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1

IDENTITY OF THE SUBSTANCE
1.1

Name and other identifiers of the substance

Table 1: Substance identity and information related to molecular and structural formula of
the substance
Name(s) in the IUPAC nomenclature or other
international chemical name(s)

1,3-bis(2,3-epoxypropoxy)benzene

Other names (usual name, trade name, abbreviation)

1,3-diglycidyloxybenzene;
m-bis(2,3-epoxypropoxy)benzene;
2,2’-(1,3-phenylenebis(oxymethylene))bisoxirane;
resorcinol diglycidyl ether;
DGRE

ISO common name (if available and appropriate)

-

EC number (if available and appropriate)

202-987-5

EC name (if available and appropriate)

Resorcinol diglycidyl ether

CAS number (if available)

101-90-6

Other identity code (if available)

-

Molecular formula

C12H14O4

Structural formula

SMILES notation (if available)

-

Molecular weight or molecular weight range

222.2

Information on optical activity and typical ratio of
(stereo) isomers (if applicable and appropriate)

Not applicable

Description of the manufacturing process and identity
of the source (for UVCB substances only)

Not applicable

Degree of purity (%) (if relevant for the entry in Annex Not applicable
VI)

[04.01-MF-003.01]
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1.2

Composition of the substance

Table 2: Constituents (non-confidential information)
Constituent
(Name and
identifier)

numerical

Resorcinol diglycidyl ether

Concentration range (%
w/w
minimum
and
maximum
in
multiconstituent substances)
Not applicable

Current
Annex VI
(CLP)

CLH
Table

in
3.1

Current
classification
labelling (CLP)

selfand

Acute Tox. 4* (H302)

Acute Tox. 4 (H302)

Acute Tox. 4* (H312)

Acute Tox. 4 (H312)

Skin Irrit. 2 (H315)

Skin Irrit. 2 (H315)

Eye Irrit. 2 (H319)

Eye Irrit. 2 (H319)

Skin Sens. 1 (H317)

Skin Sens. 1 (H317)

Muta. 2 (H341)

Muta. 2 (H341)

Carc. 2 (H351)

Carc. 2 (H351)

Aquatic Chronic 3 (H412)

Aquatic Chronic 3 (H412)

Table 3: Impurities (non-confidential information) if relevant for the classification of the
substance
Impurity
(Name
and
numerical
identifier)
No information

Concentration
range
(% w/w minimum
and maximum)

Current CLH in
Annex VI Table 3.1
(CLP)

Current
selfclassification
and
labelling (CLP)

The
impurity
contributes to the
classification
and
labelling

Table 4: Additives (non-confidential information) if relevant for the classification of the
substance
Additive
(Name
numerical
identifier)

Function
and

Concentration
range
(%
w/w
minimum and
maximum)

Current CLH in
Annex VI Table
3.1 (CLP)

Current
selfclassification
and
labelling
(CLP)

The
additive
contributes to
the classification
and labelling

No information

Table 5: Test substances (non-confidential information)
Identification
of
test
substance
Resorcinol
diglycidyl
ether
Resorcinol
diglycidyl
ether

Purity

81%

Not
specified

[04.01-MF-003.01]

Impurities
and
additives
(identity, %, classification if
available)
No information

No information

Other information

The study(ies) in
which
the
test
substance is used
NTP 1986; KrishnaMurthy et al., 1990
Hine et al., 1958;
Westrick and Gross
(1960), as cited in
Gardiner et al., 1992;
Van Duuren et al.,
1965;
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Identification
of
test
substance

Purity

Impurities
and
additives
(identity, %, classification if
available)

Other information

Resorcinol
diglycidyl
ether

Not
specified

No information

Xylene (Acute Tox. 4*
(H312); Acute Tox. 4*
(H332)) is used as
vehicle for dermal and
inhalation testing

[04.01-MF-003.01]

The study(ies) in
which
the
test
substance is used
Kotin and Falk,
1963;
McCammon et al.,
1957;
Westrick and Gross
(1960), as cited in
Gardiner et al., 1992
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2
2.1

PROPOSED HARMONISED CLASSIFICATION AND LABELLING
Proposed harmonised classification and labelling according to the CLP criteria

Table 6:
Classification
Index No

International
Chemical
Identification

EC No

CAS No

Hazard Class
and Category
Code(s)
Acute Tox. 4*
Acute Tox. 4*
Skin Irrit. 2

Current
Annex VI
entry

603-06500-9

m-bis(2,3epoxypropoxy)benzen
202-987-5
e; resorcinol
diglycidyl ether

Eye Irrit. 2
101-90-6

Skin Sens. 1
Muta. 2
Carc. 2

Dossier
submitters
proposal

Resulting
Annex VI
entry if
agreed by
RAC and
COM

603-06500-9

m-bis(2,3epoxypropoxy)benzen
202-987-5
e; resorcinol
diglycidyl ether

603-06500-9

m-bis(2,3epoxypropoxy)benzen
202-987-5
e; resorcinol
diglycidyl ether

[04.01-MF-003.01]

101-90-6

101-90-6

Hazard
statement
Code(s)

Labelling
Pictogram,
Signal
Word
Code(s)

Hazard
statement
Code(s)

H302

H302

H312

H312

H315

H315

H319
H317

GHS08
GHS07
Wng

H351

H351

Aquatic
Chronic 3

H412

H412

Modify
Acute Tox. 4
Acute Tox. 3
Carc. 1B

Modify
H302
H311
H350

Acute Tox. 4

H302

Acute Tox. 3

H311

Skin Irrit. 2

H315

Eye Irrit. 2

H319

Notes

H317
H341

Modify
H302
H311
H350
H302

GHS08
GHS06
Dgr

Specific
Conc. Limits,
M-factors,
ATE

H319

H341

Add
GHS06
Dgr
Remove
GHS07
Wng

Suppl.
Hazard
statement
Code(s)

H311
H315
H319

ATE-oral:
980 mg/kg bw
ATE-dermal:
744 mg/kg bw

ATE-oral:
980 mg/kg bw
ATE-dermal:
744 mg/kg bw
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Skin Sens. 1

H317

H317

Muta. 2

H341

H341

Carc. 1B

H350

H350

Aquatic
Chronic 3

H412

H412

In bold: the classifications that are proposed to be changed

[04.01-MF-003.01]
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Table 7: Reason for not proposing harmonised classification and status under public
consultation
Hazard class

Reason for no classification

Explosives

hazard class not assessed in this dossier

Within the scope of public
consultation
No

Flammable gases (including
chemically unstable gases)

hazard class not assessed in this dossier

No

Oxidising gases

hazard class not assessed in this dossier

No

Gases under pressure

hazard class not assessed in this dossier

No

Flammable liquids

hazard class not assessed in this dossier

No

Flammable solids

hazard class not assessed in this dossier

No

Self-reactive substances

hazard class not assessed in this dossier

No

Pyrophoric liquids

hazard class not assessed in this dossier

No

Pyrophoric solids

hazard class not assessed in this dossier

No

Self-heating substances

hazard class not assessed in this dossier

No

Substances which in contact
with water emit flammable
gases

hazard class not assessed in this dossier

No

Oxidising liquids

hazard class not assessed in this dossier

No

Oxidising solids

hazard class not assessed in this dossier

No

Organic peroxides

hazard class not assessed in this dossier

No

Corrosive to metals

hazard class not assessed in this dossier

No

Acute toxicity via oral route

harmonised classification proposed

Yes

Acute toxicity via dermal route

harmonised classification proposed

Yes

Acute toxicity via inhalation
route

conclusive but not sufficient for
classification

Yes

Skin corrosion/irritation

hazard class not assessed in this dossier

No

Serious
irritation

hazard class not assessed in this dossier

No

Respiratory sensitisation

hazard class not assessed in this dossier

No

Skin sensitisation

hazard class not assessed in this dossier

No

Germ cell mutagenicity

hazard class not assessed in this dossier

No

Carcinogenicity

harmonised classification proposed

Yes

Reproductive toxicity

hazard class not assessed in this dossier

No

Specific target organ toxicitysingle exposure
Specific target organ toxicityrepeated exposure

hazard class not assessed in this dossier

No

hazard class not assessed in this dossier

No

Aspiration hazard

hazard class not assessed in this dossier

No

hazard class not assessed in this dossier

No

hazard class not assessed in this dossier

No

eye

Hazardous to
environment

damage/eye

the

aquatic

Hazardous to the ozone layer

6

CLH REPORT FOR RESORCINOL DIGLYCIDYL ETHER
3

HISTORY OF THE PREVIOUS CLASSIFICATION AND LABELLING
Resorcinol diglycidyl ether has previously been assessed for harmonised classification by TC C&L.
Resorcinol diglycidyl ether has an Annex VI entry as Acute Tox. 4* (H302), Acute Tox. 4* (H312), Skin
Irrit. 2 (H315), Eye Irrit. 2 (H319), Skin Sens. 1 (H317), Muta. 2 (H341), Carc. 2 (H351), Aquatic
Chronic 3 (H412).
Resorcinol diglycidyl ether is not registered under REACH (February 2018).
In 1985 and 1999, IARC concluded that there are no data on the carcinogenicity of resorcinol diglycidyl
ether to humans, but that there is sufficient evidence for the carcinogenicity of a technical grade of
resorcinol diglycidyl ether in experimental animals (IARC, 1985+1999). IARC classified resorcinol
diglycidyl ether (technical grade) as possibly carcinogenic to humans (Group 2B).

