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PROPOSAL FOR HARMONISED CLASSIFICATION AND
LABELLING

Substance hame:
IUPAC name: Di-tert-butyl peroxide
CAS name: Peroxide, bis(1,1-dimethylethyl)
EC name: Di-tert-butyl peroxide
EC number203-733-6
CAS number: 110-05-4
Registration number(s): -
Molecular formula: @H1¢0-
Purity: 99.9 %
Impurities: Tert-butyl hydroperoxide : < 0.1 %
Proposed added classification and labelling based on Directive 67/548/EEC:

Proposed added classification based on Regulation EC 1272/2008:
Muta. 2 — H341

Resulting har monised classification & labelling:

(Proposed future entry in Annex VI, CLP)
* Based on CLP criteria:
Org. Perox. Type E — H242
Flamm. Lig. 2 — H225
Muta. 2 — H341

» Based on Directive 67/548/EEC criteria:
Symbol(s): O, F, Xn

R-phrases: R: 7 - R11 — R68

S-phrases: S: (2-)3/7 - 14 - 16 - 23- 36/37/39

Proposed specific concentration limits (if any):

Proposed notes (if any):

/{ Formatted: English (U.K.)

)
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JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL PROPERTIES

Name and other identifiers of the substance

Chemical Name:
EC Name:

CAS Number:
IUPAC Name:

110-05-4

Composition of the substance

Chemical Name:
EC Number:

CAS Number:
IUPAC Name:
Molecular Formula:
Structural Formula:
Molecular Weight:

Typical concentration (% w/w):

Concentration range (% w/w):

Current classification:

Chemical Name:
EC Number:

CAS Number:
IUPAC Name:
Molecular Formula:
Structural Formula:
Molecular Weight:

Typical concentration (% w/w):

Concentration range (% w/w):
Classification

Di-tert-butyl peroxide
Di-tert-butyl peroxide

Di-tert-butyl peroxide

Di-tert-butyl peroxide
203-733-6
110-05-4
Di-tert-butyl peroxide
€H1802
(Ch)s-C-O-0O-C-(CHy)s
146.23 g/mole
99.9 %

99-100 %

According to 67/548/EEC

According to CLP

O;RY7
F;RI11

Org. Perox. E - H242
Flam. Lig. 2 - H225

Tert-butyl hydroperoxide
200-915-7

75-91-2

Tert-butyl hydroperoxide
GH100;
(Chs-C-O-OH

90.23 g/mole
<0.1%

<01%

The following harmonised classification of tert-ylut
hydroperoxide was agreed at TC C&L of Septembei7200
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According to 67/548/CEE | According to CLP

O; R7 Org. Perox. EF; H242
R10 Flam. Liq. 3; H226
Muta. Cat. 3; R68 Muta. 2; H341

T; R23 Acute Tox. 2; H330
Xn; R21/22 Acute Tox. 3; H311
C; R34 Acute Tox. 4; H302
R43 Skin Corr. 1C; H314
N; R51-53 Skin Sens. 1; H317

with specific concentration | Eye dam. 1; H318

limits: Xi; R37 when 5% C | Aquatic Chronic 2; H411
< 10%; R43 when € 0.1% | with specific concentration
limits:

Skin Sens. 1; H317: €
0.1%

Considering that tert-butyl hydroperoxide (TBHP) fgesent in di-tert-butyl peroxide in
concentration lower than 0.1%, no additional cfasstion applies for di-tert-butyl peroxide due to
its impurity.
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Physico-Chemical properties

