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FOREWORD

The Scientific Committee on Cosmetology was set up by Commission Decision 78/45/EEC of
19 December 1977 (OJ L13 of 17 January 1978, p. 24) in order to provide the Commission
with informed opinions on scientific and technical matters related to cosmetic products, and in
particular to the substances used in the preparation of cosmetic products and to their
composition and conditions of use of these products.

The members of the Committee are independent scientists highly qualified in the fields of
medicine, toxicology, biology, chemistry or other similar disciplines. The chairman is elected
by its members and the secretariat is provided by the Commission.

The SCC expresses its opinions on answers to specific questions from the Commission, and
these are published. The opinions expressed reflect the present state of knowledge concerning
aspects of cosmetic products and other related aspects in regards to Community legislation, and
in particular :

Council Directive 76/768/EEC of 27 July 1976 on the approximation of the laws of the
Member States relating to cosmetic products (OJ L262, 27.9.76, p.126), as amended for the last
time by Council Directive 93/35/EEC of 14 June 1993 (OJ L151, 23.6.93, p. 32).
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A19: 2,7-DIHYDROXYNAPHTHALENE

1. General

1.1 Primary name

2,7-dihydroxynaphthalene

1.2 Chemical names

2,7-dihydroxynaphthalene
2,7-naphthalenediol

1.3 Trade names and abbreviations

Ro 575

1.4 CAS no.
582-17-2

1.5 Structural formula

HO OH

1.6 Empirical formula

Emp. formula: C, H,0,
Mol weight: 160.2

2. Function and uses

Oxidative hair dye; max. use: 1 %; 0.5 % in combination with H,0O,.

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD, mice CDI, oral: 720 (655-792) mg/kg b.w.
rat, oral: >5000 mg/kg b.w.
(1 % of 2,7-dihydroxynaphthalene containing formulation)
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3.2 Acute dermal toxicity

0.93 % of 2,7- dihydroxynaphthalene equivalents was absorbed through the skin of rats over a
period of 24 hours after 30 minutes of dermal application to intact, clipped skin of male and
female rats with a formulation containing “C-2.7-dihydroxynaphthalene (21.76 mg).

3.7 Subchronic oral toxicity

2.7-dihydroxynaphthalene was administered daily by oral gavage. over a period of 12 weeks
to 15 male and 15 female Wistar rats (Mu Ra Han 67 SPF) for each group, at dose levels of 0-
20-60-180 (5.5 weeks)/360 (6.5 weeks) mg/kg b.w./day (10 ml/kg in aqueous suspension). The
highest test dose produced a weight increase of liver, spleen and kidney, liver’s pigmentation,
increase hematopoiesis in the spleen. and hyaline deposition in the kidney. The other dosces (20
and 60 mg/kg/day) did not show clinical. biochemical and pathological-anatomical signs of a
systemic cumulative toxicity. The dose of 60 mg/kg/day represents the dose with the NOAEL.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound applied (500 pl in gauze patches) as a 10 % (w/v) solution in 2 %
carboxymethylcellulose (pH=8-10) for four hours on the clipped skin of rabbits resulted mild
irritating. The compound applied twice daily for 5 days, as 10 % (w/v) aqueous solution, to the
same of the back skin area of male hairless mice resulted not irritating. The compound
containing in a formulation (1 %) resulted not irritating to rabbit’s skin when applicd under
occlusion for 4 hours. The compound containing in a formulation (1 %) resulted not irritating
to the mouse’ skin when applied daily (30 minutes for application) for 5 days.

4.2 Irritation (mucous membranes)

The compound applied as 5 % (w/v) water solution (100 pl) on rabbit’s eyes resulted not
irritating for the cornea and iris in all animals. The conjunctiva 2 hours after instillation
showed mild or severe redness in all animals, with mild oedema (1 rabbit) and ¢xudation
(2 rabbits), that disappears 72 hours after treatment. The compound containing formulation
(1 %) resulted slightly irritating for the rabbit’s eyes.

5. Sensitization

It was induced in guinea pigs by intradermal injection of 5 % (w/v) test compound in propylene
glycol. Freund’s complete adjuvant (FCA) and 1:1 (v/v) mixture of the above solution on day
0, and 7 days later by dermal application of 5 % (w/w) test compound in vaseline, under
occlusion, for 48 hours. 14 days later the guinea pigs were challenged by a dermal application,
under occlusion at a new skin site. of the 10 % (w/v) test compound in propylene glycol. The
compound resulted non-sensitizer in guinea pigs.

The compound containing formulation (1 %) resulted non-sensitizer in guinea pigs after two
different challenge exposures (open epicutaneous at day 21, and dermal administration at
day 28).
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6. Teratogenicity

2,7-dihydroxynaphthalene administered daily by oral gavage to groups of 30 pregnant CD-
Sprague Dawley rats from day 5 to 15 of gestation at doses of 0-20-60-360 mg/kg showed in
the highest test dose slight retardation of the average body weights during the treatment. No
other differences have been observed for other teratogenicity and embryotoxicity parameters.
The dose of 60 mg/kg resulted the dose with the NOAEL.

Embryotoxicity: The compound tested in the Hen Egg Test resulted moderately toxic: LD,

5.1 mg/egg (1 day) and 2.05 mg/egg (5 days). The compound did not show evidence of a
teratogenic potential in this system.

7. Toxicokinetics (incl. Percutaneous Absorption)

"C-2,7-dihydroxynaphthalene applied subcutaneously (20 mg in distilled water) or oral (60 mg
in distilled water) to male and female Wistar rats (SPF-TNO) showed that the radioactivity was
excreted within 24 hours: in the urine (partly as glucuronide or sulphate) and feces after
subcutaneous treatment (more than 95 %) and in the urine after oral administration. In the
expired air no radioactivity has been found after subcutaneous test. In the subcutaneous test no
parent compound was revealed in the urine. In the oral treatment the test substance was
completely absorbed by the intestine.

Dermal absorption: 0.93 % of 2,7-dihydroxynaphthalene equivalents was absorbed through
the skin of rats over a period of 24 hours after 30 min of dermal application to intact, clipped
skin of male and female rats with a formulation containing "“C-2,7-dihydroxynaphthalene
(21.76 mg).

8. Mautagenicity

Mutagenicity and genotoxicity studies have shown that 2.7-dihydroxynaphthalene does not
induce: (1) gene mutations on five strains of Salmonella typhimurinm in the absence and in the
presence of Phenobarbital or Aroclor induced rat liver enzymes; (2) micronuclea in CD-1 mice
(bone marrow cells) treated by oral gavage (2 equal doses separated by an interval of 24 hours)
with total doses of 0-60-300-600 mg/kg b.w.

11. Conclusions

The SCC requires a cytogenetic and a mouse lymphoma gene mutation in vitro study with full
specifications of the compound tested and the nature and quantity of impurities eventually
present, including mono. di. and trioxide naphthalene.

Classification: B
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A22: P-METHYLAMINOPHENOL

1. General

1.1 Primary name

p-methylaminophenol

1.2 Chemical names

p-methylaminophenol
1-hydroxy-4-methylamino-benzene
Phenol, p-(methylamino)-benzene
N-methyl-p-aminophenol
4-(methylamino)-phenol
N-(methyl-4-aminophenol)
p-hydroxy-N-methylaniline
N-methyl-p-hydroxyaniline
N-methyl-4-hydroxyaniline
4-hydroxy-N-methylaniline

1.3 Trade names and abbreviations

IFG 62/78

1.4 CAS no.
150-75-4

1.5 Structural formula

OH

NHCHj3

1.6 Empirical formula

Emp. formula: CHNO
Mol weight: 123; 134 (as sulphate '/, H,0)
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1.7 Purity, composition and substance codes

The compound is usually used as sulphate.

2. Function and uses

Oxidative hair dye; max. use 3 %, 1.5 % with H,O,.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD,,: male mice, oral: 380 mg/kg (320-440 mg/kg).

3.4 Repeated dose oral toxicity

The compound was administered daily (7 days/week) for 30 days (males) and 31 days
(females) by gastric intubation to 10 male and 10 female Sprague-Dawley OFA rats per group
at doses of 0, 10, 30, 90 mg/kg b.w. (as sulphate) in 10 ml sterile water/kg b.w. The
macroscopical histopathological analysis showed discoloration of spleen in 9 females
(90 mg/kg) and acute tubular necrosis (30 and 90 mg/kg). Pigments and cells in the urines
(30 and 90 mg/kg) have been observed at the urinary analysis. The hematology examination
revealed signs of anaemia in females (90 mg/kg). No adverse effects have been revealed at the
doses of 10 mg/kg/day. It is concluded that the dose of 10 mg/kg represents the NOAEL for
p-methylaminophenol after oral treatment of rats.

3.8 Subchronic dermal toxicity

N-methyl-p-aminophenol sulphate in two formulations (0.05 % and 0.1 % in water) were
tested on shaven intact or abraded skin of New Zealand rabbits by topical applications: no toxic
effects at 3, 7 and 13 weeks were observed after treatment by means of histopathological
analyses.

4, Irritation & corrosivity

4.1 Irritation (skin)

The compound applied, under occlusion, to intact (left flank) and abraded (right flank) skin of
3 male and 3 female albino Bouscat rabbits, as 2 % sulphate in 0.5 ml aqueous solution for
24 hours, resulted slightly irritating after a reading at 24 or 72 hours: primary cutaneous
irritation index = 0.74/8.

4.2 Irritation (mucous membranes)

The compound instilled into the conjunctival sac of one eye, without rinsing, of 6 male albino
rabbits, as 2 % sulphate salt in aqueous solution (0.1 ml/animal) resulted practically not
irritating after a reading at 1 day, 2, 3, 4 and 7 days after treatment.
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5. Sensitization

It was tested in 10 male and 10 female Albino Hartley Guinea pigs treated with 0.5 g of the
pure compound by topical occlusive applications behind the right shoulder blade,
3 times/week, with a 2-day interval for 3 weeks (treatments of 48 h) and once at the start of the
4" week. The animals received also an intradermal injection of 50 % saline Freund's complete
adjuvant on days 1 and 10 of induction phase. At challenge phase. 12 days after induction, the
untreated left flank received 0.5 g of test compound for 48 hours under occlusion. The
compound showed no reaction after macroscopical and histological examinations at 1 hour, 6,
24 and 48 hours after the removal of the patch.

6. Teratogenicity

The compound (as sulphate) administered orally to pregnant rats on days 6-15 of gestation at
the doses of 0, 10. 30, 70 and 150 mg/kg/day (0.5 ml/kg b.w. in sterile water) did not show
embryotoxic or teratogenic activity at doses up to 70 mg/kg/day; the dose of 150 mg/kg/day
produced adverse clinical signs and mortality in the dams.

No teratogenicity effects were observed on rats dermally treated with formulations containing
the compound (0.05 % and 0.1 % in water) as sulphate.

A multigeneration reproduction study on rats with a formulation containing the compound
(1.0 % in water) has produced negative results.

7. Toxicokinetics (incl. Percutaneous Absorption)

In Vitro absorption: It has been studied on abdominal human epidermis plus finely cut human
hair (10 mg) with a commercial hair dye formulation (1.5 g N-methyl-p-aminophenol: 1.34 g
Resorcinol), containing the test compound (0.2475 mg), mixed 1:1 with hydrogen peroxide.
After application of 33 mg of test solution on 1.65 cm’ and rinsing off after 30 min, any amount
of the test compound was revealed by HPLC in the resulting chamber (4 ml NaCl 0.9 %,
detection limit = 20 x 10-" g/ml) during 4 h and 30 min observation period, thus indicating a
value of absorption of less than 0.05 mg/cm’.

8. Mutagenicity

The compound was tested for gene mutations and found negative in the Sa/monella (spot and
plate tests). in the yeast S. pombe P1 (forward mutation assay) and in Drosophila melanogaster
(sex-linked recessive lethals test SLRL). The compound has been also evaluated for the
induction of chromosome aberrations in virro on CHO cells with negative results. In the
micronucleus test performed by i.p. injections on mice (2 doses separated by an interval of 24
hours, 10 ml/kg) at doses of 2x 50 -75 -100 mg/kg b.w. negative results have been obtained.

9. Carcinogenicity

A long term study was carried out with two formulations containing the test compound (0.05
and 1.0 % in water, as sulphate) by dermal topical applications on mice once a week for 21 or
23 months (0.5 ml per application): no biologically significant differences were observed
between treated and control groups.
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Other studies, performed on rats treated dermally, by topical applications (0.2 ml, increases by
0.1 ml to 0.5 ml, 2 times/week per 2 years) from the time of weaning to the weaning of their
young, with two formulations containing 0.05 % or 0.1 % of test compound as sulphate, have
produced negative results.

11. Conclusions

The SCC requires an in vitro mouse lymphoma gene mutation study and a dermal absorption
study on rats. Data on contamination of this compound are also required (with nitrosamine?).

Classification: B
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A 54:4 - ETHOXY-M-PHENYLENEDIAMINE

1. General

1.1 Primary name

4-ethoxy-m-phenylenediamine

1.2 Chemical names
1-ethoxy-2,4-diamino-benzene
1,3-bezenediamine-4-ethoxy
m-phenylenediamine-4-ethoxy
4-ethoxy-m-phenylenediamine
Diamino-phenetol

1.3 Trade names and abbreviations
Rodol Cox

C.I1. Oxidation Base 14

1.4 CAS no.

5862-77-1

C.1.: 76055

1.5 Structural formula

OCH,CH,3

NH,

NH,

1.6 Empirical formula

Emp. formula: CH,,N,O

X 12

Mol weight: 250

2. Function and uses

Oxidative hair dye; max. use 2 %; 1 % in combination with H,0,.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD_: Rats, oral 2540 (3090-2090) mg/kg

50

3.4 Repeated dose oral toxicity

The compound as sulphate was administered daily for 28 days by oral gavage at doses of 0, 25,
100, 400 and 1200 mg/kg b.w./day to 5 male and 5 female CD rats per group. All rats treated
at highest test dose died or were killed during the first 4 days of treatment. Haematological
examination revealed reductions in the red cell characteristics of blood sample at doses of 400
(male and female) and 100 mg/kg (female). In the 400 mg/kg group increases in blood urea
nitrogen, alkaline phosphatase and glutamate-oxaloacetate transaminase were revealed. A
darkened appearance of thyroids, spleens and kidneys were observed in rats treated with 400
mg/kg/day. The dose of 25 mg/kg represents the dose with the NOAEL.

The compound as sulphate was administered daily to CD rats by oral gavage at doses of 0, 30,
100 and 300 mg/kg/day for 13 weeks. The macroscopic examination revealed a dose related
discoloration of the internal organs (thyroids, liver and spleen). Ophthalmic examination
showed a slight increase in the incidence of keratitis at the 300 mg/kg/day group after 4 weeks,
no more evident after 8 and 12 weeks. A broadly dose related reduction in values of
haemoglobin, erythrocytes count and haematocrit were revealed in all treated animals and at
all examinations. The mean cell volume was increased in the highest test dose and in the
females treated with 30 mg/kg/day. The reticulocyte count was increased at the highest test
dose after 12 weeks. The microscopic examination showed at all doses a yellow/brown
pigment in different tissues (adrenal, duodenum, kidney, liver, lung, spleen and thyroid) in a
dose related manner. The highest test dose showed this pigment in cervical and mesenteric
lymph nodes. The presence of the pigment was associated with a dose related hypertrophy of
the thyroid at the two highest test doses.

The pigment noted in treated rats was lipofuscin-like, in the tissues analyzed the pigment was
positive for haemosiderin and in kidney it was also positive for haemoglobin. This study has
not permitted to establish a “non-toxic dose level” for the test compound in rats.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound as 10 % water solution, applied on intact and abraded rabbit’s skin (0.5 ml)
under occlusion for 24 hours, resulted mildly irritating after reading at 0. 24 and 72 hours.

4.2 Irritation (mucous membranes)

The compound as 10 % water solution, instilled into one eye of each of sex Albino rabbits at
doses of 1 ml without rinsing off, resulted not irritating after 1, 2, 3, 4, 7, 14 and 21 days of
treatment.
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5. Sensitization

It was induced in 10 guinea pigs by three pairs simultaneously intradermal injections of
Freund’s complete adjuvant (FCA, 1:1 in water). 0.1 % water solution of test compound and a
1:1 mixture of the above solution in shoulder area. One week later 0.4 ml of a 50 % suspension
of test substance in Paraffin perliquidum was topically applied in a filter paper. under
occlusion, on the same area for 48 hours. 14 days later the guinea pigs were challenged by a
single topical application of 0.1 ml of a 10 % water solution of test substance. under occlusion,
on the left flank for 48 hours. The results evaluated after 24, 48 and 72 hours showed no
reaction in 8 out of 9 animals. 1t has been reported that one animal died from lung infection.

A 0.5 % water solution of test substance applied by patch test on 22 human volunteers for 3
weeks has given a positive response in only 1 subject during the treatment and the challenge
application.

6. Teratogenicity

Groups of 25, 28 and 25 inseminated NMRI mice were treated on day 5 to 7. day 8 to 10 or day
11 to 14 of pregnancy subcutaneously at a volume of 0.1 ml/30 g/mousc with a formulation
containing test compound (1.35 g 2.5-diaminophenetolsulphate, 0.1 g Sodium sulphite, 4.0 m!
Ammonia 23 % and 10.0 ml Isopropanole in 100 ml of water: 45 mg/kg). The 25 control mice
received subcutaneously the same volume of distilled water on day 4 to 15 of pregnancy. The
average number of resorption sites (1.9 vs. 1.4) and the number of foetuses with malformations
(external: 1.9 % vs. 0 %, skeletal: 2.1 % vs. 0 % and visceral: 4.3 % vs. 1.5 %) were increased
on day 8 to 10 of pregnancy. No differences were observed between other treated groups and
control. It is concluded that the compound at the dose of 45 mg/kg shows teratogenic effects
on mice from 8 to 10 days of pregnancy.

Metabolites: The blood plasma samples showing high ‘metabolite’ peaks from rats treated for
13 weeks (see subacute oral toxicity studies) were pooled and analyzed by HPLC and Mass
Spectrometry for identify the metabolite of 4-ethoxy-m-phenylenediamine. The results showed
that this metabolite is an N-acetyl derivative. Probably this metabolite would also be
conjugated as a glucuronide or aryl sulphate at the remaining free amino group.

8. Mutagenicity

The compound as sulphate (2 studies) and as hydrochloride (1 study) has been tested and found
positive for gene mutation in vitro on Salmonella tvphimurium. The compound was unable to
induce micronuclea i vivo on CD-1 mice treated by oral gavage (2 equal doses separated by
an interval of 24 hours) at total doses of 0-50-100-200 mg/kg b.w. However, an increase in the
normochromatic to polychromatic erythrocyte ratio (x2.48, 1.96 vs. 0.79) has been observed at
the highest tested dose indicating a bone marrow depression.

11. Conclusions

In view of the concerns in a number of areas, namely systemic toxicity, mutagenic potential,
teratogenicity, the SCC believes that this compound should not be used in cosmetic.

Classification: D
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A74: I-HYDROXY-3-METHYL-4-AMINOBENZENE

1. General

1.1 Primary name

1-hydroxy-3-methyl-4-aminobenzene

1.2 Chemical names

1-hydroxy-3-methyl-4-aminobenzene
4-amino-3-methyl-phenol
4-amino-m-cresol
2-methyl-4-hydroxy-aniline
2-amino-5-hydroxy-toluene
6-amino-3-hydroxy-toluene

1.3 Trade names and abbreviations

Oxyrot

1.4 CAS no.
2835-99-6

1.5 Structural formula

OH

CHs

NH,

1.6 Empirical formula

Emp. formula: CH NO

Mol weight: 123

1.7 Purity, composition and substance codes

It exists as free base. hydrochloride and hemisulfate.
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2. Function and uses

Oxidative hair dye; max. use 3 %; 1.5 % in combination with H,0,.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD,,: female rats, oral (stomach intubation) 1010 mg/kg
male rats, oral (stomach intubation) 870 mg/kg
female mice, oral (stomach intubation) 908 mg/kg

3.7 Subchronic oral toxicity

Oxyrot (1-hydroxy-3-methyl-4-aminobenzol-sulfat) administered daily by stomach
intubation, over a period of 13 weeks to Wistar rats at dose levels of 15, 60 and 120 mg/kg b.w.
to 20 males and 20 females per dose, showed no specific finding at 15 mg/kg b.w., dark
discoloured urines in both sexes (8 to 13 wks.) at 60 and 120 mg/kg b.w.; increase in spleen
weights (males and females) and in creatine values (females) at 120 mg/kg b.w. after 13 weeks.
The dose of 60 mg/kg represents the NOAEL. For evaluating the recovery 5 males and 5
females were similarly treated only at 120 mg/kg b.w. and examined during 4 following weeks
without treatment: no other clinical signs, no difference between control and treated group in
spleen weights and in creatine-values at the end of observation period.

4, Irritation & corrosivity

4.1 Irritation (skin)

The compound as 3% aqueous suspension applied on clipped skin (3x4cm, without washing)
of guinea pigs once a day on 5 consecutive days resulted 5 hours after each treatment not
irritanting (no erythemas or oedemas).

4.2 Irritation (mucous membranes)

The compound as 1.5 % (0.1ml) in 50 % ethylene glycol, instilled into one eye (without
washing) of guinea pigs showed after 24 and 48 h (examinations with 0.1 % fluoroscein
sodium solution) no pathological lesions on conjunctiva, iris, cornea and the found of the eyes.

5. Sensitization

3-methyl-4-aminophenol-hemisulfat (Oxyrot) showed no delayed contact hypersensitivity in a
maximization-test after repeated intradermal injection (Ist and 2nd injection in craniodorsal
area: 3 % in water, 0.05 ml; 3rd injection, 48 h after the first two injections: 3 %, 0.05 ml in
Freund’s Adjuvant complete (FCA diluted in oleum arachidis 1:1) and closed dermal topical
applications (3 % in 0.5 ml white Vaseline, 6-8 h after the first two injections) on the clipped
shoulder area to guinea pigs (pretreatment with 10 % sodium lauryl sulfate). Challenge
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reaction by closed patch test on day 14 after the last exposure with 1 %, 2 % and 3 % (0.05 m]
in FCA diluted in oleum arachidis 1:1). Reading at 24 and 48 hours.

6. Teratogenicity

1-hydroxy-3-methyl-4-amino-benzene sulphate administered orally by stomach intubation to
groups of 24 pregnant BOR:WISW-SPF rats from day 5 to 15 of gestation at doses of 10, 40
and 80 mg/kg b.w. in deionized water (1 ml/100 g b.w.) did not show any signs of maternal
toxicity or adverse effects to the fetal development after autopsy of dams on day 20 of
gestation. NOEL = 80 mg/kg b.w.

7. Toxicokinetics (incl. Percutaneous Absorption)

Dermal absorption: [“C]-4-amino-3-methyl phenol hemisulfate (radiochemical purity 96%)
applied in DMSO (150 mg/ml, 0.1 ml per animal for 0.5 h) and as ingredient of hair dye
products (134.4 mg, 1 g mixture/animal for 24 h) on dorso-lumbar region of PVG rats (15
mg/animal, 1.667 mg/cm’, 200 pCi) showed after 72 h that 0.42 % (0.25% urine, 0.02% faeces
and 0.15% expired air) of the applied dose in hair dye product and 7.47 % (6.54% urine, 0.42%
faeces, 0.38% cages washing and 0.13% expired air) of the solutions in DMSO were excreted
and that 87.77 % in hair product and 89.24 % in DMSO solution were recovered from dressing,
washing and application sites. No significant radioactivity levels were found in tissues.

8. Mutagenicity

The compound has been tested and found negative: (1) for gene mutation in vitro on
Salmonella typhimurium performed with and without hydrogen peroxide; (2) for chromosome
aberrations in vivo by the micronucleus test on CD1 (up to 2x500 mg/kg/day oral gavage) and
NMRI (doses up to 1000 mg/kg b.w. in DMSO by stomach intubation) mice; (3) and for sister
chromatid exchanges in vivo in male chinese hamsters (tested as hemisulphate, doses up to 400
mg/kg i.p. and up to 2000 mg/kg oral).

11. Conclusions

In the absence of the carcinogenicity data and due to the structural similarity to known
mutagens, the SCC requires the submission of data from /n vitro cytogenetic lymphocytes and
gene mutation on mouse lymphoma studies.

Classification: B
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A75: 2-AMINO-5-METHYLPHENOL

1. General

1.1 Primary name

2-amino-5-methylphenol

1.2 Chemical names

1-hydroxy-2-amino-5-methyl-benzene
2-hydroxy-4-methyl-aniline
4-amino-3-hydroxy-toluol
6-amino-m-cresol
2-amino-5-methylphenol

1.3 Trade names and abbreviations

Oxygelb

1.4 CAS no.
2835-98-5

1.5 Structural formula

OH

NH,

H3C

1.6 Empirical formula

Emp. formula: CCHNO

Mol weight: 123

1.7 Purity, composition and substance codes

It exists as free base and hemisulfate.

2. Function and uses

Oxidative hair dye: max. use 3 %; 1.5 % in combination with H,O,.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD_: female rats, oral 1225 mg/kg

50

male rats, oral 1375 mg/kg
female CF | mice, oral 1225 mg/kg
male CF 1 mice, oral 1020 mg/kg
female CBL mice, oral 750 mg/kg

3.7 Subchronic oral toxicity

The compound (98 % purity) as 10 % suspension in 5 % gum Arabic was administered orally
by stomach intubation for 90 days to 10 male and 10 female albino rats at dose of
800 mg/kg/day b.w. reduced at 500 mg/kg/day after 5 weeks (5 ml/kg). 2 rats died during the
treatment. Tyrosine crystal were revealed in urine, and liver, kidney and spleen weights were
reduced. Increased in Bilirubin and iron concentrations in males, reduction in T4 with no
histopathological change in thyroids. The NOAEL <500 mg/kg.

Oxygelb as 0.5% in carboxymethylcellulose administered orally by stomach tube at doses of 0, 50,
250 and 500 mg/kg/day to 15 male and 15 female rats per dose (1 ml/100 g b.w.) for 4 weeks
showed these results: 250 mg/kg: slightly increased activity for 10 min. post treatment during 3"
and 4" week: increased urine excretion (yellow-orange discoloured); significative alterations of
hematology and clinical chemistry values (reduction in erythrocytes and hemoglobin in males and
females and iron in females; increase in reticulocytes and hematocrit in males and females);
increase in liver. kidney and spleen weights. 500 mg/kg: moderate reduced activity during the 1"
treatment week and later moderated increased activity for 10 min. post treatment; significant
increase in water consumption; increased urine excretion (yellow-orange discoloured); significant
alterations of hematology and clinical chemistry values (reduction in erythrocytes. hemoglobin,
hematocrit and iron in males and females; increase in reticulocytes in males and females and MCV
and Prothrombin time in females; significant increase in liver, kidney and spleen weights; dark
discoloured spleens at autopsy. No significant histopathological alterations were observed at all
doses. The oral dose of 50 mg/kg/day x 28 days represents the NOAEL.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound as 1 % aqueous solution (thickened with methyl cellulose) was applied on
abraded skin area (3x4 cm. washed out after 20 min.) of albino guinea pigs 3 times daily on
two consecutive days. A negligible erythema on the first day. not recognizable (only skin area
stained) on the second day, was observed; no edemas and crusts were revealed, during further
observation.
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4.2 Irritation (mucous membranes)

The compound as 1 % aqueous solution instilled into one eye (0.1 ml) of 10 female Pirbright
white guinea pigs. resulted not irritating after 24 hours observation period (eye reactions
evaluated at 0.5. 1, 2, 3, 4, 6, 7 and 24 hours).

5. Sensitization

Sensitization was tested in 15 female Pirbright white Guinea pigs treated with 3 % in aqueous
test suspension of test compound applied epicutaneously without occlusion on abraded flanks,
once a day on 5 days/week for 3 wks, using the method of Magnusson and Kligman. The
compound did not show any erythemas or edema 24, 48 and 72 hours after challenge reaction.

6. Teratogenicity

1-hydroxy-2-amino-5-methylbenzene administered oral by gastric intubation to 23-
26 pregnant Sprague-Dawley rats from day 8 to 15 of gestation at doses of 5, 50 and 200 mg/kg
b.w./day in distilled water (10 ml/kg b.w.) not showed embryotoxicity and no sign for
embryolethality or teratogenicity. NOAEL > 200 mg/kg b.w.

7. Toxicokinetics (incl. Percutaneous Absorption)

Dermal absorption: ["'C]-2-amino-5-methylphenol hemisulfate (radiochemical purity 96 %)
in DMSO (150 mg/ml. 0.1ml animal for 0.5 h) and as ingredient of hair dye products
(133.14 mg, | g mixture animal for 24 h) applied on dorso lumbar region of PVG rats under
occlusion (15 mg animal, 1.667 mg/cm’, 190 Ci) showed after 72 h that 0.58 % (0.41 % urine,
0.09 % faeces, 0.15 % expired air and 0.02 % cage washing) of the applied dose as the hair dye
product and 14.25 % (121.83 urine, 0.82 % faeces and 0.60 % cages washing) of the solutions
in DMSO were excreted and that 82.78 % as the hair dye product and 74.48 % in DMSO
solution were recovered from dressing, washing and application sites. No significant
radioactivity levels were found in tissues.

Human-skin absorption: 1-hydroxy-2-amino-5-methylbenzene (mean = 54.1 mg, i.e.
0.06 %) containing in hair dye product was epicutaneously applied (mean = 90.02 g) on five
healthy female volunteers by a professional hairdresser for 29-31 min. and blood samples were
taken at 0, 10, 20, 30, 45 and 60 min and 2, 3, and 24 h. after applications. The resuits showed
within the range of the sensitivity of method (10 ng/ml, HPLC technique and fluorescence
photometer) neither the hair dye nor a possible metabolites was detected in the serum; therefore
the volunteers (64.70 kg mean b.w.), presuming a whole body distribution and absorption of at
least 0.647 mg (on the bases of method sensitivity) per volunteers, absorbed nothing or less
than 1.198 % of the applied dose of the test compound.

8. Mutagenicity

Mutagenicity/Genotoxicity studies have demonstrated that 1-hydroxy-2-amino-5-
methylbenzene does induce gene mutations in vitro in Salmonella (+59mix £ HO,; -S9mix -

2 2°

H,0,). The compound (tested as hemisulfate in in vitro test) have been found negative for: (1)
gene mutations on mouse lymphoma L5178Y (Na'/K" ATPase and HPRT loci, fluctuation test)
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in vitro; (2) chromosome aberrations in vitro on human peripheral lymphocytes and (3) in vivo
by micronucleus test (up to 2x750 mg/kg oral; increase in the frequency of micronuclei when
compared with negative control (up to 0.6% mean per 2000 cells vs. 0.2 %), neither significant
nor dose-related) on bone marrow cells of CD-1 mice: this study was however inadequate,
because the positive control (Cyclophosphamide 100 mg/kg) was not able to induce a
significant increase in percentage of micronuclea in this in vivo test (mean per 2000 cells: 0.6
% vs. 0.2 % negative control); several genetic damage in vitro on S. cerevisiae D7 (mitotic
crossing over, mutation, gene conversion or aneuploidy) and sister chromatid exchange in vivo
on mouse (up to 600 mg/kg oral).

11. Conclusions

Since several studies have shown that this compound has produced positive results in in vitro
mutagenicity studies, the SCC requires a study for the /n vivo induction of UDS.

Classification: B
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A79: 1,3-BIS-(2,4-DIAMINOPHENOXY)-PROPANE

1. General

1.1 Primary name
1.3-bis-(2,4-diaminophenoxy)-propane
1.2 Chemical names
1,3-bis-(2,4-diaminophenoxy)-propane

4,4°-1,3-propanediylbis(oxy)-bis-2,4-benzeneamine

1.3 Trade names and abbreviations

Ro 463

1.4 CAS no.
74918-21-1

1.5 Structural formula

H,N NH,

NH, NH,

1.6 Empirical formula

Emp. formula: C _H, N.O,
Mol weight: 288.3

2. Function and uses

Oxidative hair dye; max. use: 2 %: 1 % in combination with H,O,.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD rat, oral: 3570 (3170-4002) mg/kg;

50

rat, oral: >5000 mg/kg (2)
(2 % test compound containing formulation)

3.7 Subchronic oral toxicity

The compound was administered daily by oral gavage, over a period of 13 weeks, to male and
female Wistar rats (Mu Ra Han 67 SPF) at doses of 0-5-10-15 mg/kg b.w. in aqueous
suspension (10 ml/kg). These results were obtained: 5 mg/kg d.: the thyroid glands of all rats
were free of pigments; 10 mg/kg d.: slight pigmentation of the thyroid glands (in a few females)
and pigmented macrophages in the small intestine (in a few females and males); 15 mg/kg d.:
reddish discolouration of the thyroid gland at macroscopical level, a pigmentation of the
thyroidal epithelia and pigment depositions in the small intestine (all rats). The dose of 5 mg/kg
day represents the dose with the NOAEL.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound applied (500 ml in gauze patches) as a 10 % (w/v in water) solution (pH=8-10)
resulted non irritant.

The compound applied twice daily for 5 days, as 10 % (w/v) aqueous solution (10 ml), to the
same skin area of male hairless mice resulted not irritating.

The containing formulation (2 %) resulted non-irritating to rabbit’s skin.

The compound containing formulation (2 %) resulted not irritating to the mouse’ skin when
applied daily (30 min for application) for 5 days.

4.2 Irritation (mucous membranes)

The compound applied as 5 % (w/v) water solution on rabbit’s eyes showed no irritation of the
cornea and iris, and mild to severe redness of the conjunctiva in 3 animals (2 and 6 hours) that
disappears 24 hours after instillation.

The compound containing formulation (2 %) resulted slightly irritating for the rabbit’s eyes.

5. Sensitization

It was induced in guinea pigs by intradermal injection of 5 % (w/v) test compound in aqueous
solution, Freund’s complete Adjuvant (FCA) and 1:1 (v/v) mixture of the above solution on
day 0, and 7 days later by dermal application of 5 % (w/w) test compound in vaseline, under
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occlusion, for 48 hours. Challenge exposures were carried out at day 21 (closed patch, 24
hours) and at day 28 (open dermal) at a new skin site. The compound resulted non-sensitizer
in guinea pigs.

The compound containing formulation (2 %) resulted non-sensitizer in guinea pigs.

6. Teratogenicity

Embryotoxicity: The compound administered daily by oral gavage to groups of 41-43
pregnant Wistar TNO rats from day 6 to 19 of gestation at the dose of 0-100 mg/kg b.w.
(10 ml/kg in water) showed 4/352 (treatment) vs. 0/300 (control) foetuses with visible
malformations at analysis of the dams on day 20 of gestation. The other fetal and maternal
parameters did not reveal an embryotoxic or maternal toxic effect.

The compound was administered daily by oral gavage to groups of 20 pregnant Sprague-
Dawley CD rats from day 6 to 15 of pregnancy at the doses of 0-20-60-180 mg/kg b.w.
(10 mi/kg in distilled water). The results showed a slight increase in the number and type of
foetal variation in all test groups not treatment related. The other maternal and foetal
parameters did not show indications of maternal toxicity, embryotoxic or teratogenic effects.

7. Toxicokinetics (incl. Percutaneous Absorption)

“C-1,3-bis-(2,4-diaminophenoxy)-propane-tetrahydrochloride applied subcutaneously
(10 mg/kg b.w.) to 4 male Wistar rats (SPF-TNO) showed more than 88 % of the radioactivity
was found in feces (65 %) and urine 24 hours after treatment. The radioactivity in expired air,
in the carcass, liver and kidney was very low over an observation period of 144 hours.

"C-1,3-bis-(2,4-diaminophenoxy)-propane-tetrahydrochloride administered at oral doses of
10-100-1000 mg/kg b.w. showed an excretion range of 57-79 % in the feces and 23-34 % in
the urine over an observation period of 120 hours.

These studies demonstrated that the compound was eliminated with the bile.

"C-1,3-bis-(2,4-diaminophenoxy)-tetrahydrochloride was applied intraperitoneally to male
and female Wistar rats at a single dose of 20 mg/kg b.w. and the organ distribution was
evaluated by whole body autoradiography at 0.5-2-6-24-96 hours after treatment. The results
showed that the compound was principally excreted by the gastrointestinal tract and a minor
amount by the kidney. The decrease of radioactivity in the liver was faster than in the kidney.
The compound was still revealed in the spleen, thymus, kidney and in the Hardarian gland
96 hours after treatment.

Dermal absorption: 0.63 % of the test compound equivalents were absorbed through the skin
of rats over a period of 72 hours after dermal application to intact, clipped skin of male and
female rats with a hair dye basic cream containing 0.23 % of "“C-1,3-bis-(2,4-diaminophenoxy)-
propanetetrahydrochloride (17.25 mg), without a developer. The radioactivity was revealed
both in the urine and in the feces.

A maximum of 0.079 % of test compound equivalents was absorbed through the skin of rats
over a pertod of 72 hours after 30 min of dermal application to intact, clipped skin of male and
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female rats with oxidative formulation containing 0.23 % "C-1,3-bis-(2,4-diaminophenoxy)-
propanetetrahydrochloride (34.5 mg). The radioactivity was revealed principally in the feces.

8. Mutagenicity

Mutagenicity/Genotoxicity studies have shown that 1,3-bis-(2,4-diaminophenoxy)-propane-
tetrahydrochloride induces gene mutation in vitro on Salmonella typhimurium in the presence
of metabolic activation.

Other studies have shown that the compound did not produce: gene mutation in vitro on CHO-
K1 and V79 hamster cells line (HPRT: 6-TG resistance), in vivo/vitro by the urinary assay
(Salmonella-rat: 100 mg/kg b.w. on the clipped dorsal skin, 24-hours urine sample), and in vivo
by SLRL test on D. melanogaster and spot test in mice with oral doses up to 125 mg/kg b.w,;
chromosome aberrations by micronucleus test on mice at oral doses of 100-2500-5000 mg/kg
b.w. (in two 2 equal doses separated by an interval of 24 hours); genotoxicity in vitro by the
mitotic gene conversion on the yeast S. cerevisiae and UDS on rat hepatocytes and,
in vivolvitro by urinary assay (S. cerevisiae D4-rats: mitotic gene conversion) with oral doses
up to 250 mg/kg.

11. Conclusions

In the absence of carcinogenicity data, the SCC requires an in vitro cytogenetic study and an
in vivo UDS study.

Classification: B
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A 80: OXYTOL B

1. General

1.1 Primary name

Oxytol B

1.2 Chemical names

1-B-hydroxyethyl-2,5-diaminobenzene
1,4-diamino-2-B-hydroxyethyl-benzene
2,5-diamino-phenylethylalcohol

1.3 Trade names and abbreviations

Oxytol B

1.4 CAS no.
93841-25-9

1.5 Structural formula

CH,CH,OH

NH,

HyN (sulphate)

1.6 Empirical formula

Emp. formula: CH N.O

Mol weight: 152

1.7 Purity, composition and substance codes

It exists as free base, as dihydrochloride and sulphate. It is used as a sulphate.

2. Function and uses

Oxidative hair dye: max. use 3 %; 1.5 % in combination with H,O..
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD,: male and female rats, oral 150 mg/kg
female CD1 mice, oral 90 mg/kg

3.7 Subchronic oral toxicity

The compound, as sulphate, administered orally to groups of 10 male and 10 female Sprague
Dawley rats for 90 days at dose levels of 0, 5, 25, 40 and 40 (recovery) mg/kg/day (10 ml/kg
in water) showed a NOAEL at 25 mg/kg b.w. Orange-coloured urine from 11th to 13th weeks
dose-related, weight deviations and macroscopic changes of the organs, and increasing of the
mean GOT and GTP values after 13 weeks at the highest test dose were observed.

The compound. as hydrochloride, administered daily by stomach tube to 12 male and 12
female SPW Wistar rats for 12 weeks at dose level of 25 mg/kg b.w. showed to all examens
(food and water consumption: hematological. clinico-chemical changes and
ophthalmoscopical changes; urine; macroscopical finding; and complementary examination of
the organs of 5 males and 5 females) no difference between treated and control group (5 ml/kg
b.w. water). The dose of 25 mg/kg/b.w. represents the NOAEL (90-day oral study on rats).

4, [Irritation & corrosivity

4.1 Irritation (skin)

The compound, as dihydrochloride (3 % in aqueous solution) applied daily for 5 days to the
clipped skin area (3x4 cm), without washing off, of 15 female Pirbright White guinea pigs
resulted not irritating (skin reactions evaluated daily 5 h post treatment).

4.2 Irritation (mucous membranes)

The compound as dihydrochloride instilled (1.5 % in water, 0.1ml) into the conjunctival sac of
one eye (without washing) of 5 female Pirbright guinea pigs resulted not irritating after
24 hours (examinations with 0.1 % fluoroscein sodium solution) observation period (eye
reactions evaluated at 0.5, 1, 2, 3, 4, 5, 6, 7, and 24 hours).

5. Sensitization

Sensitization was tested in male and female Pirbright guinea pigs treated with 3 % intradermal
injections and closed dermal topical application (including Freund’s complete adjuvant FCA)
of the test compound on the clipped shoulder area. Challenge reaction by closed patch test on
day 14 after the last exposure with 1 %, 2 % and 3 % in distilled water. The compound showed
no skin reactions (reading at 24 and 48 hours).
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6. Teratogenicity

1-(B-hydroxyethyl)-2,5-diaminobenzene-sulphate administered daily by gastric intubation to
25 mated female Sprague-Dawley rats from day 6 to 15 of gestation at oral doses of
10 mg/kg/day (10 mi/kg in distilled water) did not show embryotoxicity and teratogenicity on
day 20 of gestation.

7. Toxicokinetics (incl. Percutaneous Absorption)

Human-skin absorption: 1-(B-hydroxyethyl)-2,5-diaminobenzene (mean = 1855.20 mg, i.e.
2.4 %) contained in a hair dye product was epicutaneously applied (mean = 77.3 g) to five
healthy female volunteers by a professional hairdresser for 24-32 min. and blood samples were
taken from 4 volunteers at 0, 10, 20, 30, 45 and 60 min and 2, 3. and 24 h. after application.
The results showed that within the sensitivity range of the method (25 ng/ml, HPLC technique
and fluorescence photometer) neither the hair dye nor a possible metabolite was detected in the
serum; therefore the volunteers (64.18 kg mean b.w.) — presuming a whole body distribution
and absorption of at least 1.604 mg (on the bases of method sensitivity) per volunteer —
absorbed nothing or less than 0.086 % of the applied dose of the test compound.

8. Mutagenicity

The compound tested as sulphate has been found negative for: (1) gene mutation in vitro on
Salmonella (tested only in the presence of metabolic activation) and in mouse lymphoma 6-
TG" fluctuation assay; (2) chromosome aberrations in virro on CHO cells and in vivo by
micronucleus test on mice (up to 200 mg/kg oral}; (3) and sister chromatid exchange in vivo in
the bone marrow cells of rats (up to 80 mg/kg i.p. and p.o. or 5x128 mg/kg epicutancous).

11. Conclusions

The SCC requires an adequate study for the induction of gene mutations in Salmonella assay.

Classification: B
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A81: I-(-HYDROXYETHYL-2,4-DIAMINOBENZENE

1. General

1.1 Primary name

1-B-hydroxyethyl-2,4-diaminobenzene

1.2 Chemical names

1-B-hydroxyethyl-2.4-diaminobenzene
3-amino-4-B-hydroxyethyl-aniline
2,4-diamino-phenylethylalcohol

1.3 Trade names and abbreviations

Oxyblau
1.5 Structural formula

CH,CH,OH

NH»

NH,

1.6 Empirical formula

Emp. formula: CH N

877120 2

Mol weight: 152

1.7 Purity, composition and substance codes

It exists as free base (unstable), as sulphate and dihydrochloride.

2. Function and uses

Oxidative hair dye; max. use 2 %; 1 % in combination with H,0..
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD, Female Wistar rats, oral 1150 mg/kg
Female CF1 mice, oral 1450 mg/kg
Female CBL mice. oral 1125 mg/kg

3.7 Subchronic oral toxicity

The compound, as sulphate, administered orally by stomach intubation to groups of 25 male and
25 female SPF Wistar (TNO/W) rats for 90 days at dose levels of 0, 20. 100, 400 and 400 (10 males
and 10 females, reversibility effects) mg/kg/day (10 ml/100 g b.w. in water) showed a NOAEL
< 20mg/kg b.w. (1" trial). Due high mortality (400 and 200 mg/kg) reversibility examinations
could not be made. The compound resulted toxic in several organs (thyroids, livers, kidney and
spleens) on morphological level: it induces dosedependent changes at lymphatic nodes, hearths,
gonads and uteri. histomorphological finding correlated with hematological, chinico-chemical
values (most dose-related) and organ weights, and adverse effects on the erythrogenic system. At
20 mg/kg a slight thyroids discolorations and organ weights increase (liver and kidney in the
females only) with no histomorphological or functional organs alterations. |

The compound, as sulphate, administered orally by stomac intubation to groups of 20 male #nd
20 female Wistar-TNO/W rats for 90 days at dose levels of 0, 5 mg/kg/day (10 ml/kg in water)
showed no specific finding for clinical sign, body weights food comsumption, hematology,
clinical chemistry and urinalysis and organ weights (2" trial). Slightly significantly (P< 0.05)
increased in liver weights in the males not test compound related, because in the previous trial
at 20 mg/kg no difference were observed. NOAEL =5 mglkg b.w.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound. as dihydrochloride (3 % in aqueous solution) applied daily for 5 days to the
clipped skin area (3 x 4 cm), without washing off, of 15 female Pirbright White guinea pigs
resulted not irritating (skin reactions evaluated daily 5 h. post treatment).

4.2 Irritation (mucous membranes)

The compound as sulphate instilled (1 % in water, 0.1 ml) into the conjunctival sac of one cye
(whitout washing) of 10 female Pirbright guinea pigs resulted practically not irritating after 24
hours (examinations with 0.1 % fluoroscein sodium solution) observation period (eye reactions
evaluated at 0.5, 1. 2, 3, 4, 5, 6 and 7 hours).

5. Sensitization

The compound. as sulphate (Oxyblau), showed no delayed contact hypersensitivity after
repeated intradermal injection (1" and 2" injection in craniodorsal arca: 3 % in aqua, 0.05 ml;
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3a injection, 48 h after the first two injections: 3 %, 0.05 ml in Freund’s Adjuvant complete
(FCA diluted in oleum arachidis 1:1) and closed dermal topical applications (3 % in 0.5 ml
white vaseline, 6-8 h after the first two injections) on the clipped shoulder area to guinea pigs
(pretreatment with 10 % sodium lauryl sulfate). Challenge reaction by closed patch test on day
14 after the last exposure with 1 %, 2 % and 3 % (0.05 ml in FCA diluted in oleum arachidis
1:1). Reading at 24 and 48 hours.

6. Teratogenicity

1-(B-Hydroxyethyl)-2,4-diaminobenzene-sulphate administered daily by gastric intubation to
25 mated female Sprague-Dawley rats from day 6 to 15 of gestation at oral doses of
10 mg/kg/day (10 ml/kg in distilled water) did not show embryotoxicity or teratogenicity on
day 20 of gestation. NOAEL= 10 mg/kg b.w.

7. Toxicokinetics (incl. Percutaneous Absorption)

Dermal absorption. 1-(2-hydroxyethyl)-2,4-diamino-(U"'C-benzene) (“C-Oxyblue, radio-
chemical purity 96 %) in DMSO (10 % w/v solution, specific activity 1.603 pCi/mg) and as
ingredient of hair dye formulation (119.9 mg, specific activity 2.543 pCi/mg, 1:1 with HO,),
applied on shaven back skin of male and female Long-Evan rats (15 mg per animal, 9 cm®) for
30 min (hatr dye formulation) or 24 h (136 pl DMSO solution) showed after 72 h, that 0.2 %
(male, urine), 0.4 % (female, urine), 0.1 % (male, faeces) and 0.2 % (female, faeces) of the
applied dose as the hair dye product and 17.79 % (male. urine), 17.12 % (female, urine), 5.86 %
(male, faeces) and 6.30 % (female, faeces) of DMSO solution were excreted. After washing
and dressed were recovered 90.30 % (male) and 92.48 % (female) of the applied dose as hair
dye formulation and 57.27 % (male) and 52.83 % (female) of the solution in DMSO. In the site
of application were revealed 12.8 % (male) and 13.85 % (female) as DMSO solution and 2.17
% (male) and 2.89 % (female) as hair dye product of the applied dose. The results showed that
more than 20 % as DMSO solution and less than 1.2% as hair dye formulation of the applied
dose of "C-Oxyblue was absorbed.

Human-skin absorption. 1-(B-hydroxyethyl)-2,4-diaminobenzene (mean = 873.31 mg, i.e.
1.150 %) contained in hair dye product was epicutaneously applied (mean = 75.94 g) on five
healthy female volunteers by professional hairdresser for 27-48 min. and blood samples were
taken at 0, 10, 20, 30, 45 and 60 min and 2. 3 and 24 h. after applications. The results showed
within the range of the sensitivity of method (50 ng/ml, HPLC technique and fluorescence
photometer) neither the hair dye nor a possible six chemical modification was detected in the
serum; therefore the volunteers (64.48 kg mean b.w.), presuming a whole body distribution and
absorption of at least 3.2 mg (on the bases of method sensitivity) per volunteers, absorbed
nothing or less than 0.366 % of the applied dose of test compound.

8. Mutagenicity

The compound tested as dihydrochloride (1.35 % solution + 200 pl 25 % NH3 + 2 ml
isopropanol warmed in 10 ml distilled water) was able to induce gene mutation in viiro on
TA1537, TA1538 and TA98 strains of Salmonella typhimurium in the absence and in the
presence of ral liver metabolic activation with a clear dose-related effect (the increase of the
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no. of revertants over the control was up to: 5 (2702 pg/p, TA1537 -S9mix); 10. 1 (4053 ng/p.,
TA1538 -S9mix); 47.5 (4053 pg/p., TA98 -S9mix); 50.5 (2702 pg/p., toxic, TA1537 +S9mix);
114.7 (1720 pg/p., TA1538 +S9mix); and 116.7 (1351 pg/p., TA98 +S9mix). LEDs dose
(Lowest effective dose): 13.5 pg/p. (TA1538. +S9mix); 27 pg/p. (TA98, +S9mix); 1351 pg/pl.
(TA1537, +S9mix; TA 98, -S9mix); 2702 pg/pl. (TA1537, TA1538, -S9mix).

The compound tested as sulphate (code BW 16 01) has been found negative for: (1)
chromosome aberrations in vivo by micronucleus test on mice (up to 2 x 4000 mg/kg b.w.. oral
gavage); (2) sister chromatid exchange in vitro on CHO-K1-BH4 (£S9mix) cells of chinese
hamster; and (3) sister chromatid exchange in vivo on rats bone marrow cells (up to 600 mg/kg
b.w.).

11. Conclusions

In view of the concemns in the areas of systemic toxicity and mutagenicity the SCC believes
that this compound should not be used in cosmetics.

Classification: D

Revision: October 30, 1990
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A84: I-METHOXY-2-AMINO-4-3-HYDROXYETHYL-AMINO-BENZENE

1. General

1.1 Primary name

1-methoxy-2-amino-4-B-hydroxyethyl-amino-benzene

1.2 Chemical names

1-methoxy-2-amino-4-8-hydroxyethyl-amino-benzene
2-amino-4-B-hydroxyethyl-amino-anisole

1.4 CAS no.
83763-47-7

1.5 Structural formula

OCH,

NH,

NHCH,CH,OH

1.6 Empirical formula

Emp. formula: CH, N,O,

Mol weight: 182

1.7 Purity, composition and substance codes

The compound exists as free base (oxidizing), as hydrochloride, as dihydrochloride, and as
sulphate.

2. Function and uses

Oxidative hair dye; maximum use 3 % (included as salt); 1.5 % in combination with H,O,.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD, : female CF 1 mice, oral 538 mg/kg
female Wistar rats, oral 588 mg/kg
male Wistar rats, oral 475 mg/kg

3.4 Repeated dose oral toxicity

The compound as dihydrochloride (0.5 % in distilled water), was administered orally by
stomach intubation, 5 days a week. for 3-4 weeks. to groups of 9 male and 9 female SPF Wistar
(TNO/W.74) rats at dose levels of 0, 10, 25 mg/kg b.w. day (5 ml/kg). A slight and not clear
activation of the thyroid epithelium was observed in rats treated with 10 mg/kg, but not in rats
treated with 25 mg/kg. In females treated with 10 mg/kg, a shight reduction in food
consumption during the first week and an increase of total number of leucocytes were
observed. In rats treated with 25 mg/kg a slight lymphocytosis was revealed. In one rat treated
with the highest dose discoloration of the thyroid was observed, without ncither pigment
sedimentation nor thyroid epithelium sedimentation.

The dose lower than 10 mg/kg represents the NOAEL.

3.5 Repeated dose dermal toxicity

The compound was dermally applied to a clipped area on the back (3x4 cm) of Pirbright white
guinea pigs (5 male and 5 female/group). 7 days a week, for 4 weeks at doses of 50. 150, 300
mg/kg b.w. (5. 15, 30 % in water). The treated skin did not show any sign of irritation. No
adverse effects were revealed up to a dose of 300 mg/kg b.w.

3.7 Subchronic oral toxicity

The compound. as sulphate, was administered daily by stomach tube to 25 male and 25 female
SPW Wistar rats for 13 weeks at dose levels of 0, 2, 50, 100 mg/kg b.w. in distilled water
(1 ml/100 g b.w.). The dose of 100 mg/kg was increased until 1380 mg/kg b.w. The reversibility
effects were evaluated after 4 weeks without treatment, in 40 additional rats both from the
control group (10 males and 10 females) and the highest test group (10 males and 10 females).
The dose of 50 mg/kg showed rough pelages, pigmentation of the thyroid gland and in the
duodenum. At the end of treatment in males treated with 50 mg/kg dark discoloured urine and
increased liver weights were observed. The dose of 100 mg/kg showed rough pelages, pale
grey skin and mucosae, dark urine, reduction in activity and body weight (only in males). The
weight of thyroid glands, livers. kidneys. spleens and suprarenal bodies (of males) was reduced
at the highest test dose. The 100-1380 mg/kg dose showed pigmentation in thyroid glands,
intestinal tracts, epididymides, livers and kidneys. The highest dose reduced erythrocytes,
haemoglobin and heamatocrit values. and increased reticulocytes, MCV (mean corpuscolar
volume of erythrocytes). MCH (mean corpuscolar haemoglobin), B-globulin and bilirubinc.
The 2 mg/kg b.w. dose represents the NOAEL.
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3.8 Subchronic dermal toxicity

A hair dye formulation (“Koleston 2000™). containing 3 dose levels of test compound as
sulphate (1.2 %. 1.8 % and 2.4 %), mixed 1:1 with hydrogen peroxide, was dermally applied
(0.05 ml) to the back of mice (75 males and 75 females for each group), 3 times a week, for 12
months. Negative control received 0.05 ml of deionized water in the same way. In all treated
animals alopecia and epithelial lesions of treated skin area were found. In females treated with
the highest test dose the body weight gains were reduced. No morphological changes in
thyroids were observed. The formulation contained other dyes too.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound, as sulphate (I % suspended in 10 % Arabic gum) was applied, both to the
clipped right (5 animals) and left flank (5 animals) of 10 female albino guinea pigs, 3 times for
2 consecutive days. Treated areas (3x4 cm) were washed off after 20 min. The skin reactions
were evaluated during, and three days after treatment. 2 of 10 animals showed a very slight
erythema of the clipped scarified skin. All animals were free from symptoms on the last day of
the study. The compound resulted not irritant for the skin of guinea pigs.

Human skin irritation: A hair dye formulation (“Koleston 2000, shade blue-black),
containing the compound (2.25 %), mixed 1:1 with 9 % H,O, and water, was applied topically
to the skin of 40 persons by patch-test, under occlusive condition, for 24 hours. No irritation
on the treated skin was found 24, 48 and 72 hours after application.

4.2 Irritation (imucous membranes)

The compound as sulphate, was instilled (1 % aqueous solution, 0.1 ml) into the conjunctival
sac of one eye of 10 female Pirbright guinea pigs. The compound was not washed off. The eye
of all animals was washed with 1 % fluoroscein sodium solution 24 hours after instillation. The
eye reactions were evaluated at 0.5, 1, 2, 3, 4, 5, 6, 7 and 24 hours during treatment. The
compound resulted “practically not irritating” in guinea pigs.

5. Sensitization

The compound as dihydrochloride (1 % aqueous solution) was intracutaneously injected to 15
female guinea pigs for induction phase (0.1 ml). 3 times a day for 5 days. 4 weeks later the
challenge reaction was performed with different dilutions (1:10, 1:100, 1:500 and 1:1000) of
0.1 ml of compound. applied by intracutaneous injection into the untreated flank. The skin
reactions were evaluated both 24 and 48 hours after the challenge procedure. After a 5-day
induction period a weakly inflammatory skin reddening was observed. None of the treated
animals showed allergic reactions within 24 hours. The compound resulted non-sensitizing for
guinea pigs.

Photosensitization: The compound was applied. 30 pl in 30 % injectable water, on the
shoulder region of 15 female Pirbright white guinea pigs. Positive control guinea pigs were
treated with Hexachlorophene. Afterwards, animals were irradiated with UV-A and UV-B light
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for 105 min. Such treatments were repeated 10 times. 2 weeks later the challenge was
performed with 5, 1, 0.5, 0.1 % of compound applied on the shaved back of animals. The left
side of the back was irradiated with UV-A for 105 min, and the right side remained
unirradiated. The allergic reaction was evaluated 24 and 48 hours after. The compound resulted
non-photosensitizing in guinea pigs.

6. Teratogenicity

The compound was orally administered by gastric intubation to mated female Sprague-Dawley
rats (23-28 for each group) from days 6 to 15 of gestation at doses of 0, 150, 350 mg/kg day
(10 ml/kg in distilled water with few drops of 23 % ammonia). The analyses were performed
on day 19 of gestation. At 350 mg/kg the body weight gain of dams was below mean values
during treatment period. and the rate of skeletal variation increased compared with the control
group. Such differences were due to retarded ossifications of the osseous occipitale and
parietale. No other adverse effects were observed in dams and foetuses. The dose of 150 mg/kg
b.w. day represents the NOAEL.

7. Toxicokinetics (incl. Percutaneous Absorption)

Dermal absorption: Two hair dye formulations (I and II) containing the compound (C-ring
labelled), as dihydrochloride (I =1.05 % and Il = 2.1 %) were epicutaneously applicd for
30 min on the clipped back (3 cm’) of HIM:OFA-Sprague-Dawley rats. For each experimental
group 3 males and 3 females were considered. The rats were treated either with | g of the
formulation I or 0.5 g of formulation II, mixed with 0.5 g of 9% H,0,, in both cascs
corresponding to 38 mg/kg b.w. of compound. Similarly, another group of rats was treated with
0.3 ml of the 3.5 % aqueous solution of compound at dose of 37 mg/kg b.w. for 30 min. .13
%, 0.033 % and 0.24 % of the applied dose were absorbed, after treatment with formulation I,
formulation II and aqueous solution, respectively. 0.57 %, 1.51 %, 0.75 % of the applied dose
were revealed in treated skin area 3 days after treatment with formulation I, formulation 11 and
aqueous solution, respectively. After 72 of treatment low radioactivity was found in organs.
The resorbed activity was quickly discharged with urine.

Human skin absorption: A hair dye formulation “Koleston 2000 (1/0)" containing the
compound (2.2 %) was epicutaneously applied (70.64 g, i.e. 1554 mg of compound) on five
healthy female volunteers by a professional hairdresser for 15 min. Blood samples were taken
at 0, 10, 20, 30, 40, 50 and 60 min and 2, 3, and 24 h. after applications. The results showed
within the range of the sensitivity of method (16 ng/ml, HPLC technique and fluorescence
photometer) that neither the hair dye nor the metabolises could be detected in the serum;
therefore the volunteers (57.86 kg mean b.w.) — presuming a whole body distribution and
absorption of at least 925.67 mg (on the basis of the method sensitivity) per volunteers —
absorbed none or less than 0.06 % of the applied dose of test compound.

8. Mutagenicity

The compound tested as sulphate was able to induce gene mutation in vitro on TK+/- mouse
Iymphoma assay, both in the presence and in the absence of rat liver metabolic activation, with
a clear dose-related effect. The increases in mutation frequency over the control were up to
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2.26(19.6 pg/ml, -S9mix) and 3.18 (147.1 pg/ml, +S9mix), sister chromatid exchanges in vivo
on bone marrow cells of Sprague-Dawley rats SIV 50 treated i.p. (250 mg/kg: x 1.74, P < 0.001
one-side test; 300 mg/kg (2/10 animals survived): x 1.80).

The compound, tested also as sulphate, was found negative for:
- gene mutation in vitro on:

Salmonella

E. coli

mouse lymphoma L5178Y cells (Na'/K" ATP-ase and HPRT loci) after reevaluation of data

- chromosome aberrations in cultured of human lymphocytes in vitro;

- UDS (autoradiographic method) in primary culture of rat hepatocytes in vitro;

- UDS in vivo on male Wistar rats (750 mg/kg b.w. for 4 h and 75 and 750 mg/kg b.w. for 16 h);
- sister chromatid exchanges in vivo on bone marrow cells of Sprague-Dawley rats SIV 50

treated both orally (50, 100, 200, 300, 400, 500 mg/kg) and dermally (topical applications:
100, 200, 5 x 200, 1000, 2000 mg/kg).

The compound tested as dihydrochloride was unable to induce gene mutations in vitro in five
strains of Salmonella.

The compound tested as free base does not induce micronuclei in vivo on bone marrow cells
of mice treated by oral gavage at doses up to 2 x 500 mg/kg. The treatment was performed
twice in two equal doses separated by a 24-hour interval, and an analysis 6 hours after the last
dose.

10. Special investigations

Phototoxicity: The compound was applied on the back (2 cm®) of 10 female Pirbright white
guinea pigs on two test areas at doses of 5 % and | % in injectable water. Another area was
treated with positive control (8-Methoxypsoralen) and one area remained untreated. The
animals were then irradiated with UV-B light for 80 sec and UV-A light for 80 min. The
compound resulted non-phototoxic 24 and 48 hours after the last irradiation.

11. Conclusions

In the absence of carcinogenicity data, the SCC requires in vitro cytogenetic and in vivo UDS
studies.

Classification: B

Approved by the SSC on February 19th, 1991,

Revised June 29, 1993.

Additional information were provided on in vitro cytogenctic and in vivo UDS studies.

