on foetal morphology at
any dosage level. A dose of 200 mg/(kg bw x d) was considered to be the NOAEL for maternal
toxicity. Based on the absence of test substance-related effects on intrauterine growth and
survival and foetal morphology at any dosage level, the highest dose of 400 mg/(kg bw x d)
represented the NOAEL for developmental toxicity in this study (ECHA Dissemination, 2021).

CHDM did not reveal endocrine disrupting activity in a uterotrophic assay with ovariectomized
female Sprague-Dawley rats after oral administration of a mixture of CHDM with 2,2,4,4-
tetramethyl-1,3-cyclobutanediol (TMCD) and dimethyl terephthalate (DMT) once daily at dose
levels of 0, 0.001, 0.01, 0.1, 1, or 10 mg/(kg bw x d) for three consecutive days. This mixture also
displayed no androgenic or anti-androgenic activity in a Hershberger assay in orchid-
epididymectomised male Sprague-Dawley rats after oral gavage of 0, 0.001, 0.01, 0.1, 1, or 10
mg/ (kg bw x d) for 10 consecutive days (ECHA Dissemination, 2021).

1.5.5 Odour perception

There are no data available.
1.6 Evaluation

1.6.1 Existing regulations and classifications
There is no harmonised classification for CHDM (ECHA C&L Inventory, 2021).

Existing guide values for PGnPE in air are summarised in Table 3.
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Table 3: Guide values for CHDM (for explanation, see text)

Guide value
Parameter/ Organisation

Name (reference period)

Value (mg/m?3)
Organ/critical effect
Species

Basis

Adjusted for continuous
exposure

Extrapolation factors
Route-to-route

Time

LOAEC to NOAEC
Interspecies
Intraspecies

Other

Total

Remarks

AGBB

NIK value (2013)

1.6
Haematuria
Rat

NOAEL: 479 mg/(kg bw x d)

1.15 m3/(kg bw x d)
2

2.5

10

5

250x1.15

A factor of 5 was included
because of insecurities in
the data base and incom-
plete data on local irritation

ECHA Dissemination
(2021)

DNEL (chronic,
general population)

7.5
Not specified
Rat

NOAEL:
479 mg/(kg bw x d)

1.15 m3/(kg bw x d)
2

2.5

10

50x1.15

The oral bioavaila-
bility was corrected
to 90 % based on the
available toxico-

ECHA Dissemination
(2021)

DNEL (chronic,
workers)

30.4
Not specified
Rat

NOAEL:
479 mg/(kg bw x d)

1.15 m3/(kg bw x d)
2

2.5

5

25x1.15

The oral bioavailability
was corrected to 90 %
based on the available
toxicokinetic data

of the respiratory tract kinetic data

The NIK value of the German AGBB (2013, unpublished) is based on the NOAEL of 479 mg/(kg
bw x d) obtained in the subchronic oral toxicity study with rats (see chapter 1.5.2). Route-to-
route extrapolation was performed according to the procedure following ECHA guidance (ECHA,
2012) assuming identical (100 %) absorption after oral and inhalation exposure. A factor of 5
was additionally applied to account for incomplete data basis, e. g. missing details in reporting in
incidence/severity of dehydration observed in the mid-dose group and incomplete data on local
irritation of the respiratory tract.

In the registration dossier, a DNEL of 7.5 mg/m? is derived for the protection of the general
population via inhalation. This DNEL is also based on the NOAEL obtained in the subchronic oral
toxicity study with rats by means of a route-to-route extrapolation. Other than the derivation of
the NIK value, the oral bioavailability was estimated as 90 % based on the results from the
kinetic study with CDHM (see chapter 1.4) while inhalation uptake was set 100 %, leading to a
correction factor of 0.9. No additional factor for any “incompleteness of data” was used in the
derivation of the DNEL. For workers, the same data basis and factors were used except that the
intraspecies factor was reduced to 5 (ECHA Dissemination, 2021).

1.6.2 Derivation of an EU-LCI value
No data are available on the toxicity of CHDM in humans.

Toxicokinetic data obtained in rats show that the substance is rapidly and nearly completely
absorbed after oral administration. Once absorbed, the substance is rapidly metabolised by
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oxidation of the OH-group with the formation of corresponding mono- and dicarboxylic acid.
These acids are the dominant metabolites and are rapidly excreted with urine within 48 h. No
accumulation in the body is observed (ECHA Dissemination, 2021).