4

JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LEVEL
[B.] Justification that action is needed at Community level is required.
Reason for a need for action at Community level:
Change in existing entry due to changes in the criteria
Further detail on need of action at Community level
The Health Council of the Netherlands published an evaluation of this substance in 1995 and concluded
that resorcinol diglycidyl ether should be regarded as a genotoxic carcinogen (Health Council of the
Netherlands, 1995). In 1999, it further concluded that the carcinogenicity studies were inappropriate for a
quantitative extrapolation for an inhalation based occupational cancer risk value (Health Council of the
Netherlands, 1999).
In 2016, the Health Council performed a re-evaluation of the mutagenic and carcinogenic properties of
resorcinol diglycidyl ether. In this re-evaluation, the Health Council concluded that resorcinol diglycidyl
ether is suspected to be carcinogenic to man and recommended to classify this substance in category 1B.
Furthermore, they recommended classifying resorcinol diglycidyl ether as germ cell mutagen in category
2. They considered that the substance acts by a stochastic genotoxic mechanism (Health Council of the
Netherlands, 2016).
This 2016 re-evaluation by the Health Council forms the basis for the current proposal for an update of
the harmonised classification of resorcinol diglycidyl ether from Cat. 2 to Cat. 1B (H350) for
carcinogenicity, taking into account that the criteria under CLP for carcinogenicity are slightly different
than under DSD.
Further, the current CLP classification is based on a translation of the harmonised classification under
DSD. As a result, the current classification for acute toxicity (oral and dermal) considers a minimum
classification.
This CLH proposal is therefore limited to these hazard classes.
Sub-categorisation was considered for Skin Sens. 1. However, the available data did not allow
differentiation between category 1A and 1B.

5

IDENTIFIED USES
Resorcinol diglycidyl ether is used as an epoxy resin and as a reactive diluent in the production of other
epoxy resins. It is also used as a curing agent in the production of polysulfide rubber. In recent years, it
has been primarily used in the aerospace industry.
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DATA SOURCES
This CLH report is based on a recent report of the Health Council of the Netherlands (2016),
“Resorcinol diglycidyl ether. Evaluation of the carcinogenicity and genotoxicity”, No. 2016/03, The
Hague, February 29, 2016. Starting point of their report was the monograph of the International Agency
for Research on Cancer (IARC). Other sources as cited in the text and tables are mentioned in the
reference list.
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PHYSICOCHEMICAL PROPERTIES

Table 8: Summary of physicochemical properties
Property

Value

Reference

Physical state at 20°C and
101,3 kPa
Melting point

32-33 °C

DFG 1992

Boiling point

172 °C

IARC 1985

Relative density

1.21

Comment (e.g. measured or
estimated)

Straw yellow liquid

ICSC 1991
-5

Vapour pressure

Low, 4x10 mm Hg at
25 °C

Surface tension

-

Water solubility

Insoluble in water

Partition
coefficient
octanol/water

n-

NTP 2011

Chemiekaarten 2017

No experimental data
(1.23 calculated)
177 °C (open cup)

ICSC 1991

Explosive properties

Reacts with strong
oxidants; presumed to
perform explosive
peroxides

ICSC 1991

Self-ignition temperature

-

Oxidising properties

-

Granulometry

-

Flash point
Flammability

Stability in organic solvents
and identity of relevant
degradation products
Dissociation constant

-

Viscosity

-

8
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EVALUATION OF PHYSICAL HAZARDS

This hazard class has not been evaluated.
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9.1

TOXICOKINETICS
ELIMINATION)

(ABSORPTION,

METABOLISM,

DISTRIBUTION

AND

Short summary and overall relevance of the provided toxicokinetic information on the
proposed classification(s)

Only limited information on the toxicokinetics of resorcinol diglycidyl ether is available. One study was
retrieved.
In a study by Seiler (1984a), male and female ICR-mice were treated orally (single dose) with 14C labelled
resorcinol diglycidyl ether and urine (collected for 1-4 hr after dosing) was analysed for metabolic products
(the number of replicates was not reported). Four per cent of the metabolites detected in the urine was the
phenol-diol metabolite, 64% was the bis-diol metabolite and 21% of the metabolites could not be identified.
No bis-epoxide or diol-epoxide was excreted The total amount of radioactivity recovered from urine
collected up to 4 hours after a single oral dose of 1,000 mg/kg body weight was nearly 50% of the applied
dose. In addition, Seiler incubated epoxidase hydrolase containing liver homogenates (S9) with resorcinol
diglycidyl ether and measured remaining alkylating activity. Resorcinol diglycidyl ether showed apparent
first-order kinetics and a half-life of about 6 minutes. This study indicates that resorcinol diglycidyl ether is
rapidly converted via the diol-epoxide to the inactive bis-diol substance.

10 EVALUATION OF HEALTH HAZARDS
Acute toxicity
10.1 Acute toxicity - oral route
Table 9: Summary table of animal studies on acute oral toxicity
Method,
guideline,
deviations if any
Non-guideline,
non-GLP

Species, strain, Test substance,
sex, no/group
Rat, Long-Evans, Resorcinol
male
diglycidyl ether;

Dose
levels,
duration
of
exposure
Single exposure,
(except
for
highest dose*);

Value
LD50

Reference

2570 mg/kg bw

Hine et al., 1958

Number
of propylene glycol
animals/group not was
used
as Dose levels not
specified
vehicle
where specified;
necessary for ease
10-day
of administration
postexposure
Intragastric
observation
administration
period
Non-guideline,
non-GLP

Mouse, Webster, Resorcinol
male
diglycidyl ether;
Number
of propylene glycol
animals/group not was
used
as
specified
vehicle
where
necessary for ease
of administration

Single exposure;

Klimisch score: 2

980 mg/kg bw

Dose levels not
specified;

Hine et al., 1958

Klimisch score: 2

10-day
postexposure
observation
period

Intragastric
administration
Non-guideline,
non-GLP

Rabbit,
male

albino, Resorcinol
diglycidyl ether;

Single exposure;

1240 mg/kg bw

Hine et al., 1958

Dose levels not
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Method,
guideline,
deviations if any

Species, strain, Test substance,
sex, no/group

Dose
levels,
duration
of
exposure
Number
of propylene glycol specified;
animals/group not was
used
as
10-day
specified
vehicle
where
postexposure
necessary for ease
observation
of administration
period
Intragastric
administration

Value
LD50

Reference

Klimisch score: 2

* because of the large volume of the highest intragastric dose for rats, the suspension was given in two aliquots, three hours apart,
to fasted animals

10.1.1

Short summary and overall relevance of the provided information on acute oral
toxicity

An acute toxicity study via the oral route was conducted in three species, i.e. Long-Evans rat, Webster
mouse, and Albino rabbit (Hine et al., 1958). Resorcinol diglycidyl ether was administered via intragastric
application. The resultant LD50 values were 2570, 980, 1240 mg/kg bw, respectively. In addition to lethality,
there was moderate depression, slight dyspnea, and in surviving animals loss of weight and diarrhea
observed.

10.1.2

Comparison with the CLP criteria

The LD50 value of the rat study (i.e. 2570 mg/kg bw) is outside the border for Acute oral Category 4 of 3002000 mg/kg bw. The LD50 values of the mouse and rabbit studies (i.e. 980 and 1240 mg/kg bw, respectively)
fall within the range for Acute oral Category 4 of 300-2000 mg/kg bw. This warrants classification as Acute
Tox. 4.
The lowest LD50 of 980 mg/kg bw is suggested as ATE for acute oral toxicity.

10.1.3

Conclusion on classification and labelling for acute oral toxicity

Classification of resorcinol diglycidyl ether for acute toxicity via the oral route as Acute Tox. 4 (H302:
Harmful if swallowed) is required.
It is proposed to assign an ATE of 980 mg/kg bw for acute oral toxicity.

10.2 Acute toxicity - dermal route
Table 10: Summary table of animal studies on acute dermal toxicity
Method,
guideline,
deviations if any
Non-guideline,
non-GLP

Species, strain, Test substance,
sex, no/group
Rabbit, strain and Resorcinol
sex not specified diglycidyl ether
Number
of
animals/group not
specified

Dose
levels
Value
duration
of
LD50
exposure
The test substance 2420 mg/kg bw
was applied as a
(2.0 ml/kg bw)
60% solution in
Number of deaths
xylene;
and clinical signs
Non-occlusion
not detailed.
conditions;
Further, it is noted
7 hour exposure
that the
period
contribution of
xylene to the

Reference

Westrick and
Gross (1960), as
cited in Gardiner
et al., 1992

Klimisch score: 3
(limited details
available
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Method,
guideline,
deviations if any

Non-guideline,
non-GLP

Species, strain, Test substance,
sex, no/group

Dose
duration
exposure

levels
of

Value
LD50

Reference

observed effects
cannot be
excluded.

(secondary
literature); coexposure with
xylene which
might interfere
with the outcome)
Westrick and
Gross (1960), as
cited in Gardiner
et al., 1992

Rabbit, strain and Resorcinol
sex not specified diglycidyl ether

Dose levels not
specified;

744 mg/kg bw
(0.64 ml/kg bw)

Number
of
animals/group not
specified

Continuous
exposure, not
further specified

No details
provided.