12. Safety evaluation

See next page.
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CALCULATION OF SAFETY MARGIN

(1-methoxy-2-amino-4-B-hydroxyethyl amino-benzene)

oxidation or permanent

Based on a usage volume of 100 ml, containing at maximum 1.5 %

Maximum amount of ingredient applied:

Typical body weight of human:
Maximum absorption through the skin:
Dermal absorption per treatment:

Systemic exposure dose (SED):

No observed adverse effect level (mg/kg):

(rat oral, 13 weeks)

I (mg)= 1500 mg

60 kg

A (%)= 0.06 % (human)

I (mg) x A (%)= 1500 x 0.06/100 =0.9 mg

SED (mg)=1 (mg) x A (%) / 60 kg b.w.
= 0.9 mg/ 60 kg b.w. =0.015 mg/kg b.w.

NOAEL = 2 mg/kg b.w.

Margin of Safety

NOAEL / SED = 2 mg/kg b.w./0.015
mg/kg b.w. = 130
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B 37: N1,N4,N4-TRIS-(2-HYDROXYETHYL)-
1,4-DIAMINO-2-NITROBENZENE

1. General

1.1 Primary name

N1,N4,N4-tris-(2-hydroxyethyl)-1,4-diamino-2-nitrobenzene

1.2 Chemical names
N1,N4,N4-tris-(2-hydroxyethyl)-1,4-diamino-2-nitrobenzene
2,2’-((4-(2-hydroxyethyl)-amino)-3-nitrophenyl)-imino-bis-(ethanol)
1-B-hydroxyethylamino-2-nitro-4-bis-(8-hydroxyethyl)-aminobenzene
1.3 Trade names and abbreviations

Imexine FAF
HC Blue N°2

1.4 CAS no.
33229-34-4
1.5 Structural formula

HOH,CH,C CH2CHo0H

~y~

NO>
NHCHCH>0H

1.6 Empirical formula

Emp. formula: C,,H N0,
Mol weight: 285
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1.7. Purity, composition and substance codes

Purity sample: The acute oral toxicity, the 14-days oral toxicity and the 3-weeks diet studies
on rats and mice: 75% (lot. no.513077): the 14-days oral toxicity, the 2-years carcinogenicity
on rats and mice. and the NTP mutagenicity studies: 98% (lot no. 9233): the metabolism and
dermal absorption studies on mice and rats: >98% (TLC).

2. Function and uses

Semipermanent hair dye (nitrophenylenediamine derivative): max. use 2.8 %.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity
LD, Rat, oral > 5000 mg/kg

Acute toxicity: The compound (1% carboxymethyl cellulose ether sodium salt saline) was
administered by gavage to F344/N rats (5 animal/sex/group) at a single dose of 31, 62, 125,
250 or 500 mg/kg, and to B6C3F mice (5 animal/sex/ group) at doses of 62, 125, 250, 500 or
1000 mg/kg. No animals died at the end of observation period (14 days).

3.4 Repeated dose oral toxicity

Two NTP 14-days repeated-exposure studies were conducted with two different samples of
B37 (75 % and 98 %) on male and female F344/N rats and male and female B6C3F mice.
Groups of 5 males and 3 or 5 females received in the diet 0, 3, 100, 6200, 12500, 25000, or
50000 ppm of test compound for 14 days (max dose: rats = 1.95 g/kg: mice = 11 g/kg). The
second study was conducted as the NTP 13 wks study. No compound related toxic effects were
observed at necropsy in both studies.

3.7 Subchronic oral toxicity

Male and female F344/N rats and B6C3F, mice received in the diet 0-3100-6200-12500-
25000-50000 ppm of B37 {75% pure) for 13 weeks to evaluate the cumulative toxic effects and
to determine the concentration to be used in the 2-year NTP carcinogenicity assay. After
necropsy the thyroid glands were dark in rats (40-80 % in each dose) and the incidence was
dose-related. Purple urine and dark feces were observed after day 9. No compound-related
histopathologic effects were observed.

3.8 Subchronic dermal toxicity

The compound containing formulation (1.7 %) was topically applied twice weekly for 13 wks.
on abraded and intact skin to 12 adult New Zealand white rabbits: no evidence of systemic
toxicity was observed analyzed as gross abnormalities in several organs, microscopic lesions
and hematologic and clinical chemistry examens. No dye discoloration of the urines was
observed at any time during the test.



46" plenary meeting of 19 February 1991 - 49

3.10 Chronic toxicity

B37 contained in a commercial dye/base composite (1.63 %) administered in the diet (19.5 and
97.5 mg/kg/day) to 6 males and 6 females beagle dogs for 2 years (7 day/wk) showed no
adverse toxic effects. (Necropsy was performed on one male and one female of each group at
6, 12 and 18 months, and on all survivors at the end).

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound as 3% (w/w) extemporaneous solution in polyethylene glycol 300, applied on
intact and abraded rabbit’s skin (0.5 ml per 6.5 cm’ per animal), resulted non irritant under
patch-test for 24 h.

4.2 Irritation (mucous membranes)

The compound as a 3 % (w/w) extemporaneous solution in polyethylene glycol 300 instilled
into one rabbit’s eye resulted only very slightly irritant.

5. Sensitization

It was induced in guinea pigs by two simultaneously intradermal injections of 5 % test
compound in distilled water, Freund’s complete adjuvant and a 1:1 mixture of the above
solution in a shaved intrascapular area (4 x 6 cm’) on day 0, 3. One week later 5 % of test
substance in petrolatum was topically applied, under occlusion, on the same area for 48 h. 14
days later the guinea pigs were challenged by a single topical application of 5 % of test
compound in distilled water under occlusion for 24 h on the right flank (2x2 cm®). The results
evaluated after 24 and 48 hours showed a slight positive reaction on 4/20 test animals 24 hours
after challenge. The compound resulted a weak sensitizer.

6. Teratogenicity

A formulation containing the compound (1.7 %) was topically applied (2 ml/kg/day =
34 mg/kg/days) to the shaven skin on 20 rats on day 1-4-7-10-13-16-19 of gestation. No
embryotoxic or teratogenic effects were observed, except only a significant reduction of the
mean live fetal weight.

B37 contained in a commercial dye/base composite (1.63 %) was administered in the diet to
rats from day 6 through day 15 of gestation at levels of 0, 1950 and 7800 ppm (ca.
616 mg/kg/day): no evidence of teratogenicity or embryotoxic effects were observed(5):
NOAEL = >600 mg/kg.

B37 contained in a commercial dye/base composite (1.63%) was administered daily by gavage
(19.5 or 97 mg/kg/day with composite and 0 and 97.5 mg/kg/day without dyes in 0.5 %
aqueous methyl cellulose) to 12 rabbits/dose on days 6-18 of gestation: no evidence of a
teratogenic effect was observed.
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6.1 One-generation reproduction toxicity

Reproduction: B37 contained in a commercial dye/base composite (1.63 %) was administered
in the diet to rats (1950 e 7800 ppm) for fertility and reproduction study divided into two parts:
Part I): females: 8 wk prior to mating through the weaning of their litters: males: 8 wk prior to,
and during mating period: Part II): males: 8 wk prior to. and during mating; females: 8 wk prior
to mating. during gestation and 21 days lactation. Mating 1 male with two females. No
abnormal pups were seen upon dissection of embryos after 13 days of gestation or upon gross
examination at weaning after 21 days. The study is considered inadequate for the evaluation of
the potential effects of the chemical on the reproductive activity of rats.

7. Toxicokinetics (incl. Percutaneous Absorption)

Metabolism: [ “C]-B37 at 4" day after administration to rats by different route (oral. i.p. ors.c.)
showed that ca. 5% of the applied dose (73.8 mg in 0.1 ml ethanol and 0.5 ml Tween 80) was
retained in the body (tissue and carcasses "C-level). In mice a dosing s.c. with [*C]-B37 up to
2.2 9% of the applied dose was recovered in the carcasses ("'C-level) after 4 days. Urine (6 or 24 hs.
after treatments) and faecal analysis revealed acetylated and conjugated products of parent HC
Blue No.2, Violet A isomers and HC Red 3 dyes.

Dermal absorption: A formulation containing B37 radiolabelled (1.77 %) applied on human
hairs under conditions of use (35-38 min.) showed a cumulative dose absorption evaluated by
means of urine radioactivity assay (1-10-20-30 days) less than 0.1 % and a time required for
50 % excretion (T'2) of 52 h.

['CJ-B37 (1076 pg) in ethanol solution showed, under occlusive protective patch on skin of
rats (200 pl, 10 cm®) and mice (40 pl, 2 cm’), that 0.31 % (males) and 0.27 % (females) of the
applied dose penetrated in the rats skin during the 48 h after topical treatment: while 6.5 %
(females) and 3.4 % (males) penetrated in the mice skin.

[“C]-B37 (0.5 %, 50 % aqueous shampoo solution of a semi-permanent hair dye) showed that
penetration trebled from 0.03 pg/cm® after 5 min. application to 0.10 pg/cm’ after 30 min.
application in rat: in mice after 10 min. contact penetration was less than 0.04 pg/em’
(0.07 pg/em’ in rat).

When different levels of [“C}-B37 (1.5 %, 0.75 %, 0.4 %. 0.2 %) in a semi-permanent hair dye
(200 pl of 50 % aqueous shampoo solution for 5 min.) were used, the skin penetration in female
rats increased in proportion with the increased concentration of the test compound (from
0.0]1 pg/em’to 0.12 pg/em’).

[“C]-B37 (1070 pg in 50 % aqueous shampoo solution of a semi-permanent hair dye) showed
that multiple application to female rats (5 min., 200 pl application) resulted in increased
penetration: 0.03 pg/cm(single), 0.23 pg/em’ (2 appl.), 0.60 pg/em’ (3 appl.)

Female rats treated topically with a 50 % shampoo base (200 pl on 10 ¢m’ for 5 min.)
containing 0.65 % (w/v) of [C]-B37 (1295 pg) showed a skin penetration of 0.04 pg/cm when
skin was clipped and 0.03 pg/cm’ in the presence of hair.
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8. Mutagenicity

The studies presented have shown that B37 is able to induce UDS on rats hepatocytes and sister
chromatid exchange in the presence of metabolic activation system on chinese hamster ovary
cells in vitro. Two NTP studies (Salmonella with and without activation from rat and hamster
liver, and Mouse lymphoma with rat liver activation) have shown positive results. In
reevaluation of NTP Salmonella studies using more stringent criteria the compound was
classified as negative. Negative results were obtained in the induction of chromosome
aberration on CHO cells in vitro; in this study the induction of SCE resulted positive.

In another reverse mutation study on Salmonella the compound resulted negative. The
compound did not induce chromosome aberrations in vivo by micronucleus test on mice (2 x
750 and 1000 mg/kg i.p.). Unscheduled DNA Synthesis study on male and female rat
hepatocytes and male and female mice hepatocytes following in vivo treatment up to
1000 mg/kg b.w., and cell proliferation in rats and mice studies, were found negative.

Additional in vitro studies, requested by the SCC, performed with a sample of 99.5 % of purity,
have shown that B37 is negative in the Ames test. in mouse lymphoma L5178Y (6-TG") assay
and in human lymphocytes chromosome aberrations test.

Literature studies with a sample of 99.77 % of purity showed that the compound was positive
in Salmonella assay, in mouse lymphoma L5178Y (TFT) and in rodents UDS in vitro test. This
sample of compound did not induce forward mutation on £.coli, micronuclea on ICR and CD-
1 mice bone marrow and UDS in vitro on monkey primary hepatocytes.

9. Carcinogenicity

Long term studies were carried out on mice and rats (NTP bioassay): the compound (98%
pure) fed in the diet for 103 weeks to 50 F344/N rats/sex/group and 104 weeks to 50 B6C3F,
mice sex/group at dietary concentrations of 0-5000-10000-20000 ppm to male rats (195 and
390 mg/kg/day) and mice (465-1000 mg/kg/day) and 0-10000-20000 ppm to female rats
(1320-2240 mg/kg/day) and mice (2330-5600 mg/kg/day). B37 caused a dose related increase
in the incidence of hyperostosis of the skull in male and female rats. A uncommon tumour
(mixed mesenchymal neoplasms of the kidney) was noted for female F344/N (2/50 at high
dose) and a marginal positive trend in the incidence of lymphomas in male mice (1/50; 5/48;
8/49) not significant when survival were taken into account.

Under the conditions of these studies there was “no evidence” of carcinogenicity in F344/N
rats and B6C3F mice receiving B37 in the diet.

11. Conclusions

The SCC do not see any possible health risk connected with the use of this dye.

Classification: A
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P 8: HEXAMIDINE

1. General

1.1 Primary name

Hexamidine

1.2 Chemical names
1,6-di(4-amidino phenoxy)-n-hexane and its salts including di-isethionate and

di (phydroxybenzoate)

1.5 Structural formula

O_CHZ_CHZ_CHZ_CHZ_CHZ—CHZ—O

CHOH

c c
A
HNT SN HNT e CHSOH |,

/

1.9 Solubility

Hexamidine is soluble in water and insoluble in organic solvents.

2. Function and uses

Hexamidine is used in cosmetics as a preservative at a maximum dose level of 0.1 %, and for
other uses at concentrations up to 0.3 % in non-rinsed skin products.

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

The acute toxicity of hexamidine is considerable. Oral LD, values (in mg/kg b.w.) are 710-2500
in mice, 750 in rats, 500 in rabbits. Intraperitoneal values of 17-51, and 57 were reported for
mice and rats respectively. Intravenous values are 17 for mice and 8 for rabbits. A dermal value
for rats was > 4000.
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3.4 Repeated dose oral toxicity

In a 90-day oral study in male rats, daily doses of 400 and 800 mg/kg by gavage induced
mortality, growth depression, signs of anaemia, increased liver weight and decreased liver- and
kidney function. The lower dose of 200 mg/kg was not a clear No Effect Level.

3.5 Repeated dose dermal toxicity

A subacute (28-day) dermal toxicity study in rabbits showed that solutions of up to 2 % were
only slightly irritant. Daily application of 4 ml/kg b.w. of a 0.05, 0.1 and 2.0 % solution
revealed no systemic toxicity. A 90-day dermal study in rabbits with the very low dose level of
16 mg/kg b.w. revealed no systemic toxicity.

3.7 Subchronic oral toxicity

A recent short-term (4-wk) oral study was conducted by gavage administration of 50, 100 and
200 mg/kg b.w./day to groups of 5 rats/sex. All test animals showed post-treatment symptoms
(salivation, wet fur, brown oral staining). The top-dose rats also showed abnormal position and
locomotion, and increased counts of white blood cells and lymphocytes. In the two higher dose
groups there were increases in the values for GPT, GOT and calcium in blood plasma. All
treated rats showed caecal enlargement. The lungs, heart, liver, kidneys and caecum did not
reveal treatment-related microscopical changes. Other organs (including spleen and adrenals)
were not examined. The clinical signs and the caecum enlargement were not considered to be
of toxicological significance. The No-toxic Effect Level was established at 50 mg/kg, but the
study showed several deficiencies.

4. Irritation & corrosivity

4.1 Irritation (skin)

A concentration of 0.1 % was slightly irritating to the skin of rabbits.

4.2 Irritation (mucous membranes)

A 0.1 % solution was slightly irritating to the eye of rabbits.

5. Sensitization

Hexamidine did not produce any evidence of sensitization in guinea pigs, nor of
photosensitization using a rabbit model. However there is some evidence for sensitization
reactions occurring in man following its use as a topical bacteriocide.

7. Toxicokietics (incl. Percutaneous Absorption)

Studies using radiolabelled material to investigate skin absorption in the rat indicated very poor
absorption. When the compound was applied as a 0.1 % formulation in cold cream under an
occlusive dressing for 96 hours a mean of ca 0.6 % was absorbed (maximum value 1.4 %). Very
little absorption is thus likely to occur in use.
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8. Mutagenicity

An Ames test using S. fyphimurinm strains TA 1535, 1537, 98 and 100 and concentrations up
to 500 pg/plate was negative. It was reported that no clastogenic activity was observed in a
limited in vitro test for chromosomal aberrations in CHO cells exposed to up to 34 p/ml in the
absence of metabolic activation and 420 p/ml in its presence. The negative result was however
not convincing, because of an increase in aberrations at the low dose that was not scen at higher
doses. Furthermore these equivocal results were not followed up in a repeat experiment. This
finding cannot be disregarded.

11. Conclusions

Hexamide has moderate acute toxicity by the oral route, but is highly toxic by injection. It is
poorly absorbed through the skin and has low toxicity by this route. A 0.1 % solution was
slightly irritating to the skin and eyes of rabbits, and there is no evidence of any sensitization
potential. The No Effect Level in a 28-day repeated dose oral study was 50 mg/kg. In a 90-day
repeated dose study marked toxicity occurred in various organs (especially liver, kidney,
haematopoietic system) at 400 mg/kg with marginal effects at 200 mg/kg. Negative results
were obtained when the compound was tested for mutagenic potential using the Salmonclla
assay. but equivocal results were obtained in an in vitro assay for chromosome damage in
mammalian cells. In view of the very low levels of compound likely to be absorbed through
the skin in use studies to specifically investigate effects on the reproductive system are not
required. However in view of the equivocal findings in the chromosome aberration study, a
further study (metaphase analysis using mammalian cells) is needed.

Classification: B
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P21: BENZYLFORMAL

1. General

1.1 Primary name

Benzylformal

1.2 Chemical names

Benzylformal

1.3 Trade names and abbreviations
Preventol D,
1.5 Structural formula

CH,— (OCH,)xOH

x=~1.5

1.7 Purity, composition and substance codes

Benzylformal is a mixture of benzyloxymethanol and benzyloxymethoxymethanol.

1.9 Solubility

Soluble in organic solvents; solubility in water 25 g/I.

2. Function and uses

The substance is used up to 0.2 % in all types of cosmetics.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

The oral LD in rats was 1700 mg/kg: the i.v. LD, inrats was 153 mg/kg. The animals showed

50

sedation, loss of consciousness, paralysis.

3.2 Acute dermal toxicity

The dermal LD, in rats was > 1000 mg/kg. In rabbits. dermal LD, -values of 1429 and
2000 mg/kg for males and females respectively were obtained.
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3.8 Subchronic dermal toxicity

A subchronic dermal study has been carried out in the rabbit. Doses of 1, 4 and 16 mg/kg body
weight were given to groups of 10 male and 10 female rats. The only sign of toxicity noted was
a slight reduction in body weight gain at 300 mg/kg in the male animals. Haematological
examination revealed increased leucocyte count in the males at 300 mg/kg but no other effects.
At autopsy increased adrenal weight was seen in the females at the top dose level only; minor
changes were reported in other organs but there were no dose releated trends and these were
not significant. Histopathology revealed inflammatory changes in the mucosa of the glandular
stomach but no other adverse effects. The No Effect Level in this study was 100 mg/kg.

4, Irritation & corrosivity

4.1 Irritation (skin)

A skin irritation test in rabbits with 500 mg undiluted substance applied to the intact skin of the
ear for 8 hours induced redness and oedema; when applied for only two hours, slight redness
was observed. A 0.2 % aqueous solution applied for 24 hours did not induce any changes.

4.2 Irritation (mucous membranes)

In an eye irritation test in rabbits 50 mg undiluted substance caused erythema and oedema and
an opaque cornea. A 0.2 % aqueous dilution only produced erythema.

5. Sensitization

A sensitization test by the Landsteiner-Draize method with 0.1 % of the test substance in saline
both for the induction and for the challenge treatment did not reveal signs of sensitization.

11. Conclusions

The substance liberates formaldehyde (at a maximum of 0.004 % under test conditions).
Although studies on dermal absorption are not available, appreciable uptake through the skin
is suggested by a comparison of the oral and the dermal LD, values and the dermal toxicity
study in rabbits. The No Effect Level in a 29-day oral study in the rat was 100 mg/kg. A much
lower value was however obtained in a 90-day dermal study in rabbits, namely 1 mg/day. The
maximum dermal exposure to humans in use may be calculated to be about 1 mg/kg body
weight per day, which allows no safety factor at all when compared to the No Effect Level in
the subchronic study in rabbits. Unless convincing arguments are provided to explain the
effects on the pituitary in the dermal study in rabbits, this preservative should not be used in
cosmetics. If such reassurance can be provided, additional studies to investigate clastogenicity
in a mammalian cell assay in vitro and, since the compound has appreciable absorption through
the skin, from a teratogenicity study, will be needed.

Classiﬁcatio,n: D
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P91: 3-10DO-2-PROPYNYL BUTYL CARBAMATE

1. General

1.1 Primary name

3-i0d0-2-pr6pynyl butyl carbamate

1.2 Chemical names

3-iodo-2-propynyl butyl carbamate
iodo propynyl butyl carbamate

1.4 CAS no.
55406-53-6

1.5 Structural formula

I/\/\o N

Iz

1.6 Empirical formula
Emp. formula: CH NO,I
Mol weight: 281

1.9 Solubility

It has low solubility in water (156 ppm at 20°C) and is soluble in organic solvents.

2. Function and uses

It is proposed for use as a preservative in all types of cosmetic products at up to 0.5 %.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

The substance has moderate acute toxicity by the oral route with LD, values of 1056 mg/kg in
female rats and 1798 mg/kg in male rats when given in corn oil. No deaths and only minimal
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signs of toxicity were seen at 500 mg/kg or below. In a percutaneous toxicity study in rabbits
a single dose of 2 g/kg applied as an aqueous paste and using a 24-hour occlusive dressing
resulted in no deaths. The only signs of toxicity seen were slight irritant effects at the site of
application.

3.7 Subchronic oral toxicity

In a subchronic study, rats were given 20, 50 and 125 mg/kg by gavage in corn oil 5 days a
week for 13 weeks. In addition a satellite group was given the top dose and allowed a 28 day
recovery period prior to autopsy. No compound related mortality was observed. The only signs
of toxicity seen were a reduction in weight gain of the males at 125 mg/kg. No effects were
seen on haematology, clinical chemistry nor on ophthalmological examination. At autopsy a
significant increase in liver weight was seen at 125 mg/kg which was believed to be duce to
enzyme induction. Effects on weight gain and liver weight were reversible, with recovery
being noted in a satellite group. The No Effect Level in this study was 50 mg/kg.

4. Irritation & corrosivity

4.1 Irritation (skin)

In a skin irritancy study in rabbits (4 hours exposure, occluded dressing) slight erythema and
severe oedema were reported at 4 hours but the effects were transient with animals returning
to normal by 48 hours.

4.2 Irritation (mucous membranes)

Severe effects were noted in an eye irritation study in rabbits. The substance (0.1 g) produced
moderate to severe hyperaemia, chemosis and discharge and corneal opacity for 7-13 days in
most animals; in one instance the opacity remained until termination of the experiment at
day 21. If the compound was washed out of the eye 20-30 seconds post instillation only
transient irritant effects were seen.

5. Sensitization

Skin sensitization potential has been investigated in a guinea pig maximisation test. Induction
concentration were 10 % by the intradermal route and 50 % by the topical route. Challenge was
with 0.01 % in petrolatum (a concentration of 0.05 % was reported to produce a slight irritant
effect). There was no evidence of sensitization in any test animal. Two further Magnusson
Kligman maximisation tests have been carried out on formulations containing 0.5 % test
compound. In the first study induction concentrations of 0.05 % (i.d.) and 0.5 % (topical) were
used. In the second case the concentrations were ().1 % and 0.5 % respectively. The intradermal
doses were reported to produce some irritation. In both studies challenge was with a 0.5 %
formulation. There was no evidence of sensitization in either test. These studies suggest that
the compound does not have any significant potential for skin sensitization.
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6. Teratogenicity

Teratogenicity studies have been carried out in both the rat and the mouse. In the study in rats
the compound was given on day 6-15 of gestation at dose levels of 20, 50 and 125 mg/kg by
gavage in corn oil. The only effect seen in maternal animals was a transient reduction in weight
gain at the top dose. The only effect seen on the developing offspring was delayed ossification
of cranial bones at the top dose, with no significant increase in malformations at any dose level.
The No Effect Level was 50 mg/kg. A similar dosing regime was used in the study in mice. No
compound related signs of toxicity were seen in the maternal animals nor in the developing
offspring at any dose level. The No Effect Level was 50 mg/kg.

6.2 Two-generation reproduction toxicity

A two-generation reproductive toxicity study has also been carried out in the rat. Groups of
25 animals of each sex were given test compound in the diet at 120, 300 and 750 ppm, together
with a similarly sized control group. After a 14-week pre-mating period the parental animals
in each generation were mated and the females allowed to rear their offspring until weaning.
No compound related effects were seen at any dose level on clinical chemistry or at necropsy.
Reduced weight gain was seen in the males at 300 ppm and above in the initial generation
during the pre-mating period and at 750 ppm at the females. No effects on mating performance
or fertility were seen at any dose level apart from a reduction in live birth index at 750 ppm,
with a marginal effect at 300 ppm; postnatal growth of the offspring however was not attected.
No effects were seen on the development of the offspring. The No Effect Level in this study
was 120 ppm test compound in the diet. (This dietary level is roughly equivalent to a dose of
the order of 10 mg/kg body weight). No marked effects were seen on fertility or general
reproductive performance at any dose level.

7. Toxicokinetics (incl. Percutaneous Absorption)

Pharmacokinetic studies have been carried out in the rat following oral and intravenous
administration using "C radiolabelled material. Following i.v. administration the principal
route of elimination was by exhalation as carbon dioxide (57 %) and in the urine (32 %). The
compound was essentially completely absorbed following oral administration, with 51 % of
the dosed radioactivity being excreted in the urine and 38 % exhaled as carbon dioxide within
96 hours. Peak plasma levels occurred within 2 hours. Following absorption levels of activity
were highest in the level and kidneys, but declined relatively rapidly with no evidence to
indicate that the compound would present any potential for accumulation. Metabolic studies
indicate that it is rapidly metabolised to carbon dioxide and compounds other than 3-iodo-2-
propenyl butyl carbamate.

8. Mutagenicity

The mutagenic potential of the compound has been investigated in a number of studies.
Negative results were obtained in the Salmonella assay versus strains TA 1535, 1537, 1538, 98
and 100 but this study was limited by investigating only 3 concentrations (6.2-55.6 ug/plate)
since the two higher concentrations used were toxic. However an additional plate incorporation
assay has been carried out using 5 concentrations in the range 1-333 pg/plate against TA 1537,
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98 and 100 and concentrations of 1-1000 pg/plate against TA 1535. In all cases the top
concentration resulted in some evidence of toxicity to the bacteria. Studies were carried out in
the presence and absence of rat S-9. Negative results were obtained with all strains. In addition
the ability of the compound to produce Unscheduled DNA Synthesis (UDS) in rat hepatocytes
in vitro has been investigated. UDS was determined by autoradiography, with 8 concentrations
in the range 3-13.5 pg/ml (resulting in 84 %-25 9% viability) being used and the results were
confirmed in an independent experiment. There was no evidence for any induction of UDS.
The potential for the compound to produce chromosome damage has been investigated in an
in vivo micronucleus test using a comprehensive protocol. Single oral dose levels of 200, 660
and 2000 mg/kg were given to mice by gavage in corn oil and bone marrow cells harvested at
30, 48 and 72 hours post dose, and the frequency of micronuclei in polychromatic erythrocyte
cells analysed. Toxic effects (lethality) were noted at both 660 and 2000 mg/kg (2 deaths after
72 hours at 660 mg/kg and 9 deaths at 30-72 hours at 2000 mg/kg). There was no evidence of
any increase in micronuclei at any dose level or harvest time. These four studies provide no
evidence to suggest that the compound has any significant mutagenic potential.

10. Special investigations

The compound is a carbamate and studies have been carried out to investigate whether
significant blood cholinesterase inhibition occurs in the rat following intravenous
administration. The compound was given in PEG/400: water vehicle at 2-16 mg/kg and blood
samples taken and analysed for erythrocyte cholinesterase activity at 15, 30, 60 minutes and 2
and 5 hours post dose. No effects on blood cholinesterase levels were observed.

11. Conclusions

The substance has moderate acute toxicity by the oral route and low toxicity following dermal
exposure. It is a mild to moderate skin irritant, but it is a severe (corrosive) eye irritant. No data
are available on the irritancy at in use concentrations. Negative results were obtained in
3 Magnusson Kligman maximisation tests for skin sensitization. In a sub-chronic (90 day) oral
study in the rat the No Effect Level was 50 mg/kg.

Mutagenic potential has been investigated in Salmonella assays for gene mutation and in a
study to investigate Unscheduled DNA Synthesis (UDS) in hepatocytes. Negative results were
consistently obtained. There was no evidence for any teratogenic potential in studies in
2 species (rat and mice) nor for any significant effects on reproductive performance in a two
generation fertility study in rats. The compound is well absorbed orally but is rapidly
metabolised and excreted.

The severe eye irritancy of the compound is of concern, and data on the eye irritancy of in use
formulations is needed.

Classification: B
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S 8: 2-ETHYLHEXYL-P-DIMETHYLAMINOBENZOATE

1. General

1.1 Primary name

2-ethylhexyl-p-dimethylaminobenzoate

1.2 Chemical names
2-ethylhexyl-p-dimethylaminobenzoate

2-octyl-4-dimethylaminobenzoate

1.3 Trade names and abbreviations

Padimate O
Escalol 507

1.5 Structural formula

(H3C)N
CH,CHj

(CH3)3CH3

o)

1.7 Purity, composition and substance codes

The substance is stated by the manufacturer to contain not less than 98.5 % of active ingredient.

1.8 Physical properties

Appearance: Yellow fluid.
Maximum absorption: 310 nm.
Not known to polymerise.

1.9 Solubility

Soluble in isopropyl alcohol, mineral oil, and ethanol. Insoluble in water.

2. Function and uses

Use level: up to 8 %.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Values for oral toxicity in the rat varied from 3 to 15 g/kg b.w.

3.8 Subchronic dermal toxicity

A 13-week dermal toxicity study was carried out in groups of 20 rabbits at dose levels of 140
and 280 mg/kg b.w. No significant abnormality was detected.

4. Irritation & corrosivity

4.1 Irritation (skin)

Rabbit. Solutions of 5 % a.i. were applied to both intact and abraded skin for 24 hours under
occlusion. The test was negative.

Man. Occlusive patch tests with 5 % a.i. in yellow soft paraffin were applied for 48 hours. The
test was negative.

4.2 Irritation (mucous membranes)

A Draize test in the rabbit at concentrations of 2 % and 5 % in mineral oil showed slight
transient irritation.

5. Sensitization

Guinea pig. Ten male animals had an initial intracutaneous injection of 0.05 m!l of a 0.1 %
solution of a.i. in saline, followed by 9 injections of 0.1 ml 3 days a week. After a 12-week rest
pertod, a challenge dose of 0.05 ml was given. There were no adverse effects.

Man. (a) Fifteen applications of a 4 % solution of a.i. in soft paraffin were made under
occlusion over 3 weeks. A challenge application was made after a 2 week rest. There was no
adverse reaction.

{b) A mixture of 7 % a.i. with 3 % oxybenzone was used in 150 subjects in a repeated insult
patch procedure. No abnormality was found.

(c) Ninety subjects were similarly tested using 8 % a.i. and 8 % benzophenone. The test was
negative, although there were occasional slight irritant responses during the induction.

(d) A panel of 156 subjects was similarly tested with 7 % a.i. in soft paraffin. The test was
negative.

6. Teratogenicity

Rat. Dermal applications of 2 ml/kg b.w. of a preparation (concentration of a.i. not specified)
were made daily from days 6 to 16 of pregnancy. In the test group 7/56 foetuses had bilateral
wavy ribs and 2/56 had unilateral wavy ribs. There were no such findings in the control group.
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This effect is not regarded by the authors as indicating teratogenic activity, as they consider it
a common finding in rats of this strain, but the reason for its appearance in foetuses of the test
group only is unexplained.

7. Toxicokinetics (incl. Percutaneous Absorption)

Man. An 8 % ethanolic solution of "*C a.i. was applied over 100 cm’ of forearm skin in 4 male
and 4 female subjects. After the ethanol had dried, the areas were covered with a gauze pad for
24 hrs. No radioactivity was found in the blood; the urine contained between 1.2 % and 2.5 %
of the applied radioactivity.

8. Mutagenicity

A standard Ames test was negative. A second similar test is also reported negative, but figures
are given for plates with activation only.

A micronucleus test was carried out in the mouse, using a dose which caused disorders of gait
and hypotonicity. The a.i. was given intraperitoneally in a dose of 5000 mg/kg b.w. to 3 groups
of 10 animals. Positive and negative control groups were included. Sacrifice was at 30, 48 and
72 hours. The test was negative.

10. Special investigations

Phototoxicity

Guinea pig. The ears of 10 animals were stripped and a formulation containing 7 % a.i. and 3 %
oxybenzone was applied several times to one ear with vigorous rubbing. The untreated ear
served as a control; 2 of the animals had 8-methoxypsoralen applied as a positive control.
Thereafter the animals were exposed to UV radiation (wavelength not stated) for 2 hrs. The test
was negative; the positive controls showed marked effects.

In another test, a similar preparation was applied to the nuchal area with occlusion for 2 hrs.
This was followed by irradiation with 3 J/cm’ at 320-400 nm. Suitable positive and negative
controls were used. The test was negative.

Man. In a poorly reported test, a mixture of 7 % a.i. and 3 % oxybenzone was tested in 26
human subjects. No adverse effects were seen. In another similar test, a 5 % ethanolic solution
was used. At 30 J, the control area showed more damage than the test area.

Ten fair-skinned subjects were treated with a mixture of 7 % a.i. and 2 % oxybenzone under
occlusion for 24 hrs. A control was similarly applied. After removal of the patches, a further
application was made to the skin and irradiation was carried out using 1 m.e.d. of UVB
followed by 12 minutes of UVA. The test was negative.

11. Conclusions

The tests for sensitization were carried out at less than the proposed use level. It would have
been preferable to have carried them out at irritant levels, to reveal any sensitising potential. In
one of the tests for phototoxicity in the guinea pig, the dose of radiation and its wavelength are
not given and the application tested contained oxybenzone as well as the a.i. In the second test,
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the dose of radiation (3 J cm™) was small. and the wavelength used was 320-400 nm, which is
inappropriate for a UVB blocker. In the tests in man, no figure is given for the amount of UVA
irradiation. On the whole, the tests presented for phototoxicity and photosensitivity are poor,
but seem to be negative. Tests for photomutagenic activity have not been carried out. The
experimental procedure used in the test for teratogenic activity were unsatisfactory, and the
resuits are anomalous. Tests for percutaneous absorption suggest that about 1 mg/kg b.w./day
may be absorbed.

A chromosomal aberration test in vitro and a 28 or 90 day oral toxicity test should be carried
out. It is believed that numerous further investigations have been carried out with this
compound; these should be submitted.

Classification: C
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S 28: 2-ETHYLHEXYL-4-METHOXYCINNAMATE

1. General

1.1 Primary name

2-ethylhexyl-4-methoxycinnamate

1.2 Chemical names

2-ethylhexyl-4-methoxycinnamate

1.3 Trade names and abbreviations

Parsol MCX

1.5 Structural formula

0] C,Hsg

CH30 CH=CH—C——CH;—CH—(CH;,)3—CHj

1.6 Empirical formula

Emp. formula: C H, O,
Mol weight: 290

1.8 Physical properties
Appearance: Colourless pale yellow slightly oily liquid.

1.9 Solubility

Miscible with alcohols, propylene glycol, etc.
Immiscible with water.

2. Function and uses

Use level up to 10 %.

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Oral LD, : Mouse, greater than § g/kg b.w. Rat, greater than 20 ml/kg b.w.
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3.4 Repeated dose oral toxicity

Rat. Three week oral study. Groups of 5 male and S female animals were given 0, 0.3, 0.9 and
2.7 mg/kg b.w./day by gavage for 3 weeks. All animals of the top dose groups cxhibited loss
of body weight and a reduced relative and absolute weight of the thymus. Male rats showed a
decrease in absolute weight of the left kidney and female rats showed a decrease in the absolute
weight of the heart. At the two lower doses. the only significant alteration obscrved was an
increased absolute weight of the pituitary gland in male rats receiving the lowest dose. As the
number of animals was small, the investigators considered this not to be biologically
significant. The NOAEL was put at 0.9 ml/kg b.w./day.

3.7 Subchronic oral toxicity

Rat. Thirteen week oral study. Four groups of 12 male and 12 female SPF rats received the
compound in the diet at levels of 0. 200, 450 and 1000 mg/kg b.w./day. During the experiment
the usual clinical observations were carried out, as well as extensive haematological and
biochemical studies. Full gross necropsy was carried out on all survivors. Histological
investigations were carried out in half the animals of the control and top dose groups. The
organs studied included the heart, lungs, liver, stomach, kidneys, spleen, thyroid and retina. In
the remaining animals histological examination of the liver only was carried out. Six control
animals and 6 top dose animals were allowed to recover over 5 weeks, and then examined.

The results of the experiment showed no dose related mortality. The kidney weights of top dose
animals were increased. but were normal in the recovery animals: the increase was attributed
to a physiological response to an increased excretion load. There was a diminution of glycogen
in the liver, and a slight increase in iron in the Kupfer cells in the high dose animals. Two of
these also showed minimal centrilobular necrosis of the liver with some infiltration; similar
less marked findings werc made in 2 of the control animals as well. These findings were
attributed to infection. High dose females had increased GLDH which reversed during the
recovery period. The NOAEL was put at 450 mg/kg b.w./day.

3.8 Subchronic dermal toxicity

Rat. Thirteen week dermal study. Four groups of 10 male and 10 female SD rats were treated
by an application of various concentrations of a.i. in light mineral oil. The doses were 0, 55.5,
277 and 555 mg/kg b.w./day applied to shaved skin 5 days a week for 13 weeks. (The top dose
is believed to be about 135 times the amount which would be used daily by the average
consumer). Various laboratory and clinical tests were carried out during the experiment.

All animals survived. All animals showed a slight scaliness at the site of application, which was
attributed to the vehicle. Body weight gain was greatest at the low dose. Haematological
investigations showed no significant change. SAP was elevated in high dose animals, but not
significantly. The relative liver weight in high dose animals was elevated, but appecared normal
on microscopical examination. The authors put the NOAEL at 555 mg/kg b.w./day, but in view
of the liver findings this may be 227 mg/kg b.w./day.
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4, Irritation & corrosivity

4.1 Irritation (skin)

Guinea pig. The a.i. was applied undiluted twice daily to 20 animals for 16 days. There were
no signs of irritation.

Man. Occlusive applications of undiluted a.i. were made to 60 subjects, of whom 20 had
sensitive skin. The applications were made for 24 hours. Observations at removal of the
patches, and 24 and 48 hours later, showed no evidence of a reaction. In 51 male and female
subjects, similar patch tests were carried out. The dilution of the a.i. (if any) was not stated.
There was no irritation. A formulation (concentration not stated) tested on the skin of 50
subjects caused no adverse effect. In 53 subjects, a Draize repeated insult patch test at a
concentration of 2 % caused no irritation. In 54 subjects, a Draize repeated insult patch test of
a 7.5 % dilution of a.i. in petrolatum caused no irritation.

4.2 Irritation (mucous membranes)

Rabbit. Groups of 4 animals had 0.1 ml of a test preparation instilled into the conjunctival sac
{(concentration not stated). No further treatment in one group; in the other, the instillation was
followed by washing out. There were no signs of irritation.

A Draize test carried out with undiluted a.i. was found to be practically non-irritant.

5. Sensitization

Guinea pig. Twenty animals received applications of undiluted a.i. twice daily for 16 days.
After a 3 day interval without treatment, a daily challenge application was made for 3 days.
There was no evidence of sensitization.

Two groups of 4 animals were used. Animals of one group were exposed to 0.05 ml injections
of undiluted a.i. daily for 5 days. In the other group, 0.025 ml of a 50 % acetone solution of a.i.
was applied to 2 cm’ areas of shaved skin on either side. There was no evidence of sensitization.

Man. A Draize repeated insult patch test was carried out at a concentration of 2 % in 53
subjects. There was no sensitization. In 54 subjects, a formulation of 7.5 % a.i. in petrolatum
was applied for 48 hours under occlusion for 11 applications. After a 14 day rest, a challenge
application of a single dose was made. There was no adverse reaction. In an extensive series of
patch tests carried out in man, the a.i. was found to be very rarely responsible for allergic
contact effects.

A 10 % solution of a.i. in dimethylphthalate was used. A total of 58 subjects was recruited, 12
males and 46 females, aged 18-63. Of these, 6 subjects failed to complete the test for reasons
unconnected with the experimental procedure. Induction applications were made on the skin
of the back, for 24 hours with occlusion, 3 times a week for 9 applications. Following a rest
period of 2 weeks, a further patch was now applied to a new site on the back for 24 hours with
occlusion. The area was inspected at 0, 24 and 48 hours after removal of the patch. No adverse
reaction was noted at any stage of the experiment. .
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6. Teratogenicity

Rabbit. Groups of 20 female animals were mated and given a.i. in doses of 0, 80, 200 and
500 mg/kg b.w./day by gavage during the period of organogenesis. Except for a slight
reduction of maternal and foetal weight in the top dose animals, no abnormality was found.

Rat. Following a pilot study, groups of 36 rats were mated and treated with 0, 250, 500 and
1000 mg/kg b.w./day of a.i. (probably by gavage) during days 6-14 of pregnancy. Owing to an
error, the preparation of the control foetuses led to their destruction, so this part of the test was
repeated under identical conditions. Subgroups of each dose group were allowed to litter
normally and rear the offspring. The percentage of resorptions in the high dose group was
elevated by comparison with the other groups. The investigator records, however, that this
relatively high rate is the usual one with this strain of rat in this laboratory, and he attributes the
difference to an unusually low level of resorption in the other groups. No other abnormality
was found.

7. Toxicokinetics (incl. Percutaneous Absorption)
Tests for percutaneous absorption.

(a) In virro tests. Rat. Naked rat skin. This was studied in a chamber experiment. Most of the
material was found in the stripped skin; there was less in the stratum corneum, and lcast in the
chamber. The approximate amounts found in the chamber were: after 6 hrs, 1.13 %; after 16
hrs, 11.4 %; and at 24 hrs 17,9 %. The figures for the horny layer and the strippings combined
were, respectively, 31.4 %, 44.4 % and 45.7 % (percentages of applied doses). Solutions of 3 %
and 20 % of a.i. gave similar results. In another set of experiments, various amounts of "Parsol
1789 (4-tert-butyl-4’-methoxydibenzoylmethane) were added to the a.i. in the formulation.
There seemed to be no effect on the absorption of the a.i.

Pig. A similar experiment using mini-pig skin was carried out in which “Parsol 1789 was used
as well as the a.i. Using 3 sorts of formulation, about 3 % of a.i. was found in the chamber in
6 hrs. Using the concentrations proposed for a particular commercial use (i.e., 7.5 % of “*Parsol
1789” and 2 % of a.i.) about 2.2 % was found in the chamber. It is calculated by the authors
that the total absorption for a 75 kg consumer would be about 70 mg, or 0.9 mg/kg b.w. (Note
however that the maximum proposed use level of a.i. is 10 %).

Man. A test on human abdominal skin in a chamber was carried out. With 7.5 % a.i., about
0.03 % is found in the camber in 2 hours, 0.26 % in 6 hours, and 2.0 % in 18 hours. Various
combinations of a.i. and "Parsol 1789" were investigated.

(b) In vivo tests. Man. Eight healthy volunteers had small amounts of radioactive a.i. applied
to the interscapular region. One group of 4 had the material applied under a watch glass; the
other 4 had it applied on gauze, whith occlusion in one case. Tests for absorption of a.i. were
negative except for about 0.2 % in urine. The concentrations used were not stated.

In a preliminary experiment, a capsule containing 100 mg of a.i. was taken orally. As a
lipophilic substance, the a.i. is very likely to be metabolised; it is known in any case to be
hydrolysed by plasma esterases, although slowly. The cumulative excrction of
4methoxycinnamate in the urine over 24 hours was studied by GC/MS of the methyl ester
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derivative. (This method would also detect 4-hydroxycinnamic acid). Over 24 hours, 13.2 %
of the amount ingested was recovered, equivalent to 21.5 % of the amount that would be
expected if the a.i. were completely absorbed. In the main part of the experiment, an o/w cream
containing 10 % a.i. was used. Applications of 2 grams of this material (= 200 mg a.i.) were
made to the interscapular area of each of 5 male subjects, aged 29 to 46. The area of skin
covered was 25x30 cm. After application, the area was covered with 3 layers of gauze, left in
place for 12 hours. Blood was taken at times 0, 0.5, 1, 2, 3, 5, 7, and 24 hours. Urine was
collectedat 0, 1. 2,3,4,5,6,7, 12, 24, 48, 72 and 96 hours.

The control plasma samples showed a level equivalent to about 10 ng/ml before any
application had been made. There was no evidence of any rise in plasma levels during the
experiment. The urine showed a "physiological“ level of 100 to 300 ng/ml. No significant
increase in this amount was found in any sample. The authors conclude that very little, if any,
of the compound was absorbed under the conditions of the experiment.

8. Mutagenicity

Salmonella mutagenesis assays were performed on the usual strains. There was a positive
result with TA 1538 without metabolic activation. This was thought to have been a batch effect.
From another laboratory, a very weak positive was found with TA 1538 without activation, at
10 pl/plate; it was not found in 2 replicates, nor in a second Ames test. A test for mutagenesis
and crossing over in S. cerevisiae was negative. A test using Chinese hamster V 79 cells showed
a very slight increase in mutant colonies with dose. A test in human lymphocytes in vitro was
negative.

A test for cell transformation in Balb/c 3T3 cells was negative. A test for unscheduled DNA
synthesis was negative.

Tests in Drosophila: There was an increase in the frequency of sex-linked recessive lethals,
There was no evidence of mutagenicity in feeding tests (adults and larvae). Somatic mutation
and combination tests using wing structure were negative. Mouse. Micronucleus test. No effect
was found up to 5000 mg.

Test for photomutagenic activity. These were carried out in cells of S. cerevisiae, which had
previously been shown not to be affected by a.i. (supra). Doses of a.i., dissolved in DMSO,
ranged from 0.06 to 625 pg/ml, and radiation up to 500000 J m~ UVA and up to 12000 UVB
(50 and 1.2 J cm™). Chlorpromazine was used as the positive control. Suitable negative controls
were also employed. The experiment appears to have been well carried out. The results show
that UVA and (more markedly) UVB are mutagenic: and that the a.i. protects against this effect
in a dose dependent manner.

10. Special investigations

Test for capacity to produce phototoxicity. Man. In 10 subjects, patches were applied for 24
hours and the areas then exposed to a suberythematous dose of UV irradiation. There was no
evidence of phototoxicity.

Test for capacity to produce photosensitization. Tests which “showed that the product did
not provoke photosensitization.” No details supplied.
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Test for inhibition of UV-induced tumors. Hairless mouse. The animals were exposed to
repeated doses of UV simulating the solar energy spectrum. After a rest period, 3 applications
a week were made to an area of skin of 12-o-tetradecanoyl phorbol-13-acetate (at first at 10
g/ml, but later at 2 g/ml, as the higher concentration was found to be irritant). Suitable controls
were used. The test group was completely protected by 50 % a.i., and 7.5 % gave an effect
equivalent to reducing the insolation four-fold. It had been suggested that the a.i. could itself
have been a promoter, but there was no evidence of this.

11. Conclusions

The compound appears to have low acute and subchronic toxicity, orally and dermally: it does
not irritate the mucous membranes in conventional animal tests. The data presented suggest
that the compound is not an irritant or sensitizer in animals and man; however, tests for
sensitization were carried out at levels below the proposed maximum use level. Clinical
investigation shows that this compound is very rarely responsible for allergic contact
dermatitis in man. There is no carcinogenicity study, but an extensive range of mutagenicity
studies were nearly all negative. A test for photomutagenicity was negative, although the dose
of UVB used was rather low. Animal studies for teratogenic activily were negalive.
Percutaneous absorption in man appears to be very low.

Classification: A
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A1: 1,7-NAPHTHALENEDIOL

1. General

1.1 Primary name

1,7-dihydroxynaphthalene

1.2 Chemical names

1,7-dihydroxynaphthalene
1,7-naphthalenediol

1.3 Trade names and abbreviations

Ro 577

1.4 CAS no.
575-38-2

1.5 Structural formula

OH

HO

1.6 Empirical formula

Emp. formula: C H, O,
Mol weight: 160.18

2. Function and uses

Oxidative hair dye: max. use | %; 0.5 % in combination with H,0,.

TOXICOLOGICAL CHARACTERISATION

3. Toxicity

3.1 Acute oral toxicity

LD,,: Male mice, oral: 1700 (1570-1840) mg/kg body weight.
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3.7 Subchronic oral toxicity

The compound was administered to 20 male and 20 female rats by oral gavage 5 times a week
for 12 weeks at a single dose of 0 and 50 mg/kg in water suspension. The histological
examination showed that the compound was able to induce mild alterations to isolated liver
cells. No other adverse toxicity effects were seen.

4, Irritation & corrosivity

4.1 Irritation (skin)

The compound when applied at a concentration of 5 % (0.5 ml of 10 % water suspension) in
2 % carboxymethylcellulose solution (pH=9). to clipped intact rabbit’s skin under occlusion
for 4 hours. did not produce any signs of irritation after 4, 24, 48 and 72 hours.

The compound as a 10 % (w/v) in olive oil suspension, applied (2 droplets) on adult male
hairless mice (strain fir iir) twice daily for 10 days to the same skin area, produced a mild
dermal irritation after 12 or 18 applications and until the end of the study.

4.2 Irritation (mucous membranes)

The compound applied as a 5 % solution in 2 % carboxymethylcellulose solution (pH=9),
instilled into one eye of each sex of albino rabbits at doses of 0.1 ml without rinsing off,
produced no signs of irritation after 2, 6, 24, 48 and 72 hours.

5. Sensitization

Female guinea pigs were used with induction by simultaneously intradermal injections of 5 %
(w/v) of the test compound suspended in water, 0.1 ml of Freund’s complete adjuvant (FCA)
and a 1:1 mixture of FCA and 5 % water suspension of the test substance dermally applied
under occlusion on day 0. Seven days later, on the same arca for 48 hours. On day 21 the guinca
pigs were challenged by dermal application at a new skin side of a 25 % (w/w in vaseline),
under occlusion for 24 hours. The results evaluated after 24 and 48 hours of challenge showed
that the compound was not a sensitizer in guinea pigs.

7. Toxicokinetics (incl. Percutaneous Absorption)

Cutaneous absorption: The “C-1,7-dihydroxynaphthalene (labelled at the C-1 atom of the
naphthalene ring) applied on 10 cm” intact and clipped skin of 5 male and 5 female Wistar rats
for 48 hours (1 % in ca. 200 mg of cream without developer; the formulation saturated the
exposed air of the skin) showed these values of cutancous resorption: 13.8 % (=29.19 pg, for
males), and 17.0 % (=33.25 pg, for females) of the applied compound equivalents. The
radioactivity was eliminated within 24 hours after treatment. In the expired air practically no
radioactivity has been observed (0.012 % of applied dose in males; 0.060 % in females). The
same study with radiolabelled compound formulated in a cream (2 %) with developer and
hydrogen peroxide when applied on the intact clipped skin (10 cm’, ca. 200 pg of
compound/cm’) for 30 min.. gave the following results for cutaneous absorption after 48 hours:
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1.32 % (2.61 pg/fem’, males) and 1.2 % (2.37 pg/cm’, females). The radioactivity was excreted
mostly in the urine in the first 24 hours after application.

Organ distribution: "C-1,7-dihydroxynaphthalene has been orally administered to 5 male
Wistar rats at a single dose of 10 mg/kg b.w. for evaluating the organ distribution and retention
of the test compound 30 min, 1. 2, 6. and 24 hours after treatment by whole body
autoradiography. The results after 30 min revealed that the stomach, the small intestine, the
bladder and the kidney were labelled intensively, while the other organ showed lower
radioactivity values. The radioactivity decreased rapidly and after 6 hours only the eyes and the
caecum were marked. At the end of the study practically no retention of radioactivity (as test
compound or metabolites) has been found in any organ.

Excretion: "C-1,7-dihydroxynaphthalene has been subcutaneously applied to 5 male Wistar
rats at a single dose of 10 mg/kg b.w. and the excretion in the urine, faeces, expired air and in
the carcass has been evaluated after 144 hours observation period. These results have been
obtained as percent of the administered radioactivity: 79.6 % (24 h, urine); 84.2 % (144 h, °
urine). 6.4 % (144 h, feaces): 0.50 % (144 h. carcass); 0.29 % (expired air). Examination of the
urine by Thin Layer Chromatography for radioactivity showed that the parent compound was
nearly completely metabolized. At the end of the study 92.2 % of the administered radioactivity
has been recovered.

"C-1,7-dihydroxynaphthalene has been orally administered to 5 male Wistar rats at a single
dose of 10 mg/kg b.w. and the excretion in the urine, faeces, expired air, carcass and
gastrointestinal tract, has been evaluated after 96 hours observation period. A value of ca.
79.1 % of the administered dose was observed with the following excretion values being
obtained (percent of the applied dose): 54.2 % (8 h, urine); 72.9 % (24 h, urine); 18.3 % (96 h,
faeces); 0.25 % (carcass); 0.03 % (gastrointestinal tract); negligible (expired air). Investigation
of the urine by Thin Layer Chromatography and examination for radioactivity showed that the
parent compound was nearly completely metabolized. No information on metabolites was
available.

8. Mutagenicity

The compound has been tested and found negative for gene mutation in vitro on Salmonella
typhimurinm 5 strains with and without metabolic activation and, for chromosome aberrations
in vivo on mouse by the micronucleus assay (total dosages: 100-1000-2000 mg/kg by oral
gavage; 2 equal doses separated by an interval of 24 h, analysis 6 h after the last dose).

11. Conclusions

The present subchronic oral toxicity study is not adequate for defining the No Effect Level. The
SCC requires a 90 days repeated administration study.

Classification: B
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A7:1,4-DIAMINOBENZENE

1. General

1.1 Primary name

1,4-diaminobenzene (para-Phenylenediamine)

1.2 Chemical names

1,4-diaminobenzene (para-Phenylenediamine)
1.5 Structural formula

NH,

AN
=

NH,

1.7 Purity, composition and substance codes

No purity data were available.

1.8 Physical properties

Appearance: The compound is a white crystalline powder.

1.9 Solubility

It is slightly soluble in water and is soluble in various organic solvent; ethanol, ether, benzene,
chloroform and acetone.

2. Function and uses

The compound is supplied as an oxidative hair dye at concentrations up to 4 % and used at a
concentration of 50 % of that supplied after dilution with hydrogen peroxide.

The compound has been used since 1883 for dyeing hair and furs and there is a considerable
body of literature on the toxicity dating back to the early years of this century. The compound
was considered by the SCC in 1980 and found acceptable for use in cosmetic products. It is
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currently in Annex III part 1 number 8 and is restricted to a maximum concentration of 6 %
with certain warning on the label. The entry was last modified by 83/341/EEC.

TOXICOLOGICAL CHARACTERISATION

3. Toxicity

Acute toxicity has been investigated following oral, subcutaneous, intraperitoneal and topical
application in a variety of species. The LD, following oral administration was 80-100 mg/kg
in the rat, 290 mg/kg in mice, 250 mg/kg in rabbit and 100 mg/kg in cats. The values following
subcutaneous application were 170, 200 and 100 mg/kg for rat, rabbit and dog respectively.

The intraperitoneal and topical LD, values have each only been determined in the rabbits
respectively. A variety of toxic effects have been reported with some variation between species.

There are several reports of deliberate or accidental para-phenylenediamine poisoning in
humans but no details of the amount ingested were available. The symptoms reported include
oedema of the glottis and acute renal failure.

3.8 Subchronic dermal toxicity

A 90 day study has been carried out in the rabbit with the compound administered dermally
twice weekly. Four hair-dye formulation containing 1, 2, 3 or 4 % of para-phenylenediamine
and other hair-dye constituents were mixed with an equal volume of 6 % hydrogen peroxide.
A dose of 1 ml/kg of this mixture was applied for | hour without occlusion to three application
sites on six animals of each sex. The application sites were abraded prior to the first dose each
week. No dose-related changes were observed on weight gain, clinical chemistry, haematology,
urinalysis or on examination of the tissues at necropsy.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound was mildly irritating when applied in a 2.5 % aqueous solution containing
0.05 % sodium sulphite to abraded rabbit skin under gauze for 24 hours. There was no reaction
at intact skin sites in the same rabbits under identical conditions. There are several reports in
the literature from the 1930s of oedema and dermatitis after the use of para-phenylenediamine
containing shampoos.

4.2 Irritation (mucous membranes)

Eye irritation has been studied in the rabbit. A 2.5 % aqueous solution containing 0.05 %
sodium sulphite was instilled into one eye of a group of albino rabbits and rinsed out after
10 seconds with destilled water. The result was considered negative with minimal conjunctival
irritation, being seen in one animal at the one hour time point only.
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5. Sensitization

The ability of p-phenylenediamine to induce skin sensitization has been investigated in an
animal study. Twenty guinea-pigs had a 3 9% formulation of para-phenylenediamine applied on
six days per week for three weeks using the open epicutaneous method. Two weeks later a
challenge dose was applied to the opposite flank. The challenged produced an inflammatory
response in 17 of the 20 animals challenged. There have been many reports of sensitization to
para-phenylenediamine in humans. A number of studies in patients have taken place. A study
in Stockholm of 2903 eczema patients patch tested between 1958 and 1960 showed a total of
10.6 % reacted positively. This was somewhat higher than the 4.3 % recorded in 3287 patients
from 1948-51 by the same workers although they noted a change in the test method might be
responsible. The other two studies reported rates of 6 % in 543 patients and 5.8 % in
378 patients suffering from eczema. This was significantly larger in a group of 100 leg ulcer
patients where the rate was 27 % although the author’s suggest that topical treatment with a
related substance may be responsible for the sensitization. The only data on the general
population is from patch tests prior to hair-dyeing at the Clairol test room in New York over
two periods January 1974 to August 1975 and October 1973 to July 1978, where 5/21597
(0.023 %) and 42/67268 (0.0624 %) subjects respectively where positive when challenged with
para-phenylenediamine.

6.1 One-generation reproduction toxicity

Three studies on the toxicity to reproduction of para-phenylenediamine alone or in hair-dye
formulations have been reported. In one study groups of 25 pregnant mice received a
subcutaneous dose of 28 mg/kg para-phenylenediamine in aqueous solution on days 5to 7, 8
to 10 or 11 to 14 of gestation. No treatment related differences were reported in either the dams
or the fetuses. In a second study twelve hair-dye formulation, four of which contained para-
phenylenediamine at 1, 2, 3 or 4 % were mixed with hydrogen peroxide prior to topical
application at 2 ml/kg to 20 mated female rats on days 1. 4, 7, 10, 13, 16 and 19 of gestation.
There was no statistically significant difference found between control and para-
phenylenediamine treated dams and fetuses. The third study included application of 0.05 ml of
a hair-dye formulation containing 3 % para-phenylenediamine mixed with an equivalent
volume of hydrogen peroxide dermally twice per week to female mice from 4 weeks prior to
mating and throughout mating and gestation. The initial group size was 50 and mating
proceeded until at least 30 mice had vaginal plugs. There was no evidence of maternal toxicity
nor of a teratogenic effect, however. there was a suggestion of a possible retarding effect on the
ossification process.

7. Toxicokinetics (incl. Percutaneous Absorption)

Skin absorption of para-phenylenediamine has been investigated in dogs in vivo, 1.5 g of the
compound was applied to shaven skin and subsequently either occluded, left exposed to air or
mixed with hydrogen peroxide and applied to an open site. An analysis for free para-
phenylenediamine in blood produced absorption values of 110, 16 and < 2 mg respectively.
This correspondends to 7, 1 and < 0.1 % of the dosed material respectively. A less specific
assay applied to the latter, which also detected Bandrowski’s base, indicated material was
absorbed in the presence of hydrogen peroxide but did not quantify this material.
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A significantly lower value was however obtained in studies in human volunteers using hair
dye formulations under in use conditions. "C-radiolabelled para-phenylenediamine was used
in this study and urinary excretion measured for 30 days after treatment with the hair dye.
Absorbed compound was known to be eliminated mainly in the urine. A total of 0.19 % of the
dosed material was eliminated in the first 24 hours, increasing to 0.31 % at 10 days and
0.34 % after 20 days: no significant elimination was seen over the next 20 days.

Additional information on the toxicokinetics of para-phenylenediamine, following oral and
intravenous administration to rats and mice indicates extensive absorption of the compound
from the gastrointestinal tract. The compound is excreted predominantly in urine mainly as
metabolites. Biliary excretion shows a decrease with increasing dose from around 60 % at
6 pmol/kg to 20 % at 600 pmol/kg. There is a species variation in the metabolite profile and
an apparent sex difference in mice but not in rats.

8. Mutagenicity

The data on mutagenicity is summarised in Table 1. The compound has produced positive
results in studies to investigate the ability of para-phenylenediamine to produce gene mutation
in Salmonella typhimurium. The positive reactions have been observed with strains TA98 and
TA1538 in the presence of an exogenous metabolic activation system. Negative results were
however reported in studies to investigate gene mutation in Escherichia coli and bacteriophage
T4D. The compound has been shown to cause gene mutation in studies using the TK locus of
mouse lymphoma L5178Y cells and human lymphoblast TK6 cells. There are also reports of
the compound producing chromosomal aberrations and sister chromatid exchange in CHO
cells. Negative results have been reported in studies using the mouse embryo C3H/10T1/2 cell
transformation assay and in studies using to investigate unscheduled DNA synthesis in
hepatocytes. The compound has produced both positive and negative results in the sex-linked
recessive lethal test in Drosophila melanogaster; the positive result appeared to be associated
with impurity or oxidation of an old sample whilst a second test with a new batch of compound
was negative. Para-phenylenediamine has been investigated in both the micronucleous test in
rats and the dominant lethal test in mice. The latter test was carried out twice with doses up to
20 mg/kg i.p. thrice weekly for 8 or 10 weeks to 20 male mice. The micronucleous test was
performed in 5 CFY rats of each sex with a total oral dose of 300 mg/kg given in 2 equal doses
24 hours apart. Bone marrow cells were harvested 6 hours after the second dose. Negative
results were obtained in both these tests. There was no covalent binding of para-
phenylenediamine derived radioactivity to hepatic DNA after a single dose of 600 pmol/kg i.v.
The limit of detection was 1 pmol equivalent/mg DNA.