The acute toxicity of CHDM is low. No clinical signs or systemic toxicity was observed in rats
during or after inhalation of 1.25 mg CHDM/L (1250 mg/m?) for 6 h. However, concentrated
solutions of CHDM are severely irritant to the eyes (ECHA Dissemination, 2021).

In the only study with repeated inhalation exposure, no local respiratory or systemic effects
were noted in rats after exposure against 1-3 mg/L (1000-3000 mg/m?) for 10 days. This
subacute study is too limited to serve as the sole basis for the derivation of an EU-LCI value
(ECHA Dissemination, 2021).

In a subchronic oral toxicity study following OECD guideline 408, reductions in mean body
weights, body weight gains, and/or feed consumption, and haematuria were the main systemic
adverse effects after exposure of rats with CHDM in drinking water for 90 days. The NOAELs of
the study were considered to be 479 mg/(kg bw x d) for males and 754 mg/(kg bw x d) for
females (Eastman Kodak, 2000).

CHDM was not genotoxic in vitro in assays with bacteria (Ames test) and did not induce
chromosomal aberrations in mammalian cells. Also in vivo, no clastogenic activity in bone
marrow was observed in rats and in a micronucleus assay with mice (ECHA Dissemination,
2021; OECD SIDS, 2008).

Carcinogenicity studies with CHDM are not available. The available data on genotoxicity and
from repeated dose toxicity studies do not provide evidence for concern regarding carcinogenic
effects of CHDM.

A developmental toxicity study (OECD Guideline 414) with rats provided a NOAEL of 300
mg/(kg bw x d) for maternal toxicity based on the increased relative adrenal weight and a
higher NOAEL of 1000 mg/(kg bw x d) for developmental toxicity, the highest dose tested (ECHA
Dissemination, 2021). In a similar study with rabbits, a NOAEL of 200 mg/(kg bw x d) was
obtained for maternal toxicity, but no developmental toxicity was observed up to the highest
tested dose level of 400 mg/(kg bw x d). At this concentration, the dams suffered from severe
local effects with gastric erosions and ulceration (ECHA Dissemination, 2021). CHDM is known
to be highly irritating or corrosive to the eye and similar effects are to be expected at the
mucosal epithelia of the gastrointestinal tract by gavage exposure. Therefore, the effects
observed in the gavage study with rabbits are not suitable as basis for the derivation of an EU-
LCI for CHDM.

The NOAEL of 479 mg/(kg bw x d) obtained in the subchronic oral (drinking water) toxicity
study with CHDM in rats is used as POD for the derivation of an EU-LCI value.

The results of the toxicokinetic study with CHDM in rats indicate that the substance is nearly
completely absorbed after oral exposure. Absorption after inhalation is, in the absence of
experimental data, assumed to be complete by default. Thus, no factor to account for differences
in absorption after oral or inhalation exposure will be taken into account, and the following
assessment factors (EC, 2013; ECHA, 2012) are used for the derivation:

» Route-to-route extrapolation (rats): 1.15 m® (kg bw x d)
» Adjusted study length factor (subchronic exposure study): 2

» Allometric scaling: already included in route-to-route extrapolation
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» Interspecies extrapolation (systemic effects): 2.5

» Intraspecies extrapolation (interindividual variability, general population): 10

Total assessment factor: 50 x 1.15 = 57.5 m® (kg bw x d).
This leads to a concentration of 479 mg/(kg bw x d) : 57.5 m*® (kg bw x d) = 8.330 mg/m?.

The proposed value is based on a NOAEL for systemic effects observed in a study with oral
exposure of rats. As noted above, the data basis is not sufficient to derive an EU-LCI value for
CHDM on the basis of inhalation toxicity data. However, no signs of respiratory irritation have
been noted in rats in a short-term (10 day) inhalation study at 1000 - 3000 mg CHDM/m? (see
chapter 1.5.2), i.e., at more than 100fold higher concentrations, indicating that acute respiratory
irritation is unlikely at the proposed EU-LCI value.