Klimisch score: 4
(limited details
available
(secondary
literature))

10.2.1

Short summary and overall relevance of the provided information on acute dermal
toxicity

An acute toxicity study via the dermal route, only available as secondary source, was available in which
rabbits were exposed for 7 hours (under non-occluded conditions) to resorcinol diglycidyl ether as a 60%
solution in xylene (Westrick and Gross (1960), as cited in Gardiner et al., 1992). The LD50 was reported to
be 2420 mg/kg bw. The original study, where this LD50 was based on was not available to the Dossier
Submitter. Further, it is noted that xylene has a harmonized classification for acute dermal toxicity as Acute
Tox. 4* (H312: Harmful in contact with skin). It is not clear what the contribution of xylene to the observed
deaths in this study was. Therefore, no conclusion with respect to the acute dermal toxicity of resorcinol
diglycidyl ether can be drawn based on this study.
In a second study, only available as secondary source, rabbits were continuously exposed (total exposure
period not specified) to resorcinol diglycidyl ether (Westrick and Gross (1960), as cited in Gardiner et al.,
1992). The LD50 was reported to be 744 mg/kg bw. No further details were provided on the number of
animals and decedents and clinical signs. The original study, where this LD50 was based on, was not
available to the Dossier Submitter. However, the data of this study were previously used by TC C&L to
conclude that classification may be appropriate and resorcinol diglycidyl ether was subsequently classified at
that time with R21 (The original CLH proposal from 1997 is provided in chapter 15 of this CLH-report.).
Therefore, these data will also be used for current classification proposal.

10.2.2

Comparison with the CLP criteria

The reported dermal rabbit LD50 of 744 mg/kg bw fall within the range for Acute dermal Category 3 of 2001000 mg/kg bw. This warrants classification as Acute Tox. 3.
An LD50 value of 744 mg/kg bw is suggested as ATE for acute dermal toxicity.
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10.2.3

Conclusion on classification and labelling for acute dermal toxicity

Classification of resorcinol diglycidyl ether for acute toxicity via the dermal route as Acute Tox. 3 (H311:
Toxic in contact with skin) is required.
It is proposed to assign an ATE of 744 mg/kg bw for acute dermal toxicity.

10.3 Acute toxicity - inhalation route
Table 11: Summary table of animal studies on acute inhalation toxicity
Method,
guideline,
deviations if any

Species, strain,
sex, no/group

Test substance, ,
form and
particle size
(MMAD)

Non-guideline,
non-GLP

Rat, Long-Evans, Resorcinol
male
diglycidyl ether
Number
of
animals/group not
specified

Dose levels,
duration of
exposure

Value

Reference

LC50

Single 8
exposure;

hour No deaths
Hine et al., 1958
observed; LC50
was greater than
Saturated
air
the highest vapour Klimisch score: 2
concentration;
concentration
attained
Concentration
not
level
specified;
10-day
postexposure
observation
period

Non-guideline,
non-GLP

Mouse, Webster, Resorcinol
male
diglycidyl ether
Number
of
animals/group not
specified

Single 8
exposure;

hour No deaths
Hine et al., 1958
observed; LC50
was greater than
Saturated
air
the highest vapour Klimisch score: 2
concentration,;
concentration
attained
Concentration
level
not
specified;
10-day
postexposure
observation
period

Non-guideline,
non-GLP

Rat, strain and sex Resorcinol
not specified
diglycidyl ether
Number
of
animals/group not
specified

Single 4
exposure;

hour All rats died
within 5 days
postexposure.
44.8
mg
resorcinol
However, it is
diglycidyl ether noted that the
(60% in xylene) contribution of
per liter of air;
xylene to the
observed effects
aerosol.
cannot be
excluded.

Westrick and
Gross (1960), as
cited in Gardiner
et al., 1992

Klimisch score: 3
(limited details
available
(secondary
literature); coexposure with
xylene which
might interfere
with the outcome)
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10.3.1

Short summary and overall relevance of the provided information on acute
inhalation toxicity

An acute toxicity study via the inhalation route was conducted in two species, i.e. Long-Evans rat and
Webster mouse (Hine et al., 1958). Animals were exposed during 8 hours to resorcinol diglycidyl ether (as a
saturated test atmosphere). No deaths were observed.
In a second study, only available as secondary source, rats were exposed for 4 hours to 44.8 mg resorcinol
diglycidyl ether (60% in xylene) per liter of air (Westrick and Gross (1960), as cited in Gardiner et al., 1992).
All animals died within 5 days postexposure. It is noted that xylene has a harmonized classification for acute
inhalation toxicity as Acute Tox. 4* (H332: Harmful if inhaled). It is not clear what the contribution of
xylene to the observed deaths in this study was. Therefore, no conclusion with respect to the acute inhalation
toxicity of resorcinol diglycidyl ether can be drawn based on this study.

10.3.2

Comparison with the CLP criteria

As no deaths were observed in an acute inhalation study in rats and mice (Hine et al., 1958) up to the
saturated vapour pressure, this does not warrant classification. However, seen the low saturated vapour
pressure, it cannot be excluded that testing the mist would result in a requirement for classification but such
data is not available. Although deaths were observed in a second inhalation study (Westrick and Gross
(1960), as cited in Gardiner et al., 1992), the findings might be confounded by the presence of xylene in the
test atmosphere. Therefore, this study cannot be used for classification purposes of resorcinol diglycidyl
ether.

10.3.3

Conclusion on classification and labelling for acute inhalation toxicity

Classification of resorcinol diglycidyl ether for acute toxicity via the inhalation route is not required.

10.4 Skin corrosion/irritation
This hazard class has not been evaluated. However, in support of the evaluation of the endpoint
carcinogencity, a summary table and a short summary of the skin irritation/corrosion studies are presented
below. The individual studies can be found in Annex I.

Table 12: Summary table of animal studies on skin corrosion/irritation
Method,
guideline,
deviations
if any
Draize
method
Nonguideline,
non-GLP

Nonguideline,
non-GLP

Species,
strain,
sex,
no/group
Rabbit,
Albino
(sex
not
specified)

Test
substance,

Resorcinol
diglycidyl
ether

Number of
animals
not
specified
Rabbit,
Resorcinol
Albino
diglycidyl
not ether
(sex
specified)
Four

Dose
levels
Results
duration
of -Observations and time point of onset
exposure
-Mean scores/animal
-Reversibility
Concentration
Moderately irritating, with Draize score of 5
not specified
out of possible 8
24 h exposure,
occlusive,
readings at 24
and 72 h

Concentration
not specified;
7 daily
applications of 7
h exposure;

Reference

Hine et al.,
1958

Klimisch
score: 2

Severe irritation reported, score 8 out of
possible 8 for erythema and edema
(individual daily scores not reported). Three
animals died by day 8.

Hine et al.,
1958

Klimisch
score: 2
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Method,
guideline,
deviations
if any

Species,
strain,
sex,
no/group
animals

Test
substance,

Dose
levels
Results
duration
of -Observations and time point of onset
exposure
-Mean scores/animal
-Reversibility
Readings at 24 h
intervals (prior
to subsequent
application)

Nonguideline,
non-GLP

Rabbit,
Five
animals

Resorcinol
diglycidyl
ether

0.01 ml of a Scar tissue formation was observed in one
10% solution in animal, and a definite erythema and edema
acetone;
were observed in the other four rabbits

Westrick
and Gross,
1960

Details on the
exposure period
and time points
of
evaluation
provided

Klimisch
score: 4

0.5 ml of a 60% Severe irritation which progressed to
solution
in necrosis.
xylene;
Further, it is noted that the contribution of
24 h exposure
xylene to the observed effects cannot be
excluded.

Westrick
and Gross,
1960

Nonguideline,
non-GLP

Rabbit
Resorcinol
(strain en diglycidyl
sex
not ether
specified)
Number of
animals
not
specified

Reference

(limited
details
available
(secondary
literature))

Klimisch
score: 3
(limited
details
available
(secondary
literature);
co-exposure
with xylene
which might
interfere
with the
outcome)

Summary on skin irritation/corrosion:
In a skin irritation study in which resorcinol diglycidyl ether was applied to rabbit skin for 24h, resorcinol
diglycidyl ether was a moderate skin irritant (Draize score 5/8) (Hine et al., 1958). In a second study in
which 4 rabbits were treated with 7 daily applications of 7 h each, severe irritation was reported (Draize
score 8/8) (Hine et al., 1958). Within this study, 3 deaths, which occurred by treatment-day 8, were attributed
to severe irritation. Finally, two studies were described (via secondary source) that reported irritation upon
single exposure to resorcinol diglycidyl ether (Westrick and Gross, 1960).
Resorcinol has a current harmonized classification for skin irritation as Skin Irrit. 2 (H315). The original
CLH proposal from 1997 is provided in chapter 15 of this CLH-report.

10.5 Serious eye damage/eye irritation
This hazard class has not been evaluated.
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10.6 Respiratory sensitisation
This hazard class has not been evaluated.

10.7 Skin sensitisation
This hazard class has not been evaluated.

10.8 Germ cell mutagenicity
This hazard class has not been evaluated.
However, in support of the evaluation of the endpoint carcinogencity, a summary table and a short summary
of the in vitro and in vivo mutagenicity studies are presented below. The individual studies can be found in
Annex I.