9. Carcinogenicity

A number of studies to investigate the carcinogenicity of para-phenylenediamine have been
performed. The early studies in the 1930s and 1940s were negative, however, all suffered
deficiencies by current standards in both the number of animals used and duration of treatment.
A study in mice involving weekly dermal administration of 1.5 % para-phenylenediamine in a
hair-dye formulation to groups of 28 male and female rats produced no significant differences
between treated and control animals. A study involving dermal application either weekly or
fortnightly of three hair dye formulations containing 1.5 % para-phenylenediamine after
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mixing with an equal volume of hydrogen peroxide to 50 mice of each sex for 18 months has
been reported. There were no significant differences between dosed and control animals. A
second study involving hair dye formulations mixed with hydrogen peroxide prior to dermal
application also produced no significant differences between control and treated animals. The
formulation contained 1. 2, 3 or 4 9% para-phenylenediamine and was administered weckly to
50 mice per sex for two years. Apart from some discolouration of the skin at the application
site no significant differences were observed between dosed and control animals. A two year
oral study in rats and mice (50 per sex) with administration of 625 or 1250 ppm in the diet has
been reported. A decrease in body weight at the higher dose was noted in all groups except the
male mice. There were no significant differences observed in tumour incidence between
treated and control animals. There are two recent reports from Thailand of carcinogenicity
assays with 4 hair-dye formulations containing para-phenylenediamine and with 5 % oxidised
para-phenylenediamine following subcutaneous or topical application. These are inadequate
for assessment due to deficiencies in group size and duration.

11. Conclusions

Para-phenylenediamine has moderate acute toxicity by the oral route and low toxicity by the
dermal route. A 2.5 % solution has no significant skin or eye irritant propertics. There was
evidence of skin sensitization in both animal and human studies. The results of studies in
patients indicate 6-11 % are sensitised to para-phenylenediamine whilst patch testing on the
general population prior to hair dyeing over a 5 year period indicated less than 0.1 % give
positive results. In a 90 day dermal study no effects were reported with hair dye formulations
containing up to 5 % of the compound. Para-phenylenediamine has clearly been shown to have
mutagenic potential in vitro, with positive results in assays for gene mutation in Salmonella and
mammalian cells (mouse lymphoma assay) and also for clastogenicity in mammalian cells and
UDS in hepatocytes. This activity does not appear to be expressed in vivo with negative results
in a bone marrow assay for clastogenicity (micronucleus test), binding to DNA in liver and two
dominant lethal assays. The in vitro activity may be related to formation of the Bandrowski’s
base which is very unstable. There have been no compound related effects reported during well
conducted chronic studies of hair-dye formulations containing the compound by the dermal
route or following oral administration of para-phenylenediamine. No compound related effects
were reported in reproduction toxicity studies with either the compound alone or in hair-dye
formulations. The compound is absorbed through the skin to a significant extent under
occlussive dressing in the absence of oxidation (7 %): oxidation with hydrogen peroxide
decreases the absorption of the compound to almost negligible levels
(< 0.1 %). This is supported by studies on absorption in humans using in use conditions and
radiolabelled material, only 0.34 % of the applied dose was absorbed over a 30 day period. The
compound is predominantly excreted in urine and is extensively metabolised.

Classification: A.

Subject to restrictions on concentration and labelling already in force namely 6 % as the free
base and ‘can cause an allergic reaction.
Do not use to dye eyelashes or eyebrows.’
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ANNEX

TABLE 1.

MUTAGENICITY DATA PUBLISHED FOR para-PHENYLENEDIAMINE

Test system

TA 1538
TA 98
TA 1538,

TA 1535, 1537

TA 1538
TA 1535
TA 1538, 98

TA 100, 1535
1537

TA 1538, 98
TA 98, 1538

TA 98

TA 1535, 98,
100, 1538
TA 98, 100

TA 98

E. coliwP2
WP 100
TA 98

TA 98

Dose/concentration Activation

Not given
Not given
Hair-dye
formulations
Not given

Urine and

aqueous solution
Aged DMSO
solution
Bandrowski’s base
5-1000 pg

25-250 pg/plate

200 pg/ml

5-250 pg/plate

0.1-10,000

pg/plate
0.25-2 mg/plate

0-1 mg/plate
0-200 pl
urine/plate

DMSO sol of
components
0-1000 pg/plate
0-25 pg/plate

30 min with H,O,

+/-
+/-
+/-

+/-

+/-

+/-

+/-
+/-

+/-

+/-

Result

+?
Weak +
+

+

+ 4+ +

Notes
In DMSO

Only with H,O,

Increase with
H,0,

+H,0,

+non mutagenic
couplers

No dose response

Water or fresh
DMSO solution
Aged DMSO
solution

No light exposure
Light exposure
PB induced S9

Aroclor induced
S9

Pure

Commercial grade
+Resorcinol

From 300 mg
topical

Top dose only
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Test system

TA 98

TA 97,98, 100

TA 98

Mouse
lymphoma
L5178Y cells
Human
lymphocytes
CHO-K cell
SCE
Chromosome
aberrations
E.coli 343/113
E.coli 343/120
Bacteriophage
T40

1L5178Y
mouse
lymphoma
cells
C3H/10T1/2
mouse embryo
cells
Hepatocyte
UDS

TA 1537, 1537
TA 100, G46
C3976, D3952
E.coli WP2
(P2 A-

TA 1538.98

Dose/concentration Activation

10 pg/plate
after H,0,

10 pg of precipiate

10 pg of AcOEt
extract

a) aqueous mixture

with resorcinol
and H,0,

b) Same aqueous

mixture without
resorcinol
0-5.5pmol/plate

Brandowski’s base

0-0.0621
pmoles/plate
a) 0-0.552
pmole/plate
b)

a)

b)

aandb

aand b

0-1000 pg/ml
-1000 pg/ml
4.7-190.4 pg/ml
0-6.5 pg/ml
0-300 pg/ml
0.8-20 pg/ml
0.5-5 pg/ml
0.5-1000mol/ml

-1000 pg/ml

+-

+-
+/-

Result Notes

+

+

+ Only at cytotoxic
concentration no

+ dose response

+ Weakly positive

+ Initial studies
equivocal

+
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Test system

Drosophila
sex-linked
Recessive lethal

Hepatocytes
UDS

Dominant lethal
in mice

Micronucleous
test in rats

Dose/concentration Activation

2.5-15.5 mM
(feeding)

2.5-10 mM
(injection)
0.01-0.1 mg/ml
0.001-0.05 mg/ml

20 mg/kg i.p.

2, 6, 20 mg/kg
300 mg/kg p.o.
in doses 24 h

5 males and
females

Result

Notes

Old compound
discoloured
Top dose toxic

3 weeks,

3 x/week

20 males

10 weeks
harvest 6th
after final dose
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CALCULATION OF SAFETY MARGIN
para-PHENYLENEDIAMINE
A7

Oxidation or Permanent

Based on a usage volume of 100 ml, containing at maximum 2 %

Maximum amount of ingredient applied: I (mg)= 2000 mg

Typical body weight of human: 60 kg

Maximum absorption through the skin: A (%)= 0.34 % (human)

Dermal absorption per treatment: I (mg) x A (%)= 2000 x 0.34/100
= 6.8 mg

Systemic exposure dose (SED): SED (mg)=1 (mg) x A (%) / 60 kg

= 6.8 mg/60 kg b.w. = 0.113 mg/kg b.w.

No observed adverse effect level (mg/kg): NOAEL = 30 mg/kg b.w. (rats: long-
term toxicity dermal application)
28 mg/kg b.w.s.c.(mice: teratogenicity)

Margin of Safety: NOAEL / SED = 28 mg/kg b.w./0.133
=210
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A 8: 2-CHLORO-P-PHENYLENEDIAMINE

1. General

1.1 Primary name

2-chloro-p-phenyienediamine

1.2 Chemical names

2-chloro-p-phenylenediamine
1,4-diamino-2-chlorobenzene
2-chloro-p-phenylenediamine
ortho-chloro-phenylenediamine

1.3 Trade names and abbreviations

Ursol Brown O

1.4 CAS no.
615-66-7
CI 76065

1.5 Structural formula

NH,

Cl

NH,

1.6 Empirical formula

Emp. formula: C,_ H, N, Cl

Mol weight: 240.7

1.7 Purity, composition and substance codes

No purity data were provided.
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2. Function and uses

Hair dye; max. use 2.5 %.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD,

5o

Rats, oral: 1190 (1070-1320) mg/kg b.w.
Rats, oral: 729 mg/kg b.w.

3.7 Subchronic oral toxicity

2-chloro-p-phenylenediamine sulphate was administered in the diet at two concentrations to
six groups of F344 rats and B6C3F! mice, 5 female and 5 male each to determine the
concentration to be used in chronic studies.

The dietary concentrations used were 0.03, 0.1, 0.3, 1.0 and 3.0 percent; the sixth group of each
species served as control and the dosed dietary preparations were administered for 8 wecks.

At dose of 1 % all the male and | female rat died; at the dose of 0.3 % no mortality occurred
in rats and mean body weight depression were 10.4 % and 6.4 % in male and female rats. At
the dietary concentration of 1.0 % 1 male mouse died, body weight depression was 3.8 % and
14.4 % for male and female respectively. The dose of 0.3 % induced no mortality and produced
body weight depression of 16.1 % in female mice and no changes in male mice. No data are
reported for 3.0 % dosed animals. The NOAEL for rats was 0.3 % in the diet; the NOAEL for
mice was 0.1 % in the diet.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound (2.5 % aqueous solution in distilled water with 0.05 % sodium sulphite, pH=7)
did not produce any signs of irritation when applied to intact and abraded site on the clipped
skin of 3 rabbits after 72 h of observation period.

4.2 Irritation (mucous membranes)

The compound (2.5 % aqueous solution in distilled water with 0.05 % sodium sulphite, pH=7)
instilled into one eye of 3 rabbits produced no signs of irritation after 1, 2, 3, 4 and 7 days of
observation period; in this study the treated eye was irrigated with distilled water 10 sec. after
treatment.

NIOSH reported that the compound (24 mg/24 h) was a “’severe eye irritant* (species not
indicated).
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5. Sensitization

The compound (3 % in aqueous solution) intradermally applied for the induction on
15 "Pirbright white* female guinea pigs showed moderate reaction in 10/15 animals
(Classification: Grade III). The test was performed according to Magnusson & Kligman'’s
method.

6. Teratogenicity

Embryotoxicity: o-chloro-p-phenylenediamine was administered by gavage to Sprague-
Dawley rats on days 6-15 of gestation at dose levels of 100, 200 and 400 mg/kg: a statistically
significant difference between control and high dose treated rats was found in the number of
resorptions; the weights of both male and female foetuses from high dosed treated rats were
significantly less than those in the control. The dose of 200 mg/kg was the No Effect Level for
the embryotoxcity.

8. Mutagenicity

The compound has been able to induce reverse mutations in Sa/monella in the presence of
metabolic activation without and with 6 % hydrogen peroxide (ratio S9 mix/H,0, = 1:1). The
compound did not induce gene mutation in 5 loci on E. coli (343-313 strain) by fluid test. The
compound did not induce micronuclei in mice treated orally with a total dose of 1800 mg/kg
in two equal doses separated by an interval of 24 hours (analysis 6 hours after the second dose).

9. Carcinogenicity

Long term studies were carried out on mice and rats: the compound (as sulphate) was
administered at two doses, 0.15 % and 0.30 % respectively, in the diet for 105-107 weeks to 50
Fischer 344 rats/sex/group and 87 weeks; the compound was administered at the two doses
0.6 % and 0.3 % in the diet for 104-105 weeks low dose to 50 B6C3F1 mice/sex group; 20 animals
species/sex were used as control group. After the end of treatment the high dosed mice group
was observed for further 18 weeks. Survival rates for male rats were 80 % (40/50) at high dose,
94 % (47/50) at low dose and 90 % (18/20) in the control group; 94 % (47/50) of the female
rats at high dose, 86 % (43/50) at low dose, and 80 % (16/20) of the control survived until the
end of the study. Survival rates for male mice were 74 % (37/50) high dose, 90 % (45/50) low
dose and 75 % (15/20) in the control group; in the female mice, 50 % (25/50) of the high dosed
group, 80 % (40/50) of the low dose, and 80 % (16/20) of the control group survived until the
end of the study.

In female and male rats an increase in the incidence of transitional-cell hyperplasia of the renal
pelvic epithelium (males: 17/49, low dose; 30/50, high dose; females: 14/48, low dose; 8/49,
high dose; control 0/20 for both sexes) and transitional-cell tumours of the urinary bladder in
3 rats (in 2 rats at low dose: 1/47 carcinoma and 1/48 papilloma, and in 1/48 rats (carcinoma)
at high dose) were observed; historical control for bladder tumour: 0/250 males; 1/249 females.

Three different statistical methods of analysis of the results (Tarone test, Cochram-Armitage
test, Fisher exact test) produced contrasting conclusions.
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There is no clear evidence of carcinogenicity in rats and mice. It was noted that the control
group size was only 20 animals/sex.
11. Conclusions

The SCC requires a percutaneous absorption study, a 90 days repeated oral administration
study and a study to determine the induction of UDS or DNA damage in the liver of rats treated
in vivo.

Classification: C
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A10: CATECHOL

1. General

1.1 Primary name

Catechol

1.2 Chemical names

ortho-benzenediol
1,2-benzenediol
Catechin

Catechol
1,2-dihydroxybenzene
ortho-dihydroxybenzene
ortho-dioxybenzene
ortho- hydroquinone
2-hydroxyphenol
ortho-hydroxyphenol
Oxyphenic acid
ortho-phenylenediol
Pyrocatechin
Pyrocatechol

1.3 Trade names and abbreviations

CI Oxidation Base 26

1.4 CAS no.

120-80-9
CI: 76500

1.5 Structural formula

OH

OH
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1.6 Empirical formula

Emp. formula: C, H, O,
Mol weight: 110.11

2. Function and uses

Oxidative hair dye: max. use 3 %; 1.5 % in combination with hydrogen peroxide.

Eyebrow and eyelash tinting with silver nitrate solution (3.8 %): 2 % (ca. 1 ml of the solution
for one application).

TOXICOLOGICAL CHARACTERIZATION

3. Toxicity

3.1 Acute oral toxicity

LD, :

50°

LD,

LC._:

50

Rats. oral
Rats, oral

Rats, oral
Rats, oral
Rats, inhalation

200 (170-240) mg/kg b.w.
320 mg/kg b.w. (Kiirber’s method)
330 mg/kg b.w. (Litchtield and
Wilcoxon's method)
280 mg/kg b.w. (Weil’s method)
3900 mg/kg b.w. (IARC)
3890 mg/kg b.w.
2800 mg/m’

(8 h. exposure: several toxic signs; 1500 mg/m' : no toxic effects)

Mice, oral

Mice, intraperitoneal
Mice, subcutaneous
Mice. subcutaneous
Mice, subcutaneous
Rabbit, epicutaneous

Dogs, oral

Dogs, intravenous

Cats, oral

Rabbits, oral

Rabbits, cutaneous

Guinea pigs, intraperitoneal
Guinea pigs, subcutaneous
Frog, subcutaneous

Rainbow trout: Salmo gairdneri
Fathead minnow: Pimephales promelas

260 mg/kg

190 mg/kg

250 mg/kg bow

179 mg/kg b.w.(IARC)

247 mg/kg
800 (500-1400) mg/kg b.w

130 mg/kg
40 mg/kg
100 mg/kg
1000 mg/kg
800 mg/kg
150 mg/kg
200 mg/kg

160 mg/kg

8,9 mg/l
3,5 mg/l
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3.7 Subchronic oral toxicity

The compound has been given orally (per os) to 20 male and 20 female SPF-Wistar rats/group
at the doses of 40 - 80 - 150 (reduced 100 mg/kg at 5" wk) - 200 (reduced at 150 mg/kg at
5™ wk) mg/kg (1 ml/100 g, in distilled water) for three months. The control group (30 males
and 30 females) received only the vehicle. The following results have been obtained: 80 mg/kg:
significant increase in SGPT and slight reduction (within normal values) in haemoglobin in
females; 150 mg/kg: slight but significant increase in SGPT in females (6" wk); significant
reduction in haemoglobin (females, 13" wk, indication for a trend of hypocromic anaemia) and
body weight gain (males, 1-6 wks); some clinical effects; 200 mg: significant increase in MCV
(mean cell volume of the erythrocytes, indicative of hypochromic anaemia) and in SGPT
(serum glutamate pyruvate transaminase) in females (6" wk); some clinical effects and
reduction (1-6 wk) and increase (7-13) in body weight gain in males. All the adverse effects
observed at the highest test dose (200 mg/kg/day x 3 mo.) were reversible 5 weeks after the end
of the treatment. No significant histopatological alterations were observed at all doses. The no
effect level in this study was 40 mg/kg/ b.w. day.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound (2.5 % aqueous solution in distilled water with 0.05 % sodium sulphite,
pH=7.0) applied on intact and abraded clipped skin (dorsum) of 3 rabbits produced minor,
transient signs of irritation namely grade: | oedema after 24 h. at the abraded site of one rabbit
that disappeared after 72 h. (primary irritation index= 0.1).

The compound (0.5 g) has been applied to intact and abraded skin (belly) of albino rabbits for
24 h. The following results have been obtained; at 24 hours: slight to moderate erythema and
slight edema (intact areas); necrosis (abraded skin); at 72 h the irritation to the intact skin was
reduced. No irritation was observed at 14 days. except for slight epidermal flaking and that the
necrotic areas were incrusted and beginning to slough. A value of 5.5 has been calculated for
the primary irritation index.

Human skin irritation: Catechol causes dermatitis when in contact with the skin. Its
absorption through the skin may give rise to symptoms similar to those seen in phenol
poisoning.

4.2 Irritation (mucous membranes)

The compound (2.5% aqueous solution in distilled water with 0.05 % sodium sulphite) instilled
into one rabbit’s eye which was irrigated with water after 10 sec. of instillation, gave a negative
results after 1-2-3-4-5-6-7 days observation period.

The catechol (0.1 g) instilled into one eye of male albino rabbits produced severe irritation after
24-48-72 h. with following scores being obtained: 103 (24 h), 85 (48h) and 78 (72 h). A score
of 110 (extremely irritating) was the maximum obtainable for each time.
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5. Sensitization

Guinea pigs (14 females) were treated with a solution of 3 % in distilled water with 10 %
isopropanol, 0.05 % sodium sulphite, 2 9% Tween 80 and 2 % Natrosol 250 H2: the method used
was open epicutaneous test (OET) without Freund’s Adjuvant (2 weeks, 5 days/week,
treatment and 2 weeks challenge reaction). The result indicated a moderate sensitizing effect.

7. Toxicokinetics (incl. Percutaneous Absorption)

Metabolic studies: The compound was absorbed from the gastrointestinal tract and possibly
through the skin. Chickens and dogs treated with ‘H-catechol into the renal artery showed in
the urine free catechol and its glucuronide and sulphate conjugates.

8. Mutagenicity

The compound has been tested for gene mutations and found negative in the E.coli (5 loci, fluid
test) and Salmonella (adequate tests performed : TA100. TA1535, TA1537. TAY8 + metabolic
activation from rat and hamster livers).

Negative results have been obtained for the Salmonella assay performed with and without
S9mix.

Negative results were also obtained for 3 unpublished studies using Salmonella namely spot
test and plate test: TA1535, TA1537: TA1538 £S9mix: plate test: TA 1535, TA1538 £S9mix;
plate test: TA1535, TA1538 £ S9mix. with inadequate overall evaluation, because these assays
did not include TA98 and TA 100 strains.

In a micronucleus tests performed by oral administrations (2 equal doses separated by an
interval of 24h) on rats (total dose = 360 mg/kg) and mice (total doses = 25-50-100 mg/kg,
analysis 6 h. after the second dose), negative results were obtained.

Negative results were also obtained in mice treated by subcutaneous injections 6 days with 5-
42 mg/kg. However catechol when administered p.o. or i.p. to Swiss CD-1 mice at a single dose
of 40 mg/kg b.w. induced a significant increase in micronuclei (P<0.05-0.01 respectively) in
bone marrow cells only when the analyses are performed 24 h after the treatment, but not after
18 h. 48 h and 72 h of treatment.

Further experiments have confirmed these in vivo mutagenic effects of catechol.

A study to investigate the mechanism of induction of micronuclei has demonstrated that they
are the results of aneuploidy.

Catechol induced chromosome aberrations or karyotypic effects in Allium cepa., in CHO cells
grown in vitro, and SCE in human lymphocytes treated in vitro.

9. Carcinogenicity

Carcinogenicity: Tumour promoting action of the compound has been tested in albino mice.
30 mice received a single application of a 0.3 % solution (25 p) of 9,10-dimethyl-1,2-
benzanthracene (DMBA. initiator agent) in benzene and 20 mice the solvent only. A 15 %
solution (ca. 25 p) of 1,2-dihydroxybenzene in benzene (potential promoter agent) was then
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applied (single drop, 2 times/week for 15 wks) 1 week after the application of DMBA to the
back of each mice. Negative results were obtained: 14 % survivors with typical papillomas (>1
mm of diameter) vs. 13 % in the control and 0 % survivors with epithelial carcinoma vs. 0% in
the control.

Cocarcinogenic action. The compound has been tested in mice for its cocarcinogenic effect
in combination with benzo(a)pyrene. The mice (50 females ICR/Ha Swiss per group) received,
on the back skin, the test compound (2 mg/0.1 ml acetone per application) alone,
benzo(a)pyrene alone (5 pg/0.1 ml acetone per application) or test compound with
benzo(a)pyrene (5 pg/0.1 mi acetone per application ) 3 times a week for 368 days. A group of
100 mice remained untreated. The results showed that the compound enhanced the
carcinogenicity of benzo(a)pyrene: 90 papillomas on 36 mice and 31 mice with squamous
carcinoma (catechol + B[a]P ); 16 papilloma on 14 mice and 10 mice with squamous carcinoma
(benzo(a)pyrene alone); | papilloma on 1 mice and | mice with squamous carcinoma (catechol
alone); no tumours (untreated group). (11). IARC reported that a previous (1973) similar study
(2 mg catechol/0.1 m! acetone and 5 pg benzo(a)pyrene/0.1 ml acetone or 5 ug benzo(a)pyrene
alone, skin painting on ICR/Ha Swiss mice, 3 times a week for 52 weeks) performed by the
same authors gave the same results: 86 skin papilloma in 35 mice and squamous-cell
carcinoma in 31 mice (namely - catechol +B[a]P); 14 papillomas/13 mice and squamous-cell
carcinoma of the skin in 10 mice: controls (untreated and acetone alone): no tumours.

The comparison between tumour-promoting activity (no promoter agent) and cocarcinogenic
activity (strong cocarcinogen agent) of catechol did not show direct correlation for these type
of carcinogenic effects.

No information is available to assess the carcinogenic effects of catechol itself.

In bladder implantation studies (20% catechol in 10 mg cholesterol pellets) on mice
(19 survivors), catechol did not increase the incidence of bladder carcinomas in mice after 25
wks.: | mouse with papilloma and 3 mice with carcinoma (P=0.03) vs. 4/77 mice with
adenomas or papillomas and 5/77 mice with carcinomas of the bladder (cholesterol alone).

11. Conclusions

The compound has been demonstrated to induce micronuclei /1 vivo, due to a chromosomal
non disjunction process and to be a co-carcinogen.

The compound is a known in vivo metabolite of the human carcinogen benzene.

The SCC considers that this compound may pose a health risk in the common use.

Classification: D
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A 13: PYROGALLIC ACID

1. General

1.1 Primary name
Pyrogallic acid

1.2 Chemical names

1,2,3-trihydroxybenzene
1,2,3-benzenetriol
Pyrogaliol

Pyrogallic acid

1.3 Trade names and abbreviations
Oxidation base 32

1.4 CAS no.

87-66-1
CI: 76515

1.5 Structural formula

OH

HO OH

1.6 Empirical formula

Emp. formula: C, H, O,
Mol weight: 126

2. Function and uses

Oxidative hair dye; max. use: 2 %: 1.0 % upon application.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD_: Rats, oral 1800 (1420-2290) mg/kg
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3.8 Subchronic dermal toxicity

The compound was applied as formulation (0.4 %), mixed 1:1 with hydrogen peroxide (6 %)
by topical application for 13 weeks (twice weekly) on abraded and intact skin of rabbits. No
signs of toxicity were reported.

3.10 Chronic toxicity

Chronic toxicity and carcinogenicity: (Dermal application). An oxidative formulation (P-21,
mixed 1:1 with 6 % hydrogen peroxide) containing 0.4 % Pyrogallol tested on Swiss Webster
mouse by dermal application (0.05 ml/cm’, once weekly for 21-23 months). No signs of
toxicity were reported.

The compound containing formulation (P-21, 0.4 %, 1:1 with 6 % hydrogen peroxide) was
tested on Charles River rats (FO generation) from the time of weaning to the weaning of their
young (840 rats from the first mating Fla generation from multigeneration study) by dermal
topical applications (0.2 ml increased by 0.1 ml to 0.5 ml, 2 times/week x 2 years). These
observations were made: signs of toxicity and mortality (daily); detailed observation (weekly);
individual body weights (weekly for the first 14 weeks and monthly thereafter); sex group food
consumptions (weekly); and hematological, biochemical and urine analysis (3, 12, 18 and 24
months). Slight to marked deviations were observed for single rats at 21 and 24 months in
several haematological parameters, and during the study in one or more biochemical
parameters. The incidences of hyperkeratosis and dermatitis seen at variety of sites was
considerably higher in the skin of treated group than in control. Further, at necropsy, the treated
rats had slightly higher incidence of several different skin lesions from various location than
the controls. These microscopic and gross skin changes were considered to be possibly
compound related. No differences have been observed between treated and control groups for
tumours incidences. (Not available the tables with the results and the statistical analysis of the
data).

Pyrogallol topically applied on the dorsal skin, between the flank, of the female Swiss mice
(0.02 ml, 5%-25%-50%, 50 mice/dose), twice a week for the life span (up to 120 weeks)
showed negative results,

The compound applied to the interior left ear of the New Zealand rabbits (0.02 ml, 5-25-50%
in acetone), twice a week for 180 weeks, did not show any skin tumours.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound was applied to abraded and intact skin of six albino rabbits (0.5 g) for 24 hours

using the patch-test. The compound produced mild irritation. The primary irritation index was
0.5.

4.2 Irritation (mucous membranes)

The compound has been tested as powder (100 mg) and as a solution in propylene glycol
(1.0 % w/v) in 6 male New Zealand white rabbits. The compound was instilled (100 mg of dye
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or 0.1 ml 1.0 % w/v solution) into one rabbit’s eye and the reaction evaluated at 0, 30, 60 min
and 1 and 2 days or as long as the damage lasted. after treatment. These reactions, according
to Draize, were recorded: density, area of corneal opacity. iris irritation, conjuctivae redness,
lid swelling and discharge. The compound alone resulted in a positive reaction in 6/6 rabbits
after 4 days (positive scores were observed for all types of reactions). The dye as 1.0 % solution
in propylene glycol showed negative results. No signs of irritation were seen with the 1 %
solution.

5. Sensitization

The compound has been examined using the Magnusson Kligman in guinea pigs method.
Induction was made by three simultaneously pairs of intradermal injection (0.05 ml) of | % test
compound in propylene glycol, Freund's complete adjuvant 1:1 in water, and 1:1 mixture of
the above solution in a shaved interscapular area (4 x 6 cm’). One week later 25 % (w/v) in
propylene glycol of the sample was topically applied, under an occlusive patch, on the same
area for 48 hours. Two weeks later the animals were challenged by topical applications of the
compound (25.0 %) under occlusion for 24 hours on the shaved flank. A re-challenge was made
at 5 % doses of the sample. Reaction were evaluated at 24, 48 and 72 hours after treatments.
There was no evidence of skin sensitization.

6. Teratogenicity

The compound (0.4 %) as a formulation (1:1 with hydrogen peroxide) was applied
(2 mg/kg/day) to the shaven skin at the dorso-scapular area, on 20 mated Charles River CD
female rats on days 1-4-7-10-13-16-19 of gestation. The pregnant rats were killed on day 20 of
gestation and the uteri were examined, corpora lutea of pregnancy counted, and the number,
distribution. and location of live. dead. and resorbed fetuses recorded. All fetuses were
examined for gross anomalies, sexed and weighed; one-third of fetuses from each litter were
examined for visceral anomalies and the remaining fetuses for skeletal anomalies. No evidence
of toxicity was obtained.

6.2 Two-generation reproduction toxicity

In a multigeneration study in rats a formulation containing 0.4 % of compound was applicd
dermally (0.5 ml/rat) twice a week during growth, gestation and lactation to weaning at the
Flb, F2b and F3c litters of respective generations: negative results were obtained. The initial
dosage level was 0.2 ml per application, which was increased by increments from 0.1 ml
appl./week to 0.5 ml appl. No significant difference between treated (parental rats or pups) and
control groups for general behaviour and appearance, body weight gain, survival and the
fertility, gestation and viability were observed. The test group (FO and FI generation) showed
skin reaction as mild scabbing, fissuring, atonia and leathery texture intermittently throughout
the treatment period. while no skin effects were observed in control group. No treatment
related gross or microscopic pathologic lesions were observed in any Fib parental rats or F3b
weaning rats at necropsy; and no treatment related gross pathologic lesion in rats died during
the study.
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8. Mutagenicity

The compound showed these results for gene mutations on Salimonella: in one study on TA 98
strain (£S9mix; £H,0,, doses up to 150 pg/plate) and in another study on TA1538 and TA98
(+S9mix, up to 100 pg/pl.. 2 different samples on TA1538; 500 and 1000 pg/plate showed
inhibition of bacteria) was found negative; in an abstract it has been reported that pyrogallol
(0.1-15 (moles) was found mutagenic in TA100 (-S9mix), TA98 and on TA1537 (spot test).

Pyrogallol was found mutagenic on Sa/monella in strain TA100 and TA98 (£S9mix) and in
strain TA1537 without S9mix, on Drosophila (sex-linked recessive lethals) and on mice
(induction of micronuclei) treated with 2x126 mg/kg, 2 x252 mg/kg, 2x504 mg/kg, and
2x757 mg/kg. Pyrogallol induced chromatid breaks and exchanges in CHO cells grown in
vitro, with and without S9mix. Pyrogallol induced mitotic gene-conversion in D7 strain of
S.cerevisiae.

9. Carcinogenicity

The compound has been tested in mice for its cocarcinogenic effect in combination with
benzo(a)pyrene. The mice (50 females ICR/Ha Swiss per group) received, on the back skin, the
test compound (5 mg/0.1 ml acetone per application) alone, benzo(a)pyrene alone 5 pg/0.1 ml
acetone per application) or test compound with benzo(a)pyrene (5 pg/0.1 ml acetone per
application) 3 times a week for 440 days. A group of 100 mice remained untreated. The results
showed that the compound enhanced markedly the carcinogenicity of benzo(a)pyrene: 95
papillomas on 40 mice and 33 mice with squamous carcinoma (Pyrogallol + B[a]P ); 26
papillomas on 16 mice and 12 mice with squamous carcinoma (benzo(a)pyrene alone); no
tumours with Pyrogallol alone and for untreated groups.

11. Conclusions
The compound is mutagenic in vitro and in vivo, and has been shown to be a co-carcinogen.
The compound is a known in vivo metabolite of the human carcinogen benzene.

The SCC considers that this compound may pose a health risk in the common use.

Classification: D
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A17: I-NAPHTHOL

1. General

1.1 Primary name

1-naphthol

1.2 Chemical names

1-hydroxynaphthalene
1-naphathalenediol
1-naphthol

a-naphthol

1.4 CAS no.
90-15-3.

1.5 Structural formula

OH

1.6 Empirical formula

Emp. formula: C, /H, O
Mol weight:144.16

2. Function and uses

Oxidative hair dye; max. use 1.0 %; 0.5 % in combination with hydrogen peroxide.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD_: Rats, oral 2300 (1700-3300) mg/kg b.w.
Rats, oral 2590 mg/kg
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3.4 Repeated dose oral toxicity

In a 30 day repeated dose study in mice treated with 200, 100 and 50 mg/kg b.w. (five
animals/sex/group; controls included undosed and solvent groups) gastric lesions related to the
treatment were observed only at the dose of 200 mg/kg in male mice. No other signs of toxicity
were observed.

3.7 Subchronic oral toxicity

I-naphthol orally administered to rats (20 males and 20 temales) for 12 weeks (5 times a week)
showed that the dose of 20 mg/kg b.w./day (10 ml/kg) does not represent a toxic cumulative
dose.

3.8 Subchronic dermal toxicity

1-naphthol containing formulation (0.5 %), mixed 1:1 with hydrogen peroxide, by topical
application for 13 weeks (twice weekly) on abraded and intact skin of rabbit showed no
evidence from any toxic effect.

3.10 Chronic toxicity

One oxidative formulation (7403, mixed 1:1 with 6 % hydrogen peroxide) containing 0.5 %
1-naphthol was tested on Swiss Webster mouse by dermal application (0.05 mi/cm’ x 21 months).
No adverse effects were reported.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound was applied to intact and abraded skin of rabbit at doses of 2.5 % (0.5 %
aqueous gum tragacanth solution with 0.05 % sodium sulphite, pH=7) resulted not irritating
after reading at 24 and 72 hours (primary irritation index=0). No signs of irritancy were noted.

4.2 Irritation (mucous membranes)

The compound has been instilled into one eye of 12 rabbits at concentrations of 0.5 % - 1.5 %
-20 % - 2.5 % w/v (0.5 % in aqueous gum tragacanth with 0.05 % sodium sulphite,
3 animal/doses) and the eyes were washed out 10 sec after treatment. The results (ocular
reaction evaluated at | h and 1-2-3-4-7 days) showed the minimum irritant level between 1.5 %
and 2.0 %: positive reactions were observed in 2/3 rabbits at 2.0 % w/v and 1/3 rabbits at
2.5 % wiv.

5. Sensitization

1-naphthol (3 % in water with 2.0 % Natrosol, 2 % Tween 80, 0.05 % sodium sulfite and 10 %
isopropanole) showed no allergic reaction in guinea pig by open epicutaneous method.

Sensitization has been induced in 20 guinea pigs by simultaneously intradermal injections in
the shoulder region of 0.1 ml of Freund’s Complete Adjuvant (FCA), 0.1 ml 1-naphthol (0.1 %
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in water) and a 1:1 mixture of test compound and 0.05 ml Adjuvant at day 0. 7 days later the
test compound was dermally applied (0.1 % in water) under occlusion on the injection site for
48 hours. 14 days later the guinea pigs were challenged by dermal application on the flank with
0.1 % and 0.05 % of 1-naphthol (aqueous solutions). under occlusion for 24 hours. The results
evaluated after 24 and 48 hours of challenge showed that 1-naphthol was not a sensitizer in
guinea pigs.

6. Teratogenicity

A formulation containing I-naphthol (0.5 %, 1:1 with hydrogen peroxide) was topically
applied (2 mg/kg/day) to the shaven skin of rats on day 1-4-7-10-13-16-19 of gestation. Only
a significant reduction for the mean no. of corpora lutea has been observed between treated and
two control groups (12.85 vs. 15.35 or 13.55). There was no evidence for any teratogenic or
other adverse effects in the developing embryo/fetus.

7. Toxicokinetics (incl. Percutaneous Absorption)

Metabolism: 1-naphthol has been administered to 6 male and 6 female white rats (20 % w/v
in corn oil. 0.67 ml/rat. total amount of the compound = 6.4 g) by injection under the skin of
the back for 4 days after the feeding period. The urine analysis, after extraction and using
chemical methods, showed the following data (in brackets the percent of |-naphthol
administered): p-toluidine 1-naphthylglucuronidate: 2.8 g (14.7 %), 2.0 g (15.2 %) and 3.2 g
(16.8 %); p-bromoaniline I-naphthylsulphate: 0.063 g (0.4 %), 0.087 g (0.5 %). 0.008 g
(0.6 %).

These results showed that 1-naphtohl has been excreted in urine as |-naphthylglucuronidate
and 1-naphthylsulphate after subcutaneous injections. The study was performed in 1950,

Human absorption: 1-naphthol-(1-"C) containing ointment (3 g, 50 % soft soap and 50 %
white soft paraffin) has been applied in the inter-scapular region (10 cm, circular area) of the
skin of 3 subjects, under occlusion for 8 hours. The percutaneous study showed a rapid and
efficient absorption of the compound (3 days): 65.0-23.8-48.1 % (mean = 45.6 %) of the
applied dose not recovered from the skin. The estimation of total urinary radioactivity has been
only made in one subject: 88.55 % (day 1), 5.2 % (day 2) and 2.8 % (day 3) of the dose not
recovered from the skin (ca. 97 %). The analysis of the major metabolites showed these results
(percent of the dose not recovered from the skin): Subject 1: glucuronide fraction (day 1: 31.0 %;
day 2: 1.0 %; day 3: 0.8 %), sulphate fraction (day I: 1.3 %; day 2: 1.0 %; day 3: 1.2 %); acid
hydrolysable fraction (day 1: 2.6 %; day 2: 0.2 %; day 3: 0.9 %); Subject 2: glucuronide
fraction (day 1: 1.3 %; day 2:1.0 %;: day 3: 1.2 %), sulphate fraction (day 1: 0.8 %: day 2: 0.0 %;
day 3: 0.03 %); acid hydrolysable fraction (day 1: 0.26 %: day 2: 0.04%; day 3: 0.04 %),
Subject 3: glucuronide fraction (day 1: 2.6 %; day 2: 0.3 %; day 3: 0.9 %), sulphate fraction
(day 1: 0.0.8 %: day 2: 0.03%: day 3: 0.0 %); acid hydrolysable fraction (unmcasurable). In
conclusion, the radiolabelled compound, when applied topically, under occlusion for 8 hours
shows an absorption value of 45.6 %; ca. 97 % of the absorbed dose is found in the urine during
3 days analysis.
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8. Mutagenicity

Mutagenicity/ Genotoxicity studies have demonstrated that 1-naphthol does not induce gene
mutation /n vitro in Salmonella and in mouse lymphoma L5178Y cells and in vivo on
Drosophila (recessive lethals, Basc test); chromosome aberrations in vivo on bone marrow
cells by micronucleus test on mice (2 x 144-288 mg/kg i.p. = 2 x 1-2 mmoles/kg: 2 doses with
an interval of 24 h; analysis 30 h after second dose) and rats (2 x 3000 mg/kg intragastric
intubation, 2 doses separated by an interval of 24 h, analysis 6 h after second dose);
genotoxicity effects in vitro by DNA repair test on E.coli (3 strain) and B.subtilis (2 strain).
Positive results were obtained for DNA repair test in one strain of E.coli (JC5547) using the
spot test technique.

9. Carcinogenicity

See 3.10.

11. Conclusions

The SCC considers that the use of 1-naphthol in the oxidative hair dyes does not appear to
present any health risk.

Classification: A
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A 18: 1,5-DIHYDROXYNAPHTHALENE

1. General

1.1 Primary name

1,5-dihydroxynaphthalene

1.2 Chemical names

1,5-dihydroxynaphthalene
1,5-naphthalenediol
Ro 576

1.4 CAS no.
83-56-7

1.5 Structural formula

OH

OH

1.6 Empirical formula

Emp. formula: C H, O,
Mol weight: 160.18

2. Function and uses

Oxidative hair dye; max. use: 1 %; 0.5 % with H,0,.
TOXICOLOGICAL CHARACTERIZATION
3. Toxicity

3.1 Acute oral toxicity

LD,: Malemice, oral 680 (543-851) mg/kg.

50
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3.7 Subchronic oral toxicity

The compound was administered to 20 male and 20 female rats (Wistar strain, MuRa Han 67
SPF) by oral gavage 5 times a week for 12 weeks at a single dose of 50 mg/kg b.w./day in water
suspension: no adverse effects were reported. The dose of 50 mg/kg represents the NOAEL for
1,5-dihydroxynaphthalene after oral treatment of rats.

4. Irritation & corrosivity

4.1 Irritation (skin)

Application of 0.5 ml of a 10 % aqueous suspension (in 2 % carboxymethylcellulose, pH 9.0)
to a clipped intact rabbit’s skin under occlusion for 4 hours. No signs of irritation were
observed after 4, 24, 48 and 72 hours.

The compound as a 10 % (w/v) olive oil suspension, applied (2 droplets) to adult male hairless
mice (strain hr hr) twice daily for 5 days to the same skin area showed no skin irritation.

4.2 Irritation (mucous membranes)

The compound as 5 % in carboxymethylcellulose solution (2 %. pH 9), instilled into one eye
of each of six albino rabbits at doses of 0.1 ml (aqueous suspension) without rinsing off,
resulted not irritating after 2, 6, 24, 48 and 72 hours.

5. Sensitization

In a study in female guinea pigs (20 females) induction doses consisted of simultaneous
intradermal injections of 5 % (w/v) aqueous suspension of the test compound, 0.1 ml of
Freund’s complete adjuvant (FCA) and a 1:1 (v/v) mixture of FCA and 5 % water suspension
of the test substance on day 0. Seven days later 5 % (w/w in vaseline) of test substance was
dermally applied. under occlusion, on the same area for 48 hours. On day 21 the guinea pigs
were challenged by dermal application at a new skin side of a 25 % (w/w in vaseline), under
occlusion for 24 hours. The results were evaluated after 24 and 48 hours. There was no
evidence for any sensitization.

7. Toxicokinetics (incl. Percutaneous Absorption)

Cutaneous absorption: The "C-1.5-dihydroxynaphthalene (1.5-DHN, labelled at the C-1 of
the naphthalene molecule. in a cream formulation) applied on 8 cm” intact and clipped skin of
7 male and 7 female Wistar rats (SPF-TNO) for 48 hours (1 % in formulation: 6.0 mg 14C-1,5-
DHN, 54.7 mg 1.5-DHN, 422.1 mg distilled water and 173.0 mg ammonia conc., creme: 5.34 g:
the formulation saturated the exposed air of the skin) showed these values of cutaneous
resorption: 7.73 % (= 28.6 pg/cm’, for males), and 9.49 % (= 25.7 pg/cm’, for females) of the
applied compound equivalents. The radioactivity was eliminated within 24 hours after
application. In the expired air practically no radioactivity has been observed (0.026 % males:;
0.065-0.072 % females).

The same study with radiolabelled compound contained in a cream (ca. 1 %) with developer
and hydrogen peroxide when applied on 8 cm?® of the intact clipped skin for 30 min., showed
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after 48 hours. these results of cutaneous resorption: 0.486 % (1.02 pg/cm’, males) and 0.981 %
(2.09 pg/cm’, females). The radioactivity was excreted mostly with the urine in the first 24
hours after application. In the expired air these values have been revealed: 0.293 pg/em’
(males) and 0.358 pg/cm’ (females).

Organ distribution and placental transfer: “C-1.5-dihydroxynaphthalenc has been
administered to 5 pregnant and 1 non-pregnant Wistar rats by tail vein injection at a single dose
of 15 mg/kg b.w. (at 19 days of gestation) for evaluating by whole body autoradiography. the
organ distribution and placental transfer of test compound 30 min, 1, 2. 6 and 24 hours after
treatment. Significant amounts of radioactivity have been revealed in the small intestine and
kidney 30 min after application. The blood. the lungs and the placenta resulted distinctly
labelled. The placenta barrier protected the fetal tissues as confirmed by the autoradiographic
analysis in punched out portion. The radioactivity in the placenta and in the fetuses decreased
in the further course of the study. A temporary labelling of the bones and the eyes in the
maternal body has been observed 6 hours after application. No selective retention in the fetal
organs has been observed. Low retention of radioactivity have been revealed in mammary
tissue 24 hours after treatment. No difference in the distribution of radioactivity has been
observed between pregnant and non pregnant rats (1 hour after treatment). The excretion was
very rapidly with the urine (1 hour: 46.6 %; 24 h: 81 %}; in the feces 12.1 % of the dose has
been excreted after 24 hours.

Excretion: "“C-1,5-dihydroxynaphthalene has been subcutaneously applicd to 6 malc and
6 female Wistar rats at a single dose of 10 mg/kg b.w. and the excretion in the urine, facces,
expiered air and in the carcass has been evaluated after 8, 24, 48 and 72 hours observation
period. These results have been obtained as percent of the administered radioactivity after
3 days (main values): 84.1 % (72 h. males, urine); 78 % (72 h, female, urine); 8.42 % (72 h,
males, faeces); 8.07 % (72 h, females, faeces); 0.292 % (expired air, male); (0.123 % (expired
air, female); >1 % (carcass). Radio-Thin layer chromatography study of the urine showed that
the parent compound was completely metabolized. At the end of the study 95.8 % of the
administered radioactivity has been recovered.

"C-1.5-dihydroxynaphthalene has been orally administered to male and female Wistar rats at
a single dose of 10 mg/kg b.w. and the excretion in the urine, faeces, expired air, carcass and
gastrointestinal tract, has been evaluated after 72 hours observation period. A value of ca.
94.6 % of the administered dose has been found for the intestinal absorption. Within & hours in
the urine have been excreted 59.5 % (males) and 65.1 % (females) of the applied dosc. These
results for excretion have been obtained (percent of the applied dose, 72 h): 86.5 % (urinc,
males); 83 % (urine, females); 5.57 % (faeces, males); 6.83 % (faeces, females); 0.061 %
(carcass, males): 0.106 % (carcass, females): 0.027 % (gastrointestinal tract, males); 0.036 %
(gastrointestinal tract, females); 0.025 % (liver, males); 0.016 % (kidney, males); 0.0086 %
(blood, males); 0.0069 % (plasma, males); 0.021 % (liver, females); 0.010 % (kidney, females);
0.006 % (blood, females); 0.005 % (plasma, females); negligible (expired air).

8. Mutagenicity

The compound has been tested for gene mutation and found negative in the Sa/monella assay.
In the micronucleus test performed by oral gavage on mice (2 equal doses separated by an
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interval of 24 h, 10 ml/kg) at doses of 2x75-150-300 mg/kg b.w. negative results have been
obtained.

11. Conclusions

The SCC requires a study on the chromosome aberration on mammalian cells grown in vitro.

Classification: B
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A 25: 6-HYDROXYBENZOMORPHOLINE

1. General

1.1 Primary name

6-hydroxybenzomorpholine

1.2 Chemical names

6-hydroxybenzomorpholine
Hydroxy-6-phenomorpholine
Imexine OV (Chimex)
N°2164 E

Compound n°2164

IFG 58-78

1.4 CAS no.
977067-94-9.

1.5 Structural formula

2T

HO

1.6 Empirical formula
Emp. formula: C, H, NO,
Mol weight: 151.

2. Function and uses

Oxidative hair dye; max. use 2.0 %: 1.0 % in combination with H,O,.
TOXICOLOGICAL CHARACTERIZATION
3. Toxicity

3.1 Acute oral toxicity

LD, : Mice, oral (gastric intubation): 860 (720-1020) mg/kg b.w.

50
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3.7 Subchronic oral toxicity

The compound has been administered orally to groups of 10 male and 10 female Sprague
Dawley rats at doses of 40 mg/kg b.w. (2 % in propylene glycol, 5 ml/kg as water suspension)
for 3 months. One rat died on the 40th day without correlation with the treatment. The treated
male rats showed a slight decrease in the mean body weight gain at the end of treatment when
compared with the control male rats (174 g vs. 222 g; mean absolute weight gains: 377 vs. 430 g).
Only 1/20 rats died after 40 days. The hematological, biochemical and urine analysis, and
anatomopathologic exams (macroscopic or histological) did not show significant differences
between treated and control group. The compound produced very slight toxic effects
(hepatocytes vacuolisation in one rat) such as isolated lesions revealed after histopathological
examinations.

The compound (as suspension in hydrogel with 2 g polysorbate 80 per 100 ml sterile water for
injectable preparation) was administered by oral intubation to groups of 10 male and 10 female
Sprague-Dawley OFA rats at doses of 0, 10, 100 or 1000 mg/kg day for 30 days (males) or 31
days (females). No-treatment-related abnormalities were observed at gross necropsy.
The microscopic examination of the cortical tubules of the kidney in the males (100 or
1000 mg/kg/day) revealed the following changes: epithelial necrosis, anhistic acidophilic
substance deposits, cytoplasmic basophilia and dilatation. The severity of the changes was
dose dependent. No histopathological lesions were observed in the low-dose (10 mg/kg/day)
group.

3.8 Subchronic dermal toxicity

The compound containing formulation (codes as P-25) at dose level of 1.1 % (1:1 with 6 %
hydrogen peroxide), has been topically applied (1 mi/kg) on abraded and intact skin of rabbits
for 13 weeks (twice weekly). Haematologic and clinical chemistry have been performed at
0-3-7-13 weeks. In females a statistical significant decrease in the mean haemoglobin values
(11.87 £0.59 vs. 12.54 £0.68 g, P<0.05), has been observed between treated and combined
control groups, at the end of treatment. These differences were not considered to be of
toxicological significance (in the range of historical control values). No evidence of systemic
toxicity has been observed.

3.10 Chronic toxicity

Dermal topical application. One oxidative formulation (codes as P-25. 1:1 with 6 % hydrogen
peroxide). containing 1.1 % of the compound has been tested on Swiss Webster mouse by
dermal topical application (0.05 ml/cm’ on interscapular area) once weekly for 23 months.
These observation have been made: mortality. behaviour and dermal changes (daily): skin
lesions (weekly) and gross appearance (continuously). Gross and microscopic examinations
have been performed in mice found dead or sacrificed during the study, and in all surviving
animals at the end of study. Negative results have been obtained.
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4. Irritation & corrosivity

4.1 Irritation (skin)

The compound has been applied. under an occlusive patch, on the abraded and intact skin of
3 male and 3 female albino Bouscat rabbits as 1 % solution in propylene glycol for 24 hours.
The compound resulted “slightly irritating™ (primary irritation index = 0.45).

4.2 Irritation (mucous membranes)

The compound has been instilled into one eye of 3 male and 3 female albino rabbits as 1 %
solution in propylene glycol (0.1 ml) without rinsing off after instillation. The compound
resulted “practically not irritating” to the rabbit eye at reading 48-72 hours and 4-7 days after
treatment.

5. Sensitization

Sensitization has been induced in 20 guinea pigs by topical occlusive applications of 0.5 g of
the compound (3 times a week, with 2 days interval. for 3 weeks and one at the start of the
4" week: 10 applications, patch test for 48 hours, right shoulder blade) and an intradermal
injection of Freund’s complete Adjuvant (0.1 ml diluted to 50 % in sterile isotonic solution) on
days 1 and 10. The treatment has been suspended for 12 days (from day 24 to 35 of the
experiments). On day 36 the guinea pigs have been challenged by topical application (0.5 g)
under occlusion for 48 hours on the left untreated flanks. Evaluation of sensitizing reaction has
been made at 1, 6, 24 and 48 hours after removal of the occlusive patches. The compound
showed no skin reaction.

6. Teratogenicity

The compound containing formulation (1.1 %), coded as P-25 (1:1 with 6 % of hydrogen
peroxide), has been applied topically to the shaven skin on Charles River rats at the dose of
2 mg/kg on days 1-4-7-10-13-16-19 of gestation. The results did not show embryotoxic or
teratogenic effects.

7. Toxicokinetics (incl. Percutaneous Absorption)

Human dermal absorption in virro: The penetration of the compound through human
epidermis placed on Franz type diffusion cells was studied in four separate assays. The section
of epidermis of human mammary skin (lower layer) was in contact with 0.625 % of the dye
solution of the compound (9 % sodium chloride, 0.01 % sodium ascorbate) for 30 min and then
the skin was rinsed off by an aqueous solution (2 % sodium lauryl sulfate and 10 ml distilled
water). The amount of the compound that penetrated the epidermis (evaluated after 4 hours)
averaged 0.05, 0.048 and 0.06 % of the applied dose in each of the for assay, respectively.

8. Mutagenicity

Mutagenicity / Genotoxicity studies have demonstrated that the compound has been found
negative in vitro for: gene mutations by the reserve system analysis on Salntonella by plate and
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spot test (with 2 % NH,OH and 1:1 H,O,) and forward mutation on Schizosaccharoniyces
pombe P; chromosome aberration in vivo by micronucleus test on mice (400 mg/kg i.p.,
analysis at 24, 48, 72 and 96 hours); genotoxicity by the UDS assay on Hela human cells line
using two different methodologies (scintillation count and autoradiography).

9, Carcinogenicity

See 3.10.

10. Special investigations

Photoallergenicity: The test was performed at a concentration of 0.4 % (w/w) of the
compound in propylene glycol, using 25 albino Hartley guinea pigs. The compound was
applied to the shaved skin on day 2 and then 20 animals (group 2) were immediately exposed
to UVA (1.32 mW/cm® at 360 nm) and UVB (1.32 mW/cm® at 310 nm) radiation (2 lamps at
5 cm from the back of the animal) for 20 min. Five animals received no irradiation (group 1).
The test sites were scored at 1 and 6 h, and on day 3. On day 4 and 9 the procedure of day 2
was repeated. The test sites were scored on day 5 and 10 and shaved on day 3 and 8. The
induction phase was performed 13 weeks after the third application by application of the
compound on previously untreated area with the substance or with irradiation. The animals
(group 2) were irradiated only with the UVA lamp for 5 min. (20 cm from the back) and then
for 15 min. (5 cm from the back). Photoallergic reactions were evaluated 1, 6, 24 and 48 hours
after the treatment of the compound. No edema were observed in both groups of guinea pigs.
No evidence of allergic reaction (group 1) or photoallergic reactions (group 2) were seen at the
microscopic examination. The compound was no photoallergen in guinea pigs in this study.

11. Conclusions

The possibility of nitrosamine formation with this compound should be considered. The SCC
requires a chromosomal aberration test in mammalian cells grown in vitro.

Classification: B
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A 31: 2-METHYL-5-N-f-HYDROXYETHYLAMINOPHENOL

1. General

1.1 Primary name

2-methyl-5-N-B-hydroxyethylaminophenol

1.2 Chemical names
1-methyl-2-hydroxy-4(B-hydroxyethyl)aminobenzene
2-hydroxy-4-(8-hydroxyethyl)aminotoluene
2-methyl-5-N-B-hydroxy-ethylaminophenol
6-methyl-3-B-hydroxyethylamino-phenol

1.3 Trade names and abbreviations

Imexin OAG (Chimex)
N° C 3267

3267 PAN

Orex 119

1.4 CAS no.
55302-96-0

1.5 Structural formula

OH

HsC

NhCH,CH,OH

1.6 Empirical formula

Emp. formula: C, H, NO
Mol weight: 167

2

2. Function and uses

Oxidative hair dye; max. use: 2.0 %, 1.0 % in combination with H,0, upon application.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD_: Mice, oral: 3100 (2500-3480) mg/kg

3.7 Subchronic oral toxicity

The compound has been administered orally to Sprague Dawley rats (10 male and 10 female)
at the dose of 150 mg/kg b.w. (in propylene glycol, 1 ml/100 g b.w.) for 90 days. The results
showed a low incidence of toxic effects (isolated injuries at anatomopathological
examinations; atrophy of the hypophysis in one male; and gastric ulceration in one female).

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound was applied on the intact and abraded skin of six albino Bouscat Rabbits at the
dose of 2 % w/v in propylene glycol for the evaluation of the primary irritation index after 24
and 72 h of treatment. The compound produced only mildly irritant effects. The primary
irritation index was equal to 0.04. In this study the maximum value proposed for the
classification of the primary irritation index was 8 (Draize scale).

4.2 Irritation (mucous membranes)

3 male and 3 female Bouscat Rabbits were treated with a dose of 2 % w/v of test compound in
propylene glycol. Treated eyes were not rinsed-off after instillation. The ocular irritation was
evaluated 1, 2, 4 and 7 days after applications. The compound gave no signs of irritation.

5. Sensitization

The pure compound, mixed with 50 % Freund’ s Adjuvant, was applied to the abraded skin of
10 guinea pigs (5 males and 5 females) under occlusion for 48 hours. A second application was
carried out 8 days later with a solution of 25 % of the compound in vaseline (48 hours of
treatment). The last treatment with a 25 % vaseline solution of the compound (24 hours under
occlusive condition) was carried out 15 days after the 2nd application. The skin reactions were
evaluated 48 and 72 hours after last application. The test of Magnusson gave an ,,allergenicity
Index* = 0.6 (6 out of 10 animals showed positive reaction) estimated to be corresponding to
a medium .experimental potential of allergenicity*.

6. Teratogenicity

A preliminary toxicity study was carried out at doses of 500-1000-2000 mg/kg/day b.w. with
the following results: decrease in body weight gain at 2000 mg/kg/day. The compound was
therefore administered orally to Charles River rats (10 males and 10 females per group) at
doses of 50-300-1800 mg/kg/day (0.5 % w/v in CMC, 1 ml/100 g b.w.) from day 6 to 15 of
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pregnancy. No death and sign of toxicity was noted to be due to the treatment. At the doses of
300 and 1800 mg/kg there was a production of brownish coloured saliva after treatment and a
brown staining of the fur. At the dose of 1800 mg/kg: brown staining of body extremities:
brown/orange discolouration of the urines. In the dams no apparent changes of internal organs
due to the treatment have been observed at post mortem exams, although staining of the fur was
still evident. Litter parameters: 300 mg/kg/day: post-implantation loss slightly higher than
control; mean litter weight (NS) and mean foetal weight (P <0.05) lower than control:
1800 mg/kg/day: mean pre-implantation loss slightly higher than control (associated with the
higher mean number of corpora lutea). Only one major malformation reported at
300 mg/kg/day, was considered to be spontaneous and not compound related.

Embryonic and foetal development (evaluated by incidence of minor intcrnal organ changes
and skeletal malformations) were not affected by the treatment. There is no evidence for
teratogenicity, embryotoxicity nor foetotoxicity.

The No Effect Level in this study was 50 mg/kg b.w./day, based on embryotoxicity. There was
no evidence of compound related teratogenicity at any dose level.

7. Toxicokinetics (incl. Percutaneous Absorption)

Rat: A formulation (60 mg) containing 24 mg of the compound and p-Phenylendiamine
(I:1.5 ratio), mixed with 36 mg of 20 volumes of H,O,, in the presence of 18 mg of bleached
hair, was applied in vitro on 3 cm’ of the abdominal skin of Hairless rats for 30 min. The skin
was rinsed off after 4 h and 30 min and the amount of the compound which passed through the
skin was determined to be 0.04 yg/cm’ (mean value corresponding to a fraction of 0.025 % of
the applied dose).

Human: A formulation (60 mg) containing 24 mg of the compound and p-Phenylendiamine
(1:1.5 ratio), mixed with 36 mg of 20 volumes of H,O,, in the presence of 18 mg bleached hair,
was applied in vitro on 1.5 cm’ of Human epidermis for 30 min. The skin was rinsed off after
4 h and 30 min. and the amount of the compound which passed through the skin was
determined to be 0.07 mg/cm’ corresponding to a fraction of 0.044 % of the applied dose.

8. Mutagenicity

The compound was tested for gene mutation and found negative in several studics on
Salmonella typhimurium (1 study thydrogen peroxide), in 2 studies on E.coli (1 study
thydrogen peroxide), S.pombe and on mouse lymphoma L5178Y TK +/- assay. Negative
results were obtained for the induction of SLRL in Drosophila (25 and 100 mM). The
compound did not induce chromosome aberrations and sister chromatid exchanges on CHO
cells treated in vitro. The compound was negative for the ability to induce UDS in HeLa human
cells line (scintillation count and autoradiography methods) and gene conversion on
Saccharomyces cerevisiae D4 strain.

The compound was evaluated for its ability to induce micronuclei in five different studies, on
mouse and found positive in the following study:

1) Swiss male mice CD1: 1600, 2000, 2400 mg/kg b.w. i.p. (10 ml/kg bw, 20 % aqueous
DMSO, 2 equal doses separated by an interval of 24 hrs, sampling time at 30 hr); the dose
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of 2400 mg/kg showed a significant increase in the no. of MN per 2000 PCE: 16.2 vs. 3.8
(x 4.26) (Schmid method). It has been reported (data not shown) that this result is
associated with a toxic effect of test compound (LD, = 1350 mg/kg (route of exposure not
indicated).

and negative in these other four studies :

2)

3)

4)
5)

Swiss male mice CD1: 1000 mg/kg bw. i.p. (single dose. 20 % aqueous DMSO, sampling
time at 30-48-72-96 hrs) (salmone method).

CDI1 mice: 2,500-5,000-10,000 mg/kg b.w. i.p. (0.1 ml/100 g b.w. suspension in sterile
water, two equal doses separated by an interval of 24 hrs, analysis 6 hours after the last
dose);

Swiss male mice: 12.5-25.0-50.0 mg/kg i.p. in water (single doses, analysis at 24, 48 hrs);

Swiss mice: a) 12.5-25.0-50.0-100-200-400 mg/kg and b) 100-200-400 mg/kg bw. i.p. in
saline solution (single doses, 0.4 ml/mouse, analysis at 24 and 48 hrs).

Summary of mutagenicity data:

The compound was extensively studied for its ability to produce gene mutation, chromosome
aberration and DNA damage in vitro. Negative results were obtained. Similarly 5 in vivo bone
marrow assays were carried out: one study gave indications of a positive effect, which however
was not confirmed in the other four studies, which were negative.

11. Conclusions

The short-term oral study on rats (one dose: 150 mg/kg b.w. and only 10 male + 10 female
animals) is not adequate for defining the No Effect Level, due also to the presence of some
toxic effects.

The SCC requires a subchronic toxicity study (90 days) on rats to define the No Effect Level.

Classification: B
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CALCULATION OF SAFETY MARGIN
2-METHYL-5-N-B-HYDROXYETHYLAMINOPHENOL
(A 31)

Oxidation or Permanent

Based on a usage volume of 100 ml, containing at maximum 1 %

Maximum amount of ingredient applied: I (mg)= 1000 mg/kg

Typical body weight of human: 60 kg

Maximum absorption through the skin: A (%)= 0.044 % (human epidermis in
vitro)

Dermal absorption per treatment: 1 (mg) x A (%)= 1000 x 0.044/100 =
0.44 mg

Systemic exposure dose (SED): SED (mg)=1 (mg) x A (%) / 60 kg b.w.
= 0.44 mg/60 kg b.w. = 0.0073 mg/kg
b.w.

No observed adverse effect level (mg/kg): NOAEL = could not be identified
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A 48: 2,6-DIHYDROXY-4-METHYL-PYRIDINE

1. General

1.1 Primary name

2,6-dihydroxy-4-methyl-pyridine

1.2 Chemical names

2,6-dihydroxy-4-methyl-pyridine
2,6-pyridindiol-4-methyl
2,6-dihydroxy-4-methyl-pyridine, hydrochloride
2,6-pyridindiol-4-methyl, hydrochloride

1.3 Trade names and abbreviations
Ro 271
1.5 Structural formula

CHs

~N

HCI

/
HO N OH

1.6 Empirical formula

Emp. formula: C_ H, NO, - HCI
Mol weight: 140

2. Function and uses

Oxidative hair dye: max. use 1.0 %: 0.5 % in combination with H,0.,.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD, Rat, oral (stomach tube) 1420 (1240-1620) mg/kg b.w.
(as hydrochloride).
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3.7 Subchronic oral toxicity

The compound has been administered by oral intubation to 20 male and 20 female rats (Wistar
Han 67 SPF) at doses of 75 mg/kg b.w./day (aqueous solution) for 12 weeks (5 times a week).
After 4 administrations the urine showed a red coloration and the hairless skin animals a blue-
black coloration. In some rats a slight increase in erythrocytes has been noted. The compound
did not show any cumulative toxic effects.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound has been applied on abraded and intact skin of six male albino “New Zealand
white” rabbits, under occlusion, for 24 hours at dose of 10 % (500 pl/animal). The compound
resulted not irritating after removal of the patches and 24-48-72 hours after treatment.