Further support for the derivation can be deduced from read-across with the EU-LCI values
derived for two other glycols, i.e., ethylene glycol and propylene glycol (EU-LCI Working Group,
2021). The EU-LCI values for these substances are based on local irritation effects in humans
and rats. Although in case of propylene glycol one of the POD was taken from a subchronic
toxicity study with rats, the minimal irritation observed was acute in nature and fully reversible
within two days. Similarly, the EU-LCI value for ethylene glycol is based on acute respiratory
irritation effects in humans and is also protective against long-term systemic effects.

It is concluded that for these glycols long-term local respiratory effects do not seem to be of
concern. In the absence of short-term local effects following inhalation, a similar conclusion can
be drawn for the glycol CHDML.

An EU-LCI value of 8300 pg/m?3 is proposed for 1,4-cyclohexanedimethanol (CHDM).

Since no odour threshold is available for CHDM, no conclusions can be drawn regarding
olfactory perception of CHDM at the proposed EU-LCI.

1 0On a molar basis, the proposed EU-LCI value for CHDM is 1400 ppb, similar to the EU-LCI value for
ethylene glycol (1307 ppb) and about a factor of two higher than the EU-LCI value for propylene glycol
(675 ppb).
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A Appendix

A.1 Fact and data sheet for 1,4-cyclohexanedimethanol

Table 4: Data collection sheet for 1,4-cyclohexanedimethanol

Compound 1,4-Cyclohexanedimethanol Data collection sheet

N° CAS 105-08-8

1 ppm = 5.93 mg/m? EU-Classification: -

at23°C

Organisation name
Risk value name
Risk value (mg/m3)
Reference period

Risk value (mg/m3)
Short term (15 min)

CLP, harmonised classification: none

AgBB
NIK (‘Lowest Concentration of Interest’)
1.6

Chronic (general population)

Reach registrants
DNEL

7.5

Chronic (general population)

not derived (no hazard identified)

Year 2013 2020

Key study Eastman Kodak (2000) Eastman Kodak (2000)

Study type Oral study with 0, 4, 8, 12.5 mg/ml Oral study with 0, 4, 8, 12.5 mg/ml
(nominal) CHDM in drinking water (nominal) CHDM in drinking water

Species Sprague-Dawley rat (n=12 M + 10 Sprague-Dawley rat (n=12 M + 10

F/dose) F/dose)

Duration of exposure 13 weeks 13 weeks

in key study

Critical effect Haematuria Haematuria

Critical dose value NOAEL: 479 mg/(kg bw x d) NOAEL: 479 mg/(kg bw x d)

Adjusted critical dose | 479 mg/(kg bw x d) : 1.15 m3/)kg bw x d) | 479 mg/(kg bw x d), corrected for 90 %
=416.5 mg/m3 bioavailability: 431.1 mg/(kg bw x d) :
1.15 m3/(kg bw x d) = 374.9 mg/m?
Single assessment

UFs 2, UFa 2.5, UFn 10, UF4 5 = 250 UFs 2, UFa 2.5, UF1 10 = 50

factors
Other effects
Remarks A factor of 5 was included because of The oral bioavailability was corrected to
insecurities in the data base and incomplete 90 % based on the available toxicokinetic
data on local irritation of the respiratory data
tract

AgBB = Ausschuss zur gesundheitlichen Bewertung von Bauprodukten
UFL Used LOAEL; UFy Intraspecies variability; UFa interspecies variability; UFs Used subchronic study UFp
data deficiencies.
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Table 5: Fact sheet for 1,4-cyclohexanedimethanol (CHDM)
1,4-Cyclohexanedimethanol (CHDM)

Compound C8H1602 Fact sheet
Parameter Note Comments Value / descriptor
EU-LCI value and status
EU-LCl value 1 [ug/m3] 8300
EU-LCI status 2 Draft/Final Draft
EU-LCI year of issue 3 Year when EU-LCI value has 2021

been issued
General information
CLP-Index No. 4 INDEX -
EC-No. 5 EINECS 203-268-9
CAS-No. 6 Chemical Abstract Service 105-08-8

number
Harmonised CLP 7 Human health risk related -
classification classification
Molar mass and conversion 8 [g/mol] and [ppm — mg/m?3] 144.21
factor
Key data / database
Key study, authors, year 9 Critical study with lowest ECHA (2021) Subchronic oral toxicity study
relevant effect level with rats (OECD guideline 408) (2000)
Read across compound 10 Where applicable
Species 11 Rat, human, etc. Rat, Sprague-Dawley (12 M, 10 F/dose)
Route / type of study 12 Inhalation, oral feed, etc. Oral (drinking water)
Study length 13 Days, subchronic, chronic, etc. 13 weeks
Exposure duration 14 h/d, d/w daily
Critical endpoint 15 Effect (s), site of Haematuria: increased haematuria in M
and F at 1.25 mg CHDM/ml, not observed
at 0.8 mg/ml