Tablel Summary of physico-chemical properties

REACH ref Property IUCLID Value Reference]
Annex, § section
Vi, 7.1 Physical state at 20 Cand | 4.1 Liquid
101.3 KPa
VII, 7.2 Melting / freezing point 4.2 -30to—40 °C Ref. (6)
VII, 7.3 Boiling point 4.3 111 °C Ref. (6)
VII, 7.4 Relative density 4.4 density0.791 at 25°C Ref. (7)
VI, 7.5 Vapour pressure 4.6 2600 to 2700 Pa at 20°C Ref. (7) and (8)
12000 Pa at 50°C
VII, 7.6 Surface tension 4.10 -
VI, 7.7 Water solubility 4.8 0.1 g/l at 20°C Ref. (8) and (9)
VIl, 7.8 Partition coefficient n- 4.7 Calculated : 3.45 at 25°C Ref. (10)
octanol/water (log value) partition
coefficient
VII, 7.9 Flash point 4.11 6t06.1°C Ref. (7) and (8)
VIl, 7.10 Flammability 4.13 Highly Flammable (EU classified | Ref. (8)
R11)
ViIl, 7.11 Explosive properties 4.14 -
VII, 7.12 Self-ignition temperature 170 °C 92/69/A15
Ref. (8)
VIl, 7.13 Oxidising properties 4.15 Yes (EU classified R7) Ref. (8)
VIl, 7.14 Granulometry 4.5 -
IX, 7.15 Stability in organic solvents | 4.17 Half-life (0.2 mole/l, benzene, 126-| Ref. (8)
and identity of relevant 149-193°C) = 10h-1h-1min
degradation products Half-life (0.2 mole/l, n-decane, 129}
149-189°C) = 10h-1h-1min
Deg. Products : methane, ethane,
propanone, tertiobutanol,
tertiobutoxymethane, 1,1-
dimethyloxiranne
IX,7.16 Dissociation constant 4.21 -
IX,7.17 Viscosity 4.22 -
Auto flammability 4.12 -
Reactivity towards container 4.18 -
material
Thermal stability 4.19 SADT = 80°C (BAM) Ref. (8)
Vapour density / air = 5.03 Ref. (8)
Refractive index (20°C) = 1.389 Ref. (8)
Active Oxygen content = 10.9 % | (calculated)

Note: Classification for physico-chemical propettig already harmonised. The details providedis th
table are for background interest only.
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2 MANUFACTURE AND USES

Not relevant for this type of dossier.

3 CLASSIFICATION AND LABELLING

Classification in Annex | of Directive 67/548/EEC
Index Number: 617-001-00-2 (inserted in the 19PAT

According to 67/548/EEC According to CLP
O ;R7 Org. Perox. E - H242
F;R11 Flam. Lig. 2 - H225

Sdlf classification(s)

No information

4 ENVIRONMENTAL FATE PROPERTIES

Not evaluated in this dossier.

5 HUMANHEALTH HAZARD ASSESSMENT

Toxicokinetics (absor ption, metabolism, distribution and elimination)

No data.

Acutetoxicity

Not evaluated in this dossier

Irritation

Not evaluated in this dossier
Sensitisation

Not evaluated in this dossier.

Repeated dose toxicity

Not evaluated in this dossier.
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M utagenicity

/n vitrodata

The genotoxic potential of di-tert-butyl peroxideasvevaluated in 2 independent gene mutation
assays wittsalmonella typhimuriurfA97, TA98, TA100, TA1535, TA 15/37 and/or TA1538i-
tert-butyl peroxide did not induce a significantii@ase in the number of revertant colonies over
that shown in the solvent control plates for anythef Salmonella typhimuriunstrains with and
without S9 activation, at doses up to and includifgd00 pg/plate. Positive controls produced the
expected response in all experiments (1,5).

The genotoxic potential of Di-tert-butyl peroxidpufity 98%) was also evaluated in a SOS
chromotest usingscherichia ColiPQ37, PM21, GC4798. There are no data availagkrding the
concentrations tested or the use of a metabolivaticin system. As described in the published
report, the SOS Inducing According to the Poter89$IP) values were calculated with the method
of Quillardet and Hofnung. Only in strain PQ37 veas"induction factor" found, and this figure of
4.3x10° was extremely low. Generally, a factor of 1.4%de considered to indicate a genotoxic
response, according to Quillardet's criteria. NaSS@ducing activity could be found for di-tert-
butyl peroxide when using strain PM21 or GC4798ngamuently, it is concluded that di-tert-butyl
peroxide did not show a clear SOS inducing actiwitthis study (11).

No in vitro mutagenicity/genotoxicity studies of di-tert-butgeroxide in mammalian cells are
available.