The compound (as hydrochloride) applied twice daily (2 droplets of 10 % w/v, aqueous
suspension, pH = 8) for 10 days to the same skin area of 5 male hairless mice hr strain did not
show dermal irritation at reading during the treatment period.

4.2 Irritation (mucous membranes)

The compound has been instilled into one eye of six male albino *New Zealand white" rabbits,
at doses of 5 % (w/v) aqueous suspension (100 pl, pH = 9) without rinsing. The reading made
at 2-6-24-48-72 hours after treatment showed negative results.

5. Sensitization

It has been induced in 20 female Pirbright White guinea pigs by three pairs simultaneously
intradermal injections of Freunds complete adjuvant 0.1 ml, 0.1 ml solution (5 % in distilled
water) of the compound, and a 1:1 mixture (v/v) of these two solutions (0.1 ml/animal) in a
shaved interscapular area (4 x 6 cm). One week later 5.0 % w/v solution of test compound in
vaseline was topically applied. under occlusion, on the same area for 48 hours. Two weeks later
the guinea pigs were challenged by a topical application of 5 % in vaseline under occlusion on
the shaved flank. The compound showed negative after reading at 24, 48 hours.

8. Mutagenicity

The compound tested for gene mutations on five strains of Salmonella typhimuriun (£ S9mix,
Aroclor or Phenobarbital induced rat liver) showed negative results.

The compound (1 % suspension (w/v) in methylcellulose) did not induce micronuclea in
CD-1 mice treated by oral gavage at doses of 100-2000-4000 mg/kg b.w. (in two equal doses
separated by an interval of 24 hours; analysis 6 hours after the second dose).
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11. Conclusions

The present available short term toxicity studies is not adequate for the definition of a No Effect
Level.

The SCC requires a percutaneous absorption study, a 90 days repeated toxicity study and an in
vitro study for the induction of chromosome aberrations.

Classification: C
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A70: I-METHYL-2,6-DIAMINOBENZENE

1. General

1.1 Primary name

1-methyl-2,6-diaminobenzene

1.2 Chemical names

1-methyl-2,6-diaminobenzene
2,6-diaminotoluene
1,3-benzenediamino-2-methyl
1,3-diamino-2-methylbenzene
toluene-2,6-diamino

1.4 CAS no.
823-40-5.

1.5 Structural formula

CHs

H:N NH:

1.6 Empirical formula

Emp. formula: C_H, N,
Mol weight: 122.

2. Function and uses

Oxidative hair dye; max. use 1 %; 0.25 % in combination with H,O,.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD, rat, oral gavage: The results have been evaluated according to three different methods:
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a) 230 mg/kg b.w. (Kirber method)
b) 190 mg/kg b.w. (Litchfield/Wilcoxon method)
c) 190 (140-260) mg/kg b.w. (graphical method)

3.7 Subchronic oral toxicity

Groups of 5 males and 5 females of rats (Wistar Bor: Wissw SPF/TNO) have been treated by
oral gavage with 0-0.3-3-30 mg/kg b.w./day of test compound (1 ml/100 g, in deionized water)
for 91 days. The dose of 0.3 and 3 mg/kg did not show significant biological effects. Only a
slight reduction in body weight gain in males (7-13 wks., statistically significant differences:
80.4 % vs 100.0 % control, P < 0.05) was seen in rats treated with 3.0 mg/kg. This body weight
gain reduction was not biologically significant because at the end of the 13 wk study, no
difference between treated (3.0 mg/kg) and control group has been obtained for the mean body
weights in male rats: 289.2 £ 29.7 g (treated at 3.0 mg/kg) vs. 308 £ 37.2 g (control). The dose
of 30 mg/kg gave the following toxicological effects: reduction in activity and hyporeflexia
(10-120 min. post treatment); decrease in body weight gains (1-13 wks) in males; reduction in
food consumption in males (1-13 wks) and females (1-6 wks); significant increase in glucose
levels (males and females; presence in the urine of erythrocytes and proteins (3/5 males);
significant increase in liver and kidney weights. No significant differences for the histological
changes have been observed between control and treated group at 30 mg/kg (10 males and 10
females/group). The “No Effect Level” (NEL) in this study was at 3.0 mg/kg b.w./day.

4. Irritation & corrosivity

4.1 Irritation (skin)

Dermal irritation: The compound has been applied to intact and to abraded skin of 6 White
New Zealand rabbits at doses of 1 % in water (0.5 ml, pH = 7.3) under occlusive conditions for
4 hours. The skin reactions have been evaluated 30 and 60 min. after the end of treatment and
after 24-48-72 hrs. The results showed that the test compound did not produce any skin
reaction.

4.2 Irritation (mucous membranes)

Eye irritation: The compound has been instilled into the conjunctival sac of one eye of 9 white
New Zealand rabbits at doses of 1 % in water (0.1 ml, pH = 7.3). The eyes of 6 rabbits were
rinsed out (4 sec. or 30 sec. after applications in two equal groups) and the other treated 3
animals remained as such. Observations were made at 1-2-8-24 h and daily up to 7 days after
treatment. The rabbits whose eyes were not rinsed-off showed slight reddened of the
conjunctiva up to 8 h after treatment. 1 % solution of the compound in this study did not
produce any significant irritant effects.

5. Sensitization

20 guinea pigs have been treated topically (once a week for 3 weeks) with a 0.1 % water
solution of test compound under occlusive conditions. The method of Buehler, occlusive
patches without Freund s Adjuvant, has been applied. The patches were removed after 6 hrs.
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and the animals challenged (0.5 ml of test compound solution on the shaven untreated skin)
after an interval of 2 weeks. The reaction, evaluated 24 and 48 hours later, showed no skin
sensitization. The low concentration used for the induction in this non-adjuvant technique was
noted.

Human sensitization: data not available.

8. Mutagenicity

Mutagenicity and Genotoxicity studies have shown that I-methyl-2.6-diaminobenzene is
mutagenic in Sa/monella and is able to induce cell transformation in secondary hamster
embryo cells (HEC): it enhances the transformation of primary HEC by Simian adenovirus 7
(SA 7) when given after virus.

Negative results were obtained for micronucleus test on mice treated orally by gavage (25-50-
100 mg/kg in | % methylcellulose), 2 equal doses separated by an interval of 24 hrs., analysis
6 hours after the second dose.

The compound does not induce UDS in vivo on male rats (Fisher-344) treated orally by gavage
with a dose of 150 mg/kg in com oil (analysis at 2 and 12 hours).

9. Carcinogenicity

Long term studies have been carried out on B6C3F1 mice and F344 rats in a NCI bioassay, the
compound (as dihydrochloride) being fed in the diet at 250 and 500 ppm for rats for 103 weeks
(observed for | additional week) and at 50 or 100 ppm for mice for 103 weeks (observed for |
additional week). The compound was considered not to be carcinogen in both sex and in both
species.

In male rats, islet cells adenomas of the pancreas (P = 0.025) and ncoplastic nodules or
carcinomas of the liver (P = 0.037: 4/50 (8 %) vs. 2/334 (0.6 %)) showed a significant dose-
related trend using Cochran-Armitage test, but not with Fisher exact test. The incidence of the
neoplastic nodules or hepatocetlular carcinomas in male rats in the highest treated group is 4/50
(8 %) vs. 2/344 (0.6 %) of the historical control of NCI laboratory and the 36/2,230 (1.6 %)
across all laboratories. The incidence of islet-cell adenoma of the pancreas in the male of
highest dose group is 4/45 (ca. 9 %) in comparison with 2/35 (5.7 %) observed in one group of
vehicle control male rats or 0/344 of historical control (NCI laboratory).

11. Conclusions

The SCC requires a percutaneous absorption study and, depending on the results, possibly a
teratogenicity study.

Classification: B
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A 82: I-HYDROXY-3,4-METHYLENEDIOXYBENZENE

1. General

1.1 Primary name

1-hydroxy-3,4-methylenedioxybenzene
1.2 Chemical names
1-hydroxy-3,4-methylenedioxybenzene

Sesamol

1.5 Structural formula

OH
/o
O——cCH,

1.7 Purity, composition and substance codes

Purity: 99 %

1.8 Physical properties

Appearance: Colourless crystalline powder

1.9 Solubility

Soluble in water and various organic solvents; ethanol, isopropanol, acetone, chioroform and
ethyl acetate. No quantitative solubility data were available.

2. Function and uses

The compound is supplied as an oxidative hair dye at concentrations up to 3 % and used at a
concentration of 1.5 % after dilution with hydrogen peroxide.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Acute oral toxicity has been investigated in rats and mice following administration in 10 %
gum arabic. The following LD, values were obtained. female mice 415 mg/kg, male rats
430 mg/kg and female rats 300 mg/kg. The observed signs of toxicity were decrease in activity,
staggering and exitus.

3.7 Subchronic oral toxicity

Two 90 day studies have been carried out in the rat with the compound administered by gavage.
Dose levels of 5, 10 and 15 mg/kg (5 days/week) and 10, 30 and 60 mg/kg (7 days/week) were
used. No compound related effects were noted on weight gain, clinical chemistry, haematology
or on examination of tissues at autopsy.

4.1 Irritation (skin)

No signs of skin irritation were observed in guinea pigs following application of a 3 % solution
for 4 hours under occlusion. Similarly no signs of skin irritation were observed in rabbit
exposed to 50 mg/kg under occlusion for 4 days or rats given the same dose daily for 30 days.

4.2 Irritation (mucous membranes)

Eye irritation has been studied in both the rabbit and the guinea pig. The compound was added
to one eye of groups of albino rabbits (1.2, 2.3 or 4.6 mg); this resulted in signs of irritancy
being seen in all groups at 4 hours (slight swelling of palpebral membrane, conjunctivitis and
oedema of nictating membrane). No effects were seen after 24 hours in animals given 1.2 mg
of sesamol nor in the animals given 2.3 mg after 48 hours. The only effect seen at this time in
the group given 4.6 mg was a slightly inflamed nictating membrane. In the guinea pig study no
significant effects were seen in studies using a 1 % solution.

5. Sensitization

The ability of the compound to induce skin sensitization has been investigated in one study in
guinea-pigs using small numbers of animals (4) given i.c. or topical application ten time over
20 days, followed by challenge 15 days after final application. No evidence of sensitization
was observed; however in the light of the small number of animals and the use of a non-
standard method no conclusions can be drawn. Limited studies in humans have been reported.
In one of these. no reactions were seen when 5 subjects were treated with 1.25 mg of compound
in alcohol for nine daily doses and challenged 12 days after the final dose. Although no
reactions were reported the number of subjects was far too small to allow any definite
conclusions to be drawn. Sensitization was seen in a high proportion (8/13) of patients
sensitized to sesame oil (from therapeutic treatment of leg ulcers) and in one of 15 subjects
sensitized to p-aminoaryl compounds. In the first of these cases the relevance to individualg
with normal skin is unclear in view of the frequency of contact allergies in individuals with
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stasis eczema and in the second case was thought to be a consequence of the polyvalent allergy
in this subject. The limitations of the animal and human data preclude any conclusions being
drawn regarding the sensitization potential of sesamol.

8. Mutagenicity

Negative results were obtained in studies to investigate the ability of sesamol to produce gene
mutation in Salmonella typhimurium. Strains TA1535, TA1537, TA1538, TA98 and TA100
were investigated both in the presence and absence of an exogenous metabolic activation
system at concentrations up to 30 pmol. Similar results were obtained in an investigation of
gene.

11. Conclusions

Sesamol has moderate acute toxicity by the oral route, however studies suggest dermal
penetration is low from hair dye formulation. The compound produced eye irritation buta 1 %
solution was found to be practically non-irritating. There was no evidence of skin irritation
with sesamol. There was no evidence of skin sensitization in the animal or human repeated
insult study, but sensitization was seen in 2 studies on patients with allergies. In a 90 day oral
study no effects were reported at doses up to 60 mg/kg. Mutagenicity data comprised negative
results in both a Salmonella and a CHO assay for gene mutation and an in vivo study on sister
chromatid exchange in bone marrow. No adverse effects were reported in an oral teratogenicity
study at 10 mg/kg, the only dose level studied. No compound related effects were observed in
a chronic study, however no conclusions can be drawn from this study due to the inadequate
study design.

A further study is needed to investigate whether sesamol can induce sensitization using a more
rigorous protocol to current standards. There is also a need for an in vifro study to investigate
the clastogenicity of sesamol in mammalian cells.

Classification: B

12. Safety evaluation

See next page.
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CALCULATION OF SAFETY MARGIN

1-HYDROXY-3,4-METHYLENEDIOXYBENZENE
OXIDATION OR PERMANENT

Based on a usage volume of 100 ml, containing at maximum 1.5 %

Maximum amount of ingredient applied: I (mg)= 1,500 mg

Typical body weight of human: 60 kg

Maximum absorption through the skin: A (%)=1 % (rat)

Dermal absorption per treatment: I (mg)xA (%)=15mg

Systemic exposure dose (SED): SED (mg)=1I (mg) x A (%) / 60 kg

15 mg/60 mg b.w. = 0.25 mg/kg b.w.

No observed adverse effect level (mg/kg): NOAEL = 60 mg/kg b.w.
(rat: 90 days oral study)

Margin of Safety: NOAEL / SED = 60 mg/kg b.w./0.25 mg/kg b.w. = 240
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A98: 1-(3-HYDROXYETHYLAMINO)-
3,4-METHYLENEDIOXY-BENZENE

1. General

1.1 Primary name
1-(B-hydroxyethylamino)-3,4-methylenedioxy-benzene
1.2. Chemical names
1-(B-hydroxyethylamino)-3,4-methylenedioxy-benzene
1.3 Trade names and abbreviations

Aminol

1.5 Structural formula

NHCH,CH,OH

0

/

O——cH,

1.7 Purity, composition and substance codes
Purity: 99 %

The compound is normally supplied as the hydrochloride salt owing to the limited stability of
the free base.

1.8 Physical properties

Appearance: Beige crystalline powder

1.9 Solubility

The substance is soluble in water and ethanol but no quantitative solubility data were available.

2. Function and uses

The compound is supplied as an oxidative hair dye at concentrations up to 3 % and used at
concentrations of 1.5 % after dilution with hydrogen peroxide.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Acute oral toxicity has been investigated in rats and mice following administration in 10 %
gum arabic. The following LD, values were obtained: female mice 0.85 g/kg, male rats
1.65 g/kg and female rats 1.55 g/kg. The observed signs of toxicity were a decrease in activity,
abdominal position and exitus.

3.7 Subchronic oral toxicity

Two 90 day studies have been carried out in the rat with the compound administered by gavage.
Dose levels of 5, 275 and 550 mg/kg in the first study and 20 mg/kg in the seccond study were
used. No compound related effects were seen on weight gain, clinical chemistry, hacmatology
or on examination of tissues at autopsy at either 5 or 20 mg/kg. There were significant
differences in body weight gain in males, haematological (decrease in red blood cells and
thrombocytes) and clinical chemistry parameters at 275 mg/kg. The liver weight in both sexces
and spleen weight in males were slightly increased. The effects were more pronounced at 550
mg/kg and included mortalities in 12 of the 35 animals. A subsidiary group dosed at 550 mg/kg
and observed for an additional 4 weeks to study the reversibility of the effects showed no
significant differences from controls at the end of this period.

4. Irritation & corrosivity

4.1 Irritation (skin)

No signs of skin irritation were observed in guinea-pigs in a method described as analogous to
that of Draize following daily application of a 5 % solution for 5 days. In a human study
involving application of a hair dye formulation diluted 1:1 with hydrogen peroxide (1.5 %
aminol) and subsequently with water (0.75 % aminol) under occlusion for 24 hours to 40
volunteers, mild erythema was observed in 7 volunteers.

4.2 Irritation (mucous membranes)

Eye irritation has been studied in the guinea-pig. A 0.1 ml aliquot of a 2 % aqueous solution
was instilled into the right eye. Slight transient irritation was seen at 30 minutes (mean primary
irritation index 0.6) which had disappeared by 4 hours.

5. Sensitization

The ability of the compound to induce skin sensitization has been studied in the guinca-pig
using the maximisation method. The methodology and results are inadequately described. The
compound was described as a moderate sensitizer.
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6. Teratogenicity

Two studies on reproductive toxicity were available, one in the rat and the other in the rabbit.
Groups of 23 mated female rats received 500 or 1000 mg/kg orally on days 6 to 15 of gestation.
No treatment related differences were reported in either the dams or the fetuses, except for a
slight difference in weight gain over the dosing period at the lower dose. Groups of up to 21
artificially inseminated female rabbits were orally dosed 50, 250 or 1000 mg/kg on days 6 to
18 of gestation. All the animals dosed at 1000 mg/kg died after dosing between days 6 and 10
and findings at necroscopy were consistent with emphysema. No treatment related differences
were observed between controls and those animals dosed at 50 mg/kg. The results were similar
at 250 mg/kg but there was a slight increase in pre- and post-implantation loss, an unusual sex
distribution and two abortions, none of which could definitely be ascribed to treatment. There
was no evidence of any teratogenic effects in rats or rabbits.

7. Toxicokinetics (incl. Percutaneous Absorption)

Skin absorption has been investigated in vivo both in rats and humans. The rat study involved
application of radiolabelled aminol (10 mg) in a test solution and a hair dye formulation either
with or without hydrogen peroxide for 30 minutes. The presence of hydrogen peroxide resulted
in a decrease in elimination over 72 hours to 0.05 % compared to 0.35 % from the other
formulations. The application site skin contained 1.56, 0.56 and 0.34 % of the dose for the test
solution and hair dye formulation without and with hydrogen peroxide respectively (96 % or
greater was recovered on washing the application site). No accumulation of radioactivity was
seen in any of the organs. The human study involved application of 0.7 % aminol in a hair dye
to 5 healthy female volunteers under normal conditions of use. Levels in the serum of 3
volunteers were below the limit of detection (20 mg/ml) with an implied absorption of less than
0.25 %. In the remaining 2 volunteers levels of serum suggested absorption of 0.7 and 2.1 %
respectively and an apparently biphasic elimination.

8. Mutagenicity

Negative results were obtained in two studies to investigate the ability of aminol to produce
gene mutation in Salmonella ryphimurium. Strains TA1535, TA1537, TA1538, TA98 and
TA100 were investigated both in the presence and absence of an exogenous metabolic
activation system at concentrations up to 25 pmol (4525 pg) and in strains TA1537, TA98 and
TA 100 at concentrations up to 55 pmol (10000 pg) under similar conditions. Negative results
were also obtained in an investigation of gene mutation in L5178Y mouse lymphoma cells
(thymidine kinase locus) at concentrations up to those causing considerable toxicity both in the
presence (up to 73 pg/ml) and absence (up to 539 ng/ml) of an exogenous metabolic activation
system. No significant effect of aminol on chromosomal structure in cultured human peripheral
lymphocytes was observed in either the presence or absence of an exogenous metabolic
activation system at concentrations up to 80 pg/ml (this resulted in some inhibition of mitotic
index, 60 and 48 % in the absence and presence of an exogenous activating system). Negative
results were obtained in an in vive study to investigate induction of sister chromatid exchange
in bone marrow following oral, i.p. or dermal administration and using dose levels up to those
producing toxicity (1500 mg/kg oral, 600 mg/kg i.p., 2000 mg/kg dermal). Aminol was not
mutagenic in the micronucleus test at total doses of 500, 1000 and 2000 mg/kg given orally in
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two equal doses 24 hours apart; a dose-related increase in bone marrow toxicity was observed
at the two higher doses.

9. Carcinogenicity

No data on carcinogenicity studies on aminol was available.

11. Conclusions

Aminol has moderate acute toxicity by the oral route. Limited studies suggest that dermal
absorption from hair dye formulations can be up to 2 %. There was no evidence of skin
irritancy in animals using a 5 % solution of aminol, and only a mild effect in some humans
using a hair dye formulation containing hydrogen peroxide and 2 % aminol and using an
occlusive dressing for 24 hours. A 2 % solution produced no significant eye irritation in
animals. In a 90 day oral study the No Effect Level was 20 mg/kg with evidence of bone
marrow toxicity at 275 mg/kg, and lethality at 550 mg/kg. Aminol has been examined in a
range of mutagenicity studies in vitro (gene mutation in Salmonella and mouse lymphoma
cells, metaphase analysis of lymphocytes for clastogenicity) with negative results. Negative
results were also obtained in in vivo assays for sister chromatid exchange and micronucleus
induction in bone marrow. No adverse effects were reported in oral teratogenicity studies in
rats at up to 1000 mg/kg or rabbits up to 250 mg/kg.

An adequate test for the sensitization potential of aminol is required.

Classification: B
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B 24: 1,2-DIAMINO-4-NITROBENZENE

1. General

1.1 Primary name

1,2-diamino-4-nitrobenzene

1.2 Chemical names

1,2-diamino-4-nitrobenzene
4-nitro-o-phenylenediamine

1.3 Trade names and abbreviations

4-NOPD

1.5 Structural formula

NH>

NH>

NO>

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.7 Subchronic oral toxicity

4-NODP, tested for subchronic oral toxicity in Wistar rats for 90 days by gavage, showed toxic
effects (i.e., changes in body weights, organ weights and haematological and biochemical
parameters) at the only tested dose level of 20 mg/kg body weight. A No Effect Level could,
therefore, not be determined.

8. Mutagenicity

4-NOPD induces gene mutations in bacteria. mammalian cells and Drosophila as well as
chromosome aberrations in Chinese hamster lung and prostate cells and SCE in Chinese
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hamster ovary cells. Moreover, morphological transformations were observed in Syrian
hamster embryo cells in vitro.

On the other hand, several in vivo studies, such as micronucleus assays in mice and rats, a
dominant lethal test in rats and an SCE test in Chinese hamster bone marrow gave negative
results. UDS tests in HeLa cells and rat hepatocytes in vitro were also negative as did in vivo
studies for chromosome mutations. The possibility that gene-mutations demonstrated in
bacteria and in cultured mammalian cells as well as in Drosophila, could also occur in the
mammalian organism, cannot be ruled out.

9. Carcinogenicity

Carcinogenicity studies with 0, 3750 and 7500 ppm 4-NOPD in the diet of mice for 102 weeks
and 0, 375 and 750 ppm in the diet of rats for 103 weeks (groups of 50 male and female animals
in each treatment group, 20 animals of each sex in the control groups) did not reveal a
statistically significant increase of tumor incidence. Rats exposed to the compound showed
neither a distinct depression of body weight nor any other sign of toxicity. Hence, the substance
was not tested at the maximum tolerated dose, a prerequisite for adequate bioassays, especially
to rule out the carcinogenicity of chemicals. This shortcoming in experimental design gains
particular importance since an increased incidence, albeit statistically not significant, of
hepatocellular adenomas was observed in female mice. In addition, the control group of rats
and mice consisted only of 20 animals. For these reasons, it was concluded, that 4-NOPD has
not been definitely shown to be devoid of carcinogenic properties.

11. Conclusions

The short-term oral toxicity study requested by SCC in 1987 has still not been submitted. Clear
evidence for gene mutations in different test systems, including mammalian cells in vitro and
Drosophila in vivo, suggests a potential for such mutations also in mammals. Appropriate tests
(i.e., mouse spot test) to exclude this possibility has not been carried out.

In light of the

— lack of information on a No Effect Level and on gene mutation in vivo,
— inadequate carcinogenicity studies,

— its cell-transforming properties,

4-NOPD should be classified as C.

Classification: C
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B 25: 1,4-DIAMINO-2-NITROBENZENE

1. General

1.1 Primary name

1,4-diamino-2-nitrobenzene

1.2 Chemical names
1,4-diamino-2-nitrobenzene

2-nitro-p-phenylendiamine

1.3 Trade names and abbreviations
2-NPPD
1.5 Structural formula

NH,

NO,

NH,

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.4 Repeated dose oral toxicity

2-NPPD was tested for subacute oral toxicity in Sprague-Dawley rats for 28 consecutive days
by gavage. 20 male and 20 female rats were dosed with 0, 3, 30 or 100 mg 2-NPPD/kg/day.
Although red staining of the urine was observed in animals treated with 3 mg/kg/day, this dose
can be regarded as No Effect Level.

7. Toxicokinetics (incl. Percutaneous Absorption)

Under hair dying conditions in man (hair dye formulations were applied to dry hair, worked
into the hair for 5-8 min, left on the hair for 30 min, rinsed off) 0.75 % of the dose applied was
absorbed by scalp in a period of 30 days (cumulative urine sample).
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8. Mutagenicity

2-NPPD induces gene mutations in bacteria and mammalian cells in culture. In vivo assays for
gene mutation are not available. In mammalian cell cultures, chromosomal aberrations and
SCE were induced. However, in vivo two micronucleus assays (rats) and a SCE-test (Chinese
hamster bone marrow) gave negative results. /n vitro assays for UDS in primary cultures of rat
hepatocytes were also negative or marginally positive. /n vivo, no UDS could be induced in rat
livers. Two different cell transformation assays using Syrian hamster embryo cells and the
permanent mouse cell line C3H/10T1/2 were clearly positive.

9. Carcinogenicity

NCI bioassays for carcinogenicity were carried out in mice and rats. Dietary administration of
2200 and 4400 ppm 2-NPPD to B6C3F1 mice for 78 weeks caused a dose-dependent,
statistically significant increase of hepatocellular neoplasms, primarily adenomas, in the
females. There was, however, no conclusive evidence for carcinogenicity, either in male mice
or in male (550 and 1100 ppm) and female (1100 and 2200 ppm) Fischer 344 rats under the
conditions of the bioassay.

Independent blind histological evaluation of slides of the mouse hepatic neoplasma resulted in
different conclusions. One pathologist concluded that the induction of only benign neoplasms
indicated a proliferative stimulus that might be suggestive of a potential carcinogenic effect.
The other pathologist found an enhancement of parenchymal cell proliteration in treated
female mice. Both stated that a carcinogenic effect was not demonstrated. Nevertheless, the
induction of benign hepatomas in mice must, at least, be regarded as limited evidence of
carcinogenicity according to the criteria applied by IARC.

11. Conclusions

The ability of 2-NPPD to produce hepatocellular adenomas in female mice must be regarded,
at least. as limited evidence for carcinogenicity. This view is supported by clear evidence for
its mutagenic potential: 2-NPPD has been found to be mutagenic and genotoxic in several in
vitro assays aiming at different genetic endpoints. In vive studies to detect chromosome
mutations and DNA damage have produced negative results. However, in vivo assays for gene
mutations are not available and the ability of 2-NPPD to morphologically transform
mammalian cells in culture must be regarded as an indication for its possible carcinogenicity.

Based on a maximum in use concentration of 1 % 2-NPPD and an average use of 100 ml of
hair dye formulation (most products are not mixed with an oxidant), a maximum amount of 1 g
of 2-NPPD comes into contact with hair and scalp. Considering a ratc of penetration of 0.75 %
under use conditions this results in a resorption of 7.5 mg per treatment which corresponds to
a systemic dose of 0.15 mg/kg assuming an average bodyweight of 50 kg. Based on a No Effect
Level of 3 mg/kg, as determined in the subacute toxicity study on rats, the calculated safety
margin of 20 is clearly not acceptable. For this reason alone, any further testing of this possible
carcinogenic compound does not appear to be justified.

Classification: D
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CI 15585: 1-(4-CHLORO-O-SULPHO-5-TOLYLAZO)-2-NAPHTHOL

1. General

1.1 Primary name

1-(4-chloro-o-sulpho-5-tolylazo)-2-naphthol

1.2 Chemical names

1-(4-chloro-o-sulpho-5-tolylazo)-2-naphthol

1.3 Trade names and abbreviations
Pigment Red 53

C-Rot 55

1.5 Structural formula

H3C HO

Cl N—

SO3Na

1.6 Empirical formula

Emp. formula: CH ,O,N,CIS (free acid)

177174 2

Mol weight: 376.7

1.7 Purity, composition and substance codes

CI 15585:1 is the barium salt of 1-(4-chloro-o-sulpho-5-tolylazo)-2-naphthol (D&C Red No.
9; CAS Reg. No. 5160-02-1)

2. Function and uses

This colourant has been used in external cosmetics and drugs, including those subject to
incidental ingestion. for very many years (since the late 1930s). It is used widely in lipsticks.
Use levels are up to 5 %. It is allowed as a colourant under the EEC Cosmetics Directive for
all uses except around the eye.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

The review does not contain any information on acute toxicity, skin or eye irritation, or
sensitization, but concentrates on long term toxicity, especially carcinogenicity, and includes
mutagenicity data.

3.7 Subchronic oral toxicity

A subacute (90-day) feeding study in Fischer 344 rats with 0, 0.25, 0.50. 1.0 and 2.0 % in the
diet revealed enlargement of the spleen in all dose groups and abnormal red blood cells. In a
20 week study in rats using the same dietary levels splenomegaly and low haemoglobin levels
and haematocrit values were observed (in the review these changes are evaluated as ‘no
significant adverse effects’).

3.10 Chronic toxicity

The review tabulates a few details of a 2 year rat feeding study and a 2 year dog feeding study
conducted before 1976.

The 2 year rat study (Osbourne Mendel strain) was conducted with dietary levels of (), 100,
500, 2500 and 10000 ppm. Splenomegaly and abnormal RBCs were seen at the two high dose
levels. The NOAEL was 500 ppm. or about 25 mg/kg b.w./day. No neoplasia were observed.

The 2 year dog study comprised groups fed 0, 150, 1000 or 5000 ppm.

Splenomegaly and destruction of RBCs occurred with 1000 and 5000 ppm, increased liver
weights with 5000 ppm. The NOAEL was 150 ppm or about 4 mg/kg. Again no neoplasia were
observed, but the study was of too short a duration to allow any conclusions to be drawn
regarding carcinogenicity in this species.

A 2 year mouse study at dose levels of 0, 50, 250 and 1000 ppm produced changes in cell count,
haemoglobin and haematocrit in the high dose group. Other changes were not considered
related to treatment.

A second mouse study using feeding levels of 0 and 2000 ppm. The only change attributed to
treatment was chronic inflammation of the stomach.

A chronic study in Sprague Dawley rats, and involving in utero exposure, used the relatively
low feeding levels of 0, 100, 200 and 500 ppm for 30 months. The only change observed was
an increased spleen weight accompanied by decreases in red cell parameters, at 500 ppm and
observed only at 12 months. The No Effect Level was 200 ppm.

A second chronic (30-months) rat study again in Sprague Dawley rats and with in urero
exposure used only one high feeding level of 10000 ppm. This level caused changes of the
spleen, kidney, liver, pancreas and pituitary. The spleen changes were accompanied by 4
mesenchymal tumours of the spleen in the treated animals two of which were very uncommon
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in the rat-strain used; two spleenic tumours were seen in the controls. The incidence was,
however, not statistically significant. In the adrenals of the treated rats, the incidence of
hyperplasia and of phaeochromocytoma were increased in both sexes but the increase in the
latter was not statistically significant.

Mechanisms of induction of spleenic tumours in rats by D&C Red 9

Chronic studies in rats have shown that exposure to high dietary levels of D&C Red 9 results
in the induction of spleenic tumours. particularly in Fischer F344 animals, with a high
incidence of both fibrosarcomas and angiosarcomas being observed. There was no clear
evidence for an increase in any other tumour type in rats, nor of any carcinogenic effect in
mice. The spleenic tumours in rats were associated with levels that also resulted in marked
toxicity to the spleen (capsular and parenchymal fibrosis), effects being observed in most
animals. A number of suggestions regarding potential mechanisms have been made; these have
recently been reviewed (Bus and Popp 1987). It was suggested by Goodman et al. (1984) that
spleenic toxicity, arising from an initial toxicity to erythrocytes (probably by an amine
metabolite), followed by sequestration of the damaged erythrocytes in the spleen, leading to
haemosiderin deposition coupled with enhanced delivery of toxic metabolites in the spleen,
resulted in fibrosis and subsequently the formation of fibrosarcoma. A slight different
mechanism was proposed by Weinburger et al. (1985) namely that acute vascular congestion,
resulting from spleenic scavenging of chemically damaged erythrocytes may be an important
initial toxic lesion to the spleen. The vascular congestion would lead to spleenic haemorrhage,
formation of fibrous tissue mass and, again in conjunction with accumulation of toxic
metabolites within the spleen (derived from scavenging erythrocytes) transformation of
mesenchymal cells of the spleen, resulting in the expression of spleenic fibrosarcomas and a
variety of other lesions. Haemosiderin deposition was not critical for the latter hypothesis,
which is pertinent as there was no evidence of increased intra-splenic accumulation of iron
containing pigment in the animals treated with D&C Red 9.

These data support the hypothesis that the sarcomas seen at high dose levels were secondary
to toxicity. and that a threshold thus exists.

However a crucial question in this regard is whether the compound is acting by a ‘non-
genotoxic’ mechanism. The available published data on mutagenicity of this compound is
summarised below.

7. Toxicokinetics (incl. Percutaneous Absorption)

Dermal absorption was examined by an in vitro test with human skin using Franz diffusion
cells. The maximum absorption found was 0.06 %, and the calculated total absorption of
cosmetic use was ca. 0.07 pg/kg/day.

CTFA calculation of ingested colourant from lipstick (assuming present at 2 %) use (assuming
ingestion of 50 % of the amount applied) resulted in a maximum daily intake of 0.4 mg, or
0.008 mg/kg/day. However much higher values would be obtained using other assumptions
(0.01 g per application. up top 6 applications per day).
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9. Carcinogenicity

Carcinogenicity bioassays were carried out by Battelle (1977-79) as part of the NTP
programme. Fischer 344 rats were given dietary levels of 1000 and 3000 ppm. and B6C3FI
mice were given levels of 1000 and 2000 ppm. Animals were exposed to treated diet for 103
weeks and the study terminated | week later. D&C Red 9 was carcinogenic in male rats causing
an increased incidence of sarcoma of the spleen at the top dose, and a dose related increase in
neoplastic nodules of the liver: the significance of the latter is however questionable. There was
no evidence of carcinogenicity in female rats. Nor was there any evidence of carcinogenicity
in the B6C3F1 mice of either sex. The significance of the splecnic tumours seen in the F344
rats was questioned, as it was argued that the mechanism by which these arose was secondary
to marked toxic effects on the spleen at the high dose (fibrosis) (see later for detailed
discussion).

8. Mutagenicity

There are a number of reports of this colourant being investigated for its ability to produce gene
mutation in bacteria using Safmonella typhimurium. Negative results were obtained by Brown
et al. (1979) using TA98, 100, 1535, 1537 and 1538, both in the presence and absence of rat
S9. Duplicate plating was used, and the results were not confirmed in an independent
experiment. Muzzall and Cooke (1979) reported a negative result using the spot test method
and also with a plate incorporation assay with strains TA98, TA100, TA1535, TAI537 but
using a lipstick containing D&C Red 9 rather than the compound itself. This study was too
limited to allow any conclusions to be drawn regarding the mutagenic potential of D&C Red
9. In a recent report on compounds tested as part of the NTP programme (Zeiger et al. 1988)
the colourant is reported to be weakly positive against TA97 in the absence of S9. However
examination of the data indicates that this result was at most equivocal. Negative results were
obtained with the other strains. Thus D&C Red 9 has essentially given negative results in
Salmonella assays.

CI 15585 has been investigated for its ability to induce chromosome damage in CHO cells in
vitro. Concentrations in the range 15-300 pg/ml were used in the presence and 30-150 pg/ml
in the absence of §9. Cells were harvested after 6-hour and 24-hour treatments respectively and
100 metaphases analysed. Cytotoxicity precluded cytogenetic analysis at the highest
concentrations investigated. An increase in chromosome aberrations was seen in the presence
of 89 at 120 and 150 pg/ml. Although this investigation was limited by the use of a single
harvest time and the failure to confirm the results in an independent experiment, it did indicate
that CJ 15585 was clastogenic in the presence of S9.

In addition the ability of the compound to produce unscheduled DNA synthesis (UDS) in rat
hepatocytes has been investigated both in vitro and also in an in vivolin vitro liver UDS assay
using oral doses of 500 mg/kg, with perfusion of the liver and harvesting after 2 and 5 hours,
Negative results were obtained in both cases.

There is one brief report of a positive result in a cell transformation assay using Balb/c 3T3
system, but insufficient details were given to assess this study (Tennant et al. 1986).
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To summarise the mutagenicity data, CI 15585 has given negative results in assays to
investigate its ability to produce gene mutation in Salmonella. Negative results were also
obtained when the compound was investigated for its ability to produce UDS assay in cultured
primary hepatocytes, and also in an in vive liver UDS assay using an oral dose level of
500 mg/kg. However the compound does appear to have mutagenic potential with positive
results being obtained in a metaphase assay for chromosome damage in CHO cells.

11. Conclusions

CI 15585 has been shown to have mutagenic potential in CHO cells and be carcinogenic in rats
at high dose levels fibrosarcomas and angiosarcomas of the spleen being produced. No clear
evidence of tumour induction at other sites was seen in the rat, nor of any carcinogenic effects
in mice. Dietary levels that produced tumours of the spleen in rats were also associated with
marked toxic effects (fibrosis), and the tumours may be secondary to toxicity. The No Effect
Level in chronic studies in rats and dogs was about 25 and 4 mg/kg/day respectively.

The compound is carcinogenic in rats and has been shown to have mutagenic potential in CHO
cells; a genotoxic mechanism could not be ruled out for the induction of malignancies.
Furthermore the No Effect Level in the dog is very low, namely 4 mg/kg. The compound
should not be used as a colourant for cosmetics.

Classification: D
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P 8: HEXAMIDINE AND ITS SALTS

1. General

1.1 Primary name

Hexamidine

1.2 Chemical names

1,6-di(4-amidino phenoxy)-n-hexane and its salts including di-isethionate and
di(p-hydroxybenzoate)

1.5 Structural formula

O_CH2_CH2_CH2—CH2_CH2'—CH2_O

CH,OH

C C
AN CH,SO3H
HZN/ A HZN/ NH 2o 2

/

1.6 Empirical formula

Emp. formula: C, H, N O,

0776 3

Mol weight: 354

1.9 Solubility

Soluble in water. Insoluble in organic solvents.

2. Function and uses

Hexamidine is used in cosmetics as a preservative at a maximum dose level of 0.1 %, and for
other uses at concentrations up to 0.3 % in non-rinsed skin products.

TOXICOLOGICAL CHARACTERISATION

3. Toxicity

The acute toxicity of hexamidine is considerable. Oral LD values (in mg/kg b.w.) are 710-
2500 in mice. 750 in rats, 500 in rabbits.
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Intraperitoneal values of 17-51 and 57 were reported for mice and rats, respectively.
Intravenous values are 17 for mice and 8 for rabbits. A dermal value for rats was >4000.

3.4 Repeated dose oral toxicity

A recent short-term ( 4 wk) oral study was conducted by gavage administration of 50, 100 and
200 mg/kg b.w./day to groups of 5 rats/sex. All test animals showed post-treatment symptoms
(salivation, wet fur, brown oral staining). The top-dose rats also showed abnormal position and
locomotion, and increased counts of white blood cells and lymphocytes. In the two higher dose
groups there were increases in the values of GPT, GOT and calcium in blood plasma. All
treated rats showed caecal enlargement. The lungs, heart, liver, kidneys and caecum did not
reveal treatment-related microscopical changes. Other organs (including spleen and adrenals)
were not examined. The clinical signs and the caecum enlargement were not considered to be
of toxicological significance. The no-toxic effect level was established at 50 mg/kg, but the
study showed several deficiencies.

3.5 Repeated dose dermal toxicity

A subacute (28 day) dermal toxicity study in rabbits showed that solutions of up to 2 % were
only slightly irritant. Daily application of 4 ml/kg b.w. of 2 0.05, 0.1 and 2 % solution revealed
no systemic toxicity.

3.7 Subchronic oral toxicity

In a 90-day oral study in male rats, daily doses of 400 and 800 mg/kg by gavage induced
mortality, growth depression, signs of anaemia, increased liver weight and decreased liver- and
kidney function. The lower dose of 200 mg/kg was not a clear no-effect level.

3.8 Subchronic dermal toxicity

A 90-day dermal study in rabbits with the very low dose level of 16 mg/kg b.w. revealed no
systemic toxicity.

4. Irritation & corrosivity

A concentration of 0.1 % was slightly irritating to the skin and eye of the rabbit.

5. Sensitization

Hexamidine did not produce any evidence of sensitization in guinea pigs nor of
photosensitization using a rabbit model. However there is some evidence for sensitization
reactions occuring in man following its use as a topical bacteriocide.

7. Toxicokinetics (incl. Percutaneous Absorption)

Studies using radiolabelled material to investigate skin absorption in the rat indicated very poor
absorption. When the compound was applied as a 0.1 % formulation in cold cream under an
occlusive dressing for 96 hours a mean of ca. 0.6 % was absorbed (maximum value 1.4 %).
Very little absorption is thus likely to occur in use.
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8. Mutagenicity

Negative results were obtained in the Ames test Salmonella thyphimurivm strains TA1535,
1537, 98 and 100 and concentrations up to 500 p g/plate were used. Negative results were also
obtained in a metaphase analysis assay to investigate the clastogenicity of the compound in
CHO cells. A small increase in aberrations was seen at the intermediate dose but not at the top
dose, and the increase was within the laboratories historic control range.

11. Conclusions

Hexamide has moderate acute toxicity by the oral route, but is highly toxic by injection. It is
poorly absorbed through the skin and has low toxicity by this route. A 0.1 % solution was
slightly irritating to the skin and eyes of rabbits, and there is no evidence of any sensitization
potential. The no-effect-level in a 28-day repeated dose oral study was 50 mg/kg. In a 90-day
repeated dose study marked toxicity occurred in various organs (especially liver, kidney,
haematopoietic system) at 400 mg/kg with marginal effects at 200 mg/kg. Negative results
were obtained when the compound was tested for mutagenic potential using the Salmonella
assay, and also in an in vitro assay for chromosome damage in mammalian cells. In view of the
very low levels of compound likely to be absorbed through the skin in use studies to
specifically investigate effects on the reproductive system are not considered necessary.

Classification: A
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P21: BENZYLFORMAL

1. General

1.1 Primary name

Benzylformal
(mixture of benzyloxymethanol and benzyloxymethoxymethanol; Preventol D,)

1.5 Structural formula

CH,— (OCH,)xOH

x=~1.5

1.9 Solubility

Soluble in organic solvents; solubility in water 25 g/l.

2. Function and uses

Used up to 0.2 % in all types of cosmetics.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

The oral LD, in rats was 1700 mg/kg; the i.v. LD, in rats was 153 mg/kg. The animals showed
sedation, loss of consciousness, paralysis.

3.2 Acute dermal toxicity

The dermal LD in rats was >1000 mg/kg. In rabbits, dermal LD, -values of 1429 and 2000
mg/kg for males and females respectively were obtained.

3.4 Repeated dose oral toxicity

A 29-day repeated dose toxicity study has been performed in the rat. Compound was given by
gavage at doses of 30, 100 and 300 mg/kg as a solution in polyethylene glycol 400 to groups
of 10 male and 10 female rats. The only sign of toxicity noted was a slight reduction in body
weight gain at 300 mg/kg in the male animals. Haematological examination revealed increased
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leucocyte count in the males at 300 mg/kg but no other effects. At autopsy increased adrenal
weight was seen in the females at the top dose level only: minor changes were reported in other
organs, but there were no dose related trends and these were not significant. Histopathology
revealed inflammatory changes in the mucosa of the glandular stomach but no other adverse
effects. The NOAEL in this study was 100 mg/kg.

3.8 Subchronic dermal toxicity

A subchronic dermal study has been carried out in the rabbit. Doses of 1, 4 and 16 mg/kg body
weight were given to groups of 10 male and 10 female animals 5 days a week for 90 days. Signs
of toxicity noted at 16 mg/kg were reduced weight in the females and reduced blood cholesterol
in both sexes. Local effects on the skin were seen at 4 and 16 mg/kg, these being dose-related.
At autopsy pituitary weight was decreased in the males at the intermediate and high dose level
but no pathological changes were seen. There was no histological evidence of damage in any
other organ. The NOAEL in this study was thus around 1 mg/kg.

4, Irritation & corrosivity

4.1 Irritation (skin)

A skin irritation test in rabbits with 500 mg undiluted substance applied to the intact skin of the
ear for 8 hours induced redness and oedema; when applied for only 2 hours, slight redness was
observed. A 0.2 % aqueous solution applied for 24 hours did not induce any changes.

4.2 Irritation (mucous membranes)

In an eye irritation test in rabbits 50 mg undiluted substance caused erythema and oedema and
an opaque cornea. A 0.2 % aqueous dilution only produced erythema.

5. Sensitization

A sensitization test by the Landsteiner-Draize method with 0.1 % of the test substance in saline
both for the induction and for the challenge treatment did not reveal signs of sensitization.

8. Mutagenicity

An Ames test gave positive results when tested at up to 500 pg/plate with S. typliimitrium
TA100; this result was attributed to the presence of 29.7 % formaldehyde in the product.
Negative results were obtained in a micronucleus test when mice were given doses of 2 x 25()
and 2 x 500 mg/kg with an interval of 24 hours.

11. Conclusions

The substance liberates formaldehyde (at a maximum of 0.004 % under test conditions).
Although studies on dermal absorption are not available, appreciable uptake through the skin
is suggested by a comparison of the oral and the dermel LD, values and the subchronic study
in rabbits using dermal exposure. The NOAEL in a 29-day oral study in the rat was 100 mg/kg.
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A much lower value was however obtained in a 90-day dermal study in rabbits, namely
1 mg/kg. Negative results were obtained in an Ames test and a micronucleus test but no in vitro
data are available on the ability of the compound to produce chromosome damage. Also no data
are available on teratogenicity. The maximum exposure to humans in use is about | mg/kg,
allowing no safety margin. Even if the effects on the pituitary are ignored (and no convincing
arguments have been made to support this contention), the NOAEL is 4 mg/kg. The resulting
safety margin is also unacceptable. It was thus concluded that this preservative should not be
used in cosmetics.

Classification: D
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P71: BENZALKONIUMCHLORIDE

1. General

1.1 Primary name

Benzalkoniumchloride

1.2 Chemical names

Alkyl (C, - C,,) dimethylbenzylammoniumchloride, -bromide and -saccharinate

(benzalkoniumchloride)

1.3 Trade names and abbreviations

Colipano.: P71

1.5 Structural formula

CHs
R—N@—— CH; Cl

CH;,

1.6 Empirical formula

Emp. formuia: Dodecyldimethylbenzylammoniumchloride: C, H NClI
Mol weight: 348

1.9 Solubility

Soluble in water and alcohols, poorly soluble in hydrocarbons, oils and fats.

2. Function and uses

Used as a preservative at levels of 0.25 %.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Oral LD, - values for rats and mice obtained for commercial products with different alkyl
groups usually vary between 0.5 and 1.0 g/kg b.w. Intravenous LD, - values in mice of 12.8

26 mg/kg have been reported.

Intranasal administration of 0.06 ml of a 0.125 % solution was lethal for rats.

3.7 Subchronic oral toxicity

Sub-chronic (13-wk) oral studies in rats revealed toxicity and mortality at dose levels of
25 mg/kg b.w. and above. With 25 mg/kg b.w., administered to dogs daily for 52 weeks,
mortality and gastrointestinal damage was observed.

Further, sub-chronic (90-day) oral studies in rats and dogs, conducted in 1968, became
available recently (Colipa subm. IV, ref. 20 and 21). In both studies, dose levels of 5, 12.5 and
25 mg/kg b.w./day were administered; in the rat study by stomach tube, in the dog study by
capsule. No changes attributed to treatment were observed. Because the studies showed several
deficiencies, the results do not justify to establish a NOAEL.

In a 2 year rat study, 0.5 % in the diet (250 mg/kg b.w.) caused high mortality and pathological
changes in the gastrointestinal tract. Microscopical changes of the intestinal tract were seen also in
a 2-year study with a second commercial product at dose levels of 25 and 12.5 mg/kg, and in a
2-year study with a third product at a dose level of 30 mg/kg b.w. Dogs given 50 mg/kg b.w./day
by gavage (at a concentration of 5 %) showed changes in the intestinal tract after one year.

3.8 Subchronic dermal toxicity

A dermal 90-day study was conducted in rats with a formulation containing 1 % stearyl
dimethylbenzylammomiumchloride and 0.2 % benzalkoniumchloride 50 %. Once daily,
5 days/week for 13 weeks the rats received topically 2.4 ml/kg (2.4 mg benzalkonium-
chloride/kg). It is stated that no significant local or systemic effects occurred. However, the
report is confusing and incomplete.

Dermal life-time studies in mice and rabbits, treated topically with 0.02 ml of 8.5 or 17.0 %
solutions twice weekly showed local skin damage in both species, but no skin tumours.

4. [Irritation & corrosivity

4.1 Irritation (skin)

Skin irritation tests in rabbits with 0.1 % solutions, and in humans with 1.0 % solutions were
negative. With extended contact period in the rabbit, or repeated application in humans these
concentrations produced distinct irritation. In rabbits, repeated application of 0.3% induced
only mild erythema.
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4.2 Irritation (mucous membranes)

Eye irritation in rabbits may occur upon a single application of 0.01 % solution and above and
upon repeated application of 0.004 %. Concentrations of 0.01 % and above caused eye
irritation in guinea pigs when applied repeatedly on the same day. Single treatment of human
eyes with 0.1 %, or daily treatment with 0.03-0.04 % caused irritation.

Soft contact lenses disinfected daily with 0.0025 % benzalkoniumchloride + 0.01 % EDTA
induced severe irritation when brought into contact with the rabbit eye for 6 hr/day.

5. Sensitization

A sensitization test in 100 malc and 100 female volunteers with 0.1 %, applicd daily for S days,
followed by a challenge treatment with 1 % after 3 weeks, was negative. In the literature only
a few cases of sensitization in humans have been reported. Short-term oral administration to
several animal species in the diet or the drinking water containing concentrations of .02 % or
more induced toxic effects.

6. Teratogenicity

In an oral teratogenicity study. groups of 15 pregnant rabbits were treated by gavage with 0,
10, 30 or 100 mg/kg/day (in aqueous solutions of 0.5, 1.5 and 5.0 % respectively) from day 7
through day 19 of gestation. All rabbits of the high dose group died. The intermediate dose
caused maternal and embryotoxicity. Signs of maternal toxicity occurred also in the low-dose
group. There were no indications of teratogenic properties.

A dermal teratogenicity study was conducted in rats treated topically with (.5 ml aqucous
solutions of 1.6, 3.3 and 6.6 %, (estimated to be about 30, 60 and 120 mg/kg) once daily from
day 6 to day 15 of pregnancy. No embryopathic effects were observed.

7. Toxicokinetics (incl. Percutaneous Absorption)

Skin penetration tests in vitro in pieces of human skin were conducted in aqueous solutions of
0.005 M 1o 0.1 M benzalkoniumchloride (i. e. 0.17 to 3.4 %). No penetration into the dermis
was detected when the solution was unbuffered or acid. Measurable penetration occurred when
the epidermal barrier was damaged or with intact skin in solutions of pH 11.

No penetration was found in vitro with skin from hairless rats exposed to 2.5 % " C-
dimethylbenzylammoniumchloride for 4.5 hours. In a similar in vitro test with human
epidermis the mean penetration was 1.47 % of the dose applied.

However results from an in vivo study to measure percutaneous absorption in rats indicate much
higher absorption than indicated from the in vitro data. C™ - radiolabelled compound (0.4 ml) was
applied to shaved skin of groups of 6 male and 6 female rats under occlusive dressing for 72 hours
and the amount of material excreted in the urine and faeces during that time measured; the amount
remaining in the carcass of the animals was also determined at that time. In the female animals
values of 0.7 £ 0.4 9%, 6.1 £ 3.4 9% and 7.0 £ 2.2 9% were obtained for urine and faccal elimination
and remaining in the carcass respectively. The corresponding values in the male animals were 0.8
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+0.3%,9.9£2.6 % and 5.3 £ 1.6 % respectively. The bulk of the applied dose remained on the
treated skin. These data indicate that 14 % of the applied dose was absorbed in the females and
16 % in the males, giving an overall value of 15 %.

The distribution of the compound was studied after oral, rectal and intramuscular
administration of the 10-fold lethal dose to rabbits, dogs and cats. Most of the dose remained
at the application site. After oral and rectal administration, small amounts were detected in
blood and liver. Upon rectal administration a small amount was found also in the kidneys.

8. Mutagenicity

A mutagenicity test with S. typhimurium His G 46-uvr B exposed to 10-100 pg/plate was negative.
A micronucleus test in mice treated i.p. with 20 mg/kg b.w., twice, with an interval of 24 hours did
not reveal increased numbers of micronuclei. The substance was found to induce repairable DNA
damage in the E. coli DNA polymerase A assay, but no mutagenic properties were observed. No
forward mutations were induced in Schizosaccharomyces pombe P, with or without metabolic
activation. A chromosome aberration test with CHO-cells in vitro was negative.

11. Conclusions

Benzalkonium chloride possesses considerable irritant properties for the eye and the
gastrointestinal tract and was highly toxic under certain conditions of acute exposure. In short
and long term toxicity studies effects on the gastrointestinal tract were seen in rats and rabbits
with oral doses of 12.5 mg/kg/day, with mortality in rats and dogs at 25 mg/kg/day. In a
teratogenicity study in rabbits signs of maternal toxicity were seen, but no evidence of
teratogenicity at the lowest dose tested namely 10 mg/kg; both maternal toxicity and
embryotoxicity was seen at 30 mg/kg.

It is unlikely that all cosmetic products used would contain this compound. However the
maximum allowed concentrations (3 % for rinse off hair products, 0.5 % for other products)
appears high in the light of the irritant properties to the mucous membranes and consideration
should be given to a reduction to below 0.5 % unless compelling reasons are provided for the
use of relatively high concentrations of the compound. It is noted that the available data are still
inadequate to firmly establish a NOAEL on repeated exposure.

Classification: B

12. Safety evaluation (Calculation of safety margin)

Benzalkoniumchloride is used in cosmetics both as a preservative (up to 0.1 %) and for other
uses. Considering the preservative use, and assuming 30 g application per day, extreme
exposure from this route would be ca 0.5 mg/kg/day. Assuming 15 % absorption this is
equivalent 0.075 mg/kg: this gives a safety margin of around 125 over a marginal effect level
(effects on gastrointestinal tract due to local irritant effects following oral dosing).

Exposure from other routes may be up to 2.5 mg/kg/day, but the bulk of this is from the rinse
off hair products; estimation of the absorbed dose from this area is difficult, but very much less
than 15 % is likely to be absorbed.
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P 84: SODIUM HYDROXYMETHYLAMINO ACETATE

1. General

1.1 Primary name

Sodium hydroxymethylamino acetate

1.2 Chemical names

Sodium hydroxymethylamino acetate
(Sodium hydroxymethyl glycinate; Suttocide A)

1.5 Structural formula

- —

HN OH

(

1.6 Empirical formula

Emp. formula: CHNO,Na
Mol weight: 127.1

1.9 Solubility

The compound is strongly alkaline, highly soluble in water, soluble in methanol, propylene
glycol and glycerin, but insoluble in most organic solvents.

2. Function and uses

A preservative for use in cosmetics at concentrations of 0.05 % to 0.5 %.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Oral LD, -values in rats were estimated to be 1.067 g/kg b.w., and 1.410 g/kg b.w. in two
separate studies.

3.2 Acute dermal toxicity

The dermal LD_ in rabbits was > 2 g/kg b.w. The undiluted material applied dermally under

50

occlusion caused a severe reaction to the skin probably as a result of the alkaline properties.

3.4 Repeated dose oral toxicity

A 28 day repeated dose study has been carried out in the rat with the compound administered
orally by gavage at dose levels of 40, 160 and 640 mg/kg. There was a decrease in body weight
gain in males at 640 mg/kg and in the serum total protein value which was outside the historical
range of control values. There were some alterations in haematological parameters in this
group which although within the range of historical controls were considered treatment related.
Gross findings at necroscopy were reddening of the gastric mucosa in some animals at 640
mg/kg. Histological examination revealed 2 males and 5 females with focal subacute gastritis
and 3 females with focal ulcerations at 640 mg/kg. There was also a death in this dose group,
probably due to technical error but the possibility that it was compound related could not be
ruled out. All other findings were considered coincidental or of no biological significance. The
No Effect Level was 160 mg/kg.

3.7 Subchronic oral toxicity

In a sub-chronic oral toxicity study, 4 groups of 10 rats/sex received by gavage 0 (control), 10,
40 or 160 mg/kg b.w./day as a 2 % aqeous solution for 90 days. There were no clinical signs of
toxicity or changes in body weight gain, food intake, haematology, clinical chemistry or urine
examinations. Gross or microscopic examinations did not reveal any treatment-related effect.
The No Effect Level in this study was thus the highest dose used, namely 160 mg/kg (as had
been observed in the 28 day study which had been carried out after the 90 day study, primarily
to identify toxic effects and target organs).

4. Irritation & corrosivity

4.1 Irritation (skin)

Skin irritation tests in rabbits, showed a 5 % aqueous solution to be moderately irritating, while
a (.5 % solution produced only slight, transient irritation. In a repeated dermal application test,
guinea pigs received 0.5 ml aqueous dilutions of 50, 7.5, 0.75 and 0.38 % under occlusion on
days 1, 3 and 6 of one week period. No signs of oedema or irritation were observed.
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4.2 Irritation (mucous membranes)

Eye irritation tests in rabbits conducted with 100 mg undiluted powder showed moderate
irritation when the eye remained unwashed. and mild irritation when the eye was washed after
treatment. A 5 % aqueous solution was mildly irritating if not washed out, and not irritating if
washing was applied. Relatively mild, transient effects were also seen with a 50 % aqucous
solution.

5. Sensitization

Sensitization was examined in guinea pigs, by the Landsteiner test, the maximization test and
the Buehler test. In the Landsteiner test, 0.1 ml 0.1 % solution in saline was injected
intradermally ten times, once every other day. After a two weeks rest period, the intradermal
challenge injection of 0.05 ml 0.1 % solution did not reveal any sensitizing propertics. In the
maximization test, the induction treatment consisted of 6 intradermal injections of 0.1 ml 5 %
solution, followed, 8 days later, by topical application of 0.3 g moistened powder. On day 22,
a topical challenge treatment with a 50 % aqueous dilution produced a positive reaction in 7
out of 10 animals. When the challenge was repeated 7 days later, with 5 % and 0.5 %, 4/10 and
2/10 animals respectively reacted positively. These results indicate that the substance has some
sensitizing properties. In the Buehler test, 0.5 ml 0.5 % aqueous solution was applied topically
10 times during 3 weeks. After 2 weeks rest, animals were challenged with a 0.5 % solution;
there was no evidence of sensitization in any animal.

The ability of a 0.5 % solution of the substance to induce skin sensitization in human volunteers
(102) has been investigated. The induction regime consisted of 9 patch applications (24 hour
occlusion) over 3 weeks. There was no evidence of skin sensitization in any subject.

6. Teratogenicity

The ability of the compound to produce adverse effects on the developing fetus has been
investigated in the rat. In a sighting study deaths were seen at 750 mg/kg. and thus dose
levels of 150, 300 and 450 mg/kg were used in the main study. This study used 27 mated
females per group given these dose levels on days 6 to 15. There was no significant
difference in the percentage gravidity between the groups (92.6 % to 96.3 %). There were
2 maternal deaths at 150 mg/kg both attributable to technical error on dosing. There was
post-dose salivation in some animals at all dose levels and there was also decreased activity
at 450 mg/kg. There was 1 fetal death at 300 mg/kg which was considered coincidental.
There were no significant differences in the total number of implantation sites, corpora
lutea, viable and non viable fetuses, fetal sex distribution and body weight, early or late
resorptions, number and percent of pre- and post- implantation loss. No soft tissue
malformations were observed and there was no significant difference in the skeletal
variations. Skeletal malformations were seen in 8 fetuses, 7 from one litter at 150 mg/kg;
these were not considered treatment related. The study thus provided no evidence that the
substance had any teratogenic potential. The No Effect Level in this study was 300 mg/kg
with minor effects seen in the maternal animals at 450 mg/kg.
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8. Mutagenicity

A number of mutagenicity studies have been carried out on this substance. An Ames test using
up to 0.5 mg/plate in 5 strains of S. ryphimurium, with and without metabolic activation did not
indicate mutagenic properties. A somewhat limited study to investigate unscheduled DNA
synthesis in rat hepatocytes using an autoradiographic method and concentrations up to
20 pg/ml gave negative results. Higher concentrations were not used because of cytotoxicity.
The positive control gave the expected result. The data obtained were not however confirmed
in an independent experiment. No information was available from i vitro studies to assess the
clastogenicity of the compound. A micronucleus test was conducted in mice treated once orally
with 375, 625 or 875 mg a.i./kg b.w. Five mice/group were examined at 30, 48 and 72 hrs after
treatment. No increased incidence of micronucleated cells was observed.

11. Conclusions

In summary hydroxymethylamine acetate has low acute toxicity by the oral and the dermal
route, and has marked irritant properties due to its alkaline nature. The in use concentration
however produced no significant irritant effects. There was evidence that a 5 % solution could
induce sensitization using the Magnusson Kligman Maximisation test, but negative results
were obtained in the Buehler test at 0.5 % and also in human volunteers at 0.5 %. The No Effect
Level in repeated dose studies (28 and 90 days) using the oral route was 160 mg/kg; at
640 mg/kg signs of marked toxicity to the gastrointestinal tract were noted. The mutagenic
potential of the substance has been investigated in vitro using the Safmonella assay and a
limited study to investigate the induction of unscheduled UDS in hepatocytes negative results
being obtained in both cases. No /i vitro data are available from metaphase analysis to assess
the clastogenicity of the compound, but there is a negative in vivo micronucleus assay in the
mouse using oral doses of up to 875 mg/kg. Inateratogenicity study in the rat using the oral
route the compound gave no evidence of any adverse effects on the developing fetus at dose
up to 450 mg/kg: slight effect on the maternal animals were seen at this dose level. The test to
investigate chromosome aberrations in vitro requested in 1987 has not been provided.

The Committee also noted at that time that the concentration of this compound needed for
preservation of cosmetic products is probably considerably less than 0.5 %.

Classification: B.
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A 97: I-HYDROXY-2-AMINO-6-METHYL-BENZENE

1. General

1.1 Primary name

Oxyorange

1.2 Chemical names

1-hydroxy-2-amino-6-methy!-benzene, hydrochloride

1.5 Structural formula

OH

HsC NH; cr

1.8 Physical properties

Appearance: The compound is a yellow-orange powder.

1.9 Solubility

It is soluble in water and some organic solvents but no quantitative solubility data were
available.

2. Function and uses

The compound is supplied as an oxidative hair dye at concentrations up to 3 % and used at
concentrations of 1.5 % after dilution with hydrogen peroxide. It is supplied as the
hydrochloride salt.