Point of departure (POD) 16 LOAEC, NOAEC, BMD, etc. NOAEL (males)
POD value 17 [mg/m3] or ppm or 479 mg/(kg bw x d)

[mg/kgswxd]
Assessment factors (AF)
Adjustment for exposure 19 Study exposure h/d, d/w 1
duration
Study length 20 sa—SCc—C 2
Route-to-route 2 ) 1.15 m?/kg bw

extrapolation factor
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Compound

Dose-response

Interspecies differences

Intraspecies differences

AF (sensitive population)

Other adjustment factors
Quality of database

Results

Summary of assessment
factors

POD/TAF

Molar adjustment factor
Rounded value

Additional comments

Rationale selection

22a

22b

23a

23b

24

25

26

27

28

29
30

31

| 32 |

1,4-Cyclohexanedimethanol (CHDM)

C8H1602

Reliability of dose-response,
LOAEL to NOAEL

Severity of effect (R8 6d)

Allometric
Metabolic rate (R8-3)

Kinetic + dynamic

Kinetic + dynamic
General population

Quality of database

Total Assessment Factor

Calculated value [pg/m?3 and
ppb]

[ug/m?]

Fact sheet

2.5

10

50x1.15

8330 pg/m3 (1405 ppb)

8300

Data compilation and evaluation for 1,4-cyclohexanedimethanol is based on a project funded by
the German Environment Agency (Voss et al.,, 2021).

Rationale for critical effects

No data are available on the toxicity of CHDM in humans.

Toxicokinetic data obtained in rats show that the substance is rapidly and nearly completely
absorbed after oral administration. Once absorbed, the substance is rapidly metabolised by
oxidation of the OH-group with the formation of corresponding mono- and dicarboxylic acid.
These acids are the dominant metabolites and are rapidly excreted with urine within 48 h. No

accumulation in the body is observed (ECHA Dissemination, 2021).

The acute toxicity of CHDM is low. No clinical signs or systemic toxicity was observed in rats
during or after inhalation of 1.25 mg CHDM/L (1250 mg/m?) for 6 h. However, concentrated
solutions of CHDM are severely irritant to the eyes (ECHA Dissemination, 2021).

In the only study with repeated inhalation exposure, no local respiratory or systemic effects
were noted in rats after exposure against 1-3 mg/L (1000-3000 mg/m?>) for 10 days. This
subacute study is too limited to serve as the sole basis for the derivation of an EU-LCI value
(ECHA Dissemination, 2021).
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In a subchronic oral toxicity study following OECD guideline 408, Sprague-Dawley rats (12 M +
10 F/group) were exposed to CHDM in drinking water at concentrations of 0, 0.4, 0.8 and 1.25 %
for a total of 13 weeks. The concentrations corresponded to delivered body doses of 0, 256, 479,
861 mg/(kg bw x d) (males) and 0, 440, 754, 1754 mg/(kg bw x d) (females). Reductions in
mean body weights, body weight gains, and/or feed consumption values were seen in high-dose
animals; there were no treatment-related effects on water consumption in any group. Softened
or reduced faeces occurred in animals in all groups but severity and incidence were slightly
greater among treated groups. Urine analysis revealed traces of blood in urine from 2-3 male
rats per group (reported to be common for male rats of this strain and age), while moderate to
large amounts of blood were detected in 3 male rats from the high-dose group and one male in
the low-dose group. Large amounts of blood were also detected in the urine from 3 females from
the high-dose group. A slight dose-dependent increase in urinary protein concentration was
observed with control and low-dose values ranging from a trace to 30 mg/dl, mid-dose group
values generally between 30-100 mg/d], and 62 % of the high-dose animals with values between
100 mg/dl and 300 mg/dl (10 rats) or > 2000 mg/dl (3 rats). The slight changes at the mid-dose
were considered as not related to treatment or adverse. A dose-dependent decrease in urinary
pH was also observed with values between 7.0-8.0 for control, 6.0-7.0 for low-dose animals, 6.0-
6.5 for mid-dose animals, and 6.0 for high-dose animals. There were no adverse effects on
glucose or specific gravity values, volume or clarity. No treatment-related changes in clinical
chemistry, haematology, or cell morphology were observed. No toxicologically significant gross
or microscopic lesions were observed at necropsy for any of the treated groups. Based on
reduced weight gain and terminal weight and on clinical effects at the highest dose, the NOAELs
of the study were considered to be 479 mg/(kg bw x d) for males and 754 mg/(kg bw x d) for
females (Eastman Kodak, 2000).