/n vivodata

Studies in somatic cells

A micronucleus assay was performed by intraperdb(®) route to assess the genotoxic potential
of di-tert-butyl peroxiden vivo (3). Four groups of five male and five female OFitenreceived
two intraperitoneal (i.p.) treatments of di-terttjduperoxide (purity 98.9%, no information on
impurity profile) at dose-levels of 0, 500, 10002000 mg/kg/day, at a 24-hour interval. One group
of five males and five females received the positbontrol test item (cyclophosphamide - CPA)
once by oral route at the dose-level of 50 mg/kg.

The animals of the treated and vehicle control gsowere killed 24 hours after the last treatment
and the animals of the positive control group wdlled 24 hours after the single treatment. Bone
marrow smears were then prepared and evaluateshdfom and blinded manner.

For each animal, the number of the micronucleatdgchromatic erythrocytes (MPE) was counted
in 2000 polychromatic erythrocytes. The polychram@PE) and normochromatic (NE) erythrocyte
ratio was established by scoring a total of 10@@heocytes (PE + NE).

All animals treated with 1000 or 2000 mg/kg/d exteitd piloerection further to the second
treatment. No mortality and no other clinical sigvere reported. For males from the mid and high-
dose treated groups and for the female from thedod high dose treated groups, a statistically
significant increase in the frequency of MPE watedoMain results are presented in Table 2 and
historical control data in Table 3.
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Table2 Summary of study results -in vivo l.P. micronucleus assay

Group Doses M PE/1000PE PE/NE ratio Time of
(mg/kg/d)| mean ‘ (sd) ‘ mean ‘ (sd) | sacrifice
Males
Vehicle - 0.5 (1.2) 0.3 (0.2) 24h
500 1.9 (0.9) 0.5 (0.2)
Test item 1000 29 (1.5) * 0.4 (0.2)
2000 5.4 (3.2) * 0.4 (0.1)
CPA 50 26.3 (8.1) * 0.5 (0.1)
Females
Vehicle - 1.4 (1.6) 0.6 (0.2)
500 4.2 (1.3) * 0.8 (0.3)
Test item 1000 49 (3.3) 0.9 (0.2) 24h
2000 6.0 (2.7) * 0.9 0.2)
CPA 50 18.0 (7.5) * 0.8 0.2)

*: p<0.05; **: p<0.01 comparing the treated groujthwts concurrent vehicle control group based
on a chi-square test value when homogeneity orbaise Mann-Whitney test if heterogeneity.
Homogeneity within groups was tested based on ¢terbigeneity chi-square test value.

Table3 Historical control data from 8 micronucleus studies on bone marrow in mouse
performed between March 2002 and July 2004.

Group MPE/1000PE PE/NE ratio
mean range mean range
Males
Vehicle 0.66 0.3-1.7 0.44 0.3-0.6
CPA 23.9 17.0-33.4 0.61 0.4-0.8
Females
Vehicle 0.59 0.0-1.1 0.64 0.4-1.0
CPA 19.24 12.7-25.6 0.8 0.6-1.1

Under these experimental conditions, it was coreduthat di-tert-butyl peroxide induced damage
to the chromosomes or the mitotic apparatus of rham@e marrow cells after two intraperitoneal
administrations, with a 24-hour interval, at theseldevels of 500, 1000 or 2000 mg/kg/day. The
study was performed according to GLP and the OEZDgutideline. (3).

In another micronucleus assay, four groups of finsde and five female ICR mice were exposed to
di-tert-butyl peroxide (purity 99.5%, no informati@n impurity profile) by gavage at dose-levels

10
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of 0, 1250, 2500 or 5000 mg/kg. One group of fivales and five females received the positive
control test item (CPA) at the dose-level of 60 kgg#4).

Animals of the positive control group were sacgfic24 hours after dosing. Bone marrow cells of
the treated group were collected and prepared 4ndl 72 hours after dose administration. For
each animal, the number of micronucleated polyclataerythrocytes (MPE) was counted in 1000
polychromatic erythrocytes.