Table 13: Summary table of mutagenicity/genotoxicity tests in vitro
Method,
guideline,
deviations
any
Microorganisms

Test substance, concentration levels, Observations
controls, etc

Reference

if

Reverse
Mutation
Salmonella
typhimurium
Strains: TA98,
TA100,
TA1535,
TA1537

Purity: 87.9% (analyzed; method not
reported)

Outcome:
TA98: negative
TA1537: negative
Method: 5 doses in DMSO using
TA1535: positive with and
triplicate plates, retest at least one week without metabolic activation
later
TA100: positive without
metabolic activation and with rat
Concentrations (μg/plate)
S9 mix; equivocal with hamster
Initial study: 0-333(-S9 mix), 0S9 mix
2,000(+S9 mix)
Retest: 0-100(-S9 mix), 0Cytotoxicity: Slight clearing of
1,000/1,500(+S9 mix)
background lawn in the highest
and sometimes second to highest
Metabolic system: Liver S9 mix from
dose tested
Aroclor 1,254-induced male SpragueDawley rats and Syrian hamsters

Canter et al., 1986;
NTP, 1986
Klimisch score 2

Control: Negative: vehicle; Positive: S9 mix: sodium azide (TA100,
TA1535), 9-aminoacridine (TA1537),
4-nitro-o-phenylenediamine (TA98);
+S9 mix 2-aminoanthracene (all
strains)
Statistical analysis: not used
Reverse
Mutation
Salmonella
typhimurium

Purity: >98% (HPLC)
Concentrations: 0, 50, 100, 200, 500,
1,000 μg/plate

Outcome: positive
Revertant colonies: 116, 438, 609,
772, 117, toxic, for 0, 50, 100,
200, 500, 1,000 μg/plate, for
control and lowest through

Seiler, 1984b
Klimisch score: 3
(only one strain; no
metabolic activation;
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Method,
Test substance, concentration levels, Observations
guideline,
controls, etc
deviations
if
any
Strains: TA100 Metabolic system: not used
highest concentration, resp.
Control: Negative control: not
specified, Positive control: not used

Cytotoxicity: In 500 and 1000
μg/plate test

Statistical analysis: not used

Mammalian
cells
Gene mutation
Mouse
lymphoma
L5178Y cells,
tk locus

Method: Test performed in duplicate at
tk
Concentrations: 0, 0.25, 0.5, 1, 2, 4
μg/ml
Metabolic activation: not used
Controls: Negative: dimethylsulfoxide;
Positive: ethyl methanesulfonate

Outcome: Mutant frequency (no.
of mutant clones/million viable
clones)

Reference

no information on
potential solvent used;
no positive control;
not specified negative
control; number of
replicates unknown)

McGregor et al., 1988
Klimisch score 2

Tk: Positive (5.3 fold increase
mutant fraction) respectively: 60,
339, 783 761, lethal, lethal (1st
test), 35, 182, 369, 689, 982,
lethal (2nd test)
Cytotoxicity: Relative total growth

Purity: unknown
Solvent: unknown

Gene mutation
Mouse
lymphoma
L5178Y cells,
tk locus, hprt
locus

Statistical analysis: dose-trend test and
variance analysis
Method: Test performed in duplicate at
tk and hprt locus
Concentrations: 0, 0.1, 0.4, 0.7 μg/ml
(first exp.), 0, 0.1, 0.2, 0.4 μg/ml
(second exp.)
Metabolic activation: not used
Controls: Negative: used, but not
specified; Positive: ethyl
methanesulfonate

Outcome: Mutant frequency (no.
of mutant clones/million viable
clones)

McGregor et al., 1996

Kimisch score 3 (no
metabolic activation,
Tk: Positive, respectively: 14, 45, no information on
157, 238 (1st test), 21, 48, 99, 173 potential solvent used,
(2nd test):
purity unknown,
Hprt: negative, 4, -, 8, 22 (first
negative control not
test), 12, 7, 4, 16 (2nd test)
specified)
Cytotoxicity: Relative total growth

Purity: unknown
Solvent: unknown

Chromosome
Aberration
Chinese
Hamster Ovary
cells

Statistical analysis: not used
Method: Positive results were repeated
Concentrations (μg/ml): 0, 0.5, 1.6, 5,
16 (-S9); 0, 5, 16, (25 only in 2nd test),
50 (+S9)
Metabolic activation: Liver S9 mix
from Aroclor 1254-induced male
Sprague-Dawley rats

Outcome: Positive with and
Gulati et al., 1989
without metabolic activation;
% cells with aberrations (*
Klimisch score 2
indicates statistical significance):
3, 1, 4, 14*, 61* (-S9, 1st test); 0,
5*, 6*, 40*, 69* (-S9, 2nd test); 3,
3,10, 58* (+S9, 1st test); 3, 5, 8,
6, 27* (+S9, 2nd test)
Cytotoxicity: No information
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Method,
guideline,
deviations
any

Test substance, concentration levels, Observations
controls, etc

Reference

if
Controls: Negative: vehicle; Positive:
mitomycin C (-S9), cyclophosphamide
(+S9)

reported

Purity: >87.9% (analyzed; method not
reported)
Solvent: DMSO

Chromosome
Aberration
Chinese
Hamster Ovary
cells

Statistical analysis: conducted on
slopes of the dose-response curves and
on individual dose points
Method: 6 and 24 hours exposure
Solvent: DMSO
Concentrations: 2.5, 8, 25 μg/ml
Metabolic system: not used
Control: Negative control: not
specified, Positive control: not used
Purity: >98% (HPLC)
Statistical analysis: estimated with the
aid of the tables of Kastenbaum and
Bowman (1970)

Outcome: Positive; % aberrant
metaphases (number of
metaphases scored):
2 (100), 8 (100), 24 (33), 44 (25)
for 6 hr exposure, 2 (100), 9
(100), 48 (50), 93 (15) for 24 hr
exposure for control and lowest
through highest concentration,
resp.
Cytotoxicity: high at 8 and 25
μg/ml

Other studies
Sister
chromatid
Exchange
Chinese
Hamster Ovary
cells

Method: Positive results were repeated
Concentrations (μg/ml): 0, 0.05, 0.16,
0.5, (1.6 only in 1st test) (-S9); 0, 0.5,
1.6, 5, 16 (+S9)
Metabolic activation: Liver S9 mix
from Aroclor 1254-induced male
Sprague-Dawley rats
Controls: Negative: vehicle; Positive:
mitomycin C (-S9), cyclophosphamide
(+S9)
Purity: >87.9% (analyzed; method not
reported)
Solvent: DMSO

Outcome:
Positive with and without
metabolic activation

Seiler 1984b
Klimisch score 3 (no
information on check
cell line absence of
mycoplasma, number
of chromosomes); no
metabolic activation;
no information on
potential solvent used,
negative control not
specified; no positive
controls; number of
replicates unknown;
no standard deviations
reported; low numbers
of metaphases scored
at cytotoxic
concentrations)

Gulati et al., 1989
Klimisch score 2

Number of SCE/cell (* indicates
statistical significance): 7.7, 9.7*,
10*, 30*, 71* (-S9, 1st test); 9.1,
8.4, 21*, 49* (-S9, 2nd test); 9.6,
9.8, 10, 13*, 51* (+S9, 1st test);
9.4, 8.5, 9.9, 14*, 39* (+S9, 2nd
test)
Cytotoxicity: No information
reported

Statistical analysis: conducted on
slopes of the dose-response curves and
on individual dose points
Alkylating
potency using
the 4-(4-

Method: According to Friedman and
Boger (1961)

Outcome: positive; Optical
density at 450 nm (measured
against negative control): 0.23,

Seiler 1984b
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Method,
guideline,
deviations
if
any
nitrobenzyl)
pyridine assay
Epoxyhydrolase
containing rat
and mice liver
homogenates

Test substance, concentration levels, Observations
controls, etc
Concentrations: 12.5, 25, 50, 100 μg
Control: Negative control: not
specified, Positive control: not used

Reference

0.55, 1.17, 2.18, respectively

Purity: >98% (HPLC)
Solvent: unknown
Statistical analysis: no descriptive or
comparative statistics reported

Table 14: Summary table of mutagenicity/genotoxicity tests in mammalian somatic or germ
cells in vivo
Method,
Test substance, concentration levels, Observations
guideline,
controls, etc
deviations
if
any
Somatic
cell
mutagenicity
Micronucleus

Male B6C3F1
mice, bone
marrow

Method: 5 animals per dose, test
performed in triplicate, intraperitoneal
injection on three consecutive days,
bone marrow cells sampled 24 hr after
last treatment
Concentrations: 15.2, 30.4, 60.8 mg/kg
(first and second test), 30.4, 60.8, 91.2
mg/kg (third test)

Micronucleus
(follow up
previous test
with higher
concentrations)
Male B6C3F1
mice; bone
marrow cells

Micronucleus
ICR mice (male

Controls: Negative: vehicle; Positive:
dimethylbenzanthracene
Purity: unknown
Solvent: corn oil
Statistical analysis: %PCEb: ANOVA;
micronucleated PCE: unadjusted onetailed
Pearson chi-square test (pairwise
comparison with solvent control group)
and one-tailed trend test
Method: 5 animals per dose, single
intraperitoneal injection, sampled 24 hr
after treatment
Concentrations: 90, 180, 270 mg/kg
Controls: Negative: vehicle; Positive:
dimethylbenzanthracene
Purity: unknown
Solvent: corn oil
Statistical analysis: unadjusted onetailed Pearson chi-square test (pairwise
comparison with solvent control group)
and one-tailed trend test
Method: single oral dose, 4 animals per
dose
Doses: 300 mg/kg with 24h fixation

Outcome: Overall result:
negative; first test was positive:
dose-related increase in
micronuclei (highest dose:
p=0.0442, trend: p=0.038), the
other two tests were negative

Reference

Shelby et al., 1993
Kllimisch score 2

Toxicity: All animals survived,
no cytotoxicity to PCE observed

Outcome:
Shelby et al., 1993
Positive: dose-related increase in
micronuclei (highest dose:
Klimisch score: 2
p=0.0008, trend: p=0.001)
Toxicity: no information on
survival/clinical signs of toxicity
and toxicity to bone marrow

Outcome

Seiler, 1984b

Negative: inactive with respect to
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Method,
guideline,
deviations
any
and female)

Other
systems

Test substance, concentration levels, Observations
controls, etc

Reference

if
time; 600 mg/kg with 24, 48 and 72h
fixation time
Control: Negative control: not specified,
Positive control: not used
Purity: >98% (HPLC)
Solvent: polyethylene-glycol (PEG 400)
Statistical analysis: not used

micronuclei formation

Klimisch score 3
(negative control not
specified; no positive
Toxicity: 1 out of 4 animals died controls; no
within 48 h in the experiments information on toxicity
to bone marrow, low
with 48h and 72h fixation time
number of animals)