CHDM was not genotoxic in vitro in assays with bacteria (Ames test) and did not induce
chromosomal aberrations in mammalian cells. Also in vivo, no clastogenic activity in bone
marrow was observed in rats and in a micronucleus assay with mice (ECHA Dissemination,
2021; OECD SIDS, 2008).

Carcinogenicity studies with CHDM are not available. The available data on genotoxicity and
from repeated dose toxicity studies do not provide evidence for concern regarding carcinogenic
effects of CHDM.

A developmental toxicity study (OECD Guideline 414) with rats provided a NOAEL for maternal
toxicity, based on the increased relative adrenal weight, of 300 mg/(kg bw x d) and a higher
NOAEL for developmental toxicity of 1000 mg/(kg bw x d), the highest dose tested (ECHA
Dissemination, 2021). In a similar study with rabbits, a NOAEL of 200 mg/(kg bw x d) was
obtained for maternal toxicity, but no developmental toxicity was observed up to the highest
tested dose level of 400 mg/(kg bw x d). At this concentration, the dams suffered from severe
local effects with gastric erosions and ulceration (ECHA Dissemination, 2021). CHDM is known
to be highly irritating or corrosive to the eye and similar effects are to be expected at the
mucosal epithelia of the gastrointestinal tract by gavage exposure. Therefore, the effects
observed in the gavage study with rabbits are not suitable as basis for the derivation of an EU-
LCI for CHDM.

Rationale for starting point

The NOAEL of 479 mg/(kg bw x d) obtained in the subchronic oral (drinking water) toxicity
study with CHDM in rats is used as POD for the derivation of an EU-LCI value.
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Rationale for assessment factors

The results of the toxicokinetic study with CHDM in rats indicate that the substance is nearly
completely absorbed after oral exposure. Absorption after inhalation is, in the absence of
experimental data, assumed to be complete by default. Thus, no factor to account for differences
in absorption after oral or inhalation exposure will be considered, and the following assessment
factors (EC, 2013; ECHA, 2012) are used for the derivation:

» Route-to-route extrapolation factor: 1.15 m*®/(kg bw x d) (rat)

» Adjusted study length factor: 2 (subchronic exposure)

» Allometric scaling (rat to human): already included in route-to-route extrapolation
» Interspecies differences: 2.5 (default value for systemic effects)

» Intraspecies differences: 10,

leading to a value of 479 mg/(kg bw x d) : (50 x 1.15) = 8330 pg/m? for CHDM.

The proposed value is based on a NOAEL for systemic effects observed in a study with oral
exposure of rats. As noted above, the data basis is not sufficient to derive an EU-LCI value for
CHDM on the basis of inhalation toxicity data. However, no signs of respiratory irritation have
been noted in rats in a short-term (10 day) inhalation study at 1000 - 3000 mg CHDM/m?, i.e., at
more than 100fold higher concentrations, indicating that acute respiratory irritation is unlikely
at the proposed EU-LCI value.

Further support for the derivation can be deduced from a comparison with the EU-LCI values
derived for two similar glycols, i.e., ethylene glycol and propylene glycol (EU-LCI Working Group,
2021). The EU-LCI values for these substances are based on local irritation effects in humans
and rats. Although in case of propylene glycol one of the POD was taken from a subchronic
toxicity study with rats, the minimal irritation observed was acute in nature and fully reversible
within two days. Similarly, the EU-LCI value for ethylene glycol is based on acute respiratory
irritation effects in humans and is also protective against long-term systemic effects.

It is concluded that for these glycols long-term local respiratory effects do not seem to be of
concern. In the absence of short-term local effects following inhalation, a similar conclusion can
be drawn for the glycol CHDM.