Clinical signs after dose administration includéaridhoea in males at all test article dose levet$ a

in females at 5000 mg/kg and lethargy in female250 and 5000 mg/kg. Reductions of up to
15% in the ratio of PE to total erythrocytes webserved in some of treated groups. The number of
MPE per 1000 cells in test-article treated groups wtatistically increased relative to the vehicle
control in females at 1250 and 5000 mg/kg at 24rdamly; no statistically significant increases
were observed in males.

The test was repeated with a 24 hrs-harvest onlyhis repeated test, clinical signs after dose
administration included diarrhoea in males at 2800 5000 mg/kg and in females at 5000 mg/kg.
There were no reductions in the ratio PE/totallengytes, and the number of MPE per 1000 cells
in test-article treated groups was statisticallyréased relative to the vehicle control in females
2500 and 5000 mg/kg, and in males at 5000 mg/ikdg dirs.

Main results are presented in Table 4 and histocimatrol data in Table 5.
Table4 Summary of study results -in vivo gavage micronucleus assay

Group Doses M PE/1000PE PE/NE ratio Tim.e-of
(mg/kg) mean (sd) mean (sd) sacrifice
Initial study
Males
Vehicle - 1.4 (1.14) 0.54 (0.07)
1250 1.6 (1.34) 0.55 (0.06)
Test item 2500 2.6 (1.52) 0.51 (0.13) 24h
5000 3.6 (2.07) 0.52 (0.12)
CPA 60 32.8 (8.58) * 0.47 (0.10)
Females
Vehicle - 0.6 (0.55) 0.55 (0.03)
1250 3.6 (3.71) * 0.56 (0.08)
Test item 2500 1.8 (2.05) 0.59 (0.04) 24h
5000 3.4 (3.36) * 0.55 (0.06)
CPA 60 29.6 (7.37) * 0.52 (0.07)
Males
Vehicle - 1.4 (2.61) 0.55 (0.04) 48h
Testitem| 1250 1.2 (1.30) 0.55 (0.08)

11
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2500 14 (0.55) 0.59 (0.05)
5000 2.6 (2.30) 0.47 (0.12)
Females
Vehicle - 14 (0.89) 0.51 (0.06) 48h
1250 0.8 (0.45) 0.57 (0.04)
Test item 2500 1.2 (0.84) 0.58 (0.04)
5000 2.8 (2.17) 0.45 (0.17)
Males
Vehicle - 1.0 (1.41) 0.53 (0.12) 72h
1250 0.2 (0.45) 0.52 (0.08)
Test item 2500 1.2 (1.10) 0.55 (0.13)
5000 14 (1.14) 0.51 (0.09)
Females
Vehicle - 0.8 (0.45) 0.59 (0.05) 72h
1250 0.4 (0.55) 0.57 (0.06)
Test item 2500 0.8 (0.84) 0.59 (0.04)
5000 1.0 (0.71) 0.56 (0.06)
Repeated study
Males
Vehicle - 0.2 (0.45) 0.53 (0.04) 24h
1250 1.6 (0.89) 0.55 (0.03)
Test item 2500 14 (1.67) 0.52 (0.04)
5000 4.8 (2.49) * 0.53 (0.07)
CPA 60 19.4 (5.86) * 0.45 (0.12)
Females
Vehicle - 0.4 (0.55) 0.53 (0.03) 24h
1250 1.6 (0.89) 0.55 (0.05)
Test item 2500 2.4 (0.89) * 0.52 (0.06)
5000 2.6 (1.34) * 0.58 (0.07)
CPA 60 14.8 (6.98) * 0.43 (0.09)

*: p<0.05 based on Kastenbaum-Bowman tables.

12
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Table5 Historical control data from micronucleus studies on bone marrow in mouse by
all route performed between 1993 and 1995.

Group MPE/1000PE PE/NE ratio
mean range mean range
Males
Vehicle 0.59 0-8 0.56 0.04-0.87
CPA 17.45 0-109 0.51 0.06-0.85
Females
Vehicle 0.61 0-8 0.58 0.09-0.89
CPA 16.79 1-70 0.53 0.04-0.83

In conclusion, this study provides further suppaytevidence that for the classification of di-tert-
butyl peroxide for mutagenicity. A clear increasemicronucleated cells was seen in both male and
female mice. The study was performed accordingltB &nd the OECD 474 guideline (4).