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Acute oral toxicity has been investigated in rats and mice following administration in water.
The following LD, values were obtained: female mice 1288 mg/kg. male and female rats
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1175 mg/kg. The only sign of toxicity reported in these studies apart from death was a decrease
in activity.

3.7 Subchronic oral toxicity

A 90 day study has been carried out in the rat with the compound administered by gavage at
dose levels of 15, 30 and 60 mg/kg. No compound related effects were seen on weight gain,
clinical chemistry, haematology, urinalysis or an examination of tissues at autopsy at either
15 or 30 mg/kg. There was a reduced body weight gain at 60 mg/kg and a pale-red colouration
of the fatty tissue surrounding the testes and histological examination revealed deposits of
pigment/haemosiderin in the spleen.

4. Irritation & corrosivity

4.1 Irritation (skin)

No signs of skin irritation were observed in guinea pigs following thrice daily 20 minute
application of a 1 % solution for two days to abraded skin. The intensive colouration of the skin
by the dye prevented the observation of erythema.

4.1 Irritation (mucous membranes)

Eye irritation has been studied in the guinea pig. A 0.1 ml aliquot of a 1 % aqueous solution
was instilled into the right eye. No irritation was seen at this dose.

5. Sensitization

The ability of the compound to induce skin sensitization has been studied in the guinea pig
using the maximisation method. The compound was dosed at a concentration of 3 % for both
induction and challenge and neither irritation nor sensitization was observed.

6. Teratogenicity

In a teratogenicity study groups of 25 mated female rats received 5, 15 or 40 mp/kg by gavage
on days 6 to 15 of gestation. No treatment related effects were reported in cither the dams or
the fetuses.

7. Toxicokinetics (incl. Percutaneous Absorption)

Skin absorption has been investigated in two in vivo studies in rats using radiocarbon labelled
oxyorange. In the first study the compound was applied under occlusion as a component of a
hair dye formulation mixed with hydrogene pecroxide for 30 minutes or in a
dimethylsulphoxide solution for 24 hours. A total of 1.77 % and 34.85 % respectively were
absorbed with the majority renally eliminated. The application site skin contained around 3 %
of the dose and the majority was recovered from the application site washings and the
dressings. In the second study oxyorange was applied at 2 % in a hair dye formulation with and
without hydrogen or as a 6.66 % aqueous solution to the skin for 30 minutes. The dermal
absorption was 0.31. 0.36 and 0.75 % in the absence and presence of hydrogen peroxide and
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for the aqueous solution respectively with a further 0.13, 1.38 and 0.67 % remaining at the
application site. The urine is the major route of elimination after both oral and dermal
administration with 90 % of the dose eliminated by this route after oral administration and a
similar proportion of the absorbed dose after dermal administration.

8. Mutagenicity

Negative results were obtained in a study to investigate the ability of oxyorange following pre-
incubation with hydrogen peroxide to produce gene mutation in Salmonella typhimurium.

Strains TA1535, TA1537, TA1538, TA98 and TA100 were investigated both in the presence
and absence of an exogenous metabolic activation system. The compound precipitated at
concentrations greater than 0.25 pg/plate or 123 pg/plate. Negative results were also obtained
in an investigation of gene mutation in L5178Y mouse lymphoma cells (HGPRT locus) at
concentrations up to those causing considerable toxicity (250 pug/ml) both in the presence and
absence of an exogenous metabolic activation system. Oxyorange was not mutagenic in the
micronucleus test at total doses of 10000, 2000 and 4000 mg/kg given orally in two equal doses
24 hours apart; bone marrow toxicity was only observed at the highest dose. Negative results
were obtained in an /i vivo study to investigate induction of sister chromatic exchange in bone
marrow following oral administration of 60, 192 and 600 mg/kg.

9, Carcinogenicity

No data on carcinogenicity studies on oxyorange was available.

11. Conclusions

Oxyorange has moderate acute toxicity by the oral route, however studies suggest that dermal
penetration from hair dye formulation is low. There was no evidence of skin or eye irritation
with a | % solution. There was no evidence of sensitization in a maximisation test in guinea
pigs. In a 90 day oral study a no effect level of 30 mg/kg was reported. Mutagenicity data
comprised negative results in vitro (gene mutation in Salmonella and mouse lymphoma cells)
and in vivo (micronucleus test and sister chromatid exchange in bone marrow). No adverse
effects were reported in an oral teratogenicity study in rats up to 40 mg/kg.

Classification: A
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B 29: 4-AMINO-2-NITROPHENOL

(Colipa no. B29)

The same dossier on this compound is supplied before in 1982. Since no new data on the
compound were included in the recently provided dossier, the summary on this compound in
1992 remains as it was made in 1982. Based on the summary of 1982 the following comments
can therefore be made 1992:

It is not possible to make an evaluation based on the supplied data on the compound 4-amino-
2-nitrophenol. The dossier consists for the greater part of published literature, with no detailed
information. The remainder consists of inadequate/incomplete studies or just the summary of
the study.

* Data on irritation, sensitization and absorption are not supplied.

* In acute toxicity studies an oral LD_-value of 3300 mg/kg b.w. was found in rats, and an
intraperitoneal LD, value of 302 mg/kg b.w. was found in mice.

* For the subacute toxicity only summaries were supplied.

* The semichronic dermal toxicity study in rabbits was incomplete: No detailed information
on organ weights and histopathology is presented.

* A reproduction study in rats was incomplete, only tables with results presented.
* Teratogenicity study was incomplete, no details on histopathology and body weights.

* Chronic toxicity/carcinogenicity: oral studies in mouse and rat and dermal studies in mouse
and rabbit are available. An increased tumor incidence was seen in the urinary bladder of
orally dosed rats. Of these increases that of the transitional cell carcinomas in males dosed
with 2500 ppm was significant. A number of tumours in the ovary and uterus and some skin
pappilomas near the penis were found in treated DBAF mice.

* Mutagenicity data are incomplete/inadequate. Only a dominant lethal test in rats and an
Ames test with only 2 strains (TA 1535 & TA 1538) were supplied.
Conclusion

Because the compound has shown to be carcinogenic in male rats (producing an increase in
transitional cell carcinomas of the urinary bladder) and because of similar concerns regarding
the very closely structurally related hair dyes B26 and B27. the compound should not be used
in cosmetics.

Classification: D
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B 49: ROT X

1. General

1.1 Primary name

Rot X

1.2 Chemical names

1-amino-2-nitro-4-(2-hydroxyethyl)-amino-5-chloro-benzene
2-amino-4-chloro-5-(2-hydroxyethyl)-amino-nitro-benzene
3-chloro-4-(2-hydroxyethylamino)-6-nitro-aniline
5-chloro-4-(2-hydroxyethylamino)-2-nitro-aniline
1-amino-2-nitro-4-2-oxyethylamino-5-chloro-benzene

1.3 Trade names and abbreviations

Colipa No. B49

1.4 CAS no.

not given

1.5 Structural formula
NH,

NO,

Cl

HN

\CHZCHon

1.6 Empirical formula

Emp. formula: C |
Mol. weight: 232

H, CIN, O,
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1.7 Purity, composition and substance codes
sA = commercial product

91 % l-amino-2-nitro-4-(2-hydroxyethyl)-amino-5-chloro-benzene
5.4 % 1-(2-hydroxyethyl)-amino-2-nitro-4-(2-hydroxyethyl)-amino-5-chloro-benzene
3.6% 1-amino-2-nitro-4-amino-5-chloro-benzene

sB = purified recrystallized Rot X according to Colipa (ref. 1) probably sE

sC = main component - |-amino-2-nitro-4-(2-hydroxyethyl)-amino-5-chloro-benzene (purity
299 %)

sD = accessory compound - 1-(2-hydroxyethyl)-amino-2-nitro-4-(2-hydroxyethyl)-amino-5-
chloro-benzene (purity = 99 %)

sE =90 % 1-amino-2-nitro-4-(2-hydroxyethyl)-amino-5-chloro-benzene
6 % 1-(2-hydroxyethyl)-amino-2-nitro-4-(2-hydroxyethyl}-amino-5-chloro-benzene
4 % 1-amino-2-nitro-4-amino-5-chloro-benzene

sF = l-amino-2-nitro-4-(2-hydroxyethyl)-amino-5-chloro-benzene - dark red powder
(According to Colipa sA)

Impurities:
Impurity Quant unit
* 1-(2-hydroxyethyl)-amino-2-nitro-4- 54-6 90
(2-hydroxyethyl)-amino-5-chloro-benzene
* ]-amino-2-nitro-4-amino-5-chloro- 36-4 %
benzene

Composition of formulation(s):

Formulations (fA) used in 18 month skin-painting study in mice.

percentage in

fA, fA, fA, A,
I-amino-2-nitro-4-(2-hydroxyethyl)- - 0.5023 0.5023 1.0
amino-5-chloro-benzene
1-amino-2-nitro-4-di-(2-hydroxyethyl)- | - 0.013 1.0065 2.0
amino-benzene
sodium laury! ethersulfate 1.05 1.05 1.05 1.05
stearic acid diathanolamide 0.625 0.625 0.625 0.625
copolymer of alkylmethacrylate 0.312 0.312 0.312 0.312
and methacrylic acid
isopropanol 15.0 15.0 15.0 15.0
water 83.013 82.995 81.504 80.013
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1.8 Physical properties

Subst. code: sA .
Appearance: brown-black powder
Melting point: 116°C

1.9 Solubility

Soluble in water.

Freely soluble in: methanol, ethanol, acetone, chloroform, ethylacetate, methylchloride,
diethylether.

2. Function and uses

Rot X is included in hair tinting products and colouring setting lotions at a maximum
concentration of | %.

Rot X is also used in oxidative hair dyeing formulations at a maximum concentration of 2 %;
yet in combination with H,O, the maximum concentration at application is 1 %.

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Sub. Route Species LD /LC, Unit Remark
SA oral mouse 2850 mg/kg b.w. 10 % in 20 %
Arabicum

Groups of 10 female CF1 mice received a single oral dose of 2, 2.5, 3 and 3.5 g sA/kg b.w. as
10 % suspension in 20 % gum Arabic by gavage. Observations time was 14 days. Loss of
activity and staggering were seen preceeding exitus. No changes in tissues were seen
(macroscopically).

Remark: Test was carried out in 1972.

3.7 Subchronic oral toxicity

Route: oral Exposure: 90 d DWE: 10 (unit): mg/kg b.w.
Species: rat Recov.p.: 28 d LED: 25 (unit): mg/kg b.w.
Subst.: sA

Groups of 20-25 male and 20-25 female Wistar rats (b.w. 121-163 g) received daily,
7 days/week, by gavage, for 90 days 0, 10, 25 or 40 mg/ Rot X/kg b.w. as an aqueous solution.
After 90 days 20 m and 20 f rats/group were killed. 5 male and 5 female rats of control and
40 mg group were maintained on a control diet for a 4-week recovery period.
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Examinations: Daily behaviour and clinical signs. Weekly body weight, food- and water-
consumption. At week 0, 6 and 13 in 5 m and 5 f rats/group ophthalmoscopy, hearing test and
reflex examinations. At week 0. 6 and 13 in 10 m and 10 f/group and at the end of the recovery
period in all remaining animals hematology (Hb. Ht, Er, Leu, Diff, MCV, MCH, MCHC, retics,
thromb, prothr. time. inclusion bodies) and clinical chemistry (SAP. ALAT, ASAT, BUN,
creatinine, glucose, total bilirubin. total proteins, albumin, serum electrophoresis, uric acid,
triglycerides. cholesterol, Na, K, Ca. Fe, inorg. P). At week 0, 6 and 13 in 5 m and 5 f/group
and at the end of the recovery period in all remaining animals urinalysis (s.g., pH. proteins,
glucose, bilirubin, urobilinogen. blood. nitrate. ketones. sed.). Organs (8) of all animals were
weighed in 20 m and 20 f rats/group after 13 weeks and in all remaining animals at the end of
the recovery period. Macroscopy was performed in 20 m and 20 f rats/group after 13 weeks
and in all remaining animals at the end of the recovery period. Microscopy of ca. 30 tissues was
carried out in 10 m and 10 f rats of control and 40 mg group after 13 weeks. In addition trachea,
lung, kidneys and uterus of 10 m and 10 f rats in 10 and 25 mg groups after 13 weeks and of
all remaining animals at the end of the recovery period were examined microscopically.

locomotor activity within 5-10 min. after administration of the test compound. Skin turgor was
reduced in these both groups. Skin and mucous membranes of animals on 40 mg/kg b.w. were
slightly discoloured. In all groups red discolouration of the urine was seen; this effect was not
seen during the recovery period of 5 m and 5 f of the 40 mg/kg b.w. group. Growth, food- and
water-consumption did not show abnormalities. Hematology was normal in all groups. Clinical
chemistry revealed a dose-related increase of serum glucose values in males on 25 and 40 mg/kg
b.w., but only after 6 weeks on test. Serum bilirubin values showed a significant increase in m
and f animals on 40 mg/kg b.w., but again only after 6 weeks on test. Urinalysis did not reveal
abnormalities with the exception of the red discolouration in all groups. Organ weights did not
show any significant abnormalities. Histopathological examination showed a slight increasing
tendency of inflammatory lymphocytic infiltrations in trachea, kidney and also in uterus from
control to test animals on 25 and 40 mg/kg b.w. These eftects are regarded as possibly related to
administration of the test compound. At 10 mg/kg b.w. the frequency of these effects was equal
to that in the control group. The no-effect level in this study is 10 mg/kg b.w.

3.10. Chronic toxicity

Route : skin Exposure : 18 mo.
species: mouse Carc.Study: yes
Subst. : fA

Groups of 75 male and 75 female NMRI mice (b.w. 15-33 g) received 3 times weckly for
18 months skin paintings with 0.05 ml of formulations containing 0.5 or 1.0 % I-amino-2-
nitro-4-(2-hydroxyethyl)-amino-5-chloro-benzene together with 0.013, 1.0 and 2.0 %
1-amino-2-nitro-4-di(2-hydroxyethyl)-amino-benzene, respectively (called fA , fA, and fA
respectively). One control group of 75 m and 75 f mice received skin paintings with 0.05 ml of
a formulation without active ingredients (fA ) and another control group of 75 m and 75 { mice
received skin paintings with water only.

(for composition of the formulations used in this experiment see 1.7)
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Examinations: Daily behaviour and clinical signs. Weekly body weight until week 13,
thereafter biweekly. Weekly food consumption. All animals were subjected to weekly clinical
examination and were checked for palpable masses. At 12 and 18 months in 10 m and 10 f
mice/group hematology (Hb, Ht, Er, Leu, Diff, MCV, MCH, MCHC, retics. thromb.). After 18
months all surviving animals were killed and subjected to macroscopical examination.
Microscopical examination of ca. 25 tissues of 50 m and 50 f animals from both control groups
and the group receiving fA, was performed.

Results: No abnormalities were seen. No increased tumour frequencies were observed.
4, Irritation & corrosivity

4.1 Irritation (skin)

Route : skin Exposure: 2d
Species: guinea-pig
Subst. : sA Concentr: 0.25 %

A group of 10 female guinea-pigs received three skin-paintings per day, with time intervals of
20 min.. for 2 consecutive days, on a shaven skin area of 3 x 4 cm with a 0.25 % solution of
Rot X in water containing 2 % methylcellulose. 20 min. after each skin-painting the skin was
washed. Observations were made up to 3 days after the last application. Draize scoring system
for rabbits was used. No skin reactions were seen.

Remark: Guinea-pigs instead of rabbits were used. (The test laboratory claimed a lot of
experience with guinea-pigs.)

The concentration tested (0.25 %) was too low compared to the usage concentration (1 %).

No information was given on possible discolouration of the skin which could have been
resulted in difficulties at examination of skin reactions.

The study was carried out in 1977.

4.1 Irritation (mucous membranes)

Route: eye
Species: guinea-pig Dose: 0.1 ml
Subst.: sA Concentr: 0.25 %

0.1 ml of a 0.25 % solution of sA in water were applicated in the conjunctival sac of the eyes
of 10 female Pirbright guinea-pigs. The eyes were not washed. Observations were made
30 min.. 2, 3, 4, 6. 7 and 24 hr after application. After 30 min. in 6 rabbits redness of
conjunctiva was seen persisting to 1-2 hr after application in 2 animals. Draize scoring system
for rabbits was used.

Remark: No observations were made after 48 and 72 hr. Guinea-pigs instead of rabbits were
used. (The test laboratory claimed a lot of experience with guinea-pigs.) The concentration
tested (0.25 %) was too low compared to the usage concentration (1 %).
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No information was given on possible discolouration of the eye which could have been resulted
in difficulties at examination of the ocular effects.

The study was carried out in 1977.

5. Sensitization (1)

Subst.: SA Conc.induc.: 0.5 %
Species: guinea-pig Conc.chall.: > 0.0005 %
Method: Landstein. Draize

A group of 15 f Pirbright guinea-pigs received 2 times daily, 6 days/week, for 3 wecks,
intracutaneous injections in the shaven skin with 0.1 ml of an 0.5 % Rot X solution in 50 %
ethanol. After a rest period of 4 weeks each animal received intracutaneous challenge
injections with 0.1 ml of 1:10, 1:100; 1:500 and 1:1000 dilutions with Ringer’s solution of the
0.5 % soln. of Rot X in 50 % ethanol. A control group of 5 { guinea-pigs was used. 24 and 48 hr
after the challenge injections observations were made.

Results: During the 3 week induction period Rot X caused slight erythema of the skin. 24 hours
after the challenge injections severe erythema was seen both in the test and in the control group
diminishing after 48 hr to slight to well-defined erythema. According to the authors the test
compound shined through the skin, which made evaluation difficult. No such remark was made
with respect to the induction period. The authors concluded that Rot X did not cause
sensitization in this test system.

Remark: Control and test group contained too few animals. The test was carried out in 1972.

5. Sensitization (2)

Subst.: sC Conc.induc.: 3%
Species: guinea-pig Conc.chall.: 3,2,1%
Method: Magnusson Kligman

A group of 10 m and 10 f Dunkan Heartly Pirbright guinea-pigs received during the induction
period 2 series of 2 intradermal injections (0.05 ml each) with FCA (1:1 diluted in dist. HO)
and 3 % Rot X in dist. H,O. respectively. The next day the animals were pretreated dermally
with 10 % Na-laurylsulfate in white vaseline (unoccluded) followed 6 - 8 hrs later by a dermal
application with 0.5 ml of 3 % Rot X in white vaseline under occlusion. 48 hrs after the first
2 series of intradermal injections the occlusions were removed and a third series of
2 intradermal injections (0.05 ml each) with 3 % Rot X in FCA, diluted 1:1 with arachis oil,
was given. 14 days later the animals were challenged by a closed 24 hr patch test using (0.5 ml
of three different concentrations (1, 2 and 3 %) of Rot X in FCA 1:1 diluted in arachis oil per
animal. Immediately and 24 hr after the removal of the bandage observations were made. A
solvent control and a positive control group (with 1-chloro-2.4-dinitrobenzene) of Sman 5
animals each were included.

Results: No primary irritation or sensitization was seen.

Remark: The test protocol deviated from OECD Guidelines for the Magnusson Kligman test.
The dermal applications with Na-tauryl sulphate and the test compound were given on the day
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after the first series of intradermal injections instead of on day 7 and 8 and thereafter a second
series of intradermal injections with the test compound were given.

No observations were made 48 hr after removal of the bandage of the challenge application.
The solvent control group contained too few animals.

In addition no information was given on possible discolouration of the skin which could have
been resulted in difficulties at examination of the skin reactions.

6. Teratogenicity

Route: oral Admin.days: 6-15
Species: rat
Subst.: sF

Groups of 25 pregnant Sprague-Dawley rats received by gavage daily during day 6-15 of
pregnancy 0 or 10 mg Rot X/kg b.w. dissolved in distilled water with one or two drops of
ammonia. The animals were killed on day 20 of pregnancy.

Examinations:

— Dams:

Daily signs of toxicity and behaviour. Body wt. on day 0, 6, 15 and 20 of gestation. No. of
corpora lutea, no. and site of implantations, early intra-uterine deaths, early/late intra-uterine
deaths, late intra-uterine deaths.

— Fetuses:
No. live/dead, sex ratio, body wts., gross abnormalities,
1/2 of fetuses - skeletal examination.

1/2 of fetuses - visceral examination.

Results: All dams showed red discoloured urine during dosing period. No maternal toxicity
was seen. No irreversible structural abnormalities or embryotoxic effects were seen.

7. Toxicokinetics (incl. Percutaneous Absorption)

An average amount of 52.78 g of a hair dye formulation with 1 % Rot X was applied to washed
hair of 5 female human volunteers for 15 min. Blood samples were taken 10, 20, 30, 45 and 60
min. and 2, 3 and 24 hr after the beginning of the treatment period.

Urine was collected 2, 4. 6, 8, 10. 12 and 24 hr after beginning of the treatment period. No
Rot X was detected in serum or urine samples (limit of detection 20 and 6 ng/ml), respectively.
Based on the values for the detection limit and assuming an average body weight of 62.5 kg
for the volunteers., a maximum dermal absorption of 130 mg (0.25 %) has been calculated by
the authors.
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8.1 Mutagenicity (Bact., Non mammalian eukaryotic, In vitro mammalian)

Sb. |Species Strain |Meas.endp. Test conditions |res |res |sp (ind
-act |+act | +a +a
*sA |Salm.typh. | TA1535 |base-pair 1-1000 pg/pt - - r AR
subst. in DMSO. At
1000 and 10000
pg/pl toxicity.
*sA |Salm.typh. |[TA1537 |frameshift 1-1000 pg/pl + + T AR
mut. in DMSO. At
1000 and 10000
ng/pl toxicity.
*sA |Salm.typh. [TA 1538 |frameshift 1-1000 pg/pl + + r AR
mut. in DMSO. At
1000 and 10000
ng/pl toxicity.
*sA |E.coli 343/133 |gene-mut. liquid test 1, -
10, 100 pg/ml
in water + 10 %
DMSO
No toxicity.
*sB | mouse gene-mut. 20,5 - 555 pg/ml | - -
lymf in DMSO.
L5178Y At 1666 pg/ml
toxicity.
*sB | mouse gene-mut. 500-1250 pg/ml -
lymf in DMSO.
L5178Y > 500 pg/ml
toxicity.
#*sC |Chin.Hamst chrom.aber 62.5, 125, 250- - r AR
ovary cell pg/ml in DMSO.
No tox. Limit of
solub 250 pg/ml
*sD | Chin.Hamst chrom.aber 200, 400, 800- - r AR
ovary cell pg/ml in DMSO.
No tox. Limit of
solub 800 pg/ml
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Sb. [Species Strain |Meas.endp. Test conditions | res | res sp |ind
-act (+act |+a +a
*SsE {hum.lymph. chrom aber 60, 300, 700 pg/ml| - - r AR
in DMSO.
Toxicity seen
at 700 pg/ml

Abbreviations:

meas.endp. = measured endpoint; sp = species used for activation (r = rat, m = mouse, h =
hamster); res = result of test (+ = pos., - = neg., e = equivocal); ind = inducer (AR = Arocolor,
PH = Phenobarbital, MC = Methylcholantrene)

The Ames-test with compound sA was carried out in 3 strains only. In 2 strains both detecting
frame-shift mutations, positive results were seen in both the absence and the presence of a
metabolic activation system. The test was carried out in 1977.

In the toxicity test with mouse lymphoma cells without metabolic activation survival at

1666 pg/ml was < 1 %. At the next lower dose level of 555 pg/ml no reduction in survival was

seen. Therefore a second experiment was carried out with a concentration range of 500-1250
g/pl. In the second experiment at concentrations > 500 pg/ml survival was < 56 %.

In the first experiment no information was provided on species and inducer used for metabolic
activation.

In the chromosome aberration test in CHO cells with sD a non-significant increase in aberrations
including gaps was seen at 400 pg/ml in the presence of S-9 mix. Number of aberrations excluding
gaps at this concentration and numbers of aberrations excluding and including gaps at all other
concentrations without and with S-9 mix were lower than control values.

8.2 Mutagenicity (/n vivo mammalian, Host mediated).

Sub Species Strain Measured endpoint |Test conditions Res.

*sA rats CFY micronuclei oral 2 x 1600 mg/kgb.w. | -
susp in 0.5 % gum tra-
gacanth - interval 24 h

In the micronucleus test rats were killed 6 h after last treatment. The animals showed signs of
toxicity consisting of lethargy and hypopnoea. Red pigmented urine was observed in all rats
treated with Rot X.
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Indicator test (Bact., Non mammalian eukaryotic, In vitro mammalian):

Sb.

Species Strain

Meas. endp.

Test condition

res
+act

res
-act

sp
+a

ind
+a

*sC

HelLa cells |UDS

0.0064 -500
pg/ml in DMSO.
Some toxicity at
500 pg/ml.

AR

*sD

HeLa cells |UDS

0.0064-500 pg/mi
in DMSO.

Some toxicity at
> 100 pg/ml

AR

*sE

Syr.hamst.
embryocell

cell trans-
formation

35-700 pg/mi-4h
10-100 pg/ml-48 h.
Toxicity was
observed.

AR

Abbreviations:
sp = species used for activation (r = rat, m = mouse, h = hamster); res = result of test (+ = pos.,
- = neg., ¢ = equivocal); ind = inducer (AR = Arocolor, PH = Phenobarbital, MC =
Methylcholantrene)

In the UDS test in HeLa cells a significant increase in DNA repair at one test level of 4 pg/ml
in the absence of a metabolic activation system was seen.

However a dose-relationship was not seen and therefore this single result was considered as
biologically insignificant.

Indicator test (In vivo mammalian, Host mediated)

Sub. Species Strain Measured endpoint | Test conditions Res.
*sE rat Wistar UDS in hepatocytes | once 0, 170, 500, -
1500 mg/kg b.w.
in DMSO.
Killing after 24 h.
10. Special investigations
UV/VIS, IR and NMR spectra:
UV/VIS spectrum present: yes
Analysis and detection (table)
Medium Substance Iso Method Detec. | unit Minim unit | Recov.
detec. limit samp.
*serum Rot X HPLC 20 ng/ml
*urine Rot X HPLC 6 ng/ml




50" plenary meeting of 2 June 1992 - 173

11. Conclusions

General

Rot X is a brown-black powder used as a colouring agent in hair tinting products and colouring
setting lotions at a maximum concentration of 1 % and in oxidative hair dyeing formulations at
a maximum of 2 % (in combination with H,O, maximum concentration at application is 1 %).

Metabolism

In a dermal absorption study human volunteers received an application on the washed hair with
52.78 g of a hair dyeing formulation containing 1 % Rot X during 15 min. No Rot X could be
detected in blood serum or urine.

However this study cannot be used for evaluation of dermal absorption of Rot X because fecal
excretion was not taken into account and possible deposition in tissues and carcass cannot
taken into account. In addition possible breakdown products of Rot X are not taken into
account in this study.

Acute toxicity
Rot X was only slightly toxic after a single oral dose to mice (LD, is 2850 mg/kg b.w.). An
LD,, study in rats is not available.

Irritation and sensitization

A skin- and an eye-irritation study were carried out in guinea-pigs with a 91 % pure product.
No irritation was reported. However the Draize scoring system for rabbits was used while no
material was supplied to compare reactions seen’in guinea-pigs and rabbits. In addition the
concentrations tested were too low (0.25 %) compared to the usage concentration (1 %).
Therefore these tests are not acceptable.

In a Landsteiner-Draize test in guinea-pigs no sensitization was seen, but skin examination was
difficult because, according to the authors, the test compound shined through the skin
(intradermal injections were given). In addition the control group was too small.

In a Magnusson-Kligman test in guinea-pigs (performed with a product with a purity > 99 %)
no primary irritation or sensitization was seen. However the test protocol deviated from OECD
Guidelines and in addition no information was given on possible discolouration of the skin due
to the aqueous solution of the test compound. Both sensitization studies are not acceptable.

Subchronic toxicity

A 90-day oral study in rats revealed a dose-related red discolouration of the urine in all groups
(dose levels 10, 25 and 40 mg/kg b.w.) which had been disappeared in the recovery time of the 40
mg group. Increased activity within 5-10 min. after dosing and reduced skin turgor were seen at
25 and 40 mg/kg b.w. At 40 mg/kg b.w. light discoloured skin and mucous membranes were seen.
Histopathology showed an increasing trend in the number of inflammatory and immune reactions
in trachea, kidneys and probably uterus at 25 and 40 mg/kg b.w. These effects were considered as
possibly related to the test compound. The no-effect level in this study is 10 mg/kg b.w.

Chronic toxicity

A 18 month dermal skin-painting study in mice with formulations containing 0.5 or 1 % Rot X
together with 0.013 to 2.0 % of 1-amino-2-nitro-4-(2-hydroxyethyl)-amino-benzene did not
reveal increased tumor frequencies.
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Reproduction data

No embryotoxic or teratogenic effects were seen in a study with rats at the only dose level
tested of 10 mg/kg b.w. However the dose level used was too low for evaluation of possible
embryotoxic and teratogenic effects of Rot X (10 mg/kg b.w. is the no-effect level in the 13-
week oral study). No maternal toxicity was seen at this level in the teratogenicity study.

Mutagenicity

The bacterial assay in S.eyphimuriiom was carried out in only 3 strains with a 91 % pure product.
In 2 out of 3 strains positive results were seen as well in the absence as the presence of a
metabolic activation system. However it is known from scientific literature that aromatic
amino/nitro compounds give often false-positive effects in the Salmonella assay (J. Ashby and
R.W. Tennant, Mutat. res. 257, (1991). 229-306). In a test in Escherichia coli Rot X (purity
91 %) showed a negative result (only performed without metabolic activation).

In a gene-mutation study in mammalian cells in vitro no activity of Rot X (purity 90 %) was
seen as well in the absence as the presence of a metabolic activation system. Chromosomal
aberration studies in Chinese hamster ovary cells in vitro with Rot X (purity ( 99 %) and the
accessory compound |-(2-hydroxyethyl)-amino-2-nitro-4-(2-hydroxyethyl)-amino-5-chloro-
benzene (purity =2 99 %) showed negative results in the absence and in the presence of a
metabolic activation system. In an in vitro study with human lymphocytes Rot X (purity 90 %)
did not induce chromosomal aberrations. In the in vivo micronucleus study in rats no induction
of micronuclei was seen after treatment with Rot X (purity 91 %).

Neither in two in vitro studies in HeLa cells with Rot X (purity > 99 %) or the accessory
compound 1-(2-hydroxyethyl)-amino-2-nitro-4-(2-hydroxyethyl)-amino-5-chloro-benzene
nor in an in vive study in rats (hepatocytes) with Rot X (purity 90 %) induction of UDS was
seen. In a cell transformation assay in vitro Rot X (purity 90 %) gave also negative results.

Conclusion

Rot X is a colouring agent used in hair tinting products, colouring setting lotions and oxidative
hair dyeing formulations at a final concentration of | %. The acute oral toxicity was studied in
mice only and appeared to be slight. The dermal absorption study in human volunteers, the
skin- and eye-irritation studies in guinea-pigs and the two sensitization studies submitted are
not acceptable due to several deficiencies.

A no-effect level of 10 mg/kg b.w. can be established in a 90-day oral rat study, based on
inflammatory and immune reactions seen at histopathological examination of trachea, kidneys
and uterus.

An 18-month dermal skin-painting study in mice did not reveal increased tumour frequencies.
The study was performed with formulations containing Rot X and a second amino/nitro
benzene derivative, viz. 1-amino-2-nitro-4-di-(hydroxyethyl)-amino-benzene.

The teratogenicity study in rats did not reveal an effect at 10 mg/kg b.w. However only one
dose-level was tested and this dose-level was too low to evaluate possible teratogenic and/or
embryotoxic effects. Therefore this test is not acceptable. With respect to mutagenicity, tests
with S.ryphimurium cannot be used for evaluation of a possible mutagenic cffect of Rot X due
to the frequent induction of false positive effects by aromatic amino/nitro compounds in this
test organism.
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Rot X (ca. 90-91 % pure) showed no mutagenic activity in assays detecting gene-mutations in
mammalian cells i vitro, chromosomal aberrations in mammalian cells in vitro and in vivo,
UDS in rat hepatocytes /n vivo or cell transformation in Syrian hamster embryo cells in vitro.
Rot X with a purity 299 % and one of the impurities (1-(2-hydroxyethyl)-amino-2-nitro-4-(2-
hydroxyethyl)-amino-5-chloro-benzene) purity ( 99 %) did not show activity in assays
detecting chromosomal aberrations or UDS in mammalian cells in vitro. The other impurity in
the commercial product of Rot X was not tested in any mutagenicity assay.

Based on the data mentioned above no definite evaluation of Rot X can be made before
adequate studies on dermal absorption, skin- and eye-irritation, sensitization and teratogenicity
have been supplied.
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B 70: 1-(2’-UREIDOETHYL)-AMINO-4-NITRO-BENZENE

1. General

1.1 Primary name

1-(2’-ureidoethyl)-amino-4-nitro-benzene

1.2 Chemical names

1-(beta-ureidoethyl)-amino-4-nitro-benzene
4-(beta-ureidoethyl)-amino-nitro-benzene
4-(beta-carbamidoethyl)-amino-nitro-benzene
4-(beta-carbamyaminoethyl)-amino-nitro-benzene
4-(beta-carbamoylaminoethyl)-amino-nitro-benzene
N-ureidoethyl-4-nitro-aniline

1.3 Trade names and abbreviations

sA: 1-(2’ureidoethyl)-amino-4-nitro-benzene (purity > 99 %)
sB: Ureidogelb (LGH 11 0583/2)

sC: Nitrogelb

sD: ureidogelb (batch no. 2912)

sE: 1-(2’-ureidoethyl)-amino-4-nitro-benzene (purity > 97 %)

1.5 Structural formula

0

He /CHZ—CHZ—N—lC!—NHz
N

H

NO,

1.6 Empirical formula

Emp. formula: CH N.O,
Mol weight: 224
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1.8 Physical properties

Appearance: sA: dark yellow powder
Melting point: 178 - 180 °C

1.9 Solubility

The substance exists as a free base. It is slightly soluble in ethanol, methanol and water; and it
is insoluble in chloroform and ether.

2. Function and uses

1-(2’-ureidoethyl)-amino-4-nitro-benzene is included in hair tinting products, colour setting
lotions and oxidative hair dye formulations at a maximum concentration of 0.5 %.

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Sub. Route Species LD /LC,, Unit. Remark
SA oral mouse 7320 mg/kg bow. females only
SA oral rat 8000 mg/kg b.w.

The test compound (a 10 % suspension in a 10 % Arabic gum) was given once by stomach tube
to 6 male and 6 female Wistar rats at dose levels ranging from 6000 to 8000 mg/kg b.w. and to
10 female CFI mice at dose levels ranging from 4200 to 11400 mg/kg b.w. The animals were
observed for 14 days and organs of all animals were examined.

The calculated LD, values for male and female rats were 8000 and > 8000 mg/kg b.w.,
respectively. The calculated LD, value for female mice was 7320 mg/kg b.w. During the
observation period a limitation of activity, tonoclonic spasms and exitus were seen. No organ
changes were detected.

3.7 Subchronic oral toxicity

Route: oral Exposure: 13 wk
Species:  rat Recov.p.: 4 wk LED: 5 mg/kg b.w.
Sust.: sB

180 young Wistar rats (BOR: WISW (SPF/TNO); 90 males and 90 females) were used in a
90-day oral study. The age at the beginning was 6 weeks and the weight was 120 - 154 g for
males and 110 - 148 g for females. 20 males and 20 females received 5 or 20 mg/kg b.w. of
ureidogelb (LGH 11 0583/2) daily for 90 days by stomach tube. One group of 25 males and
25 temales served as controls and another group of 25 males and 25 females received
60 mg/kg b.w. of the test compound by stomach tube for 90 days. The animals had free
access to food and water.
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After 90 days all animals were sacrified except for 5 males and 5 females of the control group
and the highest dose group. which remained for 4 further weeks under post-treatment
observation for an assessment on signs of recovery.

Observations:
Behaviour. general observations and urine and fecal excretion daily. Viability and mortality
twice daily. Body weight and food consumption weekly.

Ophthalmoscopic examinations at the start of treatment and after 6 and 13 weeks (5 males and
5 females/group). same for hearing tests and reflex-examinations.

Haematology (20 males and 20 females/group: ery. Hb, Ht, MCV, MCH, reticulocytes,
inclusion bodies, throm, leu, prothrombin time), biochemistry (20 males and 20 females/group;
alb, SAP, Ca. chol, creat, glu, SGOT, SGPT. inorganic phosph., K. serum electrophoresis,
serum Fe. Na. Na/K, total bil. total prot, triglycerides, BUN) and urinalysis (5 males and §
females/group: SG. prot. pH. glu. bil, urobil. blood, nitrate, ketones, sed) at the beginning of
the study and after 6 and 13 weeks.

Gross pathology (all animals), relative and absolute organ weights (all animals: 9 organs) and
histopathology (10 males and 10 females of the control and highest dosc group; 29 tissues).

Results:
No mortalities were seen. Animals of 5 and 20 mg/kg b.w. dose groups showed yellow
discoloured urines and yellow stained perigenital fur from week 9 to the end of the study.

Haematology showed a significant increase in leucocyte value in males of the highest dose
group at week 6 and week 13. A slight significant decrease in erythrocyte values and a slight
significant increase in reticulocytes in males and females of the middle and highest dose group
at 6 and 13 weeks was found. Also a slight significant increase in MCV value at week 13 in
males of the highest dose group and in females of the middle and highest dose group.

According to the authors the changes in erythrocyte and MCV values indicated a tendency
towards anemia and hyperchromic anemia, respectively.

In biochemistry the changes observed were a significant increase in SAP levels in both sexes of
the highest dose group at week 6. a decrease in Na levels in males of the highest dose group in
week 6 and in both sexes of the highest and middle dose groups after 13 weeks. Furthermore, an
increase in K levels and a decrease in the Na/K ratio in males of the lowest and highest dose group
at week 6 and in both sexes of the middle and highest dose groups at week 13 were found.

Urinalysis showed an increased content of urate crystals in animals of the highest dose group
at week 6. Urines of the animals of the middle and highest dose groups showed a moderate to
severe yellow discolouration (due to the colouring effect of the compound tested).

In gross pathology a slightly swollen, dark coloured spleen was scen in all animals of the
middle dose group and a moderately enlarged, black coloured spleen was found in all animals
of the highest dose group. The presence of a hydrometra observed inl control female and 2 or
more females in the test groups is considered to be unrelated to the test compound.

A significant. dose related increase in spleen weights was observed in males of the middle and
highest dose groups and in females of all dose groups.
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In histopathology no differences between control animals and animals of the highest dose
group were observed.

The lowest effect dose observed was 5 mg/kg b.w.

During the recovery period the discolouration of urines disappeared. Leucocyte values became
normal and the differences in the other haematological parameters disappeared except for the
erythrocyte values. These values remained decreased in females of the highest dose group.

In biochemistry SAP, NA and NA/K values did not differ between the control and highest dose
animals, the K values of animals of the highest dose group were still increased. In urinalysis
no differences were found and at autopsy no alterations in the spleens were observed.

4. Irritation & corrosivity

4.1 Irritation (skin)

Route: skin Exposure: 4 hr
Species:  guinea pig
Subst.: SA Concentr.: 0.5 %

The test compound (0.5 ml of a 0.5 % test suspension, kind of suspension unknown) was
applied once (epicutaneously), under occlusive conditions) for 4 hours on the clipped dorsal
skin (3 x 2 cm) of 5 female Pirbright white guinea pigs (SPF breeding of Messrs. Winkelmann).
After 4 hours the test solution was washed oft. The skin was observed 1 hour after application
and thereafter once daily for a maximum of 14 days (was done for 8 days).

Results:

Due to the colouration of the skin by the test compound, an erythema could not be recognized.
No other irritating effects were observed.

Remark:

The guinea pig was used instead of the rabbit.

4.1 Irritation (mucous membranes)

Route: eye Exposure: 24 hr
Species:  guinea pig  Dose: 0.1 ml
Subst.: sA

0.1 ml of the test compound (1.5 % in H,0) was instilled into the right eyes of 5 female Pirbright
white guinea pigs (SPF breading of Messrs. Winkelmann). The left eyes served as controls. The
eye reactions were examined 0.5, 1,2,3,4,6 and 7 hours after the application. After 24 hours the
readings were carried out after installation of 1 drop of 0.1 % fluorescein sodium solution.

Results:

2 animals showed an erythema from 0.5 to 2 hours after application. No other effects were seen.
Remark:

- The guinea pig is used instead of the rabbit, without a proper motivation.

- According to the OECD. the eyes should at least be examined after 1. 24, 48 and 72 hours.
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5. Sensitization

Subst.: sB Conc. induc.: 3% Result: neg.
Species: guinea pig Conc. chall.: 1.2.3%
Method: MagnussonKligman

10 male and 10 female Pirbright white guinea pigs (Hoe: dhpk (SPF-LAC)/Boe.) were induced
by two intradermal injections on the clipped shoulder with a 3 % dilution of Ureidogelb (LGH
11 0583/2) in aqua dest (0.05 ml). The next day pre-treatment was performed by means of
dermal application of 10 % sodiumlaurylsulfate followed by 3 % Ureidogelb in white vaseline
(0.5 ml, closed condition). 48 hours after the first two intradermal injections the third
intradermal injection followed with a 3 % dilution of Ureidogelb in Freunds’s adjuvant diluted
1:1 in Arachis oil (0.05 ml). Two weeks after the last induction the animals were challenged by
closed patch using 3 concentrations (1, 2 and 3 %) of Ureidogelb in Freunds’s adjuvant and 1:1
Arachis oil (0.5 ml) per animal. 10 animals (5/sex) served as negative controls (treated with
distilled water) and 10 animals (5/sex) served as positive controls (treated with 1-chloro-2.4-
dinitro-benzene). After 24 and 48 hours the skin reactions were read.

Results:
No signs of irritation or sensitization were observed at either 24 or 48 hour readings.

6. Teratogenicity

Route: oral Admin. Days: 6-15
Species: rat
Subst.: sD

25 mated female Sprague Dawley rats received daily by oral route (intragastric intubation)
10 mg/kg b.w. of Ureidogelb (batch no. 2912) for 10 consecutive days (day 6 to 15 gestation).
A group of 25 rats received distilled water and served as a contro! group. The rats had free
access to food and water ad libitum. On day 20 of gestation the animals were sacrificed.

Observations:

Appearance, behaviour and general observations once daily. Body weights onday 0, 6, 15
and 20 of gestation. After sacrifice ovaries and uteri were examined for number of corpora
lutea, number and position of implantations and placental weights. The individual foetal
weights, the sex of each foetus and external visible anomalies of foetuses were determined.
All foetuses were examined for external malformations. One half of the foetuses from each
litter was eviscerated and fixed in 95 % ethanol for determinations of skeletal
abnormalities. The remaining half was fixed in Bouin’s fixation for determination of
visceral abnormalities.

Results:

No maternal effects were observed. A dilatation of the renal pelvis was observed in 2
foetuses of the treated group. This effect, however, was considered to be unrelated with the
administration of the test compound, because, according to the authors, dilatation of the
renal pelvis regularly occurred in historical controls. Other changes in the foctuses were
seen in the control group also, so these changes are considered to be unrelated to the
treatment.
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One malformed foetus (kinky tail, reduction deformity of hind limbs, atresia ani) was found in
the treated group. This finding was considered to be incidentical because just 1 of the 277
foetuses showed this effect.

Remark:
Only one dose level was tested in this teratogenicity study.

7. Toxicokinetics (incl. Percutaneous Absorption)

Percutaneous absorption in vivo:

“C-labelled 1-(2’-ureidoethyl)-amino-4-nitro-benzene (sE) was applied for 30 minutes
onto the clipped dorsal skin area of 3 x 3 cm of Sprague Dawley rats (Him: OFA(SPF);
3/sex/group) in two different hair dye formulations 1* and ii* (mixed with hydrogen
peroxide) or as a 0.83 % solution of the test substance in DMSO/water 1:69. The amount of
the substance applied was 2.5 mg for the formulations and 2.6 mg for the solution. After
30 minutes the formulation or solution was scraped off using a spatula, followed by rinse-
off using about 100 ml of shampoo-solution and water of about 37° C. Rinsing was
continued until the rinsing water and the absorbent tissue which was used to dab the skin
dry were free of colour. The rinsings were collected. Therafter the skin was covered for 72
hours. After 72 hours the animals were killed. The radioactivity was determined in rinsing
water, absorbent tissue, treated skin, collected urine and faeces (collected daily from the
metabolism cages), carcass and 12 organs.

Results:

Most of the ""C-labelled 1-(2’-ureidoethyl)-amino-4-nitro-benzene (98 to 106 %) was
removed from the skin by rinsing 30 minutes after application. The amounts in the carcass
were below detection, and the amounts in organs varied from not detectable to 0.0002 %/g
for small organs (thyroid especially) and to 0.00002 %/g for large organs. No accumulation
was observed in organs. The absorption was 0.103 % for the applied solution, 0.0132 % for
formulation ii (the formulation containing hydrogen peroxide) and 0.0171 % for
formulation i.

* formulations i and 1i conntained:

i ii
"C-labelled test compound (sE) 0.25 % 0.25 %
mixture of salts 0.70 % 0.35 %
ammonia, 25 % 0.36 % 2.83 %
isopropanol 3.90 % 1.95 %
WAS 2.00 % 1.00 %
water, deionised 45.19 % 17.40 %
formulation base 47.60 % 23.80 %
p-toluylendiamine, sulfate - 1.75 %
mixture of resorcinol and m-aminophenol - 0.68 %
Welloxon {containing 9 % H,0,) - 50.00 %
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8. Mutagenicity (Bact.; Non mammalian eukaryotic, In vitro mammalian).

Sb. |Species Strain |Meas.endp. Test conditions | res |res |sp |[ind
-act [+act | +a +a
*sA |Salm ryph | TA1535 |base-pair 1-6000 pg/plate; - - r AR
subst solvent DMSO:;
toxic conc =
6000 pg/pl
*sA |Salm typh |[TA1538 |frameshift 1-6000 pg/plate: - - r AR
mut solvent DMSO:
toxic conc =
6000 pg/pl
*sA |Salm ryph |TA100 |base-pair 1-6000 pg/plate; - - r AR
subst solvent DMSO:;
toxic conc =
6000 pg/pl
*SA |Salm typh |[TA98 |frameshift 1-6000 pg/plate; - - r AR
mut solvent DMSQO;
toxic conc =
6000 pg/pl
*sA Salm yph | TA97 frameshift 1-6000 pg/plate; - - r AR
mut solvent DMSO
toxic conc =
6000 pg/pl
*sB {mouse lymp mutat. 12.5-200 pg/ml - - r AR
L5178Y HGPRT.NA/K |20 ml culture
cell membr medium;
APTase solvent DMSO
*sB | Chin hamst chrom aber 5-50 and
25-250 pg/ml - - r AR
ovary cell solvent DMSO:
toxic conc >
250 pg/ml
Abbreviations:
meas. endp. = measured endpoint
sp species used for activation (r=rat, m =mouse, h = hamster)
res result of test (+ =pos, -=neg., e=-equivocal)
ind = inducer (AR =Aroclor, PH = Phenobarbital, MC = Methylcholantrene)

1-(2’-ureidoethyl)-amino-4-nitro-benzene was tested for mutagenicity in 5 strains of
Salmonella typhimurium using a dose range of | to 6000 pg/plate. Negative and positive
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controls were included. The studies were conducted with and without metabolic activation
(S,-mix of Aroclor 1254-induced rats). The toxic concentration was 6000 pg/plate.

Results:
No mutagenic activity was seen neither with nor without metabolic activation.

1-(2’-ureidoethyl}-amino-4-nitro-benzene (LGH 11 0583/2) was tested for mutagenicity in
mouse lymphoma L5178Y cells at the HGPRT (6-thioguanine restistance) and NA'/K" cell
membrane ATPase (ouabain resistance) locus. The substance was tested both with and without
metabolic activation (S,-mix of Aroclor 1254-induced male Wistar rats) at concentrations that
ranged from [2.5 to 200 pg/ml (solvent DMSO) in 20 ml culture medium. Positive and
negative controls were included.

Viability was determined after 2 and 7 days for ouabain and 6-thioguanine resistance,
respectively. All microtitre plates were then incubated for 2 weeks after which cells containing
viable clones were counted. The extended incubation times were needed to enable phenotypic
expression of the induced mutations.

Results:
The test substance did not induce a significant increase in mutation to ouabain or
6-thioguanine restistance neither with nor without metabolic activation.

Chinese hamster ovary cells were used to determine whether 1-(2’-ureidoethyl)-amino-4-nitro-
benzene (LGH 11 0583/2) induced chromosome aberrations both in the presence and absence
of metabolic activation (S,-mix of Aroclor 1254-induced male Wistar rats). The concentrations
tested were 25, 50 and 250 pg/ml with metabolic activation and 5, 25 and 50 pg/ml without
metabolic activation in a 20 ml culture medium (solvent was DMSO). Positive and negative
controls were included.

Results:
The test substance did not induce chromosome aberrations in Chinese hamster ovary cells
neither with nor without metabolic activation.

Indicator tests (Bact., Non mammalian eukaryotic, In vitro mammalian):

Sb. |Species Strain |[Meas.endp. Test conditions |res |res |sp [ind

-act |+act |+a +a
*sB |HeLa S3 DNA repair 0.125-250 pg/ml; | - - r AR
cells solvent DMSO

Abbreviations:

meas. endp. = measured endpoint
sp = species used for activation (r=rat, m=mouse, h = hamster)
res = result of test (+ = pos. -=neg.. e=equivocal)

ind = inducer (AR =Aroclor, PH = Phenobarbital, MC = Methylcholantrene)
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Indicator test (In vivo mammalian, Host mediated):

Sub Species Strain Measure endpoint | Test conditions Res.
*sB rat bone CD sister chr 400-4000 mg/kg b.w. -
marrow exchanges solvent dist water
sample at 22 hours

1-(2’-ureidoethyl)-amino-4-nitro-benzene (LGH 11 0583/2) was tested in an UDS-test for its
ability to induce UDS in HeLa S3 cells in vitro with and without metabolic ability (S,-mix of
Aroclor 1254-induced male Wistar rats). The cells were treated with the test substance (0.125
to 250 pg/ml, solvent DMSO) for 2.5 heurs together with tritium labelled thymidine. Positive
and negtive controls were included.

Results:
Unscheduled DNA synthesis was not induced, neither with nor without metabolic activation,

1-(2’-ureidoethyl)-amino-4-nitro-benzene (LGH 11 0583/2) was tested for its potential to
induce sister chromatid exchanges (SCE’s) in vivo using the bone marrow of young male
CD rats (supplied by Charles River). A bromodeoxyridine pellet was implanted
subcutaneously at O hours in 5 groups of 5 rats. After 2 hours 3 groups were dosed (orally
by gavage) with the test compound at dose levels of 400, 1280, 4000 mg/kg b.w. 2 Groups
served as controls and received either the vehicle control substance (distilled water), or the
positive control substance (5 mg cyclophosphamide/kg b.w.). Colchicine injections were
given after 20 hours from the time of implantation and 2 hours later marrow samples were
prepared (1 femur/animal).

Results:
The test substance did not show a SCE inducing potential in rat bone marrow in this in vivo
assay.

11. Conclusions

A Quality Assurance was included by the sensitization, absorption and mutagenicity tests
(except for the Ames test) and by the teratogenicity and semichronic toxicity tests.

Acute toxicity
1-(2’-ureidoethyl)-amino-4-nitro-benzene appeared to be slightly toxic to rats and female mice
in acute oral toxicity tests.

Irritation

The eye and skin irritation tests were carried out with guinea pigs and not with rabbits, the species
normally used and for which the Draize scorings system is applicable. For this reason the eye and
skin irritating potential cannot be properly evaluated. The reason why the guinea pig was used is
not motivated (and the motivation was neither found in the “Bundesgesundheitsblatt”, 24, Nr.6,
1981, to which the authors referred).

Sensitization
No signs of sensitization were observed in the maximization test of Magnusson and Kligman at
either 24 or 48 hour readings after repeated intradermal and topical applications to guinea pigs.
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Semichronic toxicity

In a 90 day feeding study rats (m + f) were daily given 0, 5, 20 or 60 mg/kg b.w. of 1-(2’-
ureidoethyl)-amino-4-nitro-benzene by stomach tube. Significant changes in blood parameters
and biochemistry were seen at the middle and highest dose levels.

A changed colour of the spleen was observed in all animals of the middle and highest dose
group, and a significant dose related increase in spleen weight was observed in males of the
middle and highest dose group and in females of all dose groups. No differences were observed
in histopathology.

S mg/kg b.w. was the lowest effect level observed.

After the recovery period no differences in spleen colour and weight was observed between the
control and the highest dose group.

Teratrogenicity

In a teratogenicity study with rats no teratogenic or foetotoxic effects were found after
administration of 10 mg 1-(2’-ureidoethyl)-amino-4-nitro-benzene/kg b.w. (the only dose level
tested) during day 6 to 15 of gestation.

Mutagenicity

1-(2’-ureidoethyl)-amino-4-nitro-benzene was tested for its mutagenic potential in the
Salmonella typhimurium and mammalian cells in vitro and in vivo. The test substance did not
show a mutagenic activity in any of these test systems.

Absorption

"C-labelled 1-(2’ureidoethyl)-amino-4-nitro-benzene was applied to the skin of rats in two
different hair dye formulations (one of them containing hydrogen peroxide) or as a solution of
the test substance in DMSO/water. Most of the test substance was recovered in the rinsing
water (98 to 106 %). The absorption rates observed were 0.103 % for the applied solution,
0.0132 % for the formulation containing hydrogen peroxide, and 0.0171 % for the formulation
without hydrogen peroxide.

Conclusion

A proper evaluation of skin and eye irritating properties of the test compound is not possible
because of the fact that the guinea pig is used instead of the rabbit and no good motivation is
given for this choice. Furthermore no material is supplied to compare the results of the used
test species with the conventional test using the rabbit. However, only minor effects were seen
and further animal usage for irritancy testing was considered to be not justified.

The test compound showed no signs of sensitization.

The dermal absorption was 0.103 % for the applied solution and 0.0132 % or 0.0171 % for the
formulation with or without hydrogen peroxide. respectively.

The compound appeared to be not teratogenic or foetotoxic after administration of 10 mg/kg
b.w.

No mutagenic activities were observed when the test substance was tested in various test
systems.
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Based on the effects found in the 90-day oral study, especially those found in the spleens of
females, no no effect level can be established (In male rats no effects were seen at 5 mg/kg
b.w.).

For normal use of Ureidogelb the following calculation can be made:

500 mg of Ureidogelb comes in contact with the human skin in permanent hair dye condition
and 175 mg in semipermanent hair dye condition (based on a maximum usage volume of
100 ml and 35 ml hair dye containing 0.5 % Ureidogelb. respectively). With a maximum
dermal penetration of 0.0132 % this results in a dermal absorption of 0.066 mg per treatment
for permanent hair dye and 0.023 mg per treatment for semipermanent hair dye. which is
0.0011 mg/kg b.w. and 0.0004 mg/kg b.w.. respectively (assuming a body weight of 60 kg).
Because 5 mg/kg b.w. was the lowest effect level the safety margin is calculated on 0.5 mg/kg
b.w. So a safety margin of 455 can be calculated for the permanent hair dye. For the
semipermanent hair dye a safety margin of 1250 can be calculated.

It should be noted that the lowest effect level is based on daily exposure for 90 days, while
human exposure to permanent hair dye is unlikely to be more than once a month and human
exposure to semipermanent hair dye is unlikely to be more than once a weck.

No additional data are needed and the safety margins for both permanent and semipermanent
hair dye are considered to be acceptable.

Classification: A
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B 74: FLUORGELB

1. General

1.1 Primary name

Fluorgelb

1.2 Chemical names

3-nitro-4-[(2,3-dihydroxypropyl-amino]-trifluoromethyl-benzene
1-trifluoromethyl-3-nitro-4-(2.3-dihydroxypropyl)-amino-benzene
1-(2,3-dihydroxypropyl)-amino-2-nitro-4-trifluoromethyl-benzene
3-((2-nitro-4-(trifluoromethyl)phenyl)amino)- 1,2-propanediol

1.3 Trade names and abbreviations

Fluorgelb

1.4 CAS no.
104333-00-8

1.5 Structural formula

CF;

NO,

NHCH,CHOHCH,OH

1.6 Empirical formula

Emp. formula:  C H FN,O,

w nTy

Mol weight: 280

1.7 Purity, composition and substance codes

sA: 4-(2,3-dihydroxypropyl)-amino-3-nitro-trifluoromethyl-benzene (purity > 99 %)
sB: Fluorgelb (unspecitied)
sC: Fluorgelb JM 717)
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sD: Fluorgelb (Cos 219)

sE: Fluorgelb (G 23/31: purity 99 %)

1.8 Physical properties

Appearance sA: fine yellow powder

Melting point:  119°C

1.9 Solubility

The substance is soluble in dimethylsulfoxide (DMSO) and carboxymethylcellulose (CMC).

2. Function and uses

The substance is included in hair tinting products and colour setting lotions at a maximum
concentration of 1 %. In oxidative hair dye formulations the maximum concentration included
is 2 %. Since the oxidative hair dyes are mixed 1:1 with hydrogen peroxide before use, the
concentration at application is 1 %.

TOXICOLOGICAL CHARACTERISATION

3. Toxicity

3.1 Acute oral toxicity

Sub. Route Species LD /LC, Unit
sA oral mouse 740 mg/kg b.w.
sA oral rat 915 mg/kg b.w.,

10 male and 10 female mice (CF1) received (by stomach tube) a single dosc of the test
compound (5 % suspension) at dose levels of 850, 1150 or 1450 and 500, 900 or
1300 mg/kg b.w., respectively. 10 male and 10 female rats (Wistar) received (by stomach tube)
a single dose of the test compound (10 % suspension) at dose levels of 500, 1000 or 1500
mg/kg b.w. The animals were observed for 14 days.

The calculated LD, values for the male and female rats were 1085 and 915 mg/kg b.w.
respectively and for male and female mice 740 and 1030 mg/kg b.w. respectively. During the
observation period a strong limitation of the animal’s activity, abdomal position and yellow
colouration of the extremities were observed. No organ changes were detected related to the
substance.

3.2 Acute dermal toxicity

Sub. Route Species LD /LC,, Unit
sE dermal rat > 2000 mg/kg b.w.

2000 mg Fluorgelb (G 23/31)/kg b.w. was applied once on the clipped skin of 5 male and
5 female Sprague-Dawley rats. The application site was 5 x 6 cm (10 % body surface) in the
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dorsal thoracal region. The test substance was covered by a patch for 24 hours. Thereafter the
patch was removed and the residual test substance was wiped off. 1, 10, 30 minutes and 1, 2,
4 and 6 hours after patch removal behaviour, reactions and physical signs of the animals were
examined and then at least once a day for 2 weeks. Body weights were recorded before
application and 7 and 14 days after application. All animals were sacrificed after 14 days and
examined macroscopically.

Results: None of the animals died during the study. So the dermal LD, is greater than 2000
mg/kg b.w. -

In 7 animals (4 males and 3 females) signs of general malaise, like chromodakryorrhoea and
ruffled fur were noted. No abnormalities were seen within the first 2 days after administration.

3.7 Subchronic oral toxicity (1)

Route: oral  Exposure: 90d DWE: 10 mg/kg b.w.
Species:  rat LED: 100 mg/kg b.w.
Subst.: sB

120 Sprague Dawley rats (15/sex/group) were daily given 0, 10, 100 or 500 mg Fluorgelb
(suspended in 1 % aqueous carboxymethylcellulose)/kg b.w. by gavage for a period of 90
consecutive days. The age of the animals at the start of the study was 5 - 6 weeks, the body
weight of males was 97 - 134 g and of females 89 - 116 g. Food and water ad libitum. After 90
days the animals were sacrificed.

Observations: General condition and behaviour and clinical signs daily. Body weight weekly
(except during week 4, 5 and 6 twice weekly). Food consumption weekly. Water consumption
daily by visual inspection and during week 5, 11 and 12 accurate measurements. Haematology
(separate group of 10 males and 10 females from the same stock as experimental rats and
5 males and 5 females from the experimental and control groups; Hb, RBC, Ht, MCV, MCH,
MCHC, WBC, diff, thrombin time) during week 12 and at the beginning of the study. Blood
chemistry (BUN, prot. alb, alb/glob ratio, creat, bil, ALAT, ASAT, gamma-glutaryl
transpeptidase, glu. Ca, K, Na, CI, P) same animals week 12. Ophthalmoscopic observations
of high dose and control groups prior to administration of the test material and all animals at
the end of the study. Absolute and relative organ weights (all animals; liver, kidney, adrenal,
gonads). Gross pathology (all animals) and histopathology (32 tissues and organs showing
gross lesions or change in size; animals of control and highest dose groups and the liver and
kidney of all animals).

Results: No mortalities during the study. No clinical signs were detected at 10 mg/kg b.w.

At 100 mg/kg b.w. a yellow staining of the fur was seen by day 6. which persisted during the
study. Yellow stained urine was seen after day 78 and a diurese in 11 animals of this dose group
was seen between day 72 and 78. An increased salivation in all males by day 37 upto half an
hour after dosing and now and then in females after day 22. On day 75 all animals were
hunched and pilo-erected. At 500 mg/kg b.w. a hunched posture and pilo-erection was seen
from the start, the second day of dosing all females and 8 males were lethargic % to 5 hours
after dosing until day 10. All animals of this dose level developed a decreased respiratory rate
between a /2 and 3 hours after dosing until day 7, after day 75 all animals showed this symptom
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again until 1 hour after dosing. On day 14 all animals showed an increased salivation | - 5
hours after dosing for the duration of the study and several animals of both sexes showed
yellow stained urine and all animals had a yellow stained fur. Symptoms of all the effects
mentioned before were found now and then in some animals throughout the study. The males
of 500 mg/kg b.w. dose group showed a reduced body weight gain (30 % less at the end of the
study). An increase in food consumption was seen in females of the 100 and 500 mg/kg b.w.
groups. An increase in water consumption was seen in animals of the 500 mg/kg b.w. group in
each week for which accurate measurement was taken (48 to 74 %).

In haematology a statistical significant increase in WBC (dose related) and lymphocyte count
was found in the high dose females.

In biochemistry significant increased protein levels (dose related) were seen in males of the
100 and 500 mg/kg b.w. group. A significant increase in albumin levels (dose related) were
found in males of the 100 mg/kg b.w. group and in females of the 100 and 500 mg/kg b.w.
group. Furthermore a significant increase in bilirubin levels in 500 mg/kg b.w. animals and a
significant increase in creatinine levels (dose related) in 100 and 500 mg/kg b.w. animals were
observed.

The ophthalmoscopic examination showed a slight yellowish appearance of the retina in all
animals treated with 100 and 500 mg/kg b.w. This effect was not supported in histopathology.