An EU-LCI value of 8300 pg/m?3 is proposed for CHDM.

Since no odour threshold is available for CHDM, no conclusions can be drawn regarding
olfactory perception of CHDM at the proposed EU-LCI.
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2 Toxicological evaluation of 3-methoxy-1-butanol as basis
for the derivation of an EU-LCI value

2.1 Substance identification

Substance identification data and physicochemical properties of 3-methoxybutan-1-ol (3MB) are
shown in Table 6 and Table 7.

The data base on the toxicity of 3MB is very limited. In a decision on a compliance check, the
ECHA has requested the registrants to submit a number of data/studies, i.e., a 90-d oral toxicity
study (OECD TG 408), a screening for reproductive/developmental oral toxicity study (OECD
421/422), a prenatal developmental oral toxicity study (OECD TG 414) in a first specie and an in
vitro gene mutation study in bacteria (OECD TG 471) with selected strains. The requested
information shall be submitted in an updated registration dossier by December 2021 (ECHA,
2018). However, no additional data have been presented in the REACH registration dossier yet.

3-Methoxybutan-1-ol is a colourless, water soluble liquid with a mild odour. No natural sources
of the substance are known. 3MB is registered according to REACH in a total tonnage band 100 -
1000 tonnes/a. Technical 3MB is the racemate of the two enantiomers (ECHA Dissemination,
2019). No toxicity data are available for the individual isomers.

Table 6: Substance identification of 3-methoxy-butan-1-ol (3MB) (ECHA Dissemination,
2019)
CAS-No. Systematic name, common Sum formula Structural formula
EU-No. name
CLP-Index-
No.
2517-43-3 3-methoxy-butan-1-ol, 3- CsH1202
219-741-8 methoxy-1-butanol B s it

2.2 Substance properties and uses

Table 7: Substance identification of 3-methoxy-butan-1-ol (3MB) (ECHA Dissemination,
2019)
Molar mass Mp. (°C) | Boiling point Vapour Conversion1 | log pow | Solubility in
(g/mol) (° Q) pressure (Pa) ppm =X water (g/L)
(at 25 °C) mg/m3 (23 °C)
104.15 -86 157 0.33 4.29 0.002 500

According to the Substance Infocard provided on the corresponding ECHA website, 3MB may
be used in the following products: adhesives and sealants, adsorbents, anti-freeze products,
coating products, fillers, putties, plasters, modelling clay, finger paints, non-metal-surface
treatment products, polishes and waxes and textile treatment products and dyes (ECHA, 2021).
Other uses may include inks for printing or writing and paint or graffiti removers (PubChem,

43



TEXTE Toxicological basic data for the derivation of EU-LCI values for 1,4-cyclohexane dimethanol, 3-methoxybutanol, 1,2-
propylene glycol n-propyl ether, methyl formate and butyl formate. Final report

2021). 3MB was detected in concentrations up to 5 ug/m? in chamber measurements as a
constituent of various lacquersz2.

2.3 Exposure

2.3.1 Indoor air

The above mentioned uses suggest that 3MB may occur in indoor air. However, very few
measurements of 3MB concentrations seem to be available in homes, schools or offices.

In an evaluation of altogether 1897 complaint-caused measurements performed in 1866 rooms
of 714 public buildings in Germany, 3MB could be detected in 9 cases (0.5 % of samples > LoD,
no further details reported). The median value was 2 pg/m?, while the 95th percentile and the
maximum value were reported to be 70 pg/m?>. In the same study, 3MB-acetate, which is
expected to be rapidly hydrolysed after inhalation to 3 MB, was observed in 6 samples (median:
4 pg/m?3, 95t percentile and maximum: 10 ug/m?) (Petzold, 2015).

2.3.2 Other sources

There are no data available.

2.4 Toxicokinetics
Toxicokinetic data for 3MB are not available.

Read-across: Glycol ethers in general are known to be well absorbed orally, after inhalation and
via the skin. Once absorbed, glycol ethers are readily distributed through the body (ECETOC,
2005).