Exposure: 3 days to 50,000 ppm in
feeding solution

Outcome:
Mutagenic: 0.19 and 1.31%
lethals for control and exposed
groups, resp.

test

Sex-linked
recessive lethal
induction
Drosophila
melanogaster

Controls: Negative: solvent; Positive:
nitrosodimethylamine and βpropiolactone

Toxicity: no mortality or sterility

Purity: 87.9%
Solvent: 9% ethanol, 1% Tween-80;
initial solution was diluted with aqueous
5% sucrose for feeding

Reciprocal
translocations
induction
Drosophila
melanogaster

Statistical analysis:
Poisson distribution to correct for
spontaneous mutations. Normal test as
suggested by Margolin et al. (1983)
Exposure: three days to 50,000 ppm in
feeding solution
Controls: No concurrent negative
controls (results were compared to
combined historical control for three
laboratories which was very low,
namely 0.001%); Positive: Nnitrosodimethylamine and βpropiolactone
Purity: 87.9%
Solvent: 9% ethanol, 1% Tween-80;
initial solution was diluted with aqueous
5% sucrose for feeding
Statistical
analysis:
Conditional
binomial test

Outcome:
Mutagenic: total reciprocal
translocations: 11 in 4,661 tests
(0.24%)

Valencia et al., 1985;
Woodruff et al., 1984

Klimisch score 3
(Classification based
on studies in
mammalians; no
OECD guideline
anymore)

Valencia et al., 1985;
Woodruff et al., 1984

Klimisch score 3
(Classification based
on studies in
mammalians; no
OECD guideline
anymore)

Germ cell genotoxicity
Genotoxicity studies of resorcinol diglycidyl ether in germ cells, which can be considered relevant for
humans, are not available.
Somatic genotoxicity
Resorcinol diglycidyl ether was investigated in genotoxicity tests for the 3 endpoints of genotoxicity: gene
mutations, structural and numerical chromosome aberrations.
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In vitro, resorcinol diglycidyl ether induced gene mutations in bacteria (TA100 and TA1535 strains, with and
without metabolic activation) and in mammalian cells (mouse lymphoma study, tk locus). Exposure to
resorcinol diglycidyl ether did also result in an increase in cells with chromosome aberrations with and
without metabolic activation. The supporting genotoxicity tests confirmed the positive findings in in vitro
tests.
In vivo, positive results were found in micronucleus tests at triplicate intraperitoneal doses of 60.8 mg /kg bw
and at single intraperitoneal doses of 270 mg/kg bw.
The available data are in line with the existing harmonised classification as Muta. 2. The original CLH
proposal from 1997 is provided in chapter 15 of this CLH-report.

10.9 Carcinogenicity
Table 15: Summary table of animal studies on carcinogenicity
Method,
Test
substance,
guideline,
levels
duration
deviations if exposure
any, species,
strain, sex,
no/group
F344/N rats
50 rats per
dose/sex

dose
of

Results

Resorcinol diglycidyl ether; Survival: At end of study (week 104-105): males: 84, 10,
purity: 81%
0%; females: 74, 32, 2% for control, low, and high-dose
respectively.
Gavage, 5 times/week,
Adverse effects: Wheezing and respiratory distress. Body
vehicle corn oil,
weights: High dose: lower than control after week 30;
0, 25, 50 mg/kg bw/d
Low dose: lower than control after week 80
Increased incidence of hyperkeratosis and basal cell
Exposure period: 103
hyperplasia in forestomach in both dose groups and both
weeks
sexes
Observation period: 104105 weeks
Tumours: For control, low, and high-dose respectively
Statistical analysis tumour Forestomach: squamous cell papillomas: males: 0, 34,
12% (Adjusted for intercurrent mortality: 0, 40.9,
incidences: Fisher’s exact
33.5%); females: 0, 14, 2% (Adjusted: 0, 24.2, 14.3%)
test for pairwise
Forestomach: squamous cell carcinoma: males: 0, 76, 8%
comparison, Cochran(adjusted: 0, 100, 100%); females: 0, 68, 6% (adjusted: 0,
Armitage linear trend test
97, 100%)
for dose response trends.
Two methods adjusting for
intercurrent mortality using
combining contingency
tables by Mantel and
Haenszel (1959) (life table
test & incidental
tumour test).

Supplemental Resorcinol diglycidyl ether;
to previous
purity: 81%
study
Gavage, 5 times/week,
F344/N rats vehicle corn oil,
0, 12 mg/kg bw/d
50 rats per
dose/sex
exposure period: 103 weeks

Survival: At end of study (week 104-105): males: 78,
46%; females: 78, 70% for control and treated
respectively

Reference

NTP 1986;
KrishnaMurthy et al.,
1990

Klimisch
score: 2

NTP 1986;
KrishnaMurthy et al.,
1990

Adverse effects: Increased incidence of hyperkeratosis
and basal cell hyperplasia in forestomach in both sexes
Tumours: For control and treated respectively.

Klimisch
score: 2
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Method,
Test
substance,
guideline,
levels
duration
deviations if exposure
any, species,
strain, sex,
no/group

dose
of

observation period: 104105 weeks

B6C3F1
mice
50 mice per
dose/sex

SwissMillerton
female mice

Results

Forestomach: squamous cell papillomas: males: 0, 32%
(Adjusted for intercurrent mortality: 0, 51.7%); females:
0, 38% (Adjusted: 0, 48.4%)
Forestomach: squamous cell carcinoma: males: 0, 78%
(adjusted: 0, 92.8%); females: 0, 54% (adjusted: 0, 64%)

Statistical analysis tumour
incidences: Fisher’s exact
test for pairwise
comparison, Two methods
adjusting for intercurrent
mortality using combining
contingency tables by
Mantel and Haenszel
(1959) (life table test &
incidental tumour test).
Resorcinol diglycidyl ether; Survival: At end of study (week 104-105): males: 60, 52,
purity: 81%
68%; females: 40, 26, 20% for control, low, and highdose respectively
Gavage, 5 times/week,
Adverse effects: Body weights: High dose female mice:
vehicle corn oil,
lower than control after week 20; Other groups were
0, 50, 100 mg/kg bw/d
comparable to control. Increased incidence of
exposure period: 103 weeks hyperkeratosis and epithelial cell hyperplasia in
observation period: 104forestomach in both dose groups and both sexes
105 weeks
Tumours: For control, low, and high-dose respectively
Statistical analysis tumour Forestomach: squamous cell papillomas or
incidences: Fisher’s exact
papillomatosis: males: 0, 8, 20% (Adjusted for
test for pairwise
intercurrent mortality: 0, 14, 29.4%); females: 0, 10, 20%
comparison, Cochran(Adjusted: 0, 33.4, 73.1%)
Armitage linear trend test
Forestomach: squamous cell carcinoma: males: 0, 29,
for dose response trends.
50% (adjusted: 0, 40.7, 55.5%); females: 0, 24, 47%
Two methods adjusting for (adjusted: 0, 53.3, 70.5%)
intercurrent mortality using Liver: hepatocellular carcinoma: females: 0, 2, 6%
combining contingency
(adjusted 0, 6.3, 25%)
tables by Mantel and
Liver: hepatocellular carcinoma and adenoma combined:
Haenszel (1959) (llfe table females: 6, 2, 14% (adjusted 16, 6, 43%)
test & incidental
tumour test).
Resorcinol diglycidyl ether
Purity: not specified

Dermal application (to
clipped dorsal skin)
30 treated; 60
1% in benzene, three times
untreated
per week, about 100 mg of
controls; 60
solution per application
vehicle
controls
Exposure + observation
period: life-span

Reference

Survival: Median survival time: 441, 408 and 491 days
for untreated control, vehicle control and treated mice,
resp
Tumours: No tumours observed in any group

NTP 1986;
KrishnaMurthy et al.,
1990

Klimisch
score: 2

Van Duuren et
al., 1965
Klimisch
score: 3

The study was continued
until there were no
survivors
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Method,
Test
substance,
guideline,
levels
duration
deviations if exposure
any, species,
strain, sex,
no/group

dose
of

C57/B1 mice Resorcinol diglycidyl ether
Total concentration 0.75
mM
20 treated

Results

Survival: 14/20 after 8 months
Tumours: One skin tumour observed (after 8 months)

Exposure route, frequency
and duration, vehicle,
purity test material,
observation period, method
of tumour detection: not
specified
C57/B1 mice Resorcinol diglycidyl ether Authors state that substance was carcinogenic; organs not
Purity: not specified
mentioned

Long-Evans
rats

Reference

Kotin and
Falk,
1963
Klimisch
score: 3 (not
adequate for
carcinogenicity
asssessment)
McCammon et
al., 1957

Intrascapular painting three
times a week
Resorcinol diglycidyl ether Authors state that substance was carcinogenic; organs not
Purity: not specified
mentioned

Klimisch
score: 4
McCammon et
al., 1957

Subcutaneous injection

Klimisch
score: 4

The table above summarizes the carcinogenicity studies in experimental animals. In these studies resorcinol
diglycidyl ether was administered orally (gavage), dermally or by subcutaneous injection. No inhalation
carcinogenicity studies were available.