Significant increased absolute liver weights (dose related) were seen in animals of the 100 and
500 mg/kg b.w. group. Significant increased relative liver weights (dose related) were seen at
100 mg/kg b.w. in males and at 500 mg/kg b.w. in males and females. Significant incrcased
relative kidney weights were seen in males of the 500 mg/kg b.w. group.

The only treatment related observation detected in gross pathology was the yellow stained fur
of animals of the 100 and 500 mg/kg b.w. group (which could be duc to the stained urine).

In histopathology statistically significant effects on the kidney and the liver were seen. A
dilitation of proximal tubules and Loops of Henle was seen in both sexes at 500mg/kg b.w. The
tubular nephropathy was seen in males only at 500 mg/kg b.w. The hepatocyte enlargement
was seen at 100 and 500 mg/kg b.w. in males and only at 500 mg/kg b.w. in females.

3.7 Subchronic oral toxicity (2)

Route:  oral Exposure: 90d
Species: rat
Subst.:  sB

30 SPF-derived Wistar rats (Crl: Wi/Br; 15/sex/group) were daily given 30 mg/kg b.w. of
Fluorgelb (Cos 219, suspended in 0.5 % Na-carboxymethylcellulose) by gavage over a period
of 13 weeks. 30 rats (15/sex/group; same strain) served as controls and received the vehicle
only (0.5 % Na-CMC). At the start of the study the body weight of the males was 112 - 165 g
and of the females 122 - 144 g. After 13 weeks all animals were sacrificed.

Observations: Mortality, viability and clinical signs daily. Food consumption and body weights
weekly. Ophthalmoscopic and reflex examinations and hearing tests at the start and end of the
study of all animals. Haematology (RBC, WBC, throm. Hb. Ht, MCV, MCH, MCHC, diff,
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reticulocytes, prothrombin time, inclusion bodies) and biochemistry (glu, TG, chol, total prot,
alb, bil, creat, BUN, uric acid, Ca. Cl, P, Fe, K, Na, ASAT, ALAT, SAP, creatinine kinase,
glutamat dehydrogenase, SGOT/SGPT and NA/K ratio) of 10 animals/sex/group at the start of
the study and at week 6 and week 13. Urinalysis (colour, prot, bil, pH, glu, BUN, blood, nitrite,
ketones, sed, spec. weight) at the start of the study and at week 6 and 13 of 5 animals/sex/group.
Organ weights (13 organs; all animals), gross pathology (all animals) and histopathology
(10/sex/group; > 40 tissues).

Results: No mortalities. All animals showed a healthy habbit and no compound related changes
were seen in body weights, food consumption. haematology, biochemistry and urinalysis
except for a yellowish discoloured urine during the entire study and a staining of the abdominal
fur accordingly during the last 4 weeks of the study.

An increased mean liver weight and reduced mean adrenal weight were observed in treated
females. However. because no functional or morphological impairmants were seen these
effects could, according to the authors, be considered as biologically insignificant. A
compound related yellowish discolouration of the gastric mucous membrane was seen in gross
pathology. No compound related effects were observed in histopathology.

Remark: Only one dose level tested. Used strain is the Wistar, while the Sprague Dawley was
used in the other 90-day oral study.

4. Irritation & corrosivity

4.1 Irritation (skin) (1)

Route:  skin Exposure: 5d
Species: guinea pig
Subst.:  sA Concentr.: 3 %

The test compound was applied daily (epicutaneously, under non-occlusive conditions) during
5 days as a 3 % aqueous solution thickened with 0.5 % tylose on the clipped skin (flank areas
of 3 x 4 cm) of 15 female Pirbright white Guinea pigs (SFP breading of Messrs. Winkelmann).
Reactions were assessed 5 hours after each application and on the third day after the last
treatment.

Results: Due to the colouration of the skin by the test compound, an erythema could not be
recognized. No other irritating effects were observed.

Remark: The guinea pig was used instead of the rabbit.

4.1 Irritation (skin) (2)

Route: skin Exposure: 4 hr Pr.Irr. Index: O
Species: rabbit  Dose: 05¢g
Subst.: sE

0.5 g of Fluorgelb (G 23/31) was applied on the intact clipped skin of each 3 female New
Zealand White rabbits. The test site was ca. 6 cm’ median on the dorsal thoracal region. The
test substance was covered by a patch for 4 hours. After patch removal the residual test
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substance was wiped off. All animals were examined for erythema and oedema as well as for
other local and systemic signs approximately 1. 24, 48 and 72 hours after patch removal.

Results: Fluorgelb had no irritating or corrosive effects at any observation time.

4.1 Irritation (mucous membranes) (1)

Route:  eye Exposure: 24 hr
Species: guinea pig Dose: 0.1 ml
Subst.:  sA

0.1 ml of the test compound (3 % in water) was instilled into the right eyes of 5 female Pirbright
white guinea pigs (SPF breading Messrs. Winkelmann). The left eyes served as controls. The
eye reactions were examined 0.5, 1, 2, 3,4, 6 and 7 hours after the application. After 24 hours
the readings were carried out after installation of | drop of 0.1 % fluorescein sodium solution.

Results: 4 animals showed an erythema after 0.5 hours, and 3 animals showed a slight fluid
secretion. Both effects disappeared after 1 hour. No alterations of cornea, iris or fundus of the
eyes were seen.

Remark: The guinea pig is used instead of the rabbit, without a proper motivation. According
to the OECD. the eyes should at least be examined after 1, 24, 48 and 72 hours.

4.1 Irritation (mucous membranes) (2)

Route: eye Pr.Irr. Index: 2
Species: rabbit Dose: ca. 50 mg
Subst.:  sE

0.1 ml (41 to 52 mg) Fluorgelb (G 23/31) was applied into the conjunctival sac of the right eye
of each of the 3 female New Zcaland White rabbits. The left eyes served as controls. Both eyes
were examined within 24 hours before application and 1, 24, 48 and 72 hours after application.
The entire eye, especially comea, iris and conjunctivae were examined, using a otoscope-lamp.
At all observation times the animals were examined also for other than local changes.

Results: Minimal redness of the conjunctivae in 2 of the rabbits at 1 and 24 hours after
application and a minimal oedema of the conjunctivae in | rabbit 24 hours after application was
observed. No irritating effects could be noted.

Remark: The administered dose was half the usually administered dose!

5. Sensitization

Subst.: sB Conc. induc.: 5/ 50% Result: neg
Species:  guinea pig Conc. chall.: 50 %
Method:  Magnusson Kligman

20 female albino Dunkin-Hartley guinea pigs were induced by intradermal injection on both
clipped shoulders with a 5 % dilution of Fluorgelb in arachis oil followed after a weck by a
topical application of 50 % Fluorgelb in petroleum jelly under occlusion for two days. Two
weeks after the last induction the animals were challenged on the right shoulders with a 50 %
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solution of Fluorgelb in petroleum jelly (24-hour closed patch) and with the vehicle alone on
the left shoulders. 10 animals served as controls. After removal of the patch (24 hours) and after
a further 24 and 48 hours the skin reactions were read.

Results: No signs of sensitization were observed.

Remark: Faint yellow stains were noted at the test material sites of all test and control animals,
but according to the authors, the staining did not affect assessment of skin responses at these
sites.

6. Teratogenicity

Route: oral  Admin.Days: 6- 15 DWE: 10 mg/kg b.w.
Species: rat LED: 25mgkgb.w.
Subst.: SA

Groups of 24 mated female Sprague Dawley rats (Him; OFA SPF; 10 - 12 weeks old) were
daily given (by gavage) 10, 25 or 45 mg/kg b.w. of Fluorgelb (suspended in a 0.5 % solution
of Na-carboxymethylcellulose) during day 6 to 15 of gestation. 24 females served as controls
and were treated with 0.5 % aqueous solution of Na-carboxymethylcellulose only. On day 20
of gestation the female rats were killed and necropsied.

Observations: Clinical signs and behaviour once daily. Body weight, body weight gains and
food consumption on day 0, 6, 11, and 20 of gestation. Ovaries and uteri were examined for
number of corpora lutea, number and position of implantations and placental weights. The
individual foetal weights, the sex of each foetus and external visible anomalie of foetuses were
determined. The foetuses were fixed alternatively in Bouin’s fluid (soft tissue examination) and
in ethanol (skeletal examination). Before ethanoal fixation the foetuses were eviscerated and
the viscera were examined for anomalies too.

Results: Maternal body weights and body weight gains were slightly reduced at 25 and
45 mg/kg b.w.

A minor decrease of foetal and placental weight could indicate a slight foetotoxic effect of
Fluorgelb, especially at the highest dose level. The dose related decrease in sex ratio (% of male
foetuses) is thought to be of no importance because no difference in total number of foetuses
was seen. The lowest dose group (10 mg/kg b.w.) differed statistically from the control group
in the number of minor anomalies, however, no dose response was observed.

Furthermore the frequency of foetuses with 5 + 5 ossified metatarsi (normally 4 + 4) was found
in the lowest dose group.

No irreversible abnormalities were observed.

7. Toxicokinetics (incl. Percutaneous Absorption)

Skin absorption in vitro:

"“C-labelled Fluorgelb was integrated into a hair-dye gel at 0.5 % and this was diluted with
hydrogen peroxide (1:1) to simulate normal use conditions (as stated in the paragraph 2.
“Function and Uses” the concentration at application is 1 %). 1 g of the mixture was applied
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for 30 minutes to intact pig skin pieces of 9 - 10 cm’, with a thickness of I mm, fixed in a
permeation cell. After 30 minutes the skin pieces were washed with neutral shampoo and water
and thereafter the absorption was determined by measuring the radioactivity. The measurement
was carried out without addition of hairs, with addition of 0.35 g bleached. 0.5 cm long butfalo
hair and also with addition of 0.35 g untreated, 0.5 cm long brown human hair.

Result: The absorption of Fluorgelb was decreased from 0.169 % to 0.098 % in the presence
of buffalo hair. whereas the presence of human hair showed a slight increase in absorption from
0.031 % to 0.068 %.

Remark: Only a summary was supplied.

Skin absorption in vivo:

The absorption of radioactivity has been determined following a single topical application of
"C-ring-labelled Fluorgelb on the shaven back of pigmented male and female Long-Evans rats.
The test compound was applied to 3 males and 3 females in a dimethylsulfoxide solution
(5 mg, 10 % solution) for a contact period of 24 hours. The test compound was also appliced to
3 other males and females as part as a hair dye formulation (mixed with 9 % hydrogen peroxide
at a ratio of 1:1) for a contact period of 0.5 hour under occlusion.

Result: The extent of percutaneous absorption of “C-ring labelled Fluorgelb in the
dimethylsulfoxide solution ranged from 21 to 26 % for males and from 26 to 33 % for females,
whereas the percutaneous absorption from the hair dye formulation was < 1 % for both sexes.

Remark: In normal conditions of use (0.5 hour after application) 50 - 60 % of the radioactivity
was recovered in the dressings and 40 - 50 % of the administered radioactivity was recovered
in the washings. Less than 1 % of the radioactivity remained in the skin.

8.1 Mutagenicity (Bact., Non mammalian eukaryotic, In vitro mammalian),

Sb. | Species Strain Meas.endp. Test conditions res | res | sp
-act | +act | +a
*sC | Salm ryph | TA1535 | base-pair 8 - 5000 pg/plate; - - r
subst solvent DMSO:;
toxic conc.
>5000 pg/plate
*sC | Salm typh | TA1537 | frameshift 8 - 5000 pg/plate; - - r
mut solvent DMSO;
toxic conc.
>5000 pg/plate
*sC | Salm ryph | TA1538 | frameshift 8 - 5000 pg/plate - - r
mut solvent DMSO;
toxic conc.
>5000 pg/plate
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Sb. | Species Strain Meas.endp. Test conditions res | res sp
-act |+act | +a
*sC | Salm typh | TA100 base-pair 0 - 5000 pg/plate; - - r
subst solvent DMSQO:;
toxic conc.
>5000 pg/plate
*sC | Salm typh | TA98 frameshift 8 - 5000 pg/plate; - - r
mut solvent DMSO:;
toxic conc.
>5000 pg/plate
*sC | Sacch cer | D7 gene mut 31.25 - 1000 pg/ml; - - r
solvent DMSO:
toxic conc.
>1000 pg/ml
Abbreviations:
meas. endp. = measured endpoint
sp = gpecies used for activation (r =rat, m = mouse, h = hamster)
res = result of test (+ = pos., - =neg., e =equivocal)

Fluorgelb (JM 717) was tested for mutagenicity in 5 strains of Salmonella typhimurium and in
one strain of Saccharomyces cerevisiae using a dose range of 8 to 5000 pg/plate and 31.25 to
1000 pg/ml, respectively. Negative and positive controls were included. The studies were
conducted with and without metabolic activation (S -mix of the rat liver).

Result: No mutagenic activities were seen neither with nor without metabolic activation.

8.2 Mutagenicity (In vivo mammalian, Host mediated).

Sub Species Strain Measure endpoint | Test conditions Res.
*sD mouse bone micronucleated 250 mg/kg b.w. -
marrow polychromatic solvent DMSO:
erythrocytes samples at 24, 48,
72 hours

Fluorgelb (Cos 219) was tested for its potential to induce micronuclei in polychromatic
erythrocytes in the bone marrow of 5 male and 5 female mice (NMRI). 30 mg/kg b.w.
cyclophosphamide was given to the positive controls and the solvent alone served as negative
control. 1000 PCE’s/animal were analysed.

Result: Fluorgelb did not induce micronuclei in the test system used.
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Indicator tests (Bact., Non mammalian eukaryotic, In vitro mammalian)

Sh. | Species Strain Meas.endp. Test conditions res | res | sp
-act [ +act | +a
*sC | hepatocyte DNA repair 1 - 100 pg/ml -
rat (UDS) solvent DMSO
*sC | Chin hamst sister chr 0.001 - 1 mM - - r
ovary cell exchanges solvent DMSO

Abbreviations:

meas. endp. = measured endpoint
sp = species used for activation (r =rat, m = mouse, h = hamster)
res = result of test (+ = pos., - =neg., e = equivocal)

Fluorgelb (JM 717) was tested in an UDS-test for its ability to induce DNA repair processes in
hepatocytes of male rats (Wistar CF HB; 8 - 12 weeks old) in vitro. The aliquotes of
hepatocytes (3.5 - 4 x 10" hepatocytes/aliquot) were treated with Fluorgelb for 3 hours together
with tritium labelled thymidine. Positive and negative controls were included.

Results: Unscheduled DNA synthesis was not induced.

Fluorgelb (JM 717) was tested for sister chromatid exchange in Chinese hamster ovary cells
(kl cells obtained from Messrs. Flow). At each concentration 100 stained metaphases were
evaluated. Positive and negative controls were included.

Results: Fluorgelb did not induce SCE’s in the test system with nor without metabolic
activation.

10. Special investigations

General pharmacology of Fluorgelb:

The effects of Fluorgelb were investigated on various systems in the KMF NMRI mice, KFM
Han Wistar rats, Dunkin-Hartley Albino Guinea pigs or New Zealand White KFM rabbits. The
solvents used were carboxymethylcellulose sodium salt (4 %) in distilled water for peroral
application, physiological saline for intravenous and subcutaneous applications and Krebs-
Henseleit solution, Tyrode solution and Jalon’s solution for isolated organs. The dose levels
administered in most of the test systems were 0, 60 and 200 mg/kg b.w.

Central nervous system:

200 mg Fluorgelb/kg b.w. caused transient effects on the central nervous system, such as sedation,
apathy and decreased activity in rats and mice; an increased sleeping time and a delayed onset of
convulsions and a moderate decrease of locomotor activity in mice; a slightly decreased body
temperature in rats and rabbits. 60 mg Fluorgelb/kg b.w. did not cause these effects.

Autonomic nervous system:
Inhibition of concentration by standard antagonists of isolated ileum and vas deferens of the
guinea pig and of isolated uterus of the rat was seen at organ bath concentration of 100 pg/ml.
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A relaxation of the isolated trachea of the guinea pig was observed after organ bath
concentrations of | - 100 pg/ml.

Gastrointestinal system:
200 mg Fluorgelb/kg b.w. slightly decreased the gastric secretion in rats.

Cardiovascular system:
The thrombin time was moderately decreased when 200 mg/kg b.w. of Fluorgelb was
administered to rats.

Renal function:

At 200 mg Fluorgelb/kg b.w. an increase in urinary volume, and a slight reduce in specific
gravity and osmolality was seen O - 6 hours after treatment. The excretion of potassium and
phosphorus was markedly increased from O - 6 hours after treatment and the excretion of urea
was moderately increased from 6-24 hours after treatment. At 60 mg/kg b.w. the specific
gravity was slightly reduced, the osmolality was moderately reduced and the excretion of
phosphorus was moderately increased, all from 0 - 6 hours after treatment.

11. Conclusions

A Quality Assurance was included by the sensitization test, the irritation tests in rabbits and the
absorption test in vivo. It was also included by 2 mutagenicity tests (UDS and micronucleus),
the acute dermal toxicity test in rats, and by the teratogenicity and the two 90-day feeding
studies.

General

4-(2,3-dihydroxypropyl)-amino-3-nitro-trifluoromethyl-benzene is used in hair tinting
products and colour setting lotions at a maximum concentration of 1 %. The concentration at
application as an oxidative hair dye is 1 %.

Acute toxicity
The substance can be classified as moderately toxic, based on the results of the acute oral
toxicity tests. In a dermal toxicity test the substance was slightly toxic.

Irritation

At first only eye and skin irritation tests carried out with guinea pigs were supplied and not with
rabbits, the species normally used and for which the Draize scorings system is applicable.
Because the guinea pig was used instead of the rabbit the eye and skin irritating properties
could not be evaluated properly. The reason why the guinea pig was used is not motivated (and
the motivation was neither found in the ,,Bundesgesundheitsblatt, 24, nr. 6, 1981, to which the
authors referred).

Eye and skin irritation test in rabbits have been supplied, and no irritating properties could be
noted. Although the eye irritation test was performed with a lower dose level than normally
requested, irritation properties are not suspected.

Sensitization
No signs of sensitization were observed in the maximization test of Magnusson and Kligman
at either 24 or 48 hour readings. Faint yellow stains were reported to be at the test sites of all
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test and control animals, but the authors stated that this did not affect assessment of the skin
responses.

Subchronic toxicity
In a 90-day feeding study, Sprague Dawley rats (m + f) were daily given 0, 10, 100 or
500 mg/kg b.w. of Fluorgelb by gavage.

At 100 and 500 mg/kg b.w. yellow stained urine and fur were seen. Increased salivation,
hunched posture and pilo-erection were seen at 100 and 500 mg/kg b.w. throughout the
study. Males of 500 mg/kg b.w. showed a depressed body weight gain. Changes in
haematology (increased WBC and lymphocyte count) and biochemistry (increased protein,
albumin. bilirubin and creatinine levels) were seen at 100 and 500 mg/kg b.w.
Ophthalmoscopic examinations showed a slight yellow colouration of the retina, but this
effect was not supported in histopathology. Increased absolute and relative liver weights
were seen at 100 and 500 mg/kg b.w. and increased relative kidney weights were seen at
500 mg/kg b.w. Effects on liver and kidney were also seen in histopathology at 100 and 500
mg/kg b.w. (dilitation of proximal tubules and loops of Henle, tubular nephropathy and
hepatocyte enlargement).

At 10 mg/kg b.w. no effects were seen.

In another 90-day feeding study Wistar rats (f + m) received daily 0 or 30 mg/kg b.w. An
increased liver weight and a reduced adrenal weight were observed in treated females. A yellow
colouration of the gastric mucous membrane was seen in gross pathology. No compound
related effects were seen in histopathology.

Teratogenicity

In a teratogenicity study with rats no indications were found for a teratogenic effect. A slight
maternal toxic and foetotoxic effect could not be excluded at 25 and 45 mg/kg b.w.,
respectively. 10 mg/kg b.w. can be considered as the no effect level.

Mutagenicity
Fluorgelb was tested for its mutagenic potential in bacterial cells and mammalian cells in vitro
and in vivo. The substance did not show a mutagenic activity in any of these test systems.

Absorption
The absorption of “C-labelled Fluorgelb was determined in vivo and in vitro:

In vitro the substance was integrated in a hair dye gel at 0.5 % and this was diluted with
hydrogen peroxide (1:1) to simulate normal use conditions. | g of the mixture was applied to
intact pig skin pieces in a permeation cell. The absorption was measured in the absence and
presence of hair (bleached buffalo or untreated human hair). The percutancous absorption
appeared to be decreased from 0.169 % to 0.098 % in the presence of buffalo hair, whereas in
the presence of human hair a slight increase in absorption was secn from 0.031 % to 0.068 %.

In vivo the test substance was applied to the shaven back of rats as a dimethylsulfoxide
solution or as part of a hair dye formulation (mixed with 9 % hydrogen peroxide). For the
solution in DMSO the measured radioactivity ranged from 21 % to 26 % for males and from
26 9% 1o 33 % for females. for the hair dye formulation less than | % was measured for both
sexes.
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Final conclusions
Based on the eye and skin irritation tests in the rabbit it can be concluded that Fluorgelb has no
eye or skin irritating properties.

The test compound showed no signs of sensitization.

The in vivo dermal absorption of the solution in DMSO ranged from 21 to 26 % for males and
from 26 to 33 % for females, the dermal absorption for the hair dye formulation was less than
1 % for both sexes.

The compound appeared to have a slight maternal and foetotoxic effect at 25 and 45 mg/kg
b.w., respectively. No indications were found for a teratogenic effect.

No mutagenic activities were seen in the various test systems used.

Based on the 90-day feeding study and the teratogenicity study 10 mg/kg b.w. can be
considered as the level without effect.

For normal use of Fluorgelb the following calculation can be made:

1 gram of Fluorgelb comes in contact with the human skin in normal use condition (based on
a maximum usage volume of 100 ml hair dye formulation containing 1 % Fluorgelb). With a
maximal dermal penetration of | % this results in a dermal absorption of 10 mg per treatment,
which is 0.17 mg/kg b.w. (assuming a body weight of 60 kg). So a margin of safety of 59 can
be calculated between the figure for human exposure to oxidative hair dye and the no effect
level found in the 90-day oral study / teratogenicity study.

It should be noted that the no effect level found in rats is based on daily exposure for 90 days,
while human exposure to oxidative hair dye will be at the most once monthly. The actual usage
of the lotion containing Fluorgelb is unknown but is expected to be about once a week.
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B 76: CHLORGELB

1. General

1.1 Primary name

Chlorgelb

1.2 Chemical names

1-chloro-3-nitro-4-(beta-hydroxyethyl)-amino-benzene
4-(2’-hydroxyethyl)-amino-3-nitro-chlorobenzene
4-chloro-1-(2’-hydroxyethyl)-amino-2-nitro-benzene
N-(2’-hydroxyethyl)-4-chloro-2-nitroaniline

1.3 Trade names and abbreviations

sA: 1-chloro-3-nitro-4-(beta-hydroxyethyl)-amino-benzene (purity > 99.9 %)

sB: Chlorgelb (GHS 091184)

sC: 1-chloro-3-nitro-4-(beta-hydroxyethyl)-amino-benzene (purity > 97 %)

sD: 1-chloro-3-nitro-4-(beta-hydroxyethyl)-amino-benzene (LGH 221283/1; purity 99 %)
sE: Chlorgelb (Bra 1/314; purity > 99.9 %)

sF: Chlorgelb (not specified)

1.5 Structural formula

Cl

NO,

N

e \CH20H20H

1.6 Empirical formula

Emp. formula: CHN.O.C

87797 2737

Mol weight: 217
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1.8 Physical properties

Appearance: SA, orange yellow cristalline powder

Melting point: 99 - 100° C

1.9 Solubility

The substance exists as a free base. It is slightly soluble in water and fully soluble in ethanol
and dimethylsulphoxide.

2. Function and uses

1-chloro-3-nitro-4-(beta-hydroxyethyl)-amino-benzene is included in semi-permanent dyes
and colour setting lotions at a maximum concentration of 0.5 %. In oxidation dyes the
maximum concentration is 1 %. As the oxidation dyes are mixed with hydrogen peroxide
before application the concentration in use is only 0.5 %.

TOXICOLOGICAL CHARACTERISATION

3. Toxicity

3.1 Acute oral toxicity

Sub. Route Species LD /LC, Unit
SA oral mouse 1172 mg/kg b.w.
sA oral rat 1250 mg/kg b.w.

The test compound (a 10 % suspension in Arabic gum) was given once by stomach tube to
18 male and 18 female Wistar rats at dose levels ranging from 0.9 to 2.5 g/kg b.w. and to
30 male and 40 female CFIl mice ranging from 1.0 to 2.0 and from 1.0 to 2.5 mg/kg b.w.,
respectively. The animals were observed for 14 days and organs of all animals were examined.

The calculated LD_ values for male and female rats were 1.564 and 1.172 g/kg b.w.,
respectively. For male and female mice the values were 1.250 and 1.650 g/kg b.w.,
respectively.

During the observation period a limitation of activity and yellow coloured extremities were
observed. No organ changes were detected.

3.7 Subchronic oral toxicity

Route: oral Exposure: 90d
Species:  rat Recov.p.: 4wk LED: 10 (unit): mg/kgb.w.
Subst.: sF

180 Wistar rats (90 males and 90 females; BOR:WISW [SPF/TNO}) were used in a 13 -week
oral study. The age at the beginning of the study was 6 weeks and the body weights were 107
- 148 g for males and 100 - 137 g for females. 20 males and 20 females received daily 10 or 30
mg/kg b.w. of Chlorgelb (suspended in 0.5 % carboxymethylcellulose) by stomach tube. 25
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males and 25 females received daily only the solvent (controls) or 90 mg/kg b.w. of Chlorgelb
(suspended in 0.5 % carboxymethylcellulose) by stomach tube. The animals had free access to
water and food.

After 90 days all animals were sacrificed except for 5 males and 5 females of the control and
highest dose group (90 mg/kg b.w.). which remained for 4 weeks under post-trcatment
observation for an assessment on signs of recovery.

Observations:

Mortality, clinical signs and behaviour daily. Body weights, food and water consumption
weekly. Ophthalmoscopic examination, hearing test and reflex examination (10 males and
10 females of the control and highest dose groups) at the start of the study and after week 6 and
week 13 and on the remaining animals at the end of the recovery.

Haematology (10/sex/group: ery. Ht, Hb, MCV, MCH, MCHC, reticulocytes, throm, leu, diff,
prothrombin time), clinical chemistry (10/sex/group; alb, SAP. Ca, CI, chol, creat, glu, ASAT,
ALAT. K, inorg. P, serum electrophoresis. Fe. Na, total bil, total prot, TG, BUN, uric acid) and
urinalysis (5/sex/group: sg. prot. pH: giu. bil. urobil. blood. nitrite, ketones, sed).

Absolute and relative organ weights (all animals; 8 organs), gross pathology (all animals) and
histopathology (30 tissues of 10 males and 10 females; kidneys and thyroids were examined
on all animals of the study, including recovery animals).

Results:

No animals died during the study. A dose related yellow staining of urines, fur, paws and tails
was seen in all treated animals throughout the study. The animals of the highest dose group
showed a slightly reduced activity, diuresis and pilo-erection from week 8 until termination.

The body weight gains of males of the highest dose level were slightly but significantly
reduced at week 13. After 13 weeks slight but significant changes were scen in erythrocytes
(decrease in males at 90 mg/kg b.w.), in MCV (decrease in males at 90 mg/kg b.w.). In clinical
chemistry slight but significant changes after 13 weeks were seen in total protein (increased in
females at 90 mg/kg b.w.), in SGOT (increased in males at 90 and in females at 10 mg/kg b.w.),
in Na (increased in females at 90 mg/kg b.w.). in Ca (increased in males at 90 mg/kg b.w. and
in females at all dose levels: 2.51, 2.65. 2.69 and 2.76 mmol/l in the control, 10, 30 and
90 mg/kg b.w. group, respectively). Other changes in haematology and clinical chemistry were
seen incidentally after 6 weeks only and/or at a lower dose level only.

No changes were seen in absolute or relative organ weights or in gross pathology. In
histopathology a slight tubular oedema was found in the kidneys of 3 males and 2 females of
the 90 mg/kg b.w. group and this effect can be related to the administered test compound.
Probably also related to the test compound was the observed increased number of animals with
an activation of the thyroid epithelia (a change from flat to cubic epithclium) in the 90 mg/kg
b.w. group. Thyroid slices of the 178 animals of this 90-day study were also examined by
another institute which considered the observed epithelial changes to be artefacts caused by
autolysis.

10 mg/kg b.w. is a marginal effect level, based on the Ca changes in female rats.
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During the recovery period the stained urines disappeared as well as the reduced activity,
diuresis and piloerection. The fur, paws and tails remained stained. The body weight gains of
the males of the 90 mg/kg b.w. group increased during this period. In haematology no
differences were found between the control and recovery animals, but in clinical chemistry still
slight but significant changes remained, such as increased glucose in both sexes, decreased Na
in both sexes and decreased Ca and P in females and a decreased Cl in males. Furthermore
electrophoresis-globulin A1 + A2 was decreased in females and electrophoresis-globulin G and
ASAT was increased in females.

Differences between the control and recovery animals in the thyroid epithelium and kidneys
were not observed after the recovery period.

4. Irritation & corrosivity

4.1 Irritation (skin)

Route:  skin Exposure: 5d
Species: guinea pig
Sust.: SA Concentr.: 5%

The test compound (5 % in H,O) thickened with 0.5 % Tylose) was applied daily during 5 days
on the clipped skin (flank area of 3 x 4 cm) of 15 Pirbright white Guinea pigs (SPF-breed of
Fa. Winkelmann). Reactions were assessed 5 hours after each application and the third day
after the last application.

Results:

Due to severe colouration of the skin by the test compound, an erythema could not be
recognized. No other irritating effects were observed.

Remark:
The guinea pig was used instead of the rabbit.

4.1 Irritation (mucous membranes)

Route: eye Exposure: 24 hr
Species: guinea pig  Dose: 0.1 ml
Subst.: SA

0.1 ml of the test compound (1.5 % in H,O) was instilled into the right eyes of 5 female
Pirbright white guinea pigs (SPF-breeding of Fa. Winkelmann). The left eyes served as
controls. The eye reactions were examined 0.5, 1. 2, 3, 4, 6 and 7 hours after application.
After 24 hours (and daily afterwards until no symptoms were seen anymore), after installation
of one drop of 0.1 % fluorescin sodium solution, the readings were carried out.

Results:

In all animals an erythema was observed and in 3 of 5 animals a fluid excretion was seen. After
4 hours these effects disappeared.
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Remark:

— The guinea pig is used instead of the rabbit. without a proper explanation.

— According to OECD the eyes should be examined until 72 hours, even if the readings are
negative.

5. Sensitization

Subst.: sB Conc.induc.: 5% 50 % Result:  neg
Species:  guinea pig Conc. chall.: 50 %
Method: MagnussonKligman

20 female albino Dunkin-Hartley guinea pigs were induced by intradermal injection on cach
side of the midline of the clipped (40 mm x 60 mm) shoulder region with a 5 % dilution of
Chlorgelb in arachis oil followed by a topical application one week later of 50 % Chlorgelb in
petroleum jelly under occlusion for 48 hours. Two weeks after the last induction the animals
were challenged on the shorn right flanks with 50 % solution of Chlorgelb in petroleum jelly
(24-hour dosed patch) and with the vehicle alone on the shorn left tlanks. 10 animals served as
controls. After removal of the closed patch (24 hours) and after a further 24 and 48 hours the
skin reactions were read.

Results:
No signs of sensitization were observed.

Remark:
Yellow stains were noted at the test material sites of all test and control animals. The staining
did not affect assessment of skin responses at these sites, according to the authors.

6. Teratogenicify

Route: oral Admin. Days: 5-15 DWE: 10 (unit): mg/kg b.w.
Species: rat LED: 30 (unit): mg/kg b.w.
Subst.: sF

Groups of 24 mated female rats (BOR Wisw-SPF TNO; age 16 wecks, body weight 174 -
226 g) were given daily (by stomach tube) 10, 30 or 90 mg/kg b.w. of Chlorgelb (suspended
in carboxymethylcellulose 0.5 %) during day 5 to 15 of gestation. 24 females served as
controls and were treated with the solvent only. The animals had free access to water and food.
On day 20 of gestation the dams were sacrificed.

Observations:
Clinical signs and behaviour daily. During treatment special reflex examinations were carried
out. Body weights and food consumption at the start of the study and at days 5, 10, 15 and 20.

A complete autopsy of the dams and a macroscopic evaluation of organs was carried out.
Number, sex and weights of the fetuses, number and weights of placentac, distribution of
fetuses in uterus, number of resorptions, number of corpora lutea and implantations, and
weight of the uteri were determined. Instantly after dissection ex uteri, all fetuses were
examined grossly for external visible deviations from normal condition. About 1/3 of all
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fetuses were fixed in Bouin’s fluid (soft tissue examination) and about 2/3 of all fetuses were
fixed in alcohol and stained in Alizarin (skeletal examination).

Results:

Orange staining of urines was seen in the maternal rats of the 30 and 90 mg/kg b.w. dose
groups.

Fetuses of the 30 and 90 mg/kg b.w. showed a significant and dose related increase in mean
body weights.

The placenta weights were significantly increased in the females of the 90 mg/kg b.w. dose
group.

| fetus (1 of 224 examined fetuses of this dose level) with malformations (maxilla and bones
shortened, occipital bones not ossified, agenetic sternum) was found in the 90 mg/kg b.w.

group.

7. Toxicokinetics (incl. Percutaneous Absorption)

Skin absorbtion in vivo:

"“C-ring-labelled Chlorgelb (purity > 97 %) was applied for 30 minutes onto the shaven back
(3 x 3 cm) of Sprague Dawley rats (Him:OFA[SPF]; 3/sex/group) in two different hair dye
formulations i* and ii* (mixed with hydrogen peroxide) or as a 1.67 % solution of the test
substance in DMSO/water 3:1. The amount of the test substance applied was 4.99 mg for
formulation i, 2.52 mg for formulation ii and 5.27 mg for the solution.

After 30 minutes the formulation or solution was scraped off using a spatula, followed by a
rinse-off using about 100 ml of a shampoo-solution and water of about 37° C. Rinsing was
continued until the rinsing water and the absorbent tissue which was used to dab the skin dry
were free of colour. The rinsings were collected. Thereafter the skin was covered for 72 hours.
After 72 hours the animals were killed. The radioactivity was determined in rinsing water and
absorbent tissue, treated skin, collected urine and faeces (collected daily from the metabolism
cages), carcass, blood, and 12 organs.

Results:

97.5 10 99.6 % of the applied amount was recovered by rinsing 30 minutes after application.
The amounts in the carcass were below or close to the detection limit of 0.003 to 0.006 %. In
the organs the radioactivity determined was below or close to the detection limit of
0.00002 %/g for large organs and about 0.0003 %/g for small organs (especially thyroid). A
slight indication of accumulation in fat was obtained only after application of the solution. In
1 female of the solution group the radioactivity in the urine, faeces and absorption appeared to
be about 7 times higher than in the other 5 females in this group. No possible reason was
detected for this observation.

The cutaneous absorption was 0.114 % for formulation i, 0.128 % for formulation ii (with
hydrogen peroxide) and 1.02 % or 0.520 % for the solution with or without the deviating
female, respectively.
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* formulation 1 and ii contained:

i ii
“C-labelled chlorgelb 0.50 % 0.25 %
p-toluylendiamine. sulfate - 1.75 %
mixture of resorcinol and m-aminophenol - 0.68 %
mixture of salts 0.70 % 0.35 %
ammonia. 25 % 0.36 % 2.83 %
isopropanol 3.90 % 1.95 %
WAS 2.00 % 1.00 %
water, deionised 44.94 % 17.40 %
formulation base 47.60 % 23.80 %
Welloxon (containing 9 % H O,) - 50.00 %

8.1 Mutagenicity (Bact., Non mammalian eukaryotic. In vitro mammalian).

Sb. |Species Strain |Meas.endp. Test conditions | res |[res |sp [ind
-act [+act |[+a +a
*sD |Salm ryph | TA1535 |base-pair 2.4 -1500 and - - r
subst 500 - 3000 pg/ plate;
solvent DMSO
*sD |Salm ryph | TA1537 |frameshift 2.4 - 1500 and - - r
mut 500 - 3000 pg/plate:
solvent DMSO
*sD | Salm typh | TA1538 |frameshift 2.4 - 1500 and - - r
mut 500 - 3000 pg/ plate;
solvent DMSO
*sD {Salm typh |TA98  frameshift 2.4 - 1500 and - - r
mut 500 - 3000 pg/ plate;
solvent DMSO
*sD |Salm ryph  |TA100 |base-pair 2.4 - 1500 and + - r
subst 500 - 3000 pg/ plate;
solvent DMSO
*sB |mouse lymp mutat. 1.88 - 500 pg/ml
L5178Y HGPRT solvent DMSO - - r AR

Abbreviations:

meas. endp.

sp
res
ind

measured endpoint

species used for activation (r =rat, m = mouse, h = hamster)

= result of test
inducer (AR = Aroclor, PH = Phenobarbital, MC = Methylcholantrene)
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8.2 Mutagenicity (In vivo mammalian, Host mediated)..

Sub | Species | Strain Meas. endp. Test conditions

*sE | mouse NMRI micronucleated 90. 300, 900 mg/kg b.w.
polychromatic solvent DMSO;
erythrocytes samples at 24, 48, 72 hours

Salmonella assay

Chlorgelb (LGH 22 12 83/1; 1 mg of test substance in 1 ml DMSQ) was tested for mutagenicity
in two experiments in 5 strains of Salmonella typhimurium. The toxic concentration was
determined in the TAI0O and appeared to be 1250 pg/plate (80 % reduction). Based on this
result a concentration range of 2.4 to 1500 pg/plate was selected for one experiment and a
range of 500 to 3000 pg/plate was selected for the other experiment. The tests were performed
both with and without metabolic activation (rat liver homogenate, no details) and positive and
negative controls were included.

Results:
TA100 showed a (weakly) positive result without metabolic activation.

Mouse [vmphoma fluctuation assay

Chlorgelb (GHS 091184) was tested for mutagenicity in a mouse lymphoma fluctuation assay
at the HGPRT locus (6-thioguanine resistance), both in the absence and presence of metabolic
activation (S9-mix of Aroclor 1254-induced Wistar rats. Based on a preliminary toxicity test
the dose levels used were 18.8, 37.5, 75. 110 and 300 pg/ml in the absence and 31.1, 62.5,
125, 250 and 500 pg/ml in the presence of metabolic activation. The test was carried out in
duplicate. Solvent (DMSO) and positive controls were included. 7 days after treatment, all
cultures were plated for 6-thioguanine resistance in microtitre plates.

Results:

Precipitation occurred in cultures treated with 1000 pg/ml or more in the absence and with
2000 pg/ml in the presence of S -mix.

In the presence of S9-mix. a statistically significant increase in mutation rate was seen in one
serie tested at 37.5 ug/ml. No increase was observed in the replicate or at other concentrations,
therefore this increase is considered to be of no importance. It is concluded that Chlorgelb has
no mutagenic activity at the HGPRT locus of L5178Y mouse lymphoma cells neither with nor
without metabolic activation.

Remark:
No background frequencies were given.

Micronucleus assay

Chlorgelb (Bréd 1/314) was tested for its potential to induce micronuclei in polychromatic
erythrocytes in the bone marrow of NMRI mice. The mice received 90, 300 or 900 mg/kg
b.w. by stomach tube (solvent was DMSO) based on a preliminary experiment. Negative
(solvent alone) and positive (cyclophosphamide 5 %) controls were included. Samples were
taken 24 hours after administration for all dose levels, and at 48 and 72 hours after
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administration of 0 (negative control) and 900 mg/kg b.w. In each group 1000 cells from
5 males and 5 females were scored.

Results:
Chlorgelb did not induce micronuclei in the test system used.

Indicator tests (In vivo mammalian. Host mediated):

Sub | Species | Strain Meas. endp. Test conditions

*sB | rat Wistar DNA repair (UDS) 70 - 600 mg/kg b.w.
solvent DMSO

Unscheduled DNA synthesis

Chlorgelb (GHS 091184) was tested for its ability to induce DNA repair processes in
hepatocytes of Wistar rats (Crl:[WI]BR. SPF) in vivo. 3 groups of rats (6 males and
6 females/group) received a single administration by gavage of 70, 200 or 600 mg/kg b.w.
(volume 2 ml/kg b.w., solvent DMSO). Solvent and positive controls were included. After
24 hours liver preparations were made in addition of 185 kBq 3H-thymidine per million cells.
100 cells/animal were examined for unscheduled DNA synthesis.

Results:
The test compound did not show an UDS-inducing effect.

11. Conclusions

A Quality Assurance was included by the sensitization test and the absorption test. It was also
included by 3 mutagenicity tests (UDS-test, mouse lymphoma assay and micronucleus test)
and by the teratogenicity and 90-day oral study as well as by the additional report on thyroid
examination.

General

1-chloro-3-nitro-4-(beta-hydroxyethyl)-amino-benzene is used in semi-permanent hair dyes
and colour setting lotions at a maximum concentration of 0.5 %. In oxidation dyes the
maximum concentration is | %, but because the oxidation dyes are mixed with H,O, before
application, the concentration in use is 0.5 %.

Acute toxicity
The substance can be classified as moderately toxic, based on the results of the acute oral
toxicity tests.

Irritation

The eye and skin irritation tests were carried out with guinea pigs and not with rabbits, the species
normally used and for which the Draize scorings system is applicable. For this reason the eye and
skin irritating potential cannot be properly evaluated. The reason why the guinea pig was used is
not motivated (and the motivation was neither found in the ,,Bundesgesundheitsblatt, 24, Nr. 6,
1981, to which the authors referred).



50" plenary meeting of 2 June 1992 - 209

Sensitization }

No signs of sensitization were observed in the maximization test of Magnusson and Kligman at
either 24 or 48 hour readings. Yellow stains were noted at the test material sites of all test and
control animals, but the authors stated that this did not affect assessment of the skin responses.

Semichronic toxicity

In a 90-day feeding study, Wistar rats (m + f) were daily given 0, 10, 30 or 90 mg/kg b.w. of
Chlorgelb by stomach tube. No animals died during the study. All treated animals showed yellow
stained urines, furs, paws and tails throughout the study. Animals at 90 mg/kg b.w. showed a
slightly reduced activity, diuresis and pilo-erection from week 8 until termination. A significant
decreased body weight gain was seen in males at 90 mg/kg b.w. Slight but significant changes in
blood parameters and clinical chemistry were seen especially at the 90 mg/kg b.w. level (decreased
erythrocytes and MCV in males; increased total protein and Na in females; increased SGOT and
Ca in males). The increased Ca-level was seen in all treated females.

No changes were seen in organ weights or gross pathology. In histopathology a slight tubular
oedema was found in 5 treated animals of the highest dose group. Furthermore the increased
number of animals with activated thyroid epithelium at the highest dose level is considered to be
treatment related, especially because no differences in thyroid epithelium were found between
control and recovery animals after the recovery period. Also the other (probably) treatment related
differences were not observed after the recovery period except for the stained furs, paws and tails.

10 mg/kg b.w. is considered to be a marginal effect level.

Teratogenicity

In a teratogenicity study with rats no indications were found for a teratogenic effect, but fetuses
of the 30 and 90 mg/kg b.w. group showed a significant and dose related increase in mean body
weights. The placenta weights of females of the 90 mg/kg b.w. group were significantly
increased. At 10 mg/kg b.w. no maternal or fetal effects were observed.

Muragenicity

Chlorgelb was tested for its mutagenic potential in bacterial cells as well as in mammalian cells
in vitro and in vivo. All the tests were negative except for the Salmonella assay in which a
(weak) positive result was obtained in the strain TA 100 without metabolic activation.
However. it is known that aromatic amino/nitro compounds often give false-positive effects in
the Salmonella assay (Ashby and Tennant, 1991, Mutat. res. 257: 229-306). Therefore it is
concluded that Chlorgelb does not have a mutagenic potential.

Absorption

The absorption of "“C-labelled Chlorgelb was applied to the skin of rats in two different hair
dye formulations (one of them containing hydrogen peroxide) or as a solution of the test
substance in DMSO/water. Most of the substance was recovered by rinsing (97.5 to 99.6 %).
A slight indication of fat accumulation was observed only after application of the solution. For
an unknown reason the radioactivity in urine and faeces and absorption appeared to be 7 times
higher in | female treated with the solution. The cutaneous absorption was 0.114 % for the
formulation without and 0.128 % for the formulation with hydrogen peroxide and 0.520 % for
the solution (or 1.02 % with deviating female included).



210 - Reports of the Scieniific Committee on Cosmetology

Conclusion

A proper evaluation of skin and eye irritating properties of the test compound is not possible
because of the fact that the guinea pig is used instead of the rabbit and no good motivation is
given for this choice. Furthermore no material is supplied to compare the results obtained in
the used species with the conventional test using the rabbit. However, only transicnt eftects
were seen and further animal usage for irritancy testing was considered to be not justified.

The test compound showed no signs of sensitization.

The dermal absorption was 0.114 % for the formulation without and 0.128 % for the formulation
with hydrogen peroxide and 0.520 % for the solution (without the deviating female).

No indications were found for a teratogenic effect and no foetotoxic effect was found after
administration of 10 mg/kg b.w.

It was concluded that the compound had no mutagenic properties when tested in various test
systems.

In the 90-day feeding study effects were found especially at the 90 mg/kg b.w. level, but
10 mg/kg b.w. can still be considered as a marginal effect level because of the slight but
significant increase in Ca-levels in female rats. No differences were found after the recovery
period, except for the stained paws, furs and tails.

Based on the effects found in the 90-day oral study a no effect level cannot be established,
because of the marginal effect found in female rats (Ca-levels) at 10 mg/kg b.w.

For normal use of Chlorgelb the following calculation can be made:

500 mg of Chlorgelb comes in contact with the human skin in permanent hair dye condition
and 175 mg in semipermanent hair dye condition (based on a maximum usage volume of
100 mg and 35 ml hair dye containing 0.5 % Chlorgelb, respectively). With a maximal dermal
penetration of 0.128 % this results in a dermal absorption of (0.64 mg per treatment with
permanent hair dye and 0.22 mg for treatment with semipermanent hair dye, which is
0.011 mg/kg b.w. and 0.004 mg/kg b.w., respectively (assuming a body weight of 60 kg). So a
safety margin of 909 can be calculated between the figure for human exposure to permanent
hair dye and the marginal effect level found in female rats in the 90-day study. For the
semipermanent hair dye a safety margin of 2500 can be calculated. It should be noted that the
marginal effect level is based on daily exposure for 90 days, while human exposure to
permanent hair dye is unlikely to be more than once a month and human exposure to
semipermanent hair dye is unlikely to be more than once a week.

No additional data are needed and the safety margins for both permanent hair dye and
semipermanent hair dye are considered to be acceptable.

Classification: A
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B 78: 1-(2,3-DIHYDROXYPROPYL)-AMINO-2-NITRO-4-
(METHYL-(2-HYDROXYETHYL))-AMINOBENZENE

1. General

1.1 Primary name

1-(2,3-dihydroxypropyl)-amino-2-nitro-4-(methyl-(2-hydroxyethyl))-aminobenzene

1.2 Chemical names
1-(2,3-dihydroxypropyl)-amino-2-nitro-4-(methyl-(2-hydroxyethyl))-aminobenzene
N-(2.3-dihydroxypropyl)-4-((2-hydroxy-ethyl)-methyl-amino)-2-nitro-aniline

1.3 Trade names and abbreviations

Propylblau

1.5 Structural formula

NHCH,OHCHCH,OH

NO,

N

H,C CH,CH,0OH

1.6 Empirical formula

Emp. formula: C,H N, O,

Mol weight: 285

1.7 Purity, composition and substance codes

It exists as a hydrochloride: the commercial product contains 97 % of the compound, the other
substances are not identified.

All studies have been carried out with the commercial product alone and with a cosmetic
formulation containing the commercial product.
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2. Function and uses

Oxidative hair dye; max. use 2.0 %.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

LD_: female mice. oral 3000 (2700-4500) mg/kg

50

male and female rats, oral 2500-3000 mg/kg

3.7 Subchronic oral toxicity

The compound has been administered orally by gavage to the Sprague-Dawley rats (10 males
and 10 females/group) at dose levels of 0-5-20-60 mg/kg/day (in aqua distillate) for 90 days.
Due to mortalities one male (0-5-60 mg/kg/day) or two female (5 mg/kg/day) rats have been
additionally treated. The following observations or laboratory investigations have been made:
clinical condition and behaviour; body weights; food consumption; ophtalmoscopy;
haematology. clinical chemistry, urine analysis. At the end of the dosing period the following
procedures have been made: necropsy, organ weights evaluation and histopathology. The
results showed a slight statistically significant increase (P < 0.05) in relative liver and kidney
weights in the females tested at the highest dose. Fur and skin of the tail of rats treated with 20
and 60 mg/kg showed partially lilac colouring, especially around the genital region. Due to a
dark lilac coloured urine the urine analysis data of rat treated with 60mg/kg in week 13 could
not be estimated. The observed mortality was not related to the treatment. For all other
investigations no significant differences have been observed between treated and control
groups. The dose of 20 mg/kg represents the dose with the NOEL.

4. Irritation & corrosivity

4.1 Irritation (skin)

The compound has been applied epicutaneously as a 3 % suspension in propylene glycol to the
clipped flank areas on 15 female guinea pigs once a day for 5 days. The compound resulted not
irritant after reading at the end of treatment and 72 h later.

4.1 Irritation (mucous membranes)

The compound has been instilled into one eye of 5 female Pirbright guinea pigs at dose of 1.5 %
(0.1 ml suspension in propylenglycol) without rinsing. The irritation of mucous membrane has
been evaluated at 0.5 - 1 - 2 -3 -4 - 6 - 7 hours after applications, and 24 hours after the
instillation of one drop 0.1 % of fluorescin sodium solution. Positive reactions have been
revealed in all animals (erythema and fluid excretion). The compound resulted slightly
irritating (eye irritation index = 6.0).
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5. Sensitization

It has been studied in 20 female Dunkin-Hartley guinea pigs by three intradermal injection, on
shoulder region: 1) Freund’s complete with distilled water (1:1); 2) 5 % solution of test
compound in arachis oil; 3) a 1:1 solution of the test compound and Freund’s complete
adjuvant in distilled water. 10 animals served as negative control. One week later 50 % w/w
solution of the test compound in petroleum jelly was topically applied, under occlusion, on the
same skin area for 48 hours. Two weeks later the guinea pigs were challenged by a topical
application of 0.1 - 0.2 ml of the test compound as 50 % (w/w) dilution in petroleum jelly,
under occlusion, to the right flank. No signs of skin reactions have been observed at 24 and
48 h after challenge in any of the test or control animals. The compound resulted not sensitizer
in guinea pigs.

6. Teratogenicity

The compound was orally administered by gavage to groups of 23 - 24 SPF albino rats on
day 5 to 15 of gestation period at doses of 0, 10, 30, and 90 mg/kg b.w. (10 ml/kg b.w. in
aqua deionized). The following observations were made: clinical, weight development and
food consumption of mated females. All mated females were sacrificed on day 20 of
gestation for evaluation of uterine data: foetuses (alive/dead), birth position (anterior /
posterior), early and late resorptions, placentae, implantation sites. The number of corpora
lutea was also counted. The following specific investigation of fetuses were performed:
gross external examination, visceral imperfections, skeletal defects. During treatment a
violet discolored urine of all females has been observed. No differences between treated
and control groups have been observed for all parameters and exames performed. The study
gave ,,no-effect-level at 90 mg/kg b.w. for maternal toxicity and fetal development adverse
effects. )

7. Toxicokinetics (incl. Percutaneous Absorption)

The compound ("“C-labelled) was applied on the clipped dorsal skin of the Sprague Dawley
rats ( 3 males and 3 females for each experimental group) as a 6.66 % water solution (group
), or included in two different hair dye formulations without (2.0 % in form.L., group A)
or with 9 % hydrogen peroxide (2 % in form., II. group B). The compound has been also
applied as a 2.0 % aqueous solution on two different treatment groups for the analysis of
urine, faeces, organs, carcass without GIT (group D) or blood levels (group E). The
radioactivity has been estimated (groups A. B and C) in rinsing water, treated skin, urine,
faeces, organs and carcass. The percutaneous absorption has been evaluated after 72 h
(group A, B, C, D) or 24 h (group E) from the amount of "C eliminated already from the
body plus the amount of "“C still being present in the carcass. The results showed a mean
percutaneous absorption of: 0.021 % (form.l., group A), 0.025 % (form.IIL., group B),
0.088 % (water solution, group C). The excretion in the urine and faeces was 75 - 79 % and
22 - 25 % respectively. In the first 24 h, 74 - 90 % of the eliminated "C-labelled compound
(total mean excretion) has been excreted. After 72 h the blood or organs levels of
"C labelled compound were near or under the detection limit (0.0004 % of dose/g for
thyroids - 0.00003 % dose/g for large organs). In the application site these values of
"C-labelled compound have been revealed: 0.38 % (form.I.. group A), 0.69 % (form.IL
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group B) and 1.56 % (water solution. group C). In the oral study 74 % and 24 % of the
compound has been eliminated in the urine and faeces respectively: 95 % of the compound
was eliminated in the first 24 hours.

8. Mutagenicity

The compound tested for gene mutation in five strains of Salmonella tvphimurium, in the
absence and in the presence of S9 mix, showed positive results in TA 98 and TA 1538 strains
(£ S9 mix). No mutagenic effects have been observed in TA 98 NR (nitroredutase-deficient)
Salmonella strain. The compound did not induce gene mutation in mouse lymphome L5178 Y
cells line (HPRT), micronuclea on mice (1250 mg/kg stomach intubation, analysis at 24 h)
produced negative results.

11. Conclusions

The ingredient has low acute toxicity by the oral route for mice and rats. There is no evidence
of skin irritation with a 3 % solution and skin sensitization in guinea pigs. The ingredient
resulted a slightly eye irritating agent on guinea pigs. In a 90 day oral study (gavage) on rats a
no effect level of 20 mg/kg was observed.

Mutagenicity data included positive results on TA 98 and TA 1538 strains of Salmonella, in the
presence and absence of a metabolic system, but not in TA 98 NR, a nitroreductase-deficient
strain of Salmonella. Negative results were obtained in mouse lymphoma L 5178 Y cell line
(HPRT-gene-mutation). in the Micronucleus test on mice treated with 1250 mg/kg by stomach
intubation (24-48-72 hours), in the SCE test on CHO cell line, in the UDS test on in vitro rat
hepatocytes, and /n vivo rat liver. No teratogenic effect was observed in rats treated up to
90 mg/kg b.w.

The ingredient applied on clipped dorsal skin of rats as a water solution, or as a hair dye
formulation with and without an oxidising agent (H,0,) showed a cutaneous absorption of less
than 1 %, after 72 hours.

The exposure level during a hair dye application with this ingredient is of 1 g: with a cutancous
absorption percentage of 1 % or less. the human exposure to this ingredient is less than
10 mg/person, equivalent to 0.16 mg/kg b.w.

Considering a no effect level found in rats is based on daily exposure for 90 days subcronic
toxicity study on rats, the safety margin for this compound is more than 125.

It should be noted that the no effect level found in rats is based on daily exposure for 90 days,
while human exposure to this oxidative hair dye is unlikely to be more than once a month.

On the basis of the overall available information the use of this ingredient does not present a
risk for the consumers.

Classification: A
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B 82: RK-BLAU

1. General

1.1 Primary name

RK-Blau

1.2 Chemical names

N-(2,3-dihydroxypropyl)-4-[ethyl-(2-hydroxyethyl)-amino]-2-nitroanilin hydrochloride

1-[(2,3-dihydroxypropyl)-amino]-2-nitro-4-[ethyl-(2-hydroxyethyl)amino]-benzene hydro-

chloride

1.3 Trade names and abbreviations

Cos 316

1.4 CAS no.
114087-42-2

1.5 Structural formula

CH,CHOHCH,OH
N
NO,
HCl
/N\
HaCH,C CH,CH,OH

1.6 Empirical formula

Emp. formula: C, H, N O, xHCl
Mol weight:  335.6

1.7 Purity, composition and substance codes

sA = 98.7 % N-(2,3-dihydroxypropyl)-4-[ethyl-(2-hydroxyethyl)-amino]-2-nitroaniline

hydrochloride

1.2 % 4-[2.3-dihydroxypropyl)-amino]-N-ethyl-3-nitroaniline hydrochloride

0.1 % not identified
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Impurities:
Impurity CASnr. Quant unit
* 4-[(2,3-dihydroxypropyl)-amino]- 114087-40-0 1.2 %
N-ethyl-3-nitroaniline hydrochloride

1.8 Physical properties

Appear. sA: yellow to yellow-green powder
UV-VIS spectrum present: yes

1.9 Solubility

Solubility in

water: > 100000 mg/l
DMSO: > 10 %
Propylene glycol: 0.8 %

‘2. Function and uses

RK-Blau is used in oxidative hair dye formulations at a maximum of 2 %. When mixed with
hydrogen peroxide the final concentration in the dyeing formulation will be 1 %.

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Sub. Route | Species LD /LD, | Unit Remark
SA oral rat, male 4470 mg/kg b.w. as 25 % soln in water
SA oral rat, female 4580 mg/kg b.w. as 25 % soln in water

Disturbances in consciousness, with apathy, abnormal posture and position, disturbances in
coordination, slightly reduced reflexes and slight piloerection. Blue-violet discolouration of
skin and mucous membranes and blue-violet urine. Symptoms mentioned above occurred
10 min. after administration and lasted for 24 hrs. in survivors. Macroscopy of animals, died,
showed blue-violet discolouration of all tissues.

3.7 Subchronic oral toxicity

Route: oral Exposure: 90 d DWE: 15 mg/kg b.w.
Species: rat Recov. p.: 28d LED: 30 mg/kg b.w.
Subst.:  sA

Groups of 20 - 25 male and 20 - 25 female Wistar rats (b.w. 141 - 194 g) received daily,
7 days/week, by gavage, for 90 days 0, 15, 30 or 90 mg RK-Blau/kg b.w. as an aqucous
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solution. After 90 days 20 m and 20 f rats/group were killed. 5 male and 5 female rats of control
and 90 mg group were maintained on a control diet for a 4-week recovery period.

Examinations

Daily behaviour and clinical signs. Weekly body weight, food- and water-consumption. In
10 m and 10 f/group ophthalmoscopy at week 0 and 13 and hearing test and reflex examination
at week 6 and 13. At week 0, 6 and 13 in 10 m and 10 f/group and at the end of the recovery
period in all remaining animals hematology (Hb, Ht, Er, Leu, Diff, MCV, MCH, MCHC, retics,
thromb, prothr. time, inclusion bodies) and clinical chemistry (SAP, ALAT, ASAT, BUN,
creatinine, glucose, total bilirubin, total proteins, albumin, serum electrophoresis, uric acid,
triglycerides, cholesterol, Na, K, Ca. Fe, inorg. P, Cl). At 0, 6 and 13 weeks in 5 m and 5 f/group
and at the end of the recovery period in all remaining animals urinalysis (s.g., pH, proteins,
glucose, bilirubin, urobilinogen, blood, nitrate, ketones, sed.). Organs (9) of 20 m and 20 f
rats/group were weighed after 13 week and of all remaining animals at the end of the recovery
period. Macroscopy was performed in 20 m and 20 f rats/group after 13 weeks and in all
remaining animals at the end of the recovery period. Microscopy of ca. 30 tissues was carried
out in 10 m and 10 f rats of control and 90 mg group after 13 weeks. In addition liver, kidneys
and ovaries of 10 m and 10 frats in 15 and 30 mg groups after 13 weeks and of all animals at
the end of the recovery period were examined microscopically.

Results

In the 90 and 30 mg groups violet staining of urine, fur, paws and tails of all animals was seen. A
secondary staining of cages and bedding was observed in these groups. In the 15 mg group a slight
bluish discolouration of the urine was seen. Urine of recovery animals in the 90 mg group was not
coloured during the recovery period, but fur paws and tails remained stained. During week 7 - 13
males in the 90 mg group showed a significantly increased growth. Food- and water-consumption
were normal in all groups. Hematology did not reveal significant treatment related changes.
Clinical chemistry showed in males on 30 and 90 mg/kg b.w., after 6 weeks only, a slight but
significant decrease in albumin and a slight but significant increase in globulin alpha-1 and alpha-
2, both with a dose-relationship. Urinalysis showed dose-related blue-violet discolouration of the
urine. In the 90 mg group urine could not be analyzed due to this discolouration. Organ weights
were normal. Histopathology of the liver showed increased translucence and reactive cellular
response of Kupffer’s cells, most intensively and most frequently in rats on 90 mg/kg. b.w. and
also to a certain degree in animals on 30 mg/kg b.w. In 2 out of 5 male animals in the 90 mg
recovery group the liver changes were still present after a 4-week recovery period.

Remark: Results of determinations of uric acid values in serum were not given.
4. Irritation & corrosivity

4.1 Irritation (skin)

Route: skin Exposure: 4h
Species: rabbit Dose: 05¢g
Subst.:  sA Concentr.: undiluted

6 rabbits received during 4 hrs an application on the shaven intact and on the shaven scarified
skin with 0.5 g RK-Blau under occluded condition. Observations were made immediately after



218 - Reports of the Scientific Commirtee on Cosmetology

exposure and 24, 48 and 72 hr after exposure. No dermal reactions were observed according to
the authors.

Remark: No information was given on possible discolouration of the skin which could have
been resulted in difficulties at examination of the skin reactions.

4.1 Irritation (mucous membranes)

Route: eye
Species: rabbit Dose: O1g
Subst.:  sA Concentr.: undiluted

0.1 g RK-Blau was applicated in the conjunctival sac of the eyes of 6 rabbits. The cyes were
not washed. After 1, 2 and 8 hrs and after 1. 2, 3. 4. 5, 6 and 7 days obscrvations were made.
During the first 8 hrs after application slight conjunctival erythema was seen in all rabbits.
After 8 hrs no reactions were seen according to the authors.

Remark: No information was given on possible discolouration of the eye which could have
been resulted in difficulties at examination of the ocular reactions.

5. Sensitization

Subst.:  sA Conc. induc.: 3% 3 %
Species: guinea-pig Conc. chall.: 3 %
Method: Magnusson Kligman

A group of 20 Dunkin Hartley guinea-pigs was induced with 3 series of 2 injections (0.05 ml
each) with 3 9% RK-Blau in dist. H,O, 3 % RK-Blau in FCA (I:1 in arachis oil) and FCA (1:1
in arachis oil), respectively. On day 7 the animals received on the shaven injected area a dermal
application with 0.5 ml of a 3 % RK-Blau soln. in dist. H,O during 48 hr under occluded
condition. 14 days later the animals received a dermal challenge application with 0.5 ml of a
3 % soln. of RK-Blau in dist. H,O during 24 hr under occluded condition. 24 hr and 48 hr after
removal of the challenge application observations were made. A control group of 20 animals
was used. No primary irritation or sensitization was observed in the treated group.