Studies in germ cells

A mammalian germ cell cytogenetic assay was caroiedand consisted of five groups, each
containing 5 male ICR mice (2). Animals were ingafoneally exposed to di-tert-butyl peroxide
(purity 98.6%, no information on impurity profilejpses of 200, 1000 or 2000 mg/kg/day. Corn oll
was used as vehicle and negative control. Mitomy&irat a dose of 4 mg/kg, was used as the
positive control article. The test and negativetamrarticle were administered on two consecutive
days, separated by approximately 24 hours. Colehigias given 4-5 hours prior to sacrifice to
arrest cells in metaphase. Twenty-four hours dfierlast dose, animals were sacrificed and testes
were removed from the animal body cavity. Spermatcg cells were isolated from the tubules
and smeared onto the microscope slide. The smeanes stained with Giemsa stain. One hundred
metaphase cells per each animal were scored fartstal chromosome aberration. Mitotic index
(MI) was calculated for each animal as the raticpérmatogonial cells in mitosis per 1000 cells
observed.

No mortality or clinical signs were observed in aifythe mice during the course of the study. No
statistically significant increase in the perceptad aberrant cells and no dose-related decrease of
the mitotic index were observed in the test artidated groups relative to the vehicle controb(p
0.05 Fisher’'s exact test). Main results are preskimt Table 6.

Table6 Summary of study results -in vivo IP spermatogonial chromosome aberration assay

Doses | # (l)lf Mee_mdmitotic Cells with itt:uct. Aberr. per cells Sample
Group  [“(mgikg/d) | CIS|  'ndex ?{)‘éﬁ ((yeO;r' mean| (sd) | time
(%)
Vehicle - 500 8.5 0 0.0/ 0.000 (0.000)
200 500 4.8 0 0.0 0.00p0 (0.000)
Test item 1000 500 4.8 0 0.0 0.000 (0.00D) 24h
2000 500 8.0 0 0.0/ 0.00p (0.00D)
Mitomycin 4 500 2.6 39 7.8*| 0.088 (0.019)

13
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*: p<0.01 based on a Fisher’s exact test

The results of the study indicate that, di-tertybperoxide, when intraperitoneally administered on
two consecutive days (at doses up to 2000 mg/kyy/day not induce a significant increase in the
percentage of spermatogonial cells with structchamosome aberrations. The study was
performed according to GLP and the OECD 483 guigel(2).

Human data

No data.

Other relevant information

No data.

Summary and discussion of mutagenicity

Di-tert-butyl peroxide has been found to give nagatesults for mutagenicitin vitro in bacteria.
However, its potential to damage chromosomes audedyene mutations in mammalian cétis
vitro has not been studied.

In two well conducted mouse bone marrow micronwgltasts, di-tert-butyl peroxide has given
clear positive results. These mutagenic effecsomatic cellsn vivojustify the classification of di-
tert-butyl peroxide as category 3 mutagen, basedriveria in Directive 67/548/EEC (category 2
mutagen based on criteria in Regulation (No.) 120Q3).

There are no grounds to classify di-tert-butyl pete any more stringently. No evidence is
available to show that it can reach the germ ctllgywing relevant physiological exposure routes,
and the only available germ cell test (for chrormecaberrations in spermatogonial cells of i.p.
dosed mice) was negative.

Carcinogenicity

The positive results of twim vivo mutagenicity studies indicate potential carcinéggmoperties of
di-tert-butyl peroxide. At present no carcinogetyicgtudy or comparable repeated dose study is
available and thus the carcinogenic potential waewraluated in this dossier.

Toxicity for reproduction

Not evaluated in this dossier.

Other effects

Not evaluated in this dossier.

6 HUMANHEALTH HAZARD ASSESSM ENT OF PHYSICO-CHEMICAL
PROPERTIES

Not evaluated in this dossier

14
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7 ENVIRONMENTAL HAZARD ASSESSMENT

Not evaluated in this dossier.

JUSTIFICATION THAT ACTION ISREQUIRED ON A
COMMUNITY-WIDE BASIS

New data show that the substance has CMR propérgesnutagenic effects) that justify revising
its harmonised classification and labelling.

15
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