The metabolism of glycol ethers follows two main oxidative pathways. One pathway involves
oxidation by microsomal cytochrome P450 monooxygenases at the ether bond via
0-dealkylation (OECD SIDS, 2003). In case of 3MB, this will lead to production of the
corresponding glycol, i.e., 1,3-butanediol. This glycol is oxidised in the body by alcohol and
aldehyde dehydrogenase with the formation of 3-hydroxybutanoic acid and 3-oxobutanoic acid
(acetoacetic acid). Both of these are known as “ketone bodies”, represent normal products in the
intermediary metabolism (derived from acetyl-CoA in fatty acid catabolism) and may be used as
substrates in oxidative metabolism for ATP-generation.

The other pathway of glycol ether metabolism involves oxidation of the unchanged compound
by alcohol dehydrogenase and further oxidation by aldehyde dehydrogenase with the formation
of alkoxyalkanoic acids (ECETOC, 2005; OECD SIDS, 2003). This pathway requires a primary
hydroxyl (OH) group. In case of 3MB, this would lead to the formation of 3-methoxybutanoic
acid. This pathway is important in case of methoxy- and ethoxyethanol since the derived
methoxy- and ethoxyacetic acids are embryotoxic/teratogenic at concentrations lower than
those leading to maternal toxicity. However, studies on structure-activity relationships indicate
that the embryotoxicic/teratogenic effect becomes much less in propylene glycol ethers: In case
of 2-methoxy-propan-1-ol, the derived 2-methoxypropanoic acid is much less potent and not
selectively toxic to the foetus (Carney et al., 2003).

2 Wilhelm-Klauditz-Institut, Material Analysis and Indoor Chemistry. Unpublished data, 2009 (personal
communication)
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2.5 Health effects

2.5.1 Acute toxicity, sensory irritation and local effects

The acute oral toxicity of 3MB is low (LD50 in a limit test with rats > 2000 mg/kg bw, LD50 in
mice about 3000 mg/kg bw). In older studies, inhalation exposure of cats, rabbits and guinea
pigs to 3MB saturated air (about 6200 mg/m?) for 1 h and 6 h led to slight irritation of mucous
membranes and to drowsiness in one cat after 6 h. No symptoms were observed in guinea pigs
and rabbits (ECHA Dissemination, 2019).

3MB was not irritating to the skin in a guideline study with rabbits. In two studies with rabbits
on eye irritation, 3MB was slightly irritating to the eyes (slight to moderate conjunctival redness,
slight chemosis, discharge, slight corneal opacity and iritis, resolving within 3 days). Data on a
skin sensitisation potential of 3MB are not available (ECHA Dissemination, 2019).

2.5.2 Repeated dose toxicity

In a combined oral dose toxicity and reproductive developmental toxicity study (OECD guideline
422) Sprague-Dawley rats (12 M + 12 F in mating groups, 10 F in control and high-dose group as
non-mating females) were exposed to 0, 100, 300, and 1000 mg/ (kg bw x d) 3MB by gavage. The
administration volume was 5.0 mL/kg bw. Males were treated 14 days prior to mating and 28
days after mating (42 days); females were treated 14 days prior to mating and throughout
pregnancy until PND4. In addition, the reversibility of effects was examined in some animals in
the 0 and 1000 mg/kg groups (5 M + 5 non-mating F) by administering the drug for 42 days
followed by a 14-day recovery period (BOZO Research Center, 2017).