10.9.1

Short summary and overall relevance of the provided information on
carcinogenicity

No data on the carcinogenicity of resorcinol diglycidyl ether in humans are available.
The animal studies published in 1957-1965 have substantial shortcomings in design and reporting and are not
adequate for assessment of carcinogenicity. The studies of the NTP were well performed and reported and,
therefore, considered suitable for assessing the carcinogenic potential of resorcinol diglycidyl ether.
Long-term oral carcinogencity studies were performed with rats and mice (NTP 1986; Krishna-Murhty et al.,
1990). In the 2-year oral gavage study in rats (0, 25, 50 mg/kg bw/d, 5 d/wk, 2 year), observed effects
included reduced body weight gain and a dose-related reduced survival in both sexes. At the end of the 2year study, 42/50, 5/50 and 0/50 male and 37/50, 16/50 and 1/50 female rats of the 0, 25 and 50 mg/kg bw/d
dose groups, respectively, had survived. Histopathological examination revealed lesions in forestomach.
These included non-neoplastic lesions such as basal cell hyperplasia and hyperkeratosis, and statistically
increased increased incidences of benign and malignant neoplastic lesion of the epithelium such as squamous
cell papilloma (males: 0/50, 17/50 (34%) and 6/49 (12%), females: 0/49, 7/50 (14%) and 1/50 (2%)) and
squamous cell carcinoma (males: 0/50, 38/50 (76%) and 4/49 (8%), females: 0/49, 34/50 (68%) and 3/50
(6%)). It is noted that in the high dose animals, the effects were not as striking, which may be explained by
the markedly increased number of deaths (Table 16). Adjustment of these numbers for intercurrent mortality,
the incidences of squamous papillomas were 0, 40.9 and 33.5% (0, 25 and 50 mg/kg bw/d) for male rats, and
0, 24.2, 14.3% for female rats. Adjusted incidences for squamous carcinomas were 0, 100 and 100% (0, 25
and 50 mg/kg bw/d) for male rats and 0, 97, 100% for female rats. In addition to the increased incidences of
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forestomach tumours, some tumour types were observed with reduced incidences (i.e. adrenal
pheochromocytoma, leukemia, pituitary adenoma, and thyroid C-cell tumors in males and females; lung
adenoma, pancreatic islet cell tumors, and interstitial cell tumors of the testes in males; and mammary
glandfibroadenomas and uterine tumors in females). However, none of these decreases were statistically
significant when life table analyses were used, and they appeared to be related to the reduced survival
observed in the dosed groups relative to those in the controls (NTP, 1986; Krishna-Murthy et al., 1990).
Table 16. Incidences of neoplasms of the stomach in male and female rats administered resorcinol diglycidyl
ether in corn oil by gavage for two years (NTP, 1986; Krishna-Murthy, 1990). A: main study, B:
supplemental study
A
0
m
Squamous cell papilloma
Overall incidence
Adjusted incidence(a)
Terminal incidence
Life table test
Cochran-Armitage trend test
Fischer Exact test

0/50 (0%)
0.0%
0/42 (0%)
P<0.001
P=0.058

Squamous cell carcinoma
Overall incidence
Adjusted incidence(a)
Terminal incidence
Life table test
Cochran-Armitage trend test
Fischer Exact test

0/50 (0%)
0.0%
0/42 (0%)
P<0.001
P=0.199

Dose resorcinol diglycidyl ether (mg/kg bw/d)
25
f
m
f
m
0/49 (0%)
0.0%
0/36 (0%)
P<0.001
P=0.421

0/49 (0%)
0.0 %
0/36 (0%)
P<0.001
P=0.300

50
f

17/50 (34%)
40.9%
0/5 (0%)
P<0.001

7/50 (14%)
24.2%
1/16 (6%)
P=0.002

6/49 (12%)
33.5 %
0/0 (0%)
P<0.001

1/50 (2%)
14.3%
0/1 (0%)
P=0.125

P<0.001

P=0.007

P=0.012

P=0.505

38/50 (76%)
100%
5/5 (100%)
P<0.001

34/50 (68%)
97.0%
15/16 (94%)
P<0.001

4/49 (8%)
100%
0/0 (0%)
P<0.001

3/50 (6%)
100.0%
1/1 (100%)
P<0.001

P<0.001

P=0.001

P=0.056

P=0.125

(a) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality

B
Dose resorcinol diglycidyl ether (mg/kg bw/d)
0
12
m
f
m
f
Squamous cell papilloma
Overall incidence
Adjusted incidence(a)
Terminal incidence
Life table test
Incidental tumour test
Fischer Exact test
Squamous cell carcinoma
Overall incidence
Adjusted incidence(a)
Terminal incidence
Life table test
Incidental tumour test
Fischer Exact test

0/50 (0%)
0.0%
0/39 (0%)

0/50 (0%)
0.0%
0/39 (0%)

16/50 (32%)
51.7%
10/23 (43%)
P<0.001
P<0.001
P<0.001

19/50 (38%)
48.4%
15/35 (43%)
P<0.001
P<0.001
P<0.001

0/50 (0%)
0.0%
0/39 (0%)

0/50 (0%)
0.0 %
0/39 (0%)

39/50 (78%)
92.8%
20/23 (87%)
P<0.001
P<0.001
P<0.001

27/50 (54%)
64.0%
20/35 (57%)
P<0.001
P<0.001
P<0.001

(a) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality

Due to the excessive mortality at the high dosed rats, a supplemental rat study was performed using
resorcinol diglycidyl ether at dose levels of 0 and 12 mg/kg bw/d (5 d/wk, 2 yr). Survival of male but not
female rats was significantly reduced compared to the controls. The reduced survival in males was probably
due to the increase in squamous cell carcinomas as the incidence of intercurrent mortality without such
tumours was comparable between the treated group ((27-19)/50) and the controls (11/50). The body weights
were not affected. Similar lesions of the forestomach were observed upon histopathological examination.
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Markedly increased incidences of hyperkeratosis and basal cell hyperplasia, and squamous cell papilloma
(males: 0/50 (0%), 16/50 (32%); females: 0/50 (0%), 19/50 (38%)) and carcinoma (males: 0/50 (0%), 39/50
(78%); females: 0/50 (0%), 27/50 (54%)) were noticed in both sexes. In addition to the increased incidences
of forestomach tumours, some tumour types were observed with reduced incidences (i.e. C-cell tumors of the
thyroid in males, and pheochromocytomas of the adrenal medulla in females) (NTP, 1986; Krishna-Murthy
et al., 1990).
In the 2-year oral gavage study in mice (0, 50 and 100 mg/kg bw/d, 5 d/wk, 2 year), observed effects
included reduced body weight in high dose females. Survival was not significantly affected but survival was
low in all female mice groups. Histopathological evaluation revealed treatment-related lesions which were
primarily observed in the forestomach of low and high dose mice of both sexes. The incidence of
hyperkeratosis and epithelial cell hyperplasia in the forestomach was markedly increased in low- and highdose mice of both sexes, and squamous cell papillomas and papillomatosis (males: 0/47 (0%), 4/49 (8%),
10/50 (20%); females: 0/47 (0%), 5/49 (10%), 10/49 (20%)) and carcinomas (males: 0/47 (0%), 14/49
(29%), 25/50 (50%); females: 0/47 (0%), 12/49 (24%), 23/49 (47%)) of the forestomach occurred in male
and female mice with statistically significant positive trends and the incidences in the high dose groups were
significantly higher than those in the controls. Further, a positive trend was observed for hepatocellular
carcinoma in female mice and the incidences of combined adenoma and carcinoma in liver were statistically
significantly increased. NTP (1986) considered these as not related to treatment. In comparison with
historical control data, the incidence in females dosed with the high dose resorcinol diglycidyl ether (6% for
carcinoma, 14% for combined adenoma/carcinoma) was lower than that in historical controls at the same
laboratory (upper level 8% for carcinoma and 14% for combined adenoma/carcinoma). Historical control
data should preferably be taken from the same laboratory and the same strain, using a time period that is
close to the time period at which the study under consideration is conducted. The NTP-study were conducted
at Mason lab, which is also included in the historical control data as presented by NTP. It is noted that that
the exact time period has not been specified for the individual historical studies. No further details are
available on the historical control data from NTP. In addition to the increased incidences of forestomach
tumours, some tumour types were observed with reduced incidences (i.e. all types of malignant lymphomas
in females, and fibroma, fibrosarcoma, or -carcoma in male mice) (NTP 1986; Krishna-Murthy et al., 1990).