Remark: The skin of the guinea-pigs in this maximization test was not treated with sodium
lauryl sulphate during the induction period as is prescribed for non-irritation substances.
According to the authors RK-Blau did not reveal skin irritation in rabbits (see 4.1).

In addition no information was given on possible discolouration of the skin which could have
been resulted in difficulties at examination of the skin reactions.

Microscopical examination of the skin in the treated area could have given an unequivocal
result of this test.
6. Teratogenicity

Route:  oral Admin. Days: 5-15 DWE: 90 mg/kg b.w.
Species: rat
Subst.:  sA
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Groups of 24 pregnant Wistar rats received daily during day 5 - 15 of gestation 0, 15, 30 or
90 mg RK-Blau/kg b.w. as an aqueous solution by gavage. The animals were killed on day 20.

Examinations:

— Dams: Daily signs of toxicity and behaviour. Body wt. onday 0, 5, 10, 15 and 20. Food
consumption for 5-day intervals during 20 days. Macroscopy of organs, wts. of
placenta and uteri, no. and sites of implantation, no. of corpora lutea, no. of early
and late resorptions.

— Fetuses: No. live/dead. sex ratio. body weights, gross abnormalities. 2/3 of fetuses - skeletal
abnormalities (Alizarin red) 1/3 of fetuses - visceral abnormalities (Wilson).

Results: In all treated groups urine of dams was slight to dark violet discoloured with a dose-
relationship. No maternal toxicity was seen. No irreversible structural abnormalities or
embryotoxic effects were observed.

7. Toxicokinetics (incl. Percutaneous Absorption)

3 groups of 3 m and 3 f anesthetized Sprague-Dawley rats received during 30 min. an
application on the shaven dorsal skin ( 3 x 3 cm) with 10 mg "C-labelled (in benzene ring) RK-
Blau as a hair dyeing formulation, as a hair dyeing formulation with H,O, or as an aqueous
solution. After the application period the skin was scraped off with a spatula, rinsed with a 3 %
solution of shampoo and thereafter with water (37° C). Rinsing was continued until water and
cellulose absorbent, used to dab the skin dry, were free of colour. Subsequently the animals were
placed in a metabolism cage and urine and feces were collected for 72 hr. Thereafter the animals
were killed. Radioactivity was determined in scrapings, rinsings and absorbents, urine, feces,
organs (15), treated skin + surrounding skin and carcass. Total recovery was 96.6 - 97.4 %.
Majority of the applied "C was found in scrapings, rinsings and absorbents i.e. 96.0 - 96.9 % of
the applied dose. Mean "C content at the site of application was 0.36, 0.61 and 0.77 % of the
applied dose after application of a hair dyeing formulation, a hair dyeing formulation with H,O,
and an aqueous solution, respectively.

In urine 0.012, 0.027 and 0.09 % of the applied dose and in feces 0.006, 0.011 and 0.039 % was
excreted within 72 hr after application of the hair dyeing formulation, the hair dyeing
formulation with H,O, and the aqueous solution, respectively. Excretion of RK-Blau was fast;
82. 81 and 89 % of the radioactivity, recovered in urine and feces, was excreted within 24 hr.
“C in carcass and organs was beneath the detection limit. Mean cutaneous absorption
(calculated from "“C eliminated via urine and feces and "C in carcass) was 0.019, 0.039 and
0.130 % of the applied dose from a hair dyeing formulation, a hair dyeing formulation with
H,O, and an aqueous solution, respectively.

8.1 Mutagenicity (Bact., Non mammalian eukaryotic, In vitro mammalian).

Sb. | Species Strain | Meas.endp Test conditions res |res |sp |ind
-act +act [+a | +a
*SA | Salm.typh. | TA97 frameshift 1-6000 ng/pl - -
mut. in water
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Sb. | Species Strain | Meas.endp Test conditions res [res |sp |ind
-act +act |+a |+a
*sA | Salm.ryph. | TA98 frameshift 1-6000 pg/pl - -
mut. in water
*sA | Salm.tvph. | TA100 | base-pair 1-6000 pg/pl - -
subst. in water
*sA | Salm.typh. | TA100 | base-pair 10-6000 pg/p! - -
NR subst. in DMSO
*sA | mouse lym. gene- 50-1580 pg/ml - - r AR
LS5178Y mutations in DMSO.
At 5000 pg/ml
no survival
*sA | Chin.hamst chrom.aber 165, 500,
ovary cell 1650 pg/ml in
in DMSO.
5000 pg/ml
not toxic. - - r AR

Abbreviations:

Meas.endp. =

sp
res
ind

result of test

measured endpoint
species used for activation (r =rat, m = mouse, h = hamster)

= (+ = pos., - =neg., e = equivocal)
= inducer (AR = Aroclor, PH = Phenobarbital, MC = Methylcholantrene)

8.2 Mutagenicity (In vivo mammalian, Host mediated).

Sub

Species

Strain

Measure endpoint

Test conditions

Res.

*SA

mouse

NMRI

micronuclei

orally 20, 70 and
200 mg/kg b.w. in water

8.3 Mutagenicity tests (text).

In the Ames-test only three Salmonella strains were tested. No precceding toxicity test was
performed. The origin of the S -mix showed less than 2x increase in number of revertants/plate.
No Quality Assurance Declaration was supplied. The test does not meet the current standards
and therefore is not acceptable.

The Ames-test with the nitroreductase deficient strain TA 100 was performed with S -mix only.
No preceeding toxicity test was carried out. The origin of the S -mix was not given. No Quality
Assurance Declaration was supplied. The test does not meet the current standards and therefore
is not acceptable.
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In the assays with Salmonella typhimurium strains no information was provided on species and
inducer used for metabolic activation.

Indicator tests (Bact., Non mammalian eukaryotic. In vitro mammalian):

Sb. [Species Strain (Meas.endp. Test conditions |res |res |sp |ind

-act (+act |+a +a

*sA [Chin.hamst. SCE'’s 3.35-335.6 pg/ml | - - T AR
ovary cell

Abbreviations:

Meas.endp. = measured endpoint

sp = species used for activation (r =rat, m = mouse, h = hamster)

res = result of test (+ = pos., - =neg., e = equivocal)

ind = inducer (AR = Aroclor, PH = Phenobarbital, MC = Methylcholantrene)

In the SCE-test in Chinese hamster ovary-KI cells no preceeding toxicity test was performed.
Furthermore no information on cell cycle time is available, the origin of the S -mix is not given
and the positive control assays showed doubtful results. No Quality Assurance Declaration was
supplied. This test does not meet the current standards and therefore is not acceptable.

11. Conclusions

General

RK-Blau is a yellow to yellow green powder used as a colouring agent in oxidative hair dye
formulations at a maximum of 2 %. Mixed with H,O, the final concentration of RK-Blau in the
dyeing formulation is | %. With respect to physical properties only data on solubility in water,
DMSO and propylene glycol are supplied.

Metabolism

A dermal absorption study in rats showed a mean cutaneous absorption of 0.019, 0.039 and
1.30 % of the applied dose (10 mg) from a hair dyeing formulation, a hair dyeing formulation
with H O, and an aqueous solution, respectively.

Acute toxicity
RK-Blau was slightly toxic at acute oral administration to rats (LD_ about 4.5 g/kg b.w.). The

animals showed blue-violet discolouration of skin, mucous membranes and urine.
Macroscopical examination revealed a blue-violet discolouration of tissues.

Irritation and sensitization

No skin- or eye-irritation in studies with rabbits or sensitization in a study in guinea-pigs was
seen. Some concern existed about the interpretation of the results due to possible colouration
of the skin by the dyestuff. Since no signs of reaction had been observed when the compound
itself had been used (rather than a dilution) the results of these studies were considered as
reassuring and no further animal studies could be justifiable.
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Subchronic toxicity

A 90-day oral study in rats (dose levels 15. 30 and 90 mg/kg b.w.) showed dose-related violet
staining of the urine. disappearing during the recovery period at the 90 mg level. Violet staining
of fur. paws and tails was seen at 90 and 30 mg/kg b.w. not disappearing during the recovery
period at the 90 mg level. Histopathology revealed effects on the liver in 30 and 90 mg/kg b.w.
groups. The no-effect level in this study is 15 mg/kg b.w.

Chronic roxicity
No data available.

Teratogenicity

An oral teratogenicity study in rats did not reveal teratogenic or embryotoxic effects up to the
highest dose of 90 mg/kg b.w. In dams a dose-related violet discolouration of the urine was
seen. No maternal toxicity was seen in this study.

Mutagenicity

The supplied bacterial assays in S. rvphimurium and the SCE test in mammalian cells in vitro
showed severe deficiences and are not acceptable. Adequate in vitro studies in mammalian
cells detecting gene-mutations and chromosomal aberrations and an adequate in vivo
micronucleus assay in mice showed negative results.

Conclusions

RK-Blau is a colouring agent used in oxidative hair dyeing formulations with a final
concentration of | %. Cutaneous absorption (determined in a rat study) from an oxidative hair
dyeing formulation with H,0, is 0.039 %. RK-Blau possesses only slight acute oral toxicity.

The skin- and eye-irritation studies in rabbits and the sensitization study in guinea-pigs did not
reveal an effect.

In a sub-chronic oral study in rats the no-effect level is 15 mg/kg b.w. based on effects on the
liver.

RK-Blau did not reveal any teratogenic or embryotoxic activity in a study with rats to the
highest dose level of 90 mg/kg b.w. No maternal toxicity was seen. RK-Blau induced neither
gene-mutations or chromosomal aberrations in mammalian cells in vitro nor micronuclei in
mice in vivo.

In spite of the deficiencies of the bacterial assays mentioned above a repeat of the mutagenicity
assay in Salmonella typhimurium would only provide limited information because scientific
literature (J. Ashby and R.W. Tennant, Mut. Res. 257, (1991), 229-306) showed that aromatic
amino/nitro compounds give often false-positive effects in the Salmonella assay.

For normal use of RK-Blau the following calculation can be made:

1000 mg of RK-Blau comes in contact with the skin in permanent hair dye condition and
350 mg in semipermanent hair dye condition (based on a maximum usage volume of 100 ml
and 35 ml hair dye formulation containing 1.0 % RK-Blau). At a maximum dermal penetration
of 0.039 % this results in a dermal absorption of 0.4 mg for permanent treatment and (.14 mg
for semipermanent treatment, which is 0.007 and 0.002 mg/kg b.w., respectively (assuming a
body weight of 60 kg). With respect to the no-effect level of 15 mg/kg b.w. in rats, this means
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that there is a safety margin of 2100 and 7500, respectively for the use of the permanent hair
dye formulation and the semipermantent hair dye formulation. It has to be noted that the no-
effect level in rats is based on daily exposure for 90 days while human exposure to permanent
hair dye formulation is unlikely to be more than once a month and human exposure to
semipermanent hair dye formulation is unlikely to be more than once a week.

No additional data are needed and the safety margins for both permanent and semipermanent
use were acceptable.

Classification: A
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S3: ETHOXYLATED ETHYL-4-AMINOBENZOATE

1. General

1.1 Primary name

Ethoxylated ethyl-4-aminobenzoate

1.2 Chemical names

Ethoxylated ethyl-4-aminobenzoate

1.5 Structural formula

COO(CHchzo)aCZHS

N

H.b(OHZCHzc)/ \(CH2CH20)C.H

(a+b+c) = 25

1.6 Empirical formula

Emp. formula: C H NO,,

5977

Mol weight: 1266.6

1.7 Purity, composition and substance codes

The compound is manufactured by reacting the ethyl ester of para-aminobenzoic acid with
ethyiene oxide. Free ethylene oxide is then blown away by a stream of nitrogen. The content
of ethylene oxide in the end product is less than 1 ppm. Purity greater than 99 %.

1.8 Physical properties
Appearance: A clear slightly viscous yellow liquid at room temperature.
1.9 Solubility

Soluble in water; poorly so in ethanol or anhydrous isopropanol.
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2. Function and uses

Proposed use level: up to 10 %.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Acute toxicity is low: in the mouse (i.p.) and the rat (oral) the LD, is greater than 1.9 g/kg b.w.
Exposure of rats to air saturated with a.i. for up to 8 hours produced no abnormality.

3.7 Subchronic oral toxicity

Rat: a 3 month test using a.i. in the diet was carried out according to GLP in groups of 10 male
and 10 female Wistar rats. The dose levels were 0, 1000, 4000 and 16000 ppm, approximately
70, 290, 1130 mg/kg b.w./day (males) and 80, 360 and 1350 mg/kg b.w./day (females).

The main abnormal findings were as follows. The total bilirubin in dosed males fell
progressively with dose. There was no obvious reason for this. Histological examination of the
liver showed cellular infiltration and fatty changes in all groups, including controls; and tubular
mineralisation of the kidneys was found in all female animals, both test and control. It was
concluded that no drug related abnormality had been produced.

4. Irritation & corrosivity

4.1 Irritation (skin)

Rabbit: A patch with about 0.5 ml of test solution was applied to the shaved skin of the back.
With undiluted a.i., exposure was for 1, 5 and 15 minutes and 20 hours; using 10 % and 50 %
aqueous solutions, exposure was for 20 hours. The undiluted material caused slight erythema
which faded over 8 days. The diluted solutions caused no irritation. Undiluted a.i. or 10 % or
20 % aqueous solutions were applied to the inner skin of the ear in groups of 2 animals for 20
hours. The results were similar to those of the preceding experiment.

A patch soaked in 50 % aqueous solution of a.i. was applied for 8 hours a day for 5 days, always
to the same area. No abnormality was produced.

Groups of 6 male albino rabbits were used; sites on either flank were prepared, and those on
the left side scarified. A 20 % aqueous solution was applied on a patch for 24 hours without
occlusion. Reading was at 24 and 48 hours. There was very slight erythema in 4/6 animals.

Two animals had 6 applications in a week of a 50 % aqueous solution to an area of 36 cm’ of
depilated dorsal skin. Each application was for 8 hours. There was no evidence of irritation.

Man: Twenty subjects, some suffering from skin disease, were tested. Undiluted a.i. and
aqueous solution of 1 %, 5%, 10% and 50% were applied on patches for 20 hours over an area
of 1 cmy’. No irritation was produced.
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4.1 Irritation (mucous membranes)

Rabbit: the undiluted a.i. was applied to the conjunctiva in a dose of 50 mm". There was a slight
redness and opacity at 1 hour and 24 hours. but appearances were normal at 8 days. The use of
10 % and 50 % aqueous solution was followed by no abnormality.

Further tests were carried out on the chorio-allantoic membrane of the chick at 10 days
incubation. Concentrations of 1 % and 10 % in olive oil were applied. Rinsing was carried out
after 20 seconds. The substance is stated by the authors to be ..practically non irritant™ at these
concentrations, but details of the scoring system are not given.

5. Sensitization

Guinea pig. Ten animals were used for the test. and 3 were subjected to challenge only, without
induction. The a.i. was dissolved in acetone. and applied to the flank; the same arca was used
throughout the induction. The first application was of a 50 % solution, and subscquent ones
were of 80 %. Nine applications were made over 2 weeks. After a 12 day rest, a challenge
application with a 50 % solution was made to the opposite flank. Reading was at 12 hours.
There was no evidence of sensitization, or of primary irritation.

Man. A maximisation method was used in 27 male and female subjects; 3 subjects failed to
complete the test. The test site was pretreated with aqueous 5 % sodium lauryl sulphate for 24
hours with occlusion, for 48 hours at a time. Five such applications were made. After a two
week rest, 5 % lauryl sulphate was applied to a fresh site, with occlusion, for 30 minutes. The
challenge applications were the same as those used for induction, and were applicd for 48
hours, with occlusion, to the newly prepared site and to a fresh previously untreated site.
Control application was of soft paraffin. There were ,,very few'* cases of mild irritation due to
the sodium lauryl sulphate. There was no evidence of sensitization or of primary irritation.

Photosensitization

Guinea pig. Twenty albino animals were tested. in groups ot 4 (2 male and 2 female). A daily
application of 0.5 ml of a 20 % aqueous solution of a.i. was made to the shaven skin of one
flank daily for 5 days. Each application was followed by 15 minutes of UV irradiation, from
lamps with a maximum output at 260 nm. After a 10 day rest, an application to the shaven skin
of the opposite flank was followed by the same irradiation. Reading was at 24 and 48 hours.
The test was negative.

6. Teratogenicity
Test for teratogenic activity and embryotoxicity.

Fertile hen eggs were used; a suspension of a.i. in olive oil was injected on day | or day 5 of
incubation. The doses of a.i. used (ul/egg) were: 0.25,0.625. 2.5 and 6.25; the control was olive
oil.

There was a dose related increase in mortality. The chicks hatched from cggs injected on day
1 of incubation showed no abnormalities; those injected on day 5 showed a significant increase
in both absolute and relative weights of the heart, but the absolute increase was small and
probably not of biological significance.
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7. Toxicokinetics (incl. Percutaneous Absorption)

Man: Two sets of tests are reported in which the technique of photoacoustic spectrometry was
used. A 2.5 % concentration of a.i. was applied and the technique was used to follow the
disappearance of a.i. from the stratum corneum. It was concluded that all the a.i. had
disappeared from the stratum corneum in 56 hours. No quantitative data were obtained.

An investigation using the stripping technique was carried out in 10 subjects. A gel containing
10.8 % of a.i. was applied to both forearms, for 15 minutes on one and 30 minutes on the other.
The areas were stripped 12 times. It was found that about 0.07 mg/cm’ of a.i. was absorbed into
the stratum corneum.

Rougier ¢ a/ found that the amount of benzoic acid absorbed in 96 hours could be determined
by the stripping method by the use of the formula y = 1.38 x - 0.52.

If this is applicable to the a.i.. the amount absorbed would be about 100 nmoles/cm®;
extrapolated to 1.6 n1’, this would imply an absorption of about 33 mg/kg b.w.

8. Mutagenicity

An Ames test was carried out using strains TA 98, 100, 1535 and 1537. There was no evidence
of mutagenicity.

Mouse. A micronucleus test was carried out according to GLP standards. The doses used were
2500, 5000 and 10000 mg/kg b.w., given orally. There was no evidence of clastogenic activity.

10. Special investigations
Phototoxicity.

Man: Ten subjects were used. Each had 3 applications made to the skin at discrete sites: 10 %
aqueous solution of a.i.: 10 % solution of the di-isobutyl ester of diethylaminophtalate; and a
control solution. The treated areas were exposed to UV radiation in a stepwise manner to
determine the m.e.d. The two compounds were equiactive as sunscreens, and there was no
evidence of phototoxicity. The report gives little detail.

11. Conclusions

The compound appears to have low acute and subchronic toxicity. It shows no evidence of
being irritant to the skin or the mucosa. and tests for sensitization are negative. The test for
photosensitization was carried out at 260 nm. which is inappropiate. The data on phototoxicity
are too scanty to be evaluated in a satisfactory manner. Tests for photomutagenicity were not
carricd out. The method used for testing for teratogenic activity is not a validated one. The tests
for percutancous absorption were not conclusive. A chromosomal aberration test in vitro
should be carried out.

Classification: C
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S66: 4-TERT.-BUTYL-4-METHOXYDIBENZOYLMETHANE

1. General

1.1 Primary name

4-tert.-butyl-4 -methoxydibenzoylmethane

1.2 Chemical names

4-tert.-butyl-4"-methoxydibenzoylmethane

1.3 Trade names and abbreviations

“Parsol 1789”

1.5 Structural formula

OCH;
CH;
CH;

1.6 Empirical formula
Emp. formula: C, H, O,
Mol weight: 310.4

1.8 Physical properties
Appearance: Crystalline substance

Absorption spectrum 310 - 340 nm; maximum 355 nm.

1.9 Solubility

Soluble in carbitol 15 %, chloroform 15 %, aceton 5 %, ethanol 2 %; insoluble in water.

2. Function and uses

Use level: up to 5 %.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Rat. The LD was greater than 16 g/kg b.w. in males and females. There was a relative absence
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of sperm from the epidydimes of treated animals.

Mouse (oral and intraperitonal). Up to 8 mg/kg b.w. did not cause mortality, although some
abnormal clinical signs were observed.

3.2 Acute dermal toxicity

Rat. Up to 1000 mg/kg b.w. with occlusion for 24 hours did not cause any deaths. No evidence of
compound related skin damage was found. The LD, was estimated at greater than 1 g/kg b.w.

3.5 Repeated dose dermal toxicity
Rat. Four week study.

Four groups, each of 5 male and 5 female animals, were studied. Dose levels and conditions
were: control (abraded skin); 120 mg/kg b.w./day (abraded skin); 200 mg/kg b.w./day (abraded
skin); 230 mg/kg b.w./day (intact skin). Exposure was for 5 hours a day, with occlusion,
followed by rinsing. There was some skin irritation in all groups. Some changes in
haematological findings occurred, but they do not appear to be significant. No significant
changes were found in biochemical values. Necropsy was grossly normal, and histological
examinations revealed no abnormality, either in internal organs or the skin.

3.7 Subchronic oral toxicity

Rat. In a 13 week study, 4 groups of 12 male and 12 female rats were given the a.i. in the diet
in amounts equivalent to 0, 200, 450 and 1000 mg/kg b.w./day.

There were no treatment related deaths. Food consumption was reduced in the intermediate and
top dose groups. There was a fall in the red cell count in females at the intermediate and top
dose groups. There plasma protein levels were somewhat higher in all dosed animals, but this
did not seem to be dose related. At necropsy, the relative liver weights of females were
increased in both the intermediate and top dose animals.

Supplementary groups of 6 rats were treated with the top dose and then allowed a 4 week
recovery period. At sacrifice, the liver weights of these rats were similar to those of control rats.

Depending on the view taken of increase in liver weights, the NEL may be 200 or 450 mg/kg
b.w./day.

4. Irritation & corrosivity

4.1 Irritation (skin)

Rabbit: Five groups, each comprising 10 male and 10 female animals, were studied. In each
group, 5 animals had the skin abraded, and 5 had not. There were 3 test groups, a solvent
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control group and a procedural control group. Applications were made to the test groups ot 30,
60 and 360 mg/kg b.w./day. with occlusion, for 6 hours each day for 21 consecutive days. The
concentrations of a.i. used were 1.5 %. 5 % and 18 %, respectively. in carbitol. Some irritation
was found in the vehicle control animals. There was a dose related erythema in treated animals,
being slight at 30 mg/kg b.w./day. Abrasion did not affect the findings. No changes due to
treatment were found in body weight, food or water consumption. or in haematological
examination, except at the sites of application.

Rabbit. Two groups of 6 rabbits were used. one test and one solvent control. The a.i. was
dissolved in ethanol/ 2-phenylethanol (50/50) in a concentration of 10 %: 0.5 ml was applied
over 4 cm’ to an abraded and a non-abraded site on each animal for 4 hours with occlusion. The
primary irritation index with the vehicles was 1.17, and of the solution of a.i. was 1.39.

4.1 Irritation (mucous membranes)

Rabbit: A standard Draize test was carried out, using a.i. dissolved in diethyl phtalate, without
rinsing. There was no adverse effect up to the limit of solubility, 20 %.

5. Sensitization

Guinea pig: A Freund’s complete adjuvant (FCA) test was carried out. Two groups of 8 to 10
animals were used. Induction was by 3 intradermal injections, on days 0. 4 and 9, of a 50 %
suspension of a.i. in FCA. Animals of the control group received FCA only. On days 21 and 35
a challenge was made by epicutaneous application of 0.025 ml of a.i. at the minimal irritant
concentration and at 3 lower concentrations (each 1/3 of the preceding concentration).

There was no evidence of sensitization.

Guinea pig: A Magnusson-Kligman maximisation test was carried out on 2 groups of 20 and
25 animals, one test and one control. Induction was by intracutaneous injection of 0.1 mi of
5 % a.i. in FCA, 5 % a.i. in saline, and FCA alone. This was followed 7 days later by an
epicutaneous application of a 20 % suspension of a.i. with occlusion for 2 days. The challenge
was carried out on day 21; 20 % and 6 % solutions of a.i. were applied for 24 hours. There was
no evidence of sensitization.

Guinea pig: Open epicutaneous test. The 2 experimental groups consisted of 20 animals
each and the control group of 10. Solutions of 20 % and 6 % were applied daily to one flank
for 21 days. Challenge was made on days 21 and 35 by application of the minimal irritant
dose, the maximal non-irritant dose, and on third and one ninth of the maximal non-irritant
dose, to the opposite flank. The report is in summary form only. There was no evidence of
sensitization.

Man: Repeated insult patch test. Eleven male and 40 temale subjects were recruited; § failed
to complete the study. About 0.2 ml of a 10 % solution was applied under occlusion for 24
hours on 10 occasions, with rest intervals of 24 or 48 hours. On completion of this course, a 10
days rest period was allowed, and then challenge applications were made to the original site
and to a new site. No adverse reaction was observed.
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Photo-allergenic effects

Guinea pig: Four groups of 10 animals were used, 2 test groups, a negative control and a positive
control. In the test animals, induction was carried out as follows: (a) Four injections of 0.1 ml of
FCA were made in the neck to delineate a square. (b) In animals of the first test group, applications
of 0.1 ml of 10 % a.i. in acetone were made over 8 cm’ in this area, and 30 minutes later UVA
irradiation at 10 J/em® applied. In animals of the second test group, the concentration of a.i. was
1 %. (c) Procedure (b) was repeated 5 times over the subsequent 2 weeks.

Challenge: On days 21 and 35, 0.025 ml of a 10 % solution of a.i. was applied to both flanks
over an area of 2 cm’. The left flank of each animal was then irradiated as above. For the
negative control, the induction applications did not contain a.i.; for the positive control, 3 %
tetrachlorosalicylanilide replaced the a.i. This gave a well marked positive reaction. There was
no evidence of photo-allergenicity due to the a.i.

Photosensitization

Man: Twenty-five volunteers were used. The a.i. was incorporated into petrolatum at 2 % to
which 2 9% DMSO was added as a maximising agent. A minimum erythema dose (med) for
each subject was determined by finding the time taken to produce erythema using UVA + UVB,
285-400 nm.

Induction: This was carried out by application of the preparation of a.i. to 2 areas of the skin of
the back, with occlusion. One of these was a test area, the other an irritancy control. The
patches were removed after 24 hours. After a further 24 hours, the test area was exposed to 3
meds. This entire procedure was carried out 6 times, beginning on days 1,4, 8, 11, 15 and 18.

Challenge was carried out about 10 days after the completion of induction. The test material
was applied to 2 fresh sites and occluded for 24 hours. The sites were exposed to 10 J/cm’ of
UVA, 320-400 nm. A further site which had not been pre-treated was used as a radiation
control. There was no evidence of photosensitization.

6. Teratogenicity

Rat: Four groups of 36 animals were used. Doses of 0, 250, 500 and 1000 mg/kg b.w./day were
given by gavage trom day 7 to 16 of pregnancy. The numbers pregnant in each group were
(respectively) 33, 35, 31 and 34. At day 21, the animals were divided into approximate half
groups: one half was selected for sacrifice and the other to continue to delivery and rearing.
There was no evidence of teratogenesis.

Rabbit: Four groups of animals were used: control, 80, 200 and 500 mg/kg b.w./day. The doses
were given by gavage on day 7-19 of pregnancy. The numbers present in each group were
(respectively) 17, 19, 17 and 19. There were some maternal deaths, which did not seem to be
compound related. In the low dose group, there was a high incidence of resorptions: the reason
for this is not clear. There was no evidence of teratogenesis.

7. Toxicokinetics (incl. Percutaneous Absorption)

Naked rat: isolated skin in vitro. "C-labelled a.i. was applied at a level of 180 pg/cm’, using a
1.5 % solution of a.i. in acetone or deltyl. Experiments were carried out for 1 and 6 hours.
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Amounts of a.i. were estimated in the stratum corneum by stripping, in the remainder of the
skin, and in the chamber fluid. In none of the experiments was any activity found in the
chamber. With the acetone vehicle, the amounts in the stratum corneum were about 10 % (of
the applied dose) at 1 and 6 hours; the amount in the skin was 4 % at | hour and 11 % at 6 hours;
the amount in the skin was 4 % at 1 hour and 11 % at 6 hours. With the deltyl vehicle, the
figures were 4 % and 5 %, and 4 % and 7 %.

In another similar experiment, the concentrations used were 120, 360 and 1200 pg/cm’ for 1,
6, 16 and 24 hours. The concentration did not seem to make any difference to the amount found
in the skin, but the amount found in the skin increased with time. Little or no activity was found
in the chamber in any experiment. Representative figures for the amounts in strippings + skin
were: | hour 7 %; 6 hours 17 %; 16 hours 28 %, 24 hours 44 %.

The above experiment was repeated to see whether the concomitant incorporation of ,,Parsol
MCX* made any difference. The solvent was carbitol. The results (at 1 and 6 hours) were
broadly similar.

Rat in vivo: A 1 % solution of labelled a.i. dissolved in carbitol was applied at a dose of 120
mg/cm’ for 6 hours. The amounts found in the stratum corneum and in the deeper layers were
1.4 % and 2.3 % respectively (Summary report only: origin of report not stated).

Minipig skin in vitro. A concentration of 2 % a.i. in 3 different vehicles (o/w lotion, o/w cream,
and w/o cream) was used at 120 pg/cm’ for 6 hours. The results showed that the total amounts
found in the skin for each vehicle were (respectively) 2.6 %, 3.7 % and 2.9 %.

Man: Isolated human abdominal cadaver skin was used in a chamber experiment. Labelled a.i.
was used as a 2 % formulation in a w/o cream. The amount applied was equivalent to 50 pg
a.i./em’. The total amounts in the skin were: 1 hr: 4.5 %; 6 hr: 7 %; 16 hr: 16 %.

No activity was found in the chamber at any time. The skin was cut horizontally by microtome,
and it was found that the lower corium contained only 0.35 % after exposure for the longest
period.

Man in vivo: The a.i. was labelled with “C. The skin of the back of 4 subjects was treated with
200 pl of a 10 % solution in carbitol, giving an exposure of 2 mg/cm’ of a.i. Exposure was for
8 hrs. Occlusion was employed in 1 subject. The amounts of a.i. found in the strippings and the
urine were estimated. For the occluded experiment, these were 0.48 % and 0.08 %,
respectively. In the absence of occlusion, the mean values were 0.17 % and 0.013 %. In a
second experiment, unlabelled *“Parsol MCX” was added to the a.i., and the recoveries were
0.32 % and 0.04 % (occluded) and 0.56 % and 0.03 % (without occlusion). No radioactivity
was found in the blood or faeces in any subject.

8. Mutagenicity

An Ames test was carried out with up to 500 pg a.i. dissolved in DMSO. The test was negative
with and without activation.

Tests were carried out on V79 Chinese hamster lung cells to see whether the a.i. induced
mutation at the HGPRT locus. The solvent (methanol) caused toxicity at a concentration of a.i.
greater than 20 pg/ml. Up to this level there was no evidence of mutagenic effect.
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A test for photomutagenicity was carried out using Saccharomyces cerevisiae D7. This
organism permits testing for crossing over, gene conversion and reverse mutation. Testing was
carried out with UVA, but with UVB as well, since the a.i. has some activity at the latter
wavelengths also. Intensities used generally were up to 500 000 J/cm’ for UVA and up to 10000
J/em’® for UVB; these were taken to represent the maximum likely exposure of consumers in
practice. Occasional experiments were carried out at higher intensities. Negative controls were
used, and chlorpromazine was used as a positive control. The experiments seem to have been
well carried out, and showed that (a) the a.i. alone is not photomutagenic in this system; (b)
radiation alone causes mutagenic change; (c) as concentrations of a.i. increase, the degree of
radiation induced mutagenesis decreases.

A test for photomutagenic activity was carried out using Chinese hamster ovary cells (CHO-
K5) in vitro. Concentrations of a.i. from 15 to 90 pg/ml were used. The cultures were exposed
to SSR sufficient to give UVA levels of up to 4 000 J/m*, and UVB up to130 J/m’. The positive
control was 8-methoxypsoralen. The tests are reported to have shown (a) that the a.i. was
devoid of photomutagenic activity but that suchan activity was shown by the positive control;
and (b) that the positive control showed no mutagenic activity in the absence of irradiation.

Mouse. A micronucleus test was carried out using oral doses of 1000, 2000 and 5000 mg/kg
b.w. given 30 and 6 hours before sacrifice. The test was negative.

11. Conclusions

This compound has low acute toxicity. A 4 week dermal toxicity study in the rat, with
occlusion, showed some skin irritation, but no other significant findings. A 13 week oral
toxicity study was carried out in the rat with doses of 200, 450 and 1000 mg/kg b.w./day. There
were changes in food consumption at the top and intermediate doses, and a fall in red cell count
in females, at the intermediate and top doses. The absolute liver weight in males was elevated
at the top dose, and the absolute and relative liver weight in females at the intermediate and top
doses. In animals allowed a 4 week recovery period, these changes reverted to normal. The no
effect level may be 200 or 450 mg/kg b.w./day.

The compound did not produce irritation of mucous membranes at concentrations up to 20 %.
Slight irritation was caused in rabbit skin by repeated applications (up to 18 % of a.i.) under
occlusion: in man, a repeated insult patch test was negative, as was a rechallenge after 10 days.
Tests in the guinea pig for sensitization, phototoxicity, and photoallergenicity were negative.
Percutaneous absorption seems to be low in relation to the toxicity findings.

An Ames test, a test with S. cerevisiae and with V70 Chinese hamster lung cells and ovary cells
showed no evidence of mutagenicity or of photomutagenicity. A micronucleus test was
negative. Tests for teratogenic activity in the rat and the rabbit were negative. Clinical
experience has shown the compound to be a rare allergen and photoallergen.

Classification: A.
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A 28: 3,4-DIAMINOBENZOIC ACID

1. General

1.1 Primary name

3,4-diaminobenzoic acid

1.2 Chemical names

3,4-diaminobenzoic acid

1.5 Structural formula

COOH

NH,

NH,

1.7 Purity, composition and substance codes

The compound is supplied in oxidation hair dye formulations at concentrations up to 2 % and
used at concentrations up to 1 % after dilution with hydrogen peroxide. The compound exists
as the free base, the hydrochloride and dihydrochloride salts, the commercial product is usually
the free base.

1.8 Physical properties

Appearance: The compound is a grey brown cristalline powder.

1.9 Solubility

It is sparingly soluble in alcohols and cold water and readily soluble in hot water.

2. Function and uses

Substance is used as a permanent hair dye.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Acute oral toxicity has been investigated in rats following administration in 0.5 % gum
tragacanth containing 0.05 % sodium sulphite adjusted to pH 7. The LD_, valuc obtained was
13.5 g/kg. The signs of toxicity observed were piloerection accompanied by lethargy. ptosis,
lack of coordination of voluntary movements and diuresis at the highest doses. Gasping was
observed prior to death in some animals and pallor of the liver was found in all the mortalities.
There were no histological findings in the survivors.

3.4 Repeated dose oral toxicity

Repeated administration studies on 3.4-diaminobenzoic acid comprise a 90 day and a 28 day
study in the rat. A 90 day study has been carried out in the rat with the compound administered
orally by gavage at dose levels of 500, 2500 and 5000 (increased to 6000 from weck 9) mg/kg
to groups of 25 males and 25 females. A satellite group of 30 males and 30 females to
investigate reversibility received 7000 mg/kg for 9 weeks and a four week recovery period. No
treatment related findings were observed at 500 mg/kg during the study however on
histological examination changes were observed in the thyroid and kidney. In the thyroid the
epithelia showed an increased tendency towards cubic and cubic/cylindrical cells and slight
pigmentation was seen in 7 of 49 thyroids examined. The kidney findings were alteration of
tubuli in 3 of 50 animals and focal nephritis in 4 of 50 animals.

There was a dose releated increase in histological findings with a tendency towards cylindrical
cells and an increase in the intensity of pigmentation in the thyroid and alteration of the tubuli,
focal nephritis and cicatricial retraction in the kidney. The pigment was identified as
methaemoglobin. There was an increase in urine deposition, perineal staining, water
consumption and urobilinogen at the higher doses. The weights of the liver and kidneys were
increased and that of the prostate decreased. The histological effects were not reversed by a
four week recovery period. A No Effect Level was not established in the 90 day study. A single
dose level of 50 mg/kg was administered by gavage in the 28 day study. No treatment related
differences were seen in this study except for discolouration of the urine by the dye.

4. Irritation & corrosivity

4.1 Irritation (skin)

No signs of skin irritation were observed in rabbits following 24 hour exposure under occlusion
to a 2.5 % aqueous solution containing 0.05 % sodium sulphite adjusted to pH 7 to intact and
abraded skin.

4.2 Irritation (mucous membranes)

Eye irritation was studied in the rabbit. A 0.1 ml aliquot of a 2.5 % aqueous solution containing
0.05 9% sodium sulphite adjusted to pH 7 was instilled into one eye which was irrigated with
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water 10 seconds after instillation. Mild conjunctival irritation was observed on the first day
but no significant irritation occured.

5. Sensitization

The ability of the compound to induce skin sensitization has been studied in the guinea pig
using the Magnusson and Kligman maximisation test but only 10 animals were used in the test
group. A 0.1 % solution was used for intradermal injection during the induction phase and a
30 % DMSO solution applied dermally under occlusion. The challenge was made in a 20 %
DMSO solution. No signs of sensitization were observed in the animals in the test group.

6. Teratogenicity

In a teratogenicity study groups of 22-24 pregnant female rats received 15, 45 and 90 mg/kg
by gavage on days 5 to 15 of gestation. No treatment related effects were reported in either the
dams or the fetuses.

7. Toxicokinetics (incl. Percutaneous Absorption)

Skin absorption has been investigated in an in vivo study in rats using radiocarbon labelled 3,4-
diaminobenzoic acid. The compound was applied under occlusion as a component of a hair dye
formulation both with and without hydrogen peroxide and as an aqueous solution for 30
minutes. A total of 0.261 %, 0.097 % and 1.152 % respectively were absorbed with the majority
renally eliminated. The application site skin contained 1.16 %, 0.59 % and 3.89 % respectively
and the majority of the dose was recovered from the application site washings and dressings.
The highest tissue levels 72 hours after an oral dose were seen in thyroid, lung, kidney and
liver.

8. Mutagenicity

Negative results were obtained in studies to investigate the ability of 3.4-diaminobenzoic acid
to produce gene mutation in Sa/monella typhimuritun or Eschericia coli 343/113. Salmonella
strains TA1535, TA1537 and TA1538 were investigated in the presence and absence of an
exogenous metabolic activation system. The compound was tested at concentrations up to
100 pg/plate. The E.coli study was a fluid test carried out at concentrations up to 100 pg/ml
apparently only in the absence of an exogenous metabolic activation system. The compound
was not mutagenic in a micronucleus test, however no signs of bone marrow toxicity were
observed. A total dose of 2000 mg/kg was given orally as two equal doses 24 hours apart to 5
male and 5 female rats. The cells were harvested 6 hours after the second dose and 2000
polychromatic erythrocytes per animal were examined.

9, Carcinogenicity

No data on carcinogenicity studies on 3.4-diaminobenzoic acid were available.
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11. Conclusions

3,4-diaminobenzoic acid has low acute toxicity by the oral route and studies suggest that
dermal absorption from hair dye formulations is low. There was no evidence of skin or eye
irritation following rapid (10 seconds) wash out with a 2.5 % solution. No data were available
on animals not subject to rapid irrigation. There was no evidence of sensitization in a
maximisation test in guinea pigs. In a 28 day oral study a no effect level of 50 mg/kg was
reported. In a 90 day study effects on the thyroid and kidney were seen following histological
examination at all three dose levels. These increased with increasing dose and were
accompanied by other signs of dose related toxicity at doses above 500 mg/kg. The histological
findings were not reversed by a four week recovery period after dosing. Mutagenicity data was
limited to negative results in vitro in gene mutation assays in Salmonella and Eschericia coli
and in vivo in a micronucleus test. No adverse effects were reported in an oral teratogenicity
study in rats at up to 90 mg/kg.

However further data on mutagenicity are required (an /22 vitro study to measure gene mutation
and a study to measure chromosome aberrations by metaphase analysis, both in mammalian
cells) to provide adequate reassurances in this regard.

Classification: B

12. Safety evaluation

Exposure per application based on maximum volume (100 ml) and in use concentration
(1.0 %) and assuming 60 kg human = 16.66 mg/kg. Amount absorbed assuming 1 % absorption
through the skin = 0.166 g/kg. Comparison with a NOAEL of 50 mg/kg in a 28 day study in
the rat gives a safety margin of about 300. Furthermore frequency of application is unlikely to
exceed once a month, whereas the NOAEL is based on repeated daily exposure. There is an
adequate margin of safety.
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B 28: I-HYDROXY-2-AMINO-4,6-DINITROBENZENE

1. General

1.1 Primary name
1-hydroxy-2-amino-4,6-dinitrobenzene
1.2 Chemical names

1-hydroxy-2-amino-4,6-dinitrobenzene
Picramic acid

1.5 Structural formula

OH

O,N NH,

NO,

1.8 Physical properties
Appearance: The compound is a crystalline brown powder.
1.9 Solubility

It is soluble in water, ethanol, benzene and glacial acetic acid but no quantitative solubility data
were available.

2. Function and uses

The compound is supplied in both semi-permanent and oxidation hair dye formulation at
concentrations up to 1.25 %. The oxidation hair dye formulations are mixed with an equal
amount of hydrogen peroxide and the final use concentration is 0.625 %.

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Acute oral toxicity has been investigated in rats following oral administration in aqueous gum
tragacanth. The LD,, value was 110 mg/kg in male and female rats. The reported signs of
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toxicity were piloerection, orange staining of the extremities and gasping. Autopsy revealed
discolouration of the liver, pallor of the kidney and spleen and orange staining of the inner body
wall.

3.7 Subchronic oral toxicity

There are two 90 day studies reported; a dermal application study in the rabbits with a hair-dye
formulation containing 0.1% picramic acid and an oral study in the rat. In the oral study the
compound was administered by gavage to the rat at dose levels of 20, 40 and 80 mg/kg. There
was an increase in water consumption and orange or dark gold colouration of the urine at
20 mg/kg. The livers of 5/15 females and §/15 males and kidneys of 4/15 females and 12/15
males had a coarse structure on macroscopic examination but no histological findings were
reported. Similar changes were observed in the livers of 14/15 females and 12/15 males and
the kidneys of 4/15 females and 9/15 males at 40 mg/kg in addition to dark discoloration of the
thyroid in 1 female and 2 males and dose related etfects on clinical chemistry parameters. A
number of treatment related deaths were seen at 80 mg/kg with toxic effects on the thyroid
gland. testicles, livers. kidney and small intestine. These effects were not reversible in the
recovery group. No biologically significant changes were seen between the test and control
group in the rabbit following dermal application of a hair dye formulation containing 0.1%
picramic acid. This dermal study in the rabbit was inadequate for assessment of the systemic
toxicity of picramic acid after repeated exposure.

4, Irritation & corrosivity

4.1 Irritation (skin)

No signs of skin irritation were observed in rabbits following 24 h application under occlusion
of a 2.5 % solution containing 0.05 % sodium sulphite adjusted to pH 7 to intact and abraded
skin.

4.2 Irritation (mucous membranes)

Eye irritation has been studied in the rabbit with a 2.5 % solution containing 0.05 % sodium
sulphite adjusted to pH 7. The eyes were irrigated with 20 ml of distilled water 10 seconds after
instillation of 0.1 ml of the test solution. Mild conjunctival inflammation was observed in all
three animals. This mild inflammation lasted to between 4 and 7 days. No significant
inflammation occurred.

5. Sensitization

The ability of the compound to induce skin sensitization has been studied in the guinca-pig
using the Magnusson and Kligman maximisation method. The compound was dosed at a
concentration of 2 % for induction and dilutions of this were dosed during the challenge phase.
Four of the 15 animals developed erythema during the challenge phase and the compound was
classified as a mild sensitiser.
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6. Teratogenicity

There are two reported teratogenicity studies with oral administration of 15 mg/kg to 26
pregnant female rats on days 5 to 15 of gestation and dermal administration of a hair-dye
formulation containing 0.1 % picramate to 20 pregnant female rats on days 1,4, 7, 10, 13, 16
and 19 of gestation. No treatment related effects were reported in either the dams or the fetuses
in either of these studies.

7. Toxicokinetics (incl. Percutaneous Absorption)

Skin absorption has been investigated in an in vivo study in rats using radiocarbon labelled
picramic acid. The compound was applied under occlusion as a component of a hair dye
formulation for 30 minutes or in a dimethylsulphoxide solution for 24 hours. A total of 0.38 %
and 17.78 % respectively were absorbed and around 60 % of the absorbed material was
excreted in urine with the remainder in faeces. The application site skin contained 1.67 % and
3.68 % of the dose respectively and the majority was recovered from the application site
washings and the dressings (93.66 % and 71.45 % respectively).

8. Mutagenicity

The compound was not mutagenic to Eschericia coli strains 343/113 when tested in the absence
of an exogenous metabolic activation system at concentration up to 100 pg/ml. There are three
studies in Salmonella typhimurium of the ability of picramic acid to produce gene mutation. In
the first study strains TA1535, TA1537 and TA1538 in the presence and absence of an
exogenous metabolic activation system were tested at concentrations up to 1000 pg/ml. The
compound was mutagenic to TA1537 and TA 1538 in this study in a dose dependent manner. In
the second study strain TA98 was used at up to 150 pg/plate again a positive result was obtained.
The third study using strains TA1535, TA1538. TA98 and TA 100 at concentrations up to 200
ng/plate was also positive. A study of unscheduled DNA synthesis using the method of Williams
in primary rat hepatocytes at concentrations of picramic acid up to 10° M was reported as
producing a negative result with toxicity seen at concentrations greater than 10" M. No evidence
for single strand breaks in DNA was found in transformed epidermal cells of C3H mice
incubated with up to 3 mM picramic acid for 30 minutes or 2.5 hours. Negative results were
obtained in an in vive study to investigate induction of sister chromatid exchange in bone
marrow following up administration up to 80 mg/kg, oral administration up to 100 mg/kg and
dermal administration in water (100 mg/kg and 5 x 100 mg/kg) and DMSO (250 mg/kg).
Picramic acid was not mutagenic in the micronucleus test at a total dose of 200 mg/kg given
orally in two equal doses 24 hours apart to 5 males and 5 females. The cells were harvested 6
hours after the final dose and 2000 polychromatic erythrocytes per animal were examined.

9. Carcinogenicity

The only data available on carcinogenicity studies of picramic acid is from a study involving
dermal application of a hair dye formulation. containing 0.1% picramate to mice. The
occasional observations of ulceration and hyperplasia of the skin may have been related to
irritation by the formulation but no other signs of toxicity or induction of tumours were
observed.
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11. Conclusions

Picramic acid has moderate acute toxicity by the oral route, however, studies suggest that
dermal penetration from hair dye formulation is low. There was no evidence of skin irritation
with a 2.5 % solution. Mild transient conjunctival irritation was seen with a 2.5 % solution
instilled into the eye and rinsed out after 10 seconds: although no data are available from
animals not subjected to very rapid washout. The compound was a mild sensitiser in a
maximisation test in guinea pigs. In a 90 day oral study a minimal effect level of 20 mg/kg was
reported. The compound clearly has mutagenic potential. Positive results were consistently
obtained in assays for gene mutation in Salmonella. It is essential to ascertain whether this
potential can be expressed in vivo. Studies in the whole animal have been limited to the bone
marrow. Negative results were obtained from a micronucleus test but only one harvest time was
used. Negative results were also reported in an assay for SCE induction in bonc marrow. No
conclusions can be drawn regarding the carcinogenicity of picramic acid. No adverse cffects
were reported in an oral teratogenicity study in rats at up to 15 mg/kg.

In vivo data are needed from a well conducted micronucleus test, to a current protocol, and also
from an in vivo liver UDS assay.

Classification: C

12. Safety evaluation

Permanent hair dye use
Exposure per application based on maximum volume (100 ml) and in use concentration
(0.625 %) and assuming 60 kg human

=10.2 mg/kg

Amount absorbed assuming 1 % percutaneous absorption
=0. 102 mg/kg

The marginal effect level from the 90 day study in rats was 20 mg/kg. Assuming a NOAEL of
2 mg/kg gives a safety margin of 20.

However the frequency of application is unlikely to exceed once a month, whereas the NOAEL
is based on repeated daily exposure.

Thus the safety margin is considered adequate.

Semi-permanent hair dye use
Exposure per application based on maximum volume (35 ml) and in use concentration
(1.25 %) and assuming 60 kg human

=7.28 mg/kg

Amount absorbed assuming 1 % percutaneous absorption = 0.073 mg/kg. The marginal cffect
level from the 90 day study in rats was 20 mg/kg. Assuming a NOAEL of 2 mg/kg this gives a
safety margin of 28.

However the frequency of application is unlikely to exceed once a week, whereas the NOAEL
is based on repeated daily exposure.
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Thus the safety margin is considered adequate.

However further mutagenicity data are needed from a bone marrow micronucleus test and from
an in vivo liver UDS assay to provide assurances that the mutagenic activity seen in vitro could
not be expressed in vivo.
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PHENOLPHTHALEIN

1. General

1.1 Primary name

Phenolphthalein

1.2 Chemical names

Phenolphthalein
3,3-bis-(4-hydroxyphenyl)-1-(3H)-isobenzofuranone

1.5 Structural formula

0]

\ /

OH

HO

1.6 Empirical formula

Emp. formula: C_H O

200 14T

Mol weight: 318.33

1.8 Physical properties

Appearance:. Phenolphthalein is a yellowish-white powder.

1.9 Solubility

Almost insoluble in water and readily soluble in alcohol and diethyl ether.
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2. Function and uses

Industry are requesting approval for use at 0.037 % in ‘motivational’ toothpastes for children.
It has apparently been used for this purpose within the EC since 1988. The estimated worst case
ingestion by a child from such use is 0.86 mg.

The compound has been widely used since the early 1900s as a laxative and it is available in
non-prescription medicines for this purpose. The recommended daily dose level is in the range
30-200 mg for adults.

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

The minimum lethal dose in the rat is greater than 1000 mg/kg when given by the oral route,
and greater than 500 mg/kg when given by the intra-peritoneal route.

3.4 Repeated dose oral toxicity

No data are available from animal studies.
4. Irritation & corrosivity

4.2 Irritation (mucous membranes)

No data are available from animal studies but a tolerance study involving 50 healthy volunteers
(aged 10-18 years) who used a toothpaste containing 0.0185 % phenolphthalein for seven days
revealed no differences compared to a matched group using a ‘standard’ toothpaste. The
phenolphthalein containing toothpaste was well tolerated with no induction of compound
related mucosal irritation.

8. Mutagenicity

The ability of phenolphthalein to produce gene mutations in Salmonella has been investigated
in comprehensive studies by 2 separate groups of investigators. Negative results were obtained
in both cases. No data are however available from studies to investigate clastogenicity, or any
other end-point.

10. Special investigations

Adverse effects in humans from therapeutic use

Phenolphthalein is a diphenylmethane stimulant laxative usually given in daily doses of
30-200 mg for short periods to adults. Doses of 270 mg or more should be avoided.

Laxative products include ‘chocolate’ squares and a number of cases of accidental ingestion of
large single doses by children have occurred which give rise to particular concern with regard
to the potential for severe diarrhoea and fluid depletion. A retrospective review of 204 cases
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reported to a Regional Poisons Information Centre in the USA has been published. Mean
amounts ingested were about 300 mg. When symptoms occurred these were minor and did not
persist for more than 24 hours. The authors concluded that children aged 5 years or under and
who acutely ingest 1 g of less of a phenolphthalein-containing laxative product are at minimal,
if any, risk of developing dehydration.

There are however occasional reports of marked adverse effects following therapeutic use of
phenolphthalein, specifically relating to allergic reactions. Various types of acute skin reaction
have been noted following oral ingestion of phenolphthalein, in some cases followed by
persistent pigmentation. More rarely serious systemic effects have been reported that may be
due to allergic effects. Fatalities have occurred in 2 children following the ingestion of amounts
of the order of 1 gram; these may have been due to an anaphylactic type reaction and were
associated with pulmonary and cerebral oedema. Hypotension, hypothermia, severe acidosis
and pulmonary oedema occurred in an adult after ingestion of 2 grams of the compound in
chocolate.

The FDA Advisory panel on OTC laxatives and related compounds published its conclusions
on phenolphthalein in 1975. These were that the compound was safe and effective in amounts
of 15-20 mg per day for children of 2-5 years of age. and 30-60 mg for children of 6 years and
older, when taken orally in laxative products for occasional use only.

11. Conclusions

Phenolphthalein has low acute toxicity. It does not produce any mucosal irritation when used
in toothpastes at 0.018 %. No data are available on repeated dose effects to allow a NOAEL to
be determined for repeated daily use. No data are available on reproductive effects. Experience
in humans from therapeutic use relates essentially to single exposure to high levels (accidents)
or occasional use as a laxative. The compound is usually well tolerated at levels of up to
200 mg/day in adults (and ca. 20 mg per day in children up to 5 years) but there are occasional
reports of skin reactions due to allergic effects with rare cases of systemic reactions. There are
no data available to assess the effect of repeated daily exposure to relatively low levels. The
mutagenicity data are inadequate.

It is recommended that data from a 90 day oral toxicity study in the rat, and an in vitro assay
for clastogenicity in mammalian cells are needed before any meaningful safety assessment of
this area can be made.

Classification: C
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REPORT ON STRONTIUM PEROXIDE

Submission No 1 for strontium peroxide requests permission for its use at a strength of 6 %,
exclusively as a hair product by hairdressing professionals, to be removed by washing.

The data supplied, referring to the method of application, and other data supplied by people
within the profession, indicate that a mixture of powders is used, containing strontium peroxide
(Sr0,), probably together with other peroxides and masking and thickening agents. The
product is diluted and mixed with the required quantity of H,O, (30 vol. %) until a smooth,
creamy consistency is reached. This is then immediately applied with a brush onto the hair,
from root to tip.

Its pH is highly alkaline (>10) and the liberation of reactive oxygen brings about bleaching of
the darker shades of hair after approximately 30 minutes contact. Both the hair and scalp are
then thoroughly washed with shampoo and rinsed with water.

The dossier submitted includes an acute toxicity study relating to topical application on rats
(limit test), enabling the lethal dose to be established at over 2000 mg per kilo. Given the
method of use of the product, this figure may be considered satisfactory.

The primary skin irritation test, carried out over 24 hours on albino rabbits using the occlusive
patch test with SrO, at 6 % (diluted in water) resulted in a primary skin irritation index of 0.7/8;
the product should therefore be considered slightly irritating to the skin of a rabbit.

An identical study, carried out using H,O, in place of water, places SrO, in the same category,
but the index is slightly higher, at 1/8.

Bearing in mind that the likely length of contact for SrO, with the scalp is only 30 minutes, and
that the conditions of use do not involve any form of covering, the risk of irritation may be
considered very slight.

The sensitisation study, carried out using albino guinea pigs, gave rise to a clear skin
sensitization reaction in one of the 20 test animals, and orthogenic reactions in another two.
These results indicate that SrO, has a slight sensitization potential.

It is important to note, however. that. in contrast to the tests referred to earlier, the latter was
carried out using not SrO, but a formula (a mauve-coloured powder) of which all we are told
is that it contained 11.5 % strontium peroxide.

It is difficult to regard sensitization tests carried out using a finished product, the composition
of which is not fully known, as definitive, since the unknown ingredients may affect the
response.

Finally, the dossier contains an iz vivo penetration study carried out on rabbits, using the same
formula as in the sensitization study, with contradictory results which appear to us to be of very
little use in assessing SrO,.
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Conclusions:

- Classification A

- Label: irritant product

- Concentration: 4.5 % of strontium in the preparation ready for use
- References: See SPC/365/92 (Sr.)
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S 27: PROPENOIC ACID 3-(4-METHOXYPHENYL)-3-METHYLBUTYL
ESTER, MIXED ISOMERS

1. General

1.1 Primary name

Propenoic acid 3-(4-methoxyphenyl)-3-methylbutyl ester, mixed isomers
1.2 Chemical names

Propenoic acid 3-(4-methoxyphenyl)-3-methylbutyl ester, mixed isomers

Isopentyl-4-methoxycinnamate

1.5 Structural formula

N

0

1.6 Empirical formula
Emp. formula: C, H, O,
Mol weight: 248.4

1.7 Purity, composition and substance codes

Not less than 98 % pure.

1.8 Physical properties
Appearance: Clear yellowish liquid.
SG 1.037 - 1.041

Absorption maximum 308 nm.

1.9 Solubility

Soluble in oils, ethanol, isopropanol. Immiscible with water.

2. Function and uses

Proposed for use as a sunscreen in concentrations up to 10 %.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Rat. Values of 9.6 t0 9.9 g/kg b.w. were found. No details are given.

3.2 Acute dermal toxicity

Rat. Acute dermal toxicity testing was carried out according to OECD guidelines. No
abnormalities were found up to 20 g/kg b.w.

3.4 Repeated dose oral toxicity

Rat. A 3 week oral toxicity study was carried out as a range finding study. Four groups, cach
of 5 male and 5 female animals, were used. The doses were 0.3, 0.9 and 2.7 ml/kg b.w./day
suspended in 0.8 % hydroxypropylmethylcellulose and given by gavage (in mass units, 312,
935 and 2805 mg/kg b.w./day). There were no deaths. There was decreased weight gain in both
sexes at the high dose. All animals were subjected to necropsy. At the top dose, the absolute
and relative weights of the spleen and thymus were significantly decreased in both scxes. In
males, the weights of the gonads were significantly reduced at the top dose. At 2.7 ml/kg
b.w./day in males, and at 2.7 and 0.9 ml/kg b.w./day in females, the weights of the liver were
increased significantly, and those of the spleen and thymus reduced. (b) Relative: relative organ
weights were difficult to interpret because the tables did not give any statistical analysis. In the
text of the report the relative weights of spleen, thymus and gonads in males are stated to be
decreased significantly at the top dose, and of the spleen and thymus in females. In the tables
of the report, increased relative liver weights are seen at all dose levels, most pronounced in
males at 2.7 ml/kg b.w. and in females at 2.7 and 0.9 ml/kg b.w. The NOAEL may be 0.3 ml/kg
b.w./day.

3.7 Subchronic oral toxicity

Rat. Thirteen week oral study. Following a preliminary study, the doses chosen were 0, 20, 200
and 2000 mg/kg b.w./day, administered daily by gavage 7 days a week for 13 weeks. Four
groups of animals were used, each containing 15 m and 15 f. All animals were subjected to
necropsy after sacrifice, and animals dying during the trial were subjected to necropsy as soon
as possible after death. A wide range of tissues was fixed, and all from the control and top dose
groups were subjected to histological examination. There were 4 deaths during the experiment:
1 control, 2 at 20 mg/kg b.w./day, and 1 at 200 mg/kg b.w./day. Weight gain was reduced in all
animals at the top dose. Haematological changes were found, which were rather variable; in
summary, it may be stated that the haemoglobin and MCHC values were increased at the top
dose in both male and female animals at the end of the first and third months. There were many
changes in the values obtained by clinical chemical analysis. The main ones, which may be
significant. were: at 1 month. AP and GOT were increased at the top dose in both sexes, and
cholesterol was reduced. The same finding was made at 3 months, and in addition the GPT was
raised in female animals at that time. There were no urinary abnormalities.
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Organ weights: (a) Absolute weights. At the top dose, both sexes showed increase in the weight
of the liver; in females, the weight of the spleen was reduced, and in males the weight of the
testis was reduced. (b) Relative weights. At the top dose. the weights of the liver and kidneys
were increased. In males, the weight of the heart was increased and that of the spleen and
adrenals slightly reduced. In females, the weight of the spleen was reduced.

The histological findings at the top dose showed patchy areas of increase in size of hepatocytes
with clear cytoplasm and large nuclei. There was also increased iron-containing pigment in the
spleen of both sexes and in the Kupfer cells of the liver in females. These changes were not
seen at the lower dose levels. In sum the findings indicate that at the top dose there are effects
on the liver, and possibly increased breakdown of red cells. The no effect level is set at 200
mg/kg b.w./day. This appears to have been a well conducted study carried out according to
OECD guidelines.

4. Irritation & corrosivity

4.1 Irritation (skin)

Guinea pig. Twelve animals were used. The material applied is not specified: it may have been
undiluted a.i. It was rubbed into the clipped skin of the flank for 30 seconds daily for 5 days.
The test is stated to have been negative; no details are given.

Man. Thirty subjects were tested by applying undiluted a.i. to the skin of the back or of the
inside of the forearm, followed (probably) by occlusion for 24 hours. No irritation is said to
have been produced. No details are given.

Man. Tests were carried out on 65 male and 45 female patients hospitalised for various skin
diseases. Three concentrations of a.i. in soft paraffin were tested: 1 %, 5 % and 10 %. They
were applied to disease free areas of skin of the back by means of a Finn chamber. Contact time
was 24 hours; reading was at 24 and 48 hours. In 15 subjects, the test was repeated one or more
times. No adverse reaction was found in any test.

4.2 Irritation (mucous membranes)

Chick. Applications of 0.2 ml of dilutions of a.i. in olive oil were made to the chorioallantoic
membrane. The text gives data for tests in 1 egg only for each of the concentrations 1 %, 10 %,
and control. The results were negative. This test is not yet officially recognised for this purpose.

Rabbit. Eight animals were subjected to a Draize test. A 50 % solution in olive oil was instilled
into the conjunctival sac. In 4 animals rinsing was carried out. The result was reported as
negative. No details are given.

5. Sensitization

Guinea pig. Twelve animals were used. The concentration used is not stated: it may have been
undiluted a.i. It was rubbed into the flunk skin for 30 seconds daily, 5 days a week. for 3 weeks.
After a5 day rest. the a.i. was applied to the skin of the opposite flank daily for 3 days. The test
is reported as negative. No details are given.
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Man. Ten subjects had undiluted a.i. applied twice weekly to the same site for 7 applications.
After 12 days a challenge application with undiluted a.i. was made. No abnormality was found.
No details are given.

6. Teratogenicity
Embryotoxicity and teratogenic activity

Fertile hen’s eggs. Groups of 20 eggs were tested. The dose applied was contained in 0.1 ml of
olive oil. The amounts applied were 0, 0.25, 0.625, 2.5 and 6.25 pl a.i. per egg. Injections were
given into the white of the egg on day | of incubation in one series and on day 5 in another.
The LD, of injections on day 1 was 5.8 pl, and on day 5. 1.15 pl (approximately 120 and 25
ppm respectively). Deaths of embryos during the incubation were dose related. Following
hatching, the chicks were anaesthetised and bled. The only abnormality found was a
statistically significant reduction of blood glucose at 0.25 and 6.25 pl, but its biological
significance is doubtful. [This test is not regarded as adequate for an evaluation of teratogenic
or embryotoxic effects. In addition, injections are usually made into the yolk sac, or sometimes
into the air space, and not into the white of the egg, as here.]