There were no deaths from test substance administration. Drooling was observed in males and
females at 1000 mg/(kg bw x d). There were no histopathological abnormalities in salivary
glands, gastrointestinal tract, central nervous system or any other systemic organs in this study.
However, as the test substance was moderately irritating to the eyes of the rabbits in another
study (see chapter 2.5.1), drooling may be due to the irritation of the solution administered. In
urinalysis, the pH was lowered in the 300 mg/(kg bw x d) and above group in males and in the
1000 mg/(kg bw x d) group in females. However, no abnormality was observed in the
histopathological examination of the kidney and liver, and there were no changes in glucose,
lipid, or cholesterol in the blood. Haematology and blood chemistry tests showed high platelet
counts and inorganic phosphorus concentrations in males of the 1000 mg/(kg bw x d) group,
high basophil counts and percentages in females of the crossed group, and low basophil
percentages in females of the non-crossed group at the end of the treatment period, respectively.
At the end of the recovery period, lower values for the number and percentage of monocytes,
higher values for the lymphocyte percentage and A/G ratio, and lower values for the number and
percentage of neutrophils were significantly higher in males and females of the 1000 mg/(kg bw
x d) group, respectively. However, the extent of these changes was small and within the
background values of the institution. At the end of the dosing period, there was a significantly
higher absolute and relative weight of the kidneys in males in the 1000 mg/(kg bw x d) group
and females in the non-cross group, a significantly lower or lower trend in the relative weight of
the pituitary gland in males in the 300 mg/(kg bw x d) and above group, and a higher absolute
and relative weight of the liver in females in the 1000 mg/(kg bw x d) group in the cross group.
At the end of the recovery period, high absolute and relative weights of the thymus gland were
observed in females in the 1000 mg/(kg bw x d) group, but there were no findings in the
histopathological examination results of any of the organs at the end of the administration of the
test substance, which may have been influenced by the test substance. Of these, the significantly
lower or lower trend in pituitary relative weight observed in males of the 300 mg/(kg bw x d)
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and above group was not considered to be an effect of the test substance administration,
because there was no change in absolute weight, but only in relative weight. Other functional
tests, grip strength, spontaneous locomotion, body weight, food intake, autopsy and
histopathological results were not affected by the test substance administration. In conclusion,
repeated oral administration of 3MB under the conditions of this study resulted in general
toxicological changes that may have been caused by the test substance (drooling, slight changes
of clinical chemistry and haematology parameters). The authors of the study concluded that the
NOAEL for repeated dose toxicity of the test substance was 300 mg/(kg bw x d) for both males
and females (BOZO Research Center, 2017).

Read-across: A study on rats exposed to 3-methoxybutyl acetate via oral gavage for 28 days
gave a NOAEL of 300 mg/(kg bw x d) and a LOAEL of 1000 mg/(kg bw x d) based on abnormal
respiration. In this study, no effects on the functional observational battery (FOB) parameters
examined for neurotoxicity were observed at doses up to 1000 mg/(kg bw x d) (US EPA, 2020).

Furthermore, data are available from studies with repeated exposure of rats to 3-methoxy-
3-methylbutan-1-ol (3MMB). This substance differs from 3MB by the presence of an additional
3-methyl group and is a methyl ether of a glycol with a tertiary OH-group.

In a subacute inhalation study, Sprague-Dawley rats (10 M/group) were exposed whole-body to
0,100, 300, or 500 ppm 3MMB 4h/day, 5d/week for a total of 20 exposures. At 100 and 500
ppm, the serum transaminase (GOT) activity and absolute and relative kidney weights of the
experimental groups were significantly higher than those of control group. However, no
abnormal histopathological findings were noted in the liver. Regarding the kidney there was no
significant difference between each experimental group and control group in each functional
examination and no toxicological relevant change was noted in histopathological examinations
(ECHA Dissemination, 2020).

A subacute oral toxicity study was conducted with Sprague-Dawley rats (5M + 5F/group). The
animals were treated with 0, 15, 60, 250, and 1000 mg/(kg bw x d) 3MMB by gavage for 28 days.
Subsequently, animals were kept for a post-exposure period of 14 days. Significant increase in
relative kidney weight were noted in males at 250 mg/(kg bw x d) and in males and females at
1000 mg/(kg bw x d). A significant increase was also observed in relative liver weight in males
and females at 1000 mg/(kg bw x d); the effect was decreased at the end of the post-exposure
period. No histopathological changes caused by administration of the test substance were noted
(ECHA Dissemination, 2020).

In a subchronic toxicity study (following OECD guideline 408) Sprague-Dawley rats (10 M + 10
F/group) were exposed by gavage to 0, 50, 250, and 1000 mg/(kg bw x d) 3MMB for 90 days. An
increase of inflammatory cell foci was observed in the liver of medium and high dose females.
However, in the absence of necrosis, Kupffer’s cell proliferation, apoptosis, fibrosis, alteration in
liver function and no significant increase in alanine aminotransferase (ALAT) or aspartate-
aminotransferase (ASAT), this finding was deemed to be of a non-adverse nature. Statistically
significantly alterations compared to the control were observed at the highest dose in
haematological parameters (in males: higher mean lymphocyte and lower mean neutrophil
counts, in females: lower mean reticulocyte counts and a higher mean prothrombin time value)
and in clinical chemical parameters (females: higher mean glucose and mean potassium levels).
The differences between the highest dose groups and the controls were only marginal, but
statistically significant and indicate a toxicological response to the test item. Based on these
results, the LOAEL for the systemic toxicity 