Potential mechanism and human relevance of the forestomach tumours.
The precise underlying mechanism of action for any forestomach carcinogen is at present not fully known.
The tumorigenic lesions may be the result of a direct, genotoxic action of the compound on the epithelium,
an indirect action (a prolonged proliferation stimulus) or a combination of both (RIVM, 2003).
A working group of IARC concluded that carcinogens that are DNA reactive and cause forestomach tumours
in rodents – even if they only caused tumours at this site – should be evaluated as if they presented a
carcinogenic hazard to humans (IARC, 2003). This conclusion is based on the fact that although humans do
not have a forestomach, they do have comparable squamous epithelial tissues in the oral cavity and the upper
two-thirds of the oesophagus. Also, the target tissues for carcinogens may differ between experimental
animals and humans and a forestomach carcinogen in rodents may target a different tissue in humans.
Proctor et al. (2007) reviewed the relevance of rodent forestomach tumours in cancer risk assessment.
Substances that cause forestomach tumour through nongenotox mechanisms they consider not to be relevant
for human carcinogenicity because the mode-of-action is specific to the forestomach. Substances that are
DNA reactive and cause tumours at multiple sites, in addition to the forestomach, are likely relevant human
carcinogens (Proctor et al., 2007).
Further, the CLP-guidance (section 3.6.2.3.2a) states the following with respect to forestomach tumours (i.e.
tumours occurring in tissues with no human equivalent): “Forestomach tumours in rodents following
administration by gavage of irritating or corrosive, non mutagenic substances. In rodents, the stomach is
divided into two parts by the muco-epidermoid junction separating squamous from glandular epithelium.
The proximal part, or forestomach, is non-glandular, forms a continuum with the oesophagus, and is lined
by keratinized, stratified squamous epithelium. While humans do not have a forestomach, they do have
comparable squamous epithelial tissues in the oral cavity and the upper two-thirds of the oesophagus. See
also this Section (k), IARC (2003), and RIVM (2003).
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Tumours occurring in such tissues indicate that the substance has the potential to induce carcinogenic
effects in the species tested. It cannot automatically be ruled out that the substance could cause similar
tumours of comparable cell/tissue origin (e.g. squamous cell tumours at other epithelial tissues) in humans.
Careful consideration and expert judgement of these tumours in the context of the complete tumour response
(i.e. if there are also tumours at other sites) and the assumed mode of action is required to decide if these
findings would support a classification. However, tumours observed only in these tissues, with no other
observed tumours are unlikely to lead to classification. However, such determinations must be evaluated
carefully in justifying the carcinogenic potential for humans; any occurrence of other tumours at distant sites
must also be considered.”
Based on the available in vitro and in vivo mutagenicity studies, resorcinol diglycidyl ether can be considered
a mutagenic subtance. In vitro studies showed that resorcinol diglycidyl ether induced gene mutations in
bacteria, and mouse lymphoma cells (tk locus) and structural chromosomal aberrations in cultured
mammalian cells with and without metabolic activation, which suggests a stochastic genotoxic mechanism.
The in vivo mouse micronucleus study of Seiler (1984b), applying exposure to resorcinol diglycidyl ether via
the oral route, did not find a positive response. The in vivo mouse micronucleus of Shelby et al. (1993),
applying exposure to resorcinol diglycidyl ether via the intraperitoneal route (which is considered
physiologically less relevant to humans), revealed statistically significant increases in cells with micronuclei
upon single high exposure only. It is noted that upon a triple-exposure with somewhat lower dose levels, a
negative outcome was considered. Shelby et al. (1993) considered that due to the toxicity characteristics of
resorcinol diglycidyl ether, a triple-exposure protocol does not permit use of a sufficiently high dose levels to
induce observable genetic toxicity.
The data of the toxicokinetic study performed by Seiler (1984a) indicates that oral absorption occurs, which
is likely to be followed by systemic distribution (of the parent compound and/or its metabolites). Seiler
(1984a) observed that the total amount of radioactivity recovered from urine collected up to 4 hours after a
single oral dose of 1000 mg/kg body weight was nearly 50% of the applied dose. Nevertheless, resorcinol
diglycidyl ether-induced micronucleus could not be revealed upon oral exposure in vivo (Seiler, 1984b),
though upon intraperitoneal administration of high doses positive findings were noticed (Shelby et al., 1997).
The CLP-guidance states that “A positive result for somatic or germinal mutagenicity in a test using
intraperitoneal administration only shows that the tested substance has an intrinsic mutagenic property, and
the fact that negative results are exhibited by other routes of dosage may be related to factors influencing the
distribution/ metabolism of the substance which may be characteristic to the tested animal species. It cannot
be ruled out that a positive test result in intraperitoneal studies in rodents may be relevant to humans.”
Resorcinol diglycidyl ether-induced tumours were only observed in the forestomach, i.e. the site of contact.
Tumours in other, systemic, tissues were not observed (NTP 1986; Krishna-Murthy et al., 1990). The
toxicokinetic study performed by Seiler (1984a) also showed that resorcinol diglycidyl ether is rapidly
inactivated within the body, which might explain why in vitro studies showed clear genotoxic effects
whereas not all in vivo mutagenicity results were conclusive. This rapid metabolization to genetically
inactive substance and the in vitro results indicating that this substance does not require metabolic activation
might also explain why resorcinol diglycidyl ether-induced tumours were observed only at the site of contact
(the forestomach) in the oral (gavage) carcinogenicity studies performed by the NTP, because the active
substance is not distributed to other tissues in significant amounts.
The available skin irritation data, the repeated dose studies as well as the carcinogenicity studies point
towards an irritative effect at the site of contact upon exposure to resorcinol diglycidyl ether. Resorcinol
diglycidyl ether was found to be a moderate skin irritation upon 24h application on rabbit skin (Draize score
5/8) (Hine et al., 1958). Multiple applications (7 daily applications of 7 h each) to rabbit skin resulted in
severe irritation (Draize score 8/8), which in some animals even resulted in death (Hine et al., 1958). In the
2-week and 13-week repeated dose studies, resorcinol diglycidyl ether (via oral gavage) was found to induce
effects primarily in the forestomach of F344/N rats and B6C3F1 mice of both sexes, causing mucosal cell
proliferation, hyperkeratosis, hyperplasia and papillary growth, mucosal ulcers of the forestomach
(Ghanayem et al., 1986; NTP, 1986; Krishna-Murthy et al., 1990). When comparing the type/severity of
stomach effects in the 2-week and 13-week oral gavage studies with respect to dose levels, mainly local
effects with limited severity were noticed in these repeated dose studies. Severe type of effects such as
ulceration was only observed at high dose levels (i.e. higher than the dose levels as applied in the
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carcinogenicity studies). The data of the NTP carcinogenicity study also point towards local irritation in the
forestomach as hyperkeratosis and hyperplasia of the epithelium were observed (NTP 1986; Krishna-Murthy
et al., 1990). Taking into account these data, this might suggest that chronic tissue damage with resultant
hyperplasia may have contributed to the carcinogenic response in the forestomachs of rats and mice.
Based on the available carcinogenicity data and taking into account the data on toxicokinetics, skin irritation,
repeated dose toxicity and mutagenicity, it is considered that resorcinol diglycidyl clearly induces local
effects at the site of contact. Upon oral exposure this results in mucosal cell proliferation, hyperkeratosis,
hyperplasia, papillary growth, mucosal ulcers and squamous cell papillomas and carcinomas in the
forestomach, and by that, it may be considered that resorcinol diglycidyl ether acts (at least partly) via an
indirect mode of action (i.e. a prolonged proliferation stimulus). However, as resorcinol diglycidyl ether was
also found to be a mutagenic substance, though probably acting at the site of contact and not via systemic
exposure due to inactivation, it may be considered that the resorcinol diglcidyl ether-induced forestomach
tumours are induced via a (local) genotoxic mechanism.
Taking into account the considerations of RIVM (2003) and IARC (2003), the forestomach tumours as
observed in F344/N rats and B6C3F1 mice of both sexes (NTP 1986; Krishna-Murthy et al., 1990) should be
taken forward for classification of resorcinol diglycidyl ether for the endpoint carcinogenicity. A potential
irrelevance for humans is not clearly demonstrated for the resorcinol diglycidyl ether-induced forestomach
tumours.
Read-across with other related substances
As far as known to the Dossier submitter no other resorcinol glycidyl ethers have been tested for
carcinogenicity. Several other glycidylethers have been tested for carcinogenicity and a number have a
harmonised classification for carcinogenicity and/or mutagenicity but mostly in category 2. Probably the
most comparable substance that was tested for carcinogenicity is phenyl glycidyl ether (CAS 122-60-1) as it
contains one instead of two glycidylether side chains. Phenyl glycidyl ether is classified as carcinogenic 1B
and mutagenic 2. The original CLH proposal from 1997 of phenyl diglycidyl ether is provided in chapter 15
of this CLH-report The carcinogenicity classification was based on an increase in nasal tumours in a
inhalation carcinogenicity study in rats. Therefore, it is considered that the read-across to the most
comparable substance tested for carcinogenicity, phenyl glycidyl ether, may support the proposed
classification as carcinogen category 1b. It is acknowledged that the basis for this read-across may be
considered limited. However, in the view of the Dossier Submitter, no other data are available that can be
used for read-across.
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Table 17: Compilation of factors to be taken into consideration in the hazard assessment
Species and
strain

Tumour
Multi-site
type and
responses
background
incidence

Consistent Forestomach
The
increase in tumours; the increase in
tumours was increase in tumours is
observed in
tumours is
limited to
both rats
limited to
the site of
and mice
the site of
exposure
exposure in in rats and
rats and
mice
mice

Progression
of lesions to
malignancy

Reduced
tumour
latency

Responses
in single or
both sexes

Confounding
effect by
excessive
toxicity?

The
As no
Forestomac
forestomach forestomach h tumours
tumours in tumours were
were
both rats and observed in observed in
mice
control rats
both male
progress to and mice and and female
malignancy.
in treated
rats and
animals the
mice
tumours were
observed
partly before
the terminal
sacrific, the
latency
period was
reduced.

Local toxicity
due to the
irritating
properties may
have
contributed to
the formation
of tumours.
Local effects
included
hyperkeratosis
and
hyperplasia,
indicating no
excessive
toxicity though
these local
effects might
have
contributed to
the observed
tumour
response.
In addition, an
increase in
mortality was
observed in the
rat and mouse
(females)
studies. In the
rat most early
non tumour
related
mortality were
attributable to
bronchopneum
onia. In female
mice the major
cause of early
dead was
necrosuppurati
ve lesion of the
ovary. The
cause of the
lethality is not
related to the
tumour
formation.