Rat. A study of the teratogenic and embryotoxic properties of the a.i. was carried out according
to GLP. The a.i. was dissolved in 3 ml of olive oil and given daily by gavage in doses of (), 0.25,
0.75 and 2.25 ml/kg b.w./day, from days 6 to 15 (inclusive) after mating. A positive control was
used: tretinoin, similarly administered, at a dose of 15 mg/kg b.w./day. At day 20 the animals
were killed by ether anaesthesia and subjected to post mortem examination. The foetuses were
weighed, and about half of them were subjected to visceral examination and the remainder to
skeletal examination.

The chief findings in the dams during the experiment were: a loss of weight in the high dose
animals; an increase in water consumption in the high dose animals throughout the experiment,
and in the low and intermediate dose animals in the second half of the experiment; a decrease
in food intake in the intermediate dose animals in the first half of the experiment, and in the
high dose animals throughout the experiment; and a dose related increase in hair loss in all
dosed groups and in the positive control animals.

At necropsy, the weight of the adrenal glands was increased in the high dose animals; the
weight of the liver was increased in the low dose animals, but this was not thought to be of
biological significance.

The effects on foetuses were as follows. There was a dose related increase in intra-uterine
mortality. There was a fall in foetal weights in the high dose animals and in the positive control
animals. This was a well conducted study, and the a.i. does not show any teratogenic activity;
a no effect level of 780 mg/kg b.w./day is found. The positive control animals showed
numerous foetal abnormalities.

7. Toxicokinetics (incl. Percutaneous Absorption)

Rat. Five experiments in all are reported: they are designated by the author by the letters A, B,
C.Dand E.
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Experiment A. A 10 % formulation of "-C a.i. in a w/o emulsion was applied (weight of
formulation applied 210 mg) to the clipped skin of 3 m and 3 f rats for 24 hrs, covering an area
of 2.5 x 3.5 cm (this area was the same for all the subsequent experiments). A non-occlusive
dome was applied over the area. A large number of organs was examined after sacrifice, but the
account is confusing. The authors seem to suggest that absorption may be determined by
summing the radioactivity in carcass + urine + faeces; this amounts to 11.24 %. Although there
seems to have been some radioactivity in the various organs examined, the data given do not
permit of any calculation of the amounts.

Experiment B. The same formulation was used in 1 female animal (weight of formulation
applied 230 mg). The area was covered with an occlusive polyethylene sheet for 3 days. The
total amount of radioactivity over the period in urine + faeces was 15.8 %. The carcass value
was 0.7 %, so that the total absorbed over the period is taken to be 16.5 %.

Experiment C. A 10 % o/w formulation was used (weight of formulation applied 220 mg). One
female animal was tested. A non-occlusive dome was sutured to the skin under anaesthesia, and
the preparation allowed to remain in contact for 7 days. The total of the percentages of
radioactivity for urine + faeces over the period was 64.8 %.

Experiment D. This was the same as C except that a 10 % w/o formulation was used (weight
of formulation applied 180 mg). The total of radioactivity for urine + faeces over the period
was 70.5 %.

Experiment E. One animal was used. A 10 % ofw emulsion was used (weight of formulation
applied 200 mg) and the area of application covered with a non-occlusive dressing. After 6 hrs,
the area of application was washed and the dressing reapplied, and allowed to remain in place
for 7 days. The amount found in the urine + faeces over the period was 3.18 % of the amount
applied.

The report is difficult to interpret. It may be concluded that over a period of 6 hrs, about 3 %
of a.i. is absorbed from an application area of 8.75 cm’, using a 10 % formulation; over 7 days
about 70 % is absorbed.

Man. After 30 minutes exposure to formulations containing 10 % a.i., the skin was repeatedly
stripped at the site of application. It is stated that OECD guidelines were followed. The
formulations were w/o emulsions, one of which contained 13.5 % of liquid paraffin; the other
contained 10.5 % of liquid paraffin + 3 % “Eusolex 8020” (the sunscreen 4-
isopropyldibenzoylmethane). The a.i. was labelled with ""-C. About 3 mg of each formulation
was applied without occlusion to two different areas of the forearm, each measuring 2 cm’. The
period of exposure was 30 minutes. The subjects were 2 males and 4 females. Using the first
formulation, the amount in the first 2 strips were 42.27 % and 13.28 % respectively. (The area
of application is not stated to have been washed before stripping). The authors suggest this may
be ignored as being present only in the most superficial layers of the skin. The remaining strips
yielded 42.21 % of the applied radioactivity. The amounts found in the strippings with the
second formulation were not significantly different. There was a significantly higher amount
of radioactivity in the strippings from the females than from the males. There was slight or
definite erythema for up to 24 hrs in 4 of the subjects treated with the first formulation. The
results are difficult to interpret: if the amounts in all the strippings are taken into account, the
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formulae developed by Rougier and his coworkers suggest an absorption of 60 to 70 % over 4
days, or 60 to 70 mg/kg b.w.

8. Mutagenicity

A standard Ames test was carried out. using a.i. dissolved in DMSO, up to 10 mg/platc. No
evidence of mutagenic activity was found. With strains TA 1538 and TA 98, the level of
revertants was some 3 to 5 times higher after activation. both with the vehicle control and the
a.i. This may be related to the fact that the investigator used phenobarbitone + 5.6-
benzoflavone as an inducing agent, instead of the customary Aroclor.

A second test using strains TA 98, TA 100, TA 1535 and TA 1537 was carried out. In this casc
precipitation was noted at levels greater than 5 mg. There was no evidence of mutagenic
activity.

Mouse. Micronucleus test. The dose levels were 750, 1500 and 3000 mg/kg b.w.. dissolved in
olive oil and given as a single intraperitoneal injection. All animals showed toxic effects, most
marked at the top dose. There was no evidence of abnormal micronucleus formation.

Human lymphocytes in vitro. The test was carried out according to GLP standards. Human
lymphocytes were cultured and exposed to concentrations of a.i. in DMSO determined by
preliminary toxicity testing, as follows: without activation 0, 10, 30, 100 pg/ml; with activation
0, 30, 100 & 300 pg/ml.

The top doses gave 55 % to 70 % toxicity. Positive controls were cyclophosphamide and
mitomycin C. Tests were carried out in duplicate. The cells were exposed to a.i. for 24 hours;
they were then washed and cultured for a further 24 hours. At least 100 metaphases from cach
culture were counted.

There was a slight tendency to an increase in the number of gaps with increasing dose of a. 1.,
but the authors report the test as negative, by comparing the valucs with those of the historic
controls.

10. Special investigations
Phototoxicity & Photoallergy

Guinea pig. Fifty animals were used in a maximisation procedure, according to the method of
Guillot et al. GLP guidelines were followed. From preliminary experiments, it was decided to
use a 50 % solution of a.i. in ethanol/DEP 1:4 as a nonirritant concentration for the tests.
Irradiation was delivered from two lamps. One had a range of 400 to 310 nm, maximum 360
nm, and the other 350 to 285 nm, maximum 310 nm. The 2 control groups (la & Ib) consisted
each of 3 male and 2 female animals, and were treated identically with the respective test
groups except that they were not irradiated. The 2 test groups (Ila & 1Ib) cach contained 10
male and 10 female animals. Animals of group Ila had applications of the solution containing
a.i.; those of group IIb had vehicle only. Both of these groups were irradiated.

(a) Phototoxicity. A single application of 0.5 ml of the solution of a.i. (test animals) or of
vehicle (control animals) on a piece of gauze 2 cm x 2 cm was made to the depilated skin of
the back. After 90 minutes, this was removed, and. in animals of groups Illa and [lb,
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immediately followed by irradiation. This consisted of exposure to both lamps for 5 minutes,
followed by a 90 minute exposure to the lamp with the longer wavelength. The total irradiation
was 12.5 J/em’ , and amounted to a minimal erythema dose. The site was inspected after 24
hours. Any reaction was compared with that produced in the area surrounding the patch, which
had also been exposed to a m.e.d.

(b)Photoallergy. Four days after the first test, using the same animals, intradermal injections of
Freund’s complete adjuvant (diluted with saline 50/50) were made at each corner of the site
previously tested. The patches and irradiation were repeated. Further applications of patches
and irradiation were made on days 7 and 9. A rest period of 14 days ensued. On day 23, a new
site on the back was depilated and patches applied as before. The irradiation on this occasion,
however, was from the lamp with the longer wavelength only, for 90 minutes. Tests on other
guinea pigs had shown that this irradiation did not of itself produce any skin reaction. Readings
were made at 6, 24 and 48 hours.

Result: There was no evidence of any phototoxic or photoallergic reaction in any animal. There
were no formal positive controls, but in an appendix the findings of a series of experiments
using the same protocol are given. In these a wide range of chemicals capable of producing
phototoxic and photoallergic reactions was tested (e.g. 8-mop, 5-mop, angelica extract; and
promethazine, 3,5 4-tribromosalicylamide, etc.). These gave the expected positive results.

Man. Ten subjects had undiluted a.i. applied by means of an occluded patch for 24 hrs. The area
was then exposed to UV irradiation of an intensity slightly below the m.e.d. No abnormality
was seen. No details are given.

11. Conclusions

Acute and subchronic toxicity are low. Tests for irritation of mucous membranes and skin were
negative. Tests for sensitization were unsatisfactory, but the results of the tests for
photoallergenicity permit the deduction that sensitization is unlikely; the substance is a very
rare allergen and photoallergen in clinical practice. Tests for teratogenicity were negative.
There was no evidence of mutagenic activity, but tests for photomutagenic activity were not
carried out. The tests for percutaneous absorption are difficult to interpret.

Classification: B
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S 28: 2-ETHYLHEXYL-4-METHOXYCINNAMATE

1. General

1.1 Primary name

2-ethylhexyl-4-methoxycinnamate

1.2 Chemical names

2-ethylhexyl-4-methoxycinnamate

1.3 Trade names and abbreviations

Parsol MCX

1.5 Structural formula

CH30 CH=CH—C——CH;—CH—(CH3)3—CHj3;

1.6 Empirical formula
Emp. formula: C, H, O,

Mol weight: 290

1.8 Physical properties

Appearance: Colourless pale yellow slightly oily liquid.

1.9 Solubility
Miscible with alcohols, propylene glycol, etc.

Immiscible with water.

2. Function and uses

Use level up to 10 %.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Oral LD_: Mouse, greater than 8 g/kg b.w. Rat, greater than 20 ml/kg b.w.

3.4 Repeated dose oral toxicity

Rat. Three week oral study. Groups of 5 male and 5 female animals were given 0, 0.3, 0.9 and
2.7 ml/kg b.w./day by gavage for 3 weeks. All animals of the top dose groups exhibited loss of
body weight and a reduced relative and absolute weight of the thymus. Male rats showed a
decrease in absolute weight of the left kidney and female rats showed a decrease in the absolute
weight of the heart. At the two lower doses, the only significant alteration observed was an
increased absolute weight of the pituitary gland in male rats receiving the lowest dose. As the
number of animals was small, the investigators considered this not to be biologically
significant. The NOAEL was put at 0.9 ml/kg b.w./day.

3.7 Subchronic oral toxicity

Rat. Thirteen week oral study. Four groups of 12 male and 12 female SPF rats received the
compound in the diet at levels of 0, 200, 450 and 1000 mg/kg b.w./day. During the experiment
the usual clinical observations were carried out, as well as extensive haematological and
biochemical studies. Full gross necropsy was carried out on all survivors. Histological
investigations were carried out in half the animals of the control and top dose groups. The
organs studied included the heart, lungs, liver, stomach, kidneys, spleen, thyroid and retina. In
the remaining animals histological examination of the liver only was carried out. Six control
animals and six top dose animals were allowed to recover over 5 weeks, and then examined.

The results of the experiment showed no dose related mortality. The kidney weights of top dose
animals were increased, but were normal in the recovery animals; the increase was attributed
to a physiological response to an increased excretion load. There was a diminution of glycogen
in the liver, and a slight increase in iron in the Kupfer cells in the high dose animals. Two of
these also showed minimal centrilobular necrosis of the liver with some infiltration; similar
less marked findings were made in 2 of the control animals as well. These findings were
attributed to infection. High dose females had increased GLDH which reversed during the
recovery period. The NOAEL was put at 450 mg/kg b.w./day.

3.8 Subchronic dermal toxicity

Rat. Thirteen week dermal study. Four groups of 10 male and 10 female SD rats were treated
by an application of various concentrations of a.i. in light mineral oil. The doses were 0, 55.5,
277 and 555 mg/kg b.w./day applied to shaved skin 5 days a week for 13 weeks (The top dose
is used daily by the average consumer). Various laboratory and clinical tests were carried out
during the experiment.
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All animals survived. All animals showed a slight scaliness at the site of application, which was
attributed to the vehicle. Body weight gain was greatest at the low dose. Haematological
investigations showed no significant change. SAP was elevated in high dose animals. but not
significantly. The relative liver weight in high dose animals was elevated. but appeared normal
on microscopical examination. The authors put the NEL at 555 mg/kg b.w./day, but in view of
the liver findings this may be 227 mg/kg b.w./day.

4. Irritation & corrosivity

4.1 Irritation (skin)

Guinea pig. The a.i. was applied undiluted twice daily to 20 animals for 16 days. There were
no signs of irritation.

Man. Occlusive applications of undiluted a.i. were made to 60 subjects, of whom 20 had
sensitive skin. The applications were made for 24 hours. Observations at removal of the
patches, and 24 and 48 hours later, showed no evidence of a reaction.

In 51 male and female subjects, similar patch tests were carried out. The dilution of the a.i. (if
any) was not stated. There was no irritation.

A formulation (concentration not stated) tested on the skin of 50 subjects caused no adverse
effect.

In 53 subjects, a Draize repeated insult patch test at a concentration of 2 % caused no irritation.

In 54 subjects, a Draize repeated insult patch test of a 7.5 % dilution of a.i. in petrolatum caused
no irritation.

A 10 % solution of a.i. in dimethylphthalate was used. A total of 58 subjects was recruited, 12
males and 46 females, aged 18-63. Of these, 6 subjects failed to complete the test for reasons
unconnected with the experimental procedure.

Induction applications were made on the skin of the back, for 24 hours with occlusion. The arca
was inspected at 0, 24 and 48 hours after removal of the patch. No adverse reaction was noted
at any stage of the experiment.

4.2 Irritation (mucous membranes)

Rabbit. Groups of 4 animals had 0.1 ml of a test preparation instilled into the conjunctival sac
(concentration not stated). No further treatment in one group; in the other, the instillation was
foliowed by washing out. There were no signs of irritation.

A Draize test carried out with undiluted a.i. was found to be practically non-irritant.

5. Sensitization

Guinea pig. Twenty animals received applications of undiluted a.i. twice daily for 16 days.
After a 3 day interval without treatment, a daily challenge application was made for 3 days.
There was no evidence of sensitization.
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Two groups of 4 animals were used. Animals of one group were exposed to 0.05 ml injections
of undiluted a.i. daily for 5 days. In the other group, 0.025 ml of a 50 % acetone solution of a.i.
was applied to 2 cm* areas of shaved skin on either side. There was no evidence of sensitisation.

Man. A Draize repeated insult patch test was carried out at a concentration of 2 % in 53
subjects. There was no sensitization.

In 54 subjects, a formulation of 7.5 % a.i. in petrolatum was applied for 48 hours under
occlusion for 11 applications. After a 14 day rest, a challenge application of a single dose was
made. There was no adverse reaction.

In an extensive series of patch tests carried out in man, the a.i. was found to be very rarely
responsible for allergic contact effects.

Test for capacity to produce photosensitization

Test which “showed that the product did not provoke photosensitization.” No details supplied.

6. Teratogenicity

Rabbit. Groups of 20 female animals were mated and given a.i. in doses of 0, 80, 200 and
500 mg/kg b.w./day by gavage during the period of organogenesis. Except for a slight
reduction of maternal and foetal weight in the top dose animals, no abnormality was found.

Rat. Following a pilot study, groups of 36 rats were mated and treated with 0, 250, 500 and
1000 mg/kg b.w./day of a.i. (probably by gavage) during days 6-14 of pregnancy. Owing to an
error, the preparation of the control foetuses led to their destruction, so this part of the test was
repeated under identical conditions. Subgroups of each dose group were allowed to litter normally
and rear the offspring. The percentage of resorptions in the high dose group was elevated by
comparison with the other groups. The investigator records, however, that this relatively high rate
is the usual one with this strain of rat in this laboratory, and he attributes the difference to an
unusually low level of resorption in the other groups. No other abnormality was found.

7. Toxicokinetics (incl. Percutaneous Absorption)

Tests for percutaneous absorption

(a) In vitro tests.

Rat. Naked rat skin. This was studied in a chamber experiment. Most of the material was found
in the stripped skin; there was less in the stratum corneum, and least in the chamber. The
approximate amounts found in the chamber were: after 6 hrs, 1.13 %; after 16 hrs, 11.4 %; and
at 24 hrs 17.9 %. The figures for the horny layer and the strippings combined were,
respectively. 31.4 %. 44.4 % and 45.7 % (percentages of applied doses). Solutions of 3 % and
20 % of a.i. gave similar results.

In another set of experiments, various amounts of ”Parsol 1789 (4-tert-butyl-4’-
methoxydibenzoylmethane) were added to the a.i. in the formulation. There seemed to be no
effect on the absorption of the a.i.
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Pig. A similar experiment using mini-pig skin was carried out in which “Parsol 1789* was used
as well as the a.i. Using 3 sorts of formulation, about 3 % of a.i. was found in the chamber in
6 hrs. Using the concentrations proposed for a particular commercial use (i.e., 7.5 % of "Parsol
1789* and 2 % of a.i.) about 2.2 % was found in the chamber. It is calculated by the authors
that the total absorption for a 75 kg consumer would be about 70 mg, or 0.9 mg/kg b.w. (Note
however that the maximum proposed use level of a.i. is 10 %).

Man. A test on human abdominal skin in a chamber was carried out. With 7.5 % a.i., about
0.03 % is found in the chamber in 2 hours, 0.26 % in 6 hours, and 2.0 % in 18 hours. Various
combinations of a.i. and "Parsol 1789* were investigated.

(b) In vivo tests.

Man. Eight healthy volunteers had small amounts of radioactive a.i. applied to the interscapular
region. One group of 4 had the material applied under a watch glass; the other 4 had it applied
on gauze, whith occlusion in one case. Tests for absorption of a.i. were negative except for
about 0.2 % in urine. The concentrations used were not stated.

In a preliminary experiment, a capsule containing 100 mg of a.i. was taken orally. As a
lipophilic substance, the a.i. is very likely to be metabolised; it is known in any case to be
hydrolysed by plasma esterases, although slowly. The cumulative excretion of 4-
methoxycinnamate in the urine over 24 hours was studied by GC/MS of the methyl ester
derivative (This method would also detect 4-hydroxycinnamic acid). Over 24 hours, 13.2 % of
the amount ingested was recovered, equivalent to 21.5 % of the amount that would be expected
if the a.i. were completely absorbed. In the main part of the experiment, an o/w cream
containing 10 % a.i. was used. Applications of 2 grams of this material (= 200 mg a.i.) were
made to the interscapular area of each of 5 male subjects, aged 29 to 46. The area of skin
covered was 25x30 cm. After application, the area was covered with 3 layers of gauze, left in
place for 12 hours. Blood was taken at times 0, 0.5, 1, 2, 3, 5, 7, and 24 hours. Urine was
collectedat 0,1, 2,3,4,5,6,7, 12, 24, 48, 72 and 96 hours.

The control plasma samples showed a level equivalent to about 10 ng/ml before any
application had been made. There was no evidence of any rise in plasma levels during the
experiment. The urine showed a “physiological” level of 100 to 300 ng/ml. No significant
increase in this amount was found in any sample. The authors conclude that very little, if any,
of the compound was absorbed under the conditions of the experiment.

8. Mutagenicity

Salmonella mutagenesis assays were performed on the usual strains. There was a positive
result with TA 1538 without metabolic activation. This was thought to have been a batch effect.
From another laboratory, a very weak positive was found with TA 1538 without activation, at
10 pl/plate; it was not found in 2 replicates, nor in a second Ames test.

A test for mutagenesis and crossing over in S. cerevisiae was negative.

A test using Chinese hamster V 79 cells showed a very slight increase in mutant colonies with
dose.
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A test in human lymphocytes in vitro was negative.

A test for cell transformation in Balb/c 3T3 cells was negative.

A test for unscheduled DNA synthesis was negative.

Tests in Drosophila:

There was an increase in the frequency of sex-linked recessive lethals.
There was no evidence of mutagenicity in feeding tests (adults and larvae).
Somatic mutation and combination tests using wing structure were negative.

Mouse. Micronucleus test. No effect was found up to 5000 mg/kg b.w.

Test for photomutagenic activity

These were carried out in cells of S. cerevisiae, which had previously been shown not to be
affected by a.i. (supra). Doses of a.i., dissolved in DMSO, ranged from 0.06 to 625 pg/ml, and
radiation up to 500000 J m” UVA and up to 12000 UVB (50 and 1.2 ] cm™). Chlorpromazine
was used as the positive control. Suitable negative controls were also employed. The
experiment appears to have been well carried out. The results show that the a.i. is not
mutagenic under these conditions; that UVA and (more markedly) UVB are mutagenic; and
that the a.i. protects against this effect in a dose dependent manner.

10. Special investigations

Test for capacity to produce phototoxicity

Man. In 10 subjects, patches were applied for 24 hours and the areas then exposed to a
suberythematous dose of UV irradiation. There was no evidence of phototoxicity.

Test for inhibition of UV-induced tumors

Hairless mouse. The animals were exposed to repeated doses of UV simulating the solar energy
spectrum. After a rest period, 3 applications a week were made to an area of skin of 12-o-
tetradecanoyl phorbol-13-acetate (at first at 10 pg/ml, but later at 2 pg/ml, as the higher
concentration was found to be irritant). Suitable controls were used. The test group was
completely protected by 50 % a.i., and 7.5 % gave an effect equivalent to reducing the
insolation four-fold. It had been suggested that the a.i. could itself have been a promoter, but
there was no evidence of this.

11. Conclusions

The compound appears to have low acute and subchronic toxicity, orally and dermally; it does
not irritate the mucous membranes in conventional animal tests. The data presented suggest
that the compound is not an irritant or sensitizer in animals; however, tests for sensitization
were carried out at levels below the proposed maximum use level. Clinical investigation shows
that this compound is very rarely responsible for allergic contact dermatitis in man. There is no
carcinogenicity study, but an extensive range of mutagenicity studies were nearly all negative.
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A test for photomutagenicity was negative, although the dose of UVB used was rather low.
Animal studies for teratogenic activity were negative. Percutaneous absorption in man appears
to be very low.

12. Safety evaluation

Calculation of safety margin. Evidence from experiments with human and pig skin in vitro
suggests that about 0.26 % and 2.6 % is absorbed over 6 hours, respectively; hairless rat skin
in vitro suggests about 1.1 % absorption. A reasonable figure overall is about 1.3 % absorption.
Human experiments in vivo show that about 13 % is absorbed following oral ingestion; using
identical analytical techniques. no absorption could be found following application of a 10 %
formulation to 750 cm’ of skin under semi-occlusive conditions for 12 hours.

Taking the maximum absorption as 1.3 %, and assuming the application of 0.5 mg/cm’ of a
10 % formulation over the entire surface of the body, the amount absorbed in use would be
about 12 mg, or about 0.17 mg/kg b.w. Oral No Effect Levels of 250 and 900 mg/kg b.w./day,
and a dermal No Effect Level of at least 230 and possibly 550 mg/kg b.w./day are found;
teratogenic tests in rabbit and rat show a No Effect Level of more than 500 mg/kg b.w./day.
Taking all these findings into account, the safety margin may be conservatively estimated at
about X 1450.

Classification: A
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S 59: ALPHA’-(2-OXOBORN-3-YLIDENE)-
TOLUENE-4-SULPHONIC ACID

1. General

1.1 Primary name

alpha’-(2-oxoborn-3-ylidene)-toluene-4-sulphonic acid

1.2 Chemical names
alpha’-(2-oxoborn-3-ylidene)-toluene-4-sulphonic acid

3-(4’-sulpho)benzylidenebornan-2-one

1.3 Trade names and abbreviations

Mexoryl SL

1.5 Structural formula

0 SO4H

AN

1.6 Empirical formula
Emp. formula: C ,H, 0,S.3H,0
Mol weight: 374.5

1.8 Physical properties

Appearance: Crystalline substance, absorption maximum 294 nm

1.9 Solubility

Highly soluble in water and ethanol.

2. Function and uses

Use level up to 6 %, expressed as acid.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity
Rat, oral: 2.2 to 3.2 g/kg b.w.; 1.29 g/kg b.w.
Mouse, oral: 1.83 g/kg b.w.

3.4 Repeated dose oral toxicity

Rat. Oral. Following a pilot study, doses of 0, 150, 300 and 600 mg a.i. (expressed as acid)/kg
b.w./day were chosen. These were given to groups of 5 male and 5 female animals 7 days a
week by gavage for 28 days.

All animals were subjected to necropsy. Food consumption was reduced at the intermediate and
high doses, more marked in males. Salivation following dosing was noted in all high dose
animals. High dose males showed a significant fall in serum sodium and a rise in chloride values.
There was a fall in blood glucose levels in all female dosed animals, and in males of the high and
intermediate dose groups. The authors put the No Effect Level at 150 mg/kg b.w./day.

3.7 Subchronic oral toxicity

Rat. Oral. A 3 month study was carried out according to GLP guidelines. Groups of 10 male
and 10 female animals were given 0, 100, 250, and 625 mg/kg b.w./day by gavage. The doses
are expressed as the triethanolamine salt; as a.i. they are 0, 71.5, 179 and 447 mg/kg b.w./day.

The main clinical finding was ptyalism after dosing in high dose animals. There was a significant
fall in body weight gain and food consumption in high dose animals. High dose males showed an
increase in urea and cholesterol. Although there was some fall in blood sugar in dosed animals, it
always remained within the physiological range. In all dosed male animals there was an increase in
the blood levels of alanine aminotransferase, but this was found in females at the high dose only. This
increase became even more marked in the recovery period after the termination of dosing. There was
also an increase in aspartate aminotransferase in dosed males, but not in females. Organ weights
showed a marked increase in the liver weight of high dose females, and microscopy showed
hepatocellular hypertrophy. In view of the enzyme findings, the livers of all the experimental animals
were examined by an independent histologist. The conclusion was that the appearances in every case
were within normal limits. In view of this, and the fact that (a) some enzyme changes were not found
in female animals, and (b) that the levels continued to increase even after dosing had stopped, the No
Effect Level was put at 250 mg/kg bw/day, equivalent to 179 mg/kg b.w./day of the a.i.

4. Irritation & corrosivity

4.1 Irritation (skin)

Rabbit. 6 NZW animals were used. A 6 % neutral aqueous solution of a.i. was applied under
occlusion for 24 hours to 2 areas, one of which was abraded. No adverse reaction was seen. A
similar test using a 4 % solution was also negative.
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Test for capacity to cause irritation on repeated application

Rabbit, guinea pig, rat. A 4 % solution of a.i., neutralised, was applied daily for a month. The
result was negative. No details of the tests are given.

4.2 Irritation (mucous membranes)

Rabbit. A neutralised aqueous solution containing 6 % a.i. was used in a Draize test in 6 NZW
animals. The application was judged to be very slightly irritant.

5. Sensitization

Guinea pig. Thirty Dunkin-Hartley animals were used in a Magnusson-Kligman procedure.
The concentration of the test solution was 6 %. Freund’s complete adjuvant, 50 %; a.i. diluted
50 % in water, and a.i. diluted 50 % in FCA/water were injected around the test area. One week
later the area was treated with a 6 % solution of a.i. as a patch with occlusion for 48 hours. Two
weeks later, challenge applications of 1 % and 0.5 % solutions were made to a fresh site for 24
hours with occlusion. The test was negative.

6. Teratogenicity

Rat. Oral. A standard study was carried out in groups of 20 pregnant female animals. Doses of
0, 50, 150 and 450 mg/kg b.w./day were administered by gavage from days 6 to 15 of gestation.
There was no evidence of teratogenic or embryotoxic activity.

7. Toxicokinetics (incl. Percutaneous Absorption)

Tests for percutaneous absorption

(a) Tests in vitro. Using "'-C a.i. in a concentration of 6 %, the skin of hairless rats was studied
in a Franz chamber over 24 hours, with frequent regular sampling of the saline/bovine albumen
fluid in the receiving chamber. Eight replicates were carried out. From an alcoholic vehicle,
absorption was 3.0 %, and from a cream formulation 1.6 % of the applied amounts.

A further series of experiments was carried out using human female breast skin, removed at
plastic surgery. Here, the respective figures were 0.007 % and 0.18 % respectively.

(b) Tests in vivo. The hairless rat was again used. Six animals were tested, using radioactive a.i.
(1) A saline solution of the radioactive a.i. was given intravenously, and its elimination in urine
and faeces followed over 120 hours. The greater part (81.28 %) was eliminated within 24
hours, and 97.76 % of the administered dose was accounted for. (ii) In 6 animals, a 6 % cream
formulation was applied to the skin, and a metal device prevented rubbing or licking for 6
hours. At the end of that time, the area of application was washed, and the excretion of a.i.
followed over 120 hours. The animals were then sacrificed. The amount excreted was very
small (1.24 % in all) but some 30 % of the cutaneous application was not accounted for, even
though the area of application was stripped and the strippings and the remainder of that area
homogenised and counted. The deficiency is attributed to loss of epidermis over the period of
the experiment. The bioavailability of the a.i. by percutaneous absorption, by comparison with
intravenous injection, was found to be 1.28 %.
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8. Mutagenicity

A standard Ames test was negative. A micronucleus test in the mouse was negative. A test for
chromosomal aberration /1 virro in Chinese hamster ovary cells was negative. A test for
photomutagenicity in E. coli WP2 was negative.

10. Special investigations

Tests for capacity to produce phototoxicity and photoallergy

Rabbit. Application of a 5 % aqueous solution followed by UV irradiation was carried out daily
for 2 weeks. The substance was stated to be “slightly phototoxic*. No details are given.

Guinea pig. Fifteen female Dunkin-Hartley animals were used, 10 test and 5 positive controls.
Each animal had areas of about 8 cm x 6 cm prepared by shaving and stripping. Three patches
of filter paper were then applied to the area. In test animals, 2 of the patches were wetted with
0.3 ml of a 1 % solution: the third patch was dry. In the positive control animals, the agent used
was 20 % chlorpromazine hydrochloride in petrolatum. Following 90 minutes occlusion, the
dressing was removed from one of the treated areas and from the arca treated with the dry
patch; the second treated area remained occluded. The exposed sites were then exposed to 5 15
watt “Blacklight** tubes for 4 hours. The intensity of the irradiation was not measured; the
maximum output was at 350 nm. The remaining dressing was then removed, and readings were
made at once. and at 24, 48, 72 and 96 hours. Some animals showed slight reactions in the areas
treated with a.i.; the positive control areas showed a brown pigmentation in the exposed arcas
throughout the period of observation. The test was interpreted us negative.

Guinea pig. Following pilot experiments to determine a concentration of a.i. that was not a
primary irritant, patches wetted with 0.5 ml of a 6 % solution were applied for 90 minutes with
occlusion to 2 groups of animals (Group 1, 3 male and 2 female animals, treated and not
irradiated; group 2, 10 male and 10 female animals treated and irradiated). After removal of the
patches, animals of group 2 were irradiated with a med from 2 lamps: one with an output {from
400 to 310 nm, and one with an output from 350 to 285 nm. Exposure to the combined lamps
was for 5 minutes, followed by 90 minutes exposure to the lamp with the longer wavelength.
The sites were inspected at 6 and 24 hours, and scored with a numerical scale.

On the following day, 4 intradermal injections of FCA, 50/50 in saline, were made at cach
corner of the application site. On day 4 an occlusive application was made, followed by
irradiation as above. This was repeated on days 7 and 9. Following a rest period, on day 22 a
new site on the back was prepared. followed on day 23 by an occlusive application for 90
minutes and irradiation, from the longer wavelength lamp only, for 90 minutes. There was no
evidence of phototoxic or photoallergic reactions. There were no contemporancous positive
controls, but a list is given of the results of similar experiments in the same laboratory, using
known phototoxic and photoallergenic compounds; these showed strong positive reactions.

11. Conclusions

This compound has been carefully investigated. Acute toxicity was low. Tests for skin and
mucous membrane irritation. and for sensitization, were negative, as were tests for
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phototoxicity and photoallergenic activity. A subchronic oral study gives a No Effect Level of
179 mg/kg b.w./day. Percutaneous absorption is low: taking the worst case, and comparing it
with the No Effect Level in the 3 months oral study, the safety factor may be calculated to be
about 770. Tests for mutagenicity and photomutagenicity were negative.

Classification: A



272 - Reports of the Scientific Committee on Cosmetology

S 64: 1-P-CUMENYL-3-PHENYLPROPANE-1,3-DIONE

1. General

1.1 Primary name

1-p-cumenyl-3-phenylpropane-1,3-dione
1.2 Chemical names
1-p-cumenyl-3-phenylpropane-1,3-dione
4-isopropyldibenzoylmethane

1.3 Trade names and abbreviations

Eusolex 8020

1.5 Structural formula

HO 0]

1.6 Empirical formula
Emp. formula: C H 0O,
Mol weight: 266.32

1.8 Physical properties

Appearance: Yellow white crystalline substance.

1.9 Solubility

The substance is soluble in ethanol but not in water.

2. Function and uses

Proposed for use as a sunscreen in concentrations up to 5 %.
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TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Rat. Oral. Greater than 10 g/kg b.w. at 1 day, and greater than 6 g/kg b.w. at 7 and 14 days.

3.2 Acute dermal toxicity
Rat. Greater than 10 g/kg b.w.

Intraperitoneal. Greater than 16 g/kg b.w. This high level is attributed to a failure to absorb the
a.i. from the peritoneal cavity. Dog. No deaths at 5 g/kg b.w.

Test for capacity to produce phototoxicity

Mouse. Forty male and 40 female animals were used, in 4 groups. The test animals had
200 mg/kg b.w. in arachis oil injected intraperitoneally, followed by irradiation for 4.5 hours
from a quartz lamp (no details given). The intraperitoneal a.i. was then repeated. For controls,
there were: a group given the injections but no irradiation; a group given irradiation but no
injections; a group given neither irradiation or injections. There was no evidence of
phototoxicity (Compare, however, the intraperitoneal LD, , above).

Man. One male and 4 females were tested. The a.i. was made up as a 2 % solution in ethanol.
Three areas on the forearm were delineated. Two of them had applied 0.05 ml of a.i. solution;
the third was not treated. The first and third areas were exposed to UV irradiation (quartz lamp,
no details given); one of the treated areas was not irradiated. The test was negative.

A similar test was carried out on 3 male and 2 female subjects, except that the a.i. was made up
as a 4 9% solution in ethanol. The test was negative.

3.7. Subchronic oral toxicity

Rat. A 3 month study (with one month recovery) was carried out according to GLP guidelines.
Groups of 15 male and 15 female animals were fed a.i. in the diet at levels equivalent to 0, 10,
30, 100 and 300 mg/kg b.w./day (respectively groups 1, 2, 3, 4 and 5). 10 male and 10 female
rats in each group were sacrificed at 12 weeks; the remainder were fed normal diet and
sacrificed at 17 weeks (treatment free follow up, TFFU animals).

There were no substance related deaths. Body weight gain was reduced in males of groups 3
and 5, but normal in TFFU animals. Food intake was somewhat reduced in all treated groups.
Males and females of groups 4 and 5 showed significant increases in the absolute and relative
weight of the liver. This was also found in males of groups 2 and 3. The absolute and relative
weights of the kidney were increased in males of group 5, and the relative weights in males of
group 3 and 4. Absolute and relative weights of the thyroid were increased in males of groups
4 and 5. and the relative weight in group 3; in females there was an absolute increase in thyroid
weight in group 5. In TFFU animals no abnormality was found. Histological examination
revealed a tendency for a dose related increase in necrosis of hepatocytes, but this was slight.
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There was a suggestion of dose related increased activity of the thyroid glands. but again this
was slight. In TFFU animals no abnormalities were found.

There was a significant increase of bilirubin in males of group 5, and in females of groups 3, 4
and 5. There was a significant increase of cholesterol levels in males of group 5 and females of
groups 4 and 5. In TFFU animals no such changes were found. No significant changes in
plasma enzymes were noted.

This seems to have been a well conducted study. The liver changes may be due to increased
metabolic activity. If the rise in cholesterol is significant. the NOAEL may be between 30 and
100 mg/kg b.w./day.

4. TIrritation & corrosivity

4.1 Irritation (skin)

Rabbit. Six animals were used, of which 3 were scarified. Occlusive applications of 0.5 g of
a.i. moistened with arachis oil were made for 24 hours. Another area was similarly treated
except that talc replaced the a.i. There was no evidence of irritation.

Man. Six formulations were tested; 4 were cream formulations and the others were oily. The
concentration of a.i. was 10 % in 3 formulations; probably less, in combination with another
sunscreen. in the others. A closed epicutaneous patch test was carried out in 26 subjects
suffering from various skin disorders. The amount of formulation applied was 50 mg, and the
length of the test was 24 hours. No irritation was produced.

In the same group of patients, a similar experiment was carried out except that the skin was first
stripped 6 times. No abnormality was produced. Subsequent exposure to a sun ray lamp (no
details given) produced no abnormality.

Tests for capacity to produce irritation on repeated exposure

Man. A 5 % solution of a.i. in mineral oil was applied to the forearms of 10 female volunteers.
A Duhring chamber (area 113 mm°) was fixed to the skin. Occlusion was not used. The duration
of each application is not stated. The applications were made to the same site 5 days a week for
2 weeks. There was no evidence of irritation.

A similar experiment was carried out on 2 groups of 10 female subjects. In this case, the skin
was first scarified. The chambers were fixed, with occlusion, for 24 hours; this was repeated
3 times on the same area of skin. There was no evidence of irritation.

In 6 healthy volunteers, repeated application of formulations to the same areas of skin “at lcast
once a day* for 5 to 6 weeks gave no reaction. No details are given.

4.2 Irritation (mucous membranes)

Rabbit. A Draize test using a.i. as a powder was negative.

Chorioallantoic membrane of the chick. The membrane was exposed at 10 days gestation. Four
to six eggs were used at each dose level (0.5 % and 2 %). The test was negative.
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5. Sensitization

Guinea pig. Four groups of Pirbright White animals were used: treatment; positive control;
vehicle control; no induction. Each group contained 5 males and 5 females, except the no
induction group, which contained 6 males and 8 females.

Test animals were treated daily, 5 days a week, with 10 % a.i. in arachis oil applied to the
shaved skin of the flank. Animals of the vehicle control group were treated with arachis oil
only. Positive control animals received 2 % dinitrochlorobenzene in ether for the second week.

Challenge was made after a 14 day rest period. The first group received 1 % a.i. in arachis oil
to a new site. The second received 0.2 % dinitrochlorobenzene similarly. The third group was
treated with vehicle only. Five animals of group 4 were treated with the agents to exclude a
primary irritating action. The test was negative.

Man. Twenty volunteers, 8 male and 12 female, were used. Care was taken to exclude those
with a history of skin disease. Six formulations were used, but no information about them is
given. They were applied on patches to the upper arm with occlusion for 24 hours, 3 days a
week, for 3 weeks. After a 10 day rest period, the same applications were made once to the
opposite arm. One subject, a woman, showed a clear positive response. On further questioning,
it appeared she had recently begun to show contact dermatitis to some plants and perfumes.

Test for capacity to produce photosensitization

Man. Five healthy volunteers, | male and 4 female. were tested. Three areas of the forearm
were delineated. The first 2 were treated with 0.05 ml of a2 % solution of a.i. in ethanol. One
of these areas, and an untreated area, were exposed to UV irradiation (no details given). After
a 10 day rest, the same procedure was carried out, except that liquid paraffin replaced the
ethanol. After a further 10 days, one area was treated with 1 ml of a 2 % solution of a.i. in soft
soap. All 3 areas were then irradiated again. There was no evidence of photosensitization.

In a similar experiment, 4 % a.i. was made up in ethanol for the first application; in paraffin oil
for the second: and in an 8 % hand soap solution for the third. There was no evidence of
photosensitization.

6. Teratogenicity

Fertile hen’s eggs. Groups of 20 fertile eggs were used. The a.i. was made up in olive oil, and
amounts of 0, 0.1, 0.5, 1.0, 5.0 and 10.0 mg/egg injected on either day | or day 5 of
development. There was a dose related increase in death rate of the embryos, which amounted
to 100 % at the top doses. Some diminution of body weight, liver weight and heart weight were
found with the higher doses, but there was no evidence of teratogenic activity.

Rat. Following a pilot study, doses of 0, 30. 100 and 300 mg/kg b.w./day were given by gavage
to groups of 20 to 25 pregnant rats from day 6 to 15 of gestation. The a.i. was dissolved in olive
oil. GLP guidelines were followed. There was some increase in early absorptions in all dosed
groups. but these were not dose related or statistically significant. There was no evidence of a
teratogenic effect.

This appears to have been a well conducted study with a clear negative result.
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7. ‘Toxicokinetics (incl. Percutaneous Absorption)

Percutaneous Absorption
Man. Two experiments are reported.

(a) Six healthy male volunteers were used. A 5 % o/w emulsion containing "-C a.i. was applied
over 200 cm’ on the forearm of each subject, using approximately 1 g of the formulation (exact
amount determined by difference). Exposure was for 6 hours. At this time, the area was washed
with soap and water and then rinsed with further water. Urine was collected over 48 hours and
faeces over 3 days, and the radioactivity measured. The total radioactivity in urine and facces
amounted to 2.786 % of the amount applied. However, some 39 % of the net amount of
radioactivity applied was not accounted for.

(b) In a similar study, 2 male volunteers were used. The differences were, firstly. that cleaning
of the skin was with ether; secondly, that 9 cm’ of the application area was stripped 15 times at
the end of the first exposure and also at the end of the experiment, and the radioactivity in the
strips counted; the values were then extrapolated to 200 cm’; and thirdly, that urine and facces
were collected over 120 hours. The mean overall recovery was now 92.9 %, which is attributed
to the use of ether for cleaning, as the a.i. is insoluble in water. The mean percentage of net
applied radioactivity recovered in the urine and faeces was 0.754 %.

Combining the results, and postulating the application of 25 g of formulation (one half of an
average pack) the authors suggest that absorption may amount to 0.6 mg/kg b.w.

8. Mutagenicity

A standard Ames test was negative. A similar test in tryptophan dependent mutants of £. coli
WP2 and WP2uvrA was also negative.

A chromosomal aberration test iz vitro in Chinese hamster V79 cells was negative, although
the maximum concentration which could be tested was 1.5 pg/ml, due to precipitation. Positive
controls reacted as expected.

10. Special investigations

Test for capacity 1o produce subjective disconifort

Man. A technique devised by Frosch and Kligman was used. A solution of a.i. in 5 % mineral
oil was rubbed into the nasolabial folds of 12 subjects who were sensitive to a similar
application of 5 % lactic acid. No subject reported discomfort.

Test for production of photocontact allergy

Man. Twenty-five healthy volunteers were tested. The material was tested under the name
“Creme W”. No details are given about it. As a preliminury, a m.e.d. was determined for each
subject using SSR from a xenon arc. Induction was carried out by applying 10 pl of the
preparation over 4 cm’ of the back with occlusion for 24 hours. Following removal of the patch
and wiping of the skin, the area was exposed to 3 m.e.d.s from the arc. This was repeated after
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24 hours, and then twice weekly for 3 weeks. After a rest period of 10 to 14 days, 2 previously
untreated areas of the skin of the back were treated with a.i. in the same manner. After removal
of the patches, one of the areas was exposed to 4 J/cm® of UVA (320 to 400 nm). The other
treated area was not irradiated. A third untreated area of skin was also irradiated. There were
no abnormalities.

The test was repeated with “Creme Y”, about which no details are supplied. No abnormalities
were produced.

11. Conclusions

Acute toxicity is low. Tests for primary irritation and for irritation on repeated insult were
negative, as were tests for production of irritation of mucous membranes. Tests for production
of phototoxicity were negative. A test for capacity to produce sensitization in guinea pigs was
negative, but a similar test in man showed 1 positive in 20 subjects. The compound is well
recognized clinically as a frequent cause of photocontact allergy and photosensitization in man.
Oral subchronic testing suggests a NOAEL of 30 mg/kg b.w./day. Tests for mutagenicity were
negative; tests for photomutagenicity were not carried out. Tests for percutaneous absorption
in man are reported to suggest that about 0.6 mg/kg b.w. might be absorbed. Tests for
teratogenic activity were negative.

It is noted that it was originally proposed to use this compound at 2 %; 5 % is now proposed.
Depending on the assumptions made, the safety factor may be as low as 50. A test for
photomutagenicity shoud be carried out.

Classification: B
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S 72: HOMOPOLYMER OF (.+.)-N-((4-((4,7,7-TRIMETHY L-3-
OXOBICYCLO(22.1)HEPT-2-YLIDENE)METHYL)) PHENYL))-
METHYL)-2-PROPENAMIDE

1. General

1.1 Primary name

Homopolymer of (.+.)-N-((4-((4.7,7-trimethyl-3-oxobicyclo(2.2.1)hept-2-ylidene)methyl))
phenyl))-methyl)-2-propenamide

1.2 Chemical names

Homopolymer of (.+.)-N-((4-((4,7,7-trimethyl-3-oxobicyclo(2.2.1)hept-2-ylidene)methyl))
phenyl))-methyl)-2-propenamide

1.5 Structural formula

CHz'CHZ
n

CO o)

NH

H,C

1.6 Empirical formula
Emp. formula: (C, H,NO,),
Mol weight: highest value between 17000 and 40000; about one third has a MW less than 4000.

1.7 Purity, composition and substance codes

The substance is a mixture of isomers on positions 4’ and 2’ of the phenyl ring.

1.8 Physical properties
Appearance: Light brown powder.

Maximum absorbance is at 295 nm.
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1.9 Solubility

Insoluble in water; soluble in organic solvents.

2. Function and uses

Proposed for use as a sunscreen at levels up to 6 %.
TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Mouse. A limit test was carried out on a group of 6 male and 6 female albino CFLP mice. The
a.i. was administered once by gavage in a dose of 5000 mg/kg b.w. as a suspension in CMC
0.5 %. No abnormality was found over 14 days or at necropsy. The LD, was greater than
5000 mg/kg b.w.

Rat. A similar experiment gave the same result; the LD, was greater than 5000 mg/kg b.w.

3.2 Acute dermal toxicity
Test for capacity to produce phototoxicity following cutaneous application.

Guinea pig. The a.i. was used as a suspension in castor oil at 20 % w/v, and was applied under
patches, with occlusion, for 90 minutes. Following preliminary testing, 5 animals were used as
negative controls, being treated with a.i. but not irradiated. The test group comprised 11 male
and 11 female animals. In each, 2 areas were treated with a.i., but after removal of the patches,
only one of the areas was irradiated. The irradiation was from 2 lamps, with outputs at 285 to
350 and 310 to 400 nm respectively. Both lamps were used at a distance of 10 cm from the skin
for 5 minutes, and then the longer wavelength lamp was placed 5 cm from the skin for 90
minutes. The total energy was 12.5 J cm”, comprising 99 % UVA and | % UVB. This amount
of irradiation equalled I med under the conditions of the experiment. No contemporaneous
positive control was used, but the authors give earlier results from their laboratory, using the
same technique, with known phototoxic substances such as methoxypsoralens, angelica and
riue extracts, etc.. which yielded the expected positive results. It was concluded that the a.i. did
not induce phototoxicity in this experiment.

3.7 Subchronic oral toxicity

Rat. A 3 month oral study was carried out in 4 groups of SD rats with 10 male and 10 female
animals in each group. The a.i. was made up in 2 % polysorbate + 0.01 % dimethicone in water,
and administered by gavage in doses of 0, 150, 450 and 1350 mg/kg b.w./day. The study was
carried out in conformity with OECD guidelines. There were no deaths, and no significant
abnormal findings. The NOAEL is put at 1350 mg/kg b.w./day.
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4. Irritation & corrosivity

4.1 Irritation (skin)

Rabbit: Six male NZW animals were used: testing was carried out according to the J.O. de la
République Frangaise of 2/2/82. Sites on either side of the dorso-lumbar spine were prepared,
one abraded and one not. A 20 % suspension in carbitol was applied. in a volume of 0.5 ml, to
either side, with occlusion for 24 hours. At first. slight to well defined erythema, with or
without slight oedema, was noted at 4/6 intact sites and 6/6 abraded sites. At 72 hours, slight
erythema was found in 2 animals only. The index of irritation was 1.2 (maximum 8). The a.i.
at 20 % in carbitol was deemed to be “slightly irritant*.

Three NZW animals were tested according to OECD guidelines. Areas were prepared on either
side of the dorso-lumbar spine; one side was used for testing and the other as a control. On a pad
moistened with 0.5 m] of water, 500 mg of a.i. was applied to the test site, and held in position with
a semiocclusive dressing for 4 hours. Over the first 72 hours, there were slight erythematous
changes in 2 animals, and moderate erythema in the third. All changes had disappeared by the sixth
day. In accordance with 83/467/CEE, the substance was classified as ‘‘non-irritant*.

4.2 Irritation (mucous membranes)

Rabbit. A Draize test was carried out in 6 NZW animals, according to the protocol of J.O. de
la République Frangais 21/10/84. A 20 % solution of a.i. in castor oil was used in onc cye, with
the opposite eye acting as control. Observation was at 1 hour and then daily for 7 days.
Although there was marked red colouration of the conjunctivae of 5/6 animals after 1 hour, the
overall score indicated that the substance should be classified as “very slightly irritant*. Three
male NZW animals were tested according to OECD guidelines, using the a.i. as a powder.
There was slight redness and chemosis initially, but the overall score over 72 hours indicated
that the material was “non-irritant*.

5. Sensitization

Test for capacity to cause delayed contact hypersensitivity.

Guinea pig. Thirty female Dunkin-Hartley albino animals were used: 20 test and 10 control.
The a.i. was made up at 40 % and 20 % in carbitol; further dilutions were made by adding liquid
paraffin to these suspensions. Areas of 4 x 6 cm were prepared on the upper back. Control
animals were treated identically with test animals throughout, except that a.i. was omitted. In
the test animals, the usual intradermal injections of Freund’s complete adjuvant with or without
a.i. were given. One week later, a patch saturated with a 20 % suspension of a.i. was applied to
the same site for 48 hours with occlusion. Challenge applications were made 2 weeks later to
2 sites on the flank: 8 % and 4 % applications were made and occluded for 24 hours. No
differences were seen between the control and test animals; the test was negative.

Test for capacity to produce contact hypersensitivity.

Man. A preliminary and a main study were carried out. In the preliminary test, the a.i. was
applied as 0.5 ml of a series of dilutions in castor oil; the concentrations tested were 2.5 %, 5 %,
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10 %, 15 %, and 20 %, for 48 hours with occlusion. Since no adverse reaction was seen, the
concentration of 20 % was used in the main test in 30 volunteers. A dose of 0.5 ml of the
solution of a.i. in castor oil was applied to a strip of material 2 x 2 cm. This was placed on the
forearm and occluded for 48 hours. This application was repeated to the same site 5 times in
all, over a period of 3 weeks. Following a 2 week rest period, a challenge application of the
same strength was applied to 2 different areas on either forearm, again for 48 hours with
occlusion. There was no evidence of hypersensitivity (There is a slight difficulty in being sure
that the concentrations given above were those actually used, but this was almost certainly the
case).

Test for capacity to produce photosensitization.

Guinea pig. Forty two female animals were used: 10 test, 10 negative control, 20 positive
control, and 2 for range finding studies. The a.i. was made up as a 20 % suspension in carbitol.
The light sources were (a) a lamp emitting from 285 to 400 nm and (b) a lamp emitting from
320 to 400 nm. Dosage was measured with Osram ‘Centra’ radiometers. Following a range
finding test. a concentration of 20 % a.i. was chosen for testing.

Induction. 0.025 ml of the test solution was applied to a circular depilated area of 2.5 cm’ on
the back of each animal. This was allowed to remain in place for 30 minutes. The animals were
then placed in a restraining cage and exposed to UVA + UVB radiation for 10 minutes: 485 and
185 mJ cm respectively. This procedure was repeated every 48 hours, 5 times in all. Control
animals were treated similarly, except that no chemical was applied to the skin. For a positive
control, 0.1 % dibromosalicylanilide was used.

Challenge. After a 12 day rest, applications were made in the same manner as before, and 30
minutes later, animals were exposed to UVA only, at 10 J cm™.

There was no reaction in any group, nor any evidence of irritation. As a result, the positive
control was repeated in a further 10 animals, this time using tetrabromosalicylamide in
petrolatum. This gave positive reactions. It was concluded that there was no evidence for the
production of photosensitization by the a.i.

6. Teratogenicity

Rat. Groups of about 20 pregnant animals were given doses of a.i. by gavage during days 6 to
15 of pregnancy. The doses used were 0, 100 and 1000 mg/kg b.w./day. There was no evidence
of teratogenic activity.

7. Toxicokinetics (incl. Percutaneous Absorption)

Test for percutaneous penetration.

Hairless rat in vivo. Six female rats were anaesthestized and an application of 2 mg of an
ointment containing 5 % a.i. was made over an area of skin of 1 cm’, delineated by a silicon
ring. Occlusion was not used. The a.i. was labelled with "C in the aromatic ring. After 4 hours,
the area of application was cleaned, and the animals were transferred to individual metabolism
cages which permitted the separate collection of urine and faeces. After 96 hours the animals
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were sacrificed and the area of application was stripped 6 times with adhesive tape. The
gastrointestinal tract and the area of application were removed. Radioactivity was estimated in
the urine and faeces (24 hour collections), in the gastrointestinal tract, in the carcass, in the skin
in the area of application, and in the strippings. The amounts found were (in percentages of the
amount applied): urine over 96 hours, 0.052; faeces over 96 hours. 1.521: GIT at sacrifice,
0.015; skin in area of application, 0.053; stratum corneum in area of application, 0.095. Total,
1.829 % of amount applied (100 pg). If the amount in the skin and strippings at the site of
application be excluded, the percentage of a.i. absorbed was 1.681 % of the applied amount. It
was also shown in this experiment that the excretion halflife of the absorbed a.i. was about 24
hours.

8. Mutagenicity

A standard Ames test was carried out. There was no evidence for an increase in revertants, with
or without activation.

A Chinese hamster ovary cell line was used to test for chromosomal aberrations /11 vitro. There
was no evidence of clastogenic activity.

Mouse. A micronucleus test was carried out in accordance with GLP. The test was negative.
10. Special investigations

Test for photostability in vitro.

A 4 % o/w emulsion was studied. This was exposed in a layer 1 pm thick to SSR from a xenon
arc, filtered and refracted to give UV wavelengths only. The intensity of irradiation was
0.42 mW cm” in UVB and 15 mW cm” in UVA, estimated to be about 3 times the intensity
to be expected in the Mediterranean. The results showed the compound to be stable, losing only
1.35 % in 1 hour.

11. Conclusions

Acute toxicity was low, and the substance has been shown to be stable in ultraviolet light. Tests
for capacity to irritate mucous membranes and skin were negative. Tests for production of
hypersensitivity were negative. Tests for photosensitization and phototoxicity were accepted as
being negative, despite the lack of some contemporancous controls. Subchronic oral toxicity
testing gave a NOAEL of at least 1350 mg/kg b.w./day. Percutancous penetration was low.
Tests for mutagenicity and chromosomal aberration (in vitro and in vivo) were negative. A test
for teratogenesis in the rat was negative. Tests for photomutagenicity have not been carried out,

Classification: B
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A43: 1-HYDROXY-3-AMINO-2,4-DICHLOROBENZENE

1. General

1.1 Primary name

1-hydroxy-3-amino-2,4-dichlorobenzene

1.2 Chemical names

1-hydroxy-3-amino-2.4-dichlorobenzene hydrochloride
3-amino-2.4-dichlorophenol monohydrochloride
2,4-dichloro-3-aminophenol

1.3 Trade names and abbreviations

Ro 151
Colipa no.: A 43,
1.4 CAS no.

CAS formula: 61693-43-4

1.5 Structural formula

OH

Ci

NH;
Cl

1.6 Empirical formula

Emp. formula: CHN O Cl,

6 S

Mol weight:178.02

1

1.7 Purity, composition and substance codes

sA: 1-hydroxy-3-amino-2.,4-dichlorobenzene (purity > 97.5 %)
sB: 1-hydroxy-3-amino-2,4-dichlorobenzene (unspecified)
sC: Ro 151 (unspecified)
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1.8 Physical properties

Subst. code: sA.
Appearance: grey-white powder
Melting point: 171-186 °C.

1.9 Solubility

The substance is soluble in ethanol (as hydrochloride).

2. Function and uses

The substance is included in oxidative hair dye formulations up to 2 %, since the oxidative hair
dyes are mixed 1:1 with hydrogen peroxide before use, the concentration at application is only
1 %.

TOXICOLOGICAL CHARACTERISATION

3. Toxicity

3.1 Acute oral toxicity

Route Sub. Species LD_/LC

oral sB mouse 725 mg/kg bw

Male CF 1 (Winkelmann, Borchen) mice (10/dose level) received (by stomach tube) a single
dose of the test compound (using relatin as suspension agent) at dose levels of 398, 501, 631
and 1000 mg/kg b.w. The animals were observed for 7 days. The calculated LD, value was
725 mg/kg b.w.

3.7 Subchronic oral toxicity

Route: oral
Species: rat
Subst.: sB

Exposure: 3 m

Wistar rats (Wistar Mu Ra Han 67 SPF) (20/sex/group) received (5 days/week) 0 or 100 mg
2.4-dichloro-3-aminophenol/kg body weight by gavage for a period of 3 months. 20
animals/sex served as controls and another 10 animals/sex served as reserve animals. The age
at the start of the study was approximately 8 weeks and the average body weight was 131 g for
males and 127 g for females. Food and drinking water ad libitum, After 12-13 weeks the
animals were sacrificed.

Examinations:

Mortality and clinical signs daily: body weights weekly.
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Urinalysis (pH, vol, prot, glu. urobil, ketones, sg, blood, sed), haematology (Hb, ery, leuco) and
clinical chemistry (SAP, SGOT, SGPT, urea, prot, glu, Ca) of all animals at the beginning and
end of the study. Relative and absolute organ weights (all animals), gross pathology (all
animals) and histology (23 tissues; 5 animals/sex/group).

Results: No mortalities during the study. No differences in body weights, organ weights,
urinalysis, haematology or clinical chemistry between control and experimental animals. Also
gross pathology and histology did not reveal a difference between the experimental and control
animals.

Remark: - only 1 dose level (100 mg/kg b.w.) tested!

- no statistical analyses were performed (only averages with standard deviations).
4. Irritation & corrosivity

4.1 Irritation (skin)

(1) Route: skin
Species: rabbit
Subst.: sB
Exposure: 24 hr
Concentr.: 10 %

To test the primary dermal irritation of 2,4-dichloro-3-aminophenol, patches with 1 to 2 drops
of a 10 % solution of the test substance in relatin were applied to the shaved skin of two male
rabbits (albino New Zealand) for 24 hours. Animals were examined 24, 48 and 72 hours after
application.

Result: 2,4-dichloro-3-aminophenol showed no irritating effects.

Remark: - only two rabbits used.

(2) Route: skin
Species: mouse
Subst.: sB
Exposure: 5d
Concentr.: 10 %

Two drops of a 10 % solution of 2.4-dichloro-3-aminophenol in relatin were applied twice
daily onto the hairless skin of 5 mice (hr hr) during 5 days.

Result: No irritating effects were seen during the experiment.

(3) Route: skin
Species: man
Subst.: sB
Exposure: 8 hr
Concentr.: 10 %

Patches loaded with small amounts of a 10 % solution of 2,4-dichloro-3-aminophenol in relatin
were applied to the skin of 5 volunteers for 8 hours to test the primary dermal irritation,
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Result: No skin irritations were seen 8 hours after removal of the patches.

4.2 Irritation (mucous membranes)

Route: eye
Species: rabbit
Subst.: sB
Dose: 0.1 ml
Concentr.. 5%

0.1 ml of the test compound (5 % in CMC) was instilled into the conjunctival sac of the right
eyes of 5 male albino rabbits (New Zealand). The untreated left eyes served as controls. The
eye reactions were examined 2, 6, 24, 48 and 72 hours after installation and evaluated by the
Draize method.

Result: 3 animals showed a minor opacity of the comea up to 48 hours after instillation. The
conjunctivae of all rabbits showed a weak redness, slight to moderate chemosis and
exsudation.

5. Sensitization

Subst.: sB
Species: guinea pig
Method: Magnusson Kligman

Conc. induc.: 5%/5 %
Conc. chall.: 1 %

20 female guinea pigs (Pirbright white strain) were induced by intradermal injection on both
clipped sites with a 5 % solution of 2,4-dichloro-3-aminophenol in propyleneglycol followed
after a week by topical application of 5 % of the test compound in vaseline under occlusion for
48 hours. Two weeks after the last induction the animals were challenged on the right clipped
sites with 1 ml of a | % solution of the test compound in propyleneglycol and with 1 ml of the
vehicle alone on the left clipped sites, both under occlusion for 24 hours. 20 animals served as
controls. The animals were examined after removal of the patch and after a further 24 and 48
hours.

Results: No signs of sensitization were observed.
Remark: Test is inadequate; the concentrations used did not induce irritation, and no sodium

lauryl sulphate was used prior to topical induction to increase the assay sensitivity.

6. Teratogenicity

Route: oral
Species: rat
Subst.: sC

Admin. Days:  6-19

Ro 151 was orally administered to 47 pregnant female Wistar rats (TNO) from day 6 to 19 of
gestation at a dose level of 100 mg/kg b.w. (dissolved in 2 % carboxymethylcellulose).
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44 pregnant female Wistar rats (TNO) served as control animals. The body weights at the start
of the experiment were 200 to 240 g. At day 20 of gestation the females were sacrificed.

Examinations:

Clinical signs daily. Body weights on day 1, 3, 6, 10, 14, 17 and 20 of gestation and
macroscopic examination after sacrifice. Furthermore the number of corpora lutei, the number
and distribution of living fetuses and dead embryo’s/fetuses, the body weights and sex of the
fetuses and the external visible anomalies were examined. About one third of each litter was
prepared for soft tissue examination and the remaining fetuses were examined for skeletal
abnormalities (after staining with alizarin red S3).

Results: No mortalities and no signs of maternal toxicity were observed. In the experimental
group the body weight of 63 from the 348 fetuses examined (= 18 %) was less than 3 g, whereas
in the control group the body weight of 37 of the 354 fetuses examined