10.9.2

Route of
exposure

MoA and
relevance to
humans

The oral
The available
route is
information
considered indicates that
a relevant
both local
route of
irritation and
(local)
exposure
for humans mutagencity
may have
contributed
to the
increase in
forestomach
tumours.
A genotoxic
MoA is
considered
relevant for
humans,
while the
relevancy of
a MoA of
local
irritation
might be
questionable.
However, no
data
available to
conclude
with
certainty
which MoA
is
responsible
for the
forestomach
tumours

Comparison with the CLP criteria

No information is available regarding carcinogenicity in humans. Therefore category 1A is not applicable.
Classification in category 1B requires “a causal relationship between the agent and an increased incidence
of malignant neoplasms or of an appropriate combination of benign and malignant neoplasms in (a) two or
more species of animals or (b) two or more independent studies in one species carried out at different times
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or in different laboratories or under different protocols. An increased incidence of tumours in both sexes of a
single species in a well-conducted study, ideally conducted under Good Laboratory Practices, can also
provide sufficient evidence. A single study in one species and sex might be considered to provide sufficient
evidence of carcinogenicity when malignant neoplasms occur to an unusual degree with regard to incidence,
site, type of tumour or age at onset, or when there are strong findings of tumours at multiple sites”.
Adequate studies on carcinogenicity in experimental animals were available for the oral route (NTP 1986;
Krishna-Murthy et al., 1990). In these studies resorcinol diglycidyl ether was carcinogenic for two species (i.e.
rat and mouse) of both sexes, causing benign and malignant neoplasms of the forestomach. This would
basically be sufficient for classification in category 1B (i.e. sufficient evidence for carcinogenity).
An increase in mortality and a reduction in body weight was observed in the chronic study in rats and the
tested dose levels could be considered to high. However, an additional dose level was tested without a
decrease in body weight and no increase in mortality due to general toxicity showing an increase in the same
type of tumours. Therefore, the studies are considered adequate atv least at one or more dose levels for
determining the carcinogencity.
With respect to the responsible mode of action, it is known that resorcinol diglycidyl ether is a mutagenic
substance. Forestomach tumours, caused by substances that act via a genotoxic mechanism, are considered
relevant for humans (IARC, 2003; Proctor, 2007; RIVM, 2003). However, the data of the NTP-study also
point towards local irritation in the forestomach as hyperkeratosis and hyperplasia of the epithelium were
observed (NTP 1986; Krishna-Murthy et al., 1990). This might also suggest that chronic tissue damage with
resultant hyperplasia may have contributed to the carcinogenic response. However, there are currently no
data which can exlude a genotoxic mode of action. Therefore, it is assumed that the (local) genotoxicity
contributed to the observed tumour response. Consequently, tumour formation at the site of first contact is
considered relevant for this substance. Subsequently, the forestomach tumours are considered relevant for
humans (IARC, 2003; Proctor, 2007; RIVM, 2003).
Based on these data, it can be concluded that there is sufficient evidence of carcinogenicity. According to the
CLP criteria, resorcinol diglycidyl ether should, therefore, be classified in category 1B.

10.9.3

Conclusion on classification and labelling for carcinogenicity

Classification of resorcinol diglycidyl ether for carcinogenicity in category 1B (H350: May cause cancer) is
warranted.

10.10 Reproductive toxicity
This hazard class has not been evaluated.

10.11 Specific target organ toxicity-single exposure
This hazard class has not been evaluated.

10.12 Specific target organ toxicity-repeated exposure
This hazard class has not been evaluated.
However, in support of the evaluation of the endpoint carcinogencity, a summary table and a short summary
of the oral repeated dose studies are presented below. The individual studies can be found in Annex I.
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Table 18: Summary table of animal studies on STOT RE
Method,
guideline,
deviations if
any, species,
strain, sex,
no/group

Test substance,
route of
exposure, dose
levels, duration
of exposure

Results

Reference

Oral route
Rat,
Fischer Resorcinol
344, male
diglycidyl ether
8-16
animals/group

Oral via gavage

Significant increase in the incidence and severity of mucosal
cell proliferation and hyperkeratosis at the high dose of 25
mg/kg bw/d.

Klimisch score
2

0-12-25 mg/kg
Study focussed bw/d
on forestomach
5 days/week, 2
effects
weeks
Non-guideline,
Vehicle: corn oil
Non-GLP
Rat,
F344/N, Resorcinol
male and female diglycidyl ether
5/sex/dose

Oral via gavage
0-190-380-7501500-3000
mg/kg bw/d

Ghanayem et
al. (1986)

Mortality: All males and females that received 750, 1500 or NTP (1986);
3000 mg/kg bw/d and 2/5 males that received 380 mg/kg bw/d
Krishnadied before the end of the study.
Murthy et al.,
BW: All rats receiving 380 mg/kg bw/d and 2/5 males and 1/5
females receiving 190 mg/kg bw/d lost weight during the
study.

Macroscopy: Kidney: reneal medullae were red and more
Daily for 14
prominent than usual; Stomach: forestomach showed reddened
consecutive days
mucosae and early development of small papillary-like
Vehicle: corn oil growths.

1990
Klimisch score
2

No histopathology performed
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Rat,
F344/N, Resorcinol
male and female diglycidyl ether
10/sex/dose

NTP (1986);

Krishna-

Compound-related lesions were observed in the forestomach
Oral via gavage (squamous cell papilloma, hyperkeratosis, and basal cell Murthy et al.,
1990
hyperplasia) and the liver (minimal to mild centrilobular fatty
0-12.5-25-50metamorphosis). Chronic inflammation in the mesenteric
100-200 mg/kg
lymph nodes was probably secondary to the inflammation or
bw/d
ulceration of the forestomach. Compared with the controls, the Klimisch score
2
5 days per week, three male rats with fatty metamorphosis in the liver had
decreased final body weights. However, lower mean body
for 13 weeks
weight gains were also found in other male and female rats
Vehicle:
corn administered 200 mg/kg bw/d which did not show hepatic fatty
oild
metamorphosis.
At necropsy, the wall of the forestomach was sometimes
thickened and the mucosal surface contained small, white
papillomatous nodules. When examined microscopically, some
nodules and squamous papillomata, having localized acanthosis
and papillary projections of the epidermis covered by thick
layers of keratinized cells. The basal layer of the epithelium
was hyperplastic, sometimes showing finger-like projections
into the submucosa. Diffuse hyperkeratosis, focal basal cell
hyperplasia, or both were usually present in the forestomach of
rats without discrete squamous papillomata. In some rats that
received 200 mg/kg bw/d, ulceration in the forestomach had
completely eroded the epithelium and extended into the
muscularis. A few rats without ulcers had circumscribed areas
of inflammation in the stomach.

Mouse,
Resorcinol
B6C3F1, male diglycidyl ether
and female
Oral via gavage
5/sex/dose
0-90-190-380750-1500 mg/kg
bw/d

Mortality: Five of five males and 4/5 females receiving 1500
mg/kg bw/d and 2/5 males receiving 750 mg/kg bw/d died

NTP (1986);

KrishnaMurthy
et al.,
BW: Weight loss was observed in all mice that received 750
1990
mg/kg bw/d or more and in 4/5 males en 1/5 females thet

received 380 mg/kg bw/d. Weight loss occurred in mice in the
90 mg/kg bw/d groups (4 males and 5 females), but not in
Klimisch score
animals administered 190 mg/kg bw/d.
2
Daily for 14
Macroscopy: kidney: reddened medullae; stomach: reddened
consecutive days
mucosae.
Vehicle:
corn
No histopathology performed
oild
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Mouse,
Resorcinol
B6C3F1, male diglycidyl ether
and female
Oral via gavage
10/sex/dose
0-25-50-100200-400 mg/kg
bw/d

Mortality: Nine of ten males and 7/10 females receiving 400
mg/kg bw/d died;
BW: Final mean body weight compared to controls was
depressed 10-25% in groups that received 400 mg/kg bw/d

corn

KrishnaMurthy et al.,
1990

Histopathology:
-

Forestomach: squamous papillomata, diffuse
hyperkeratosis, basal cell hyperplasia, and
inflammation, mucosal ulcers (high dose females).

-

Testis: Slight to mild focal tubular atrophy of the
testes in three mice that died during weeks 9 or 10
(Lesion not seen in mice that survived to the end of
the study). The testicaly atrophy was, based on
accompanying reduced BW, interpreted as being the
result of morbidity rather than a direct effect or
resorcinol diglycidyl ether.

-

Liver (high dose): Hepatic necrosis, minimal to mild
fatty metamorphosis in periportal areas of the liver
(only in animals that died).

5 days per week,
for 13 weeks
Vehicle:
oild

NTP (1986);

Klimisch score
2

Summary on repeated dose toxicity data:
For the oral exposure route, multiple gavage studies in rat and mouse were available with exposure periods
of 2 weeks and 13 weeks. Resorcinol diglycidyl ether was found to induce mainly effects in the forestomach
of F344/N rats and B6C3F1 mice of both sexes, causing mucosal cell proliferation, hyperkeratosis,
hyperplasia and papillary growth, mucosal ulcers of the forestomach (Ghanayem et al., 1986; NTP, 1986).
When comparing the type/severity of stomach effects with respect to dose levels, mainly local effects with
limited severity were noticed in these repeated dose studies. Severe type of effects such as ulceration was
only observed at high dose levels (i.e. higher than the dose levels as applied in the carcinogenicity studies).

10.13 Aspiration hazard
This hazard class has not been evaluated.

11 EVALUATION OF ENVIRONMENTAL HAZARDS
This hazard class has not been evaluated.

12 EVALUATION OF ADDITIONAL HAZARDS
Not relevant

13 ADDITIONAL LABELLING
Not relevant

14 REFERENCES
Canter DA, Zeiger E, Haworth S, Lawlor T, Mortelmans K, Speck W. Comparative mutagenicity of aliphatic
epoxides in Salmonella. Mutat Res 1986; 172(2): 105-138.
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15 ANNEXES
-

Annex 1 to the CLH report: contains a description of the evaluated studies. See separate
document

-

Original classification proposal of resorcinol diglycidyl ether from 1997: see below

-

Original classification proposal of phenyl diglycidyl ether from 1997: see below
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Original classification proposal of resorcinol diglycidyl ether from 1997
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Original classification proposal of phenyl diglycidyl ether from 1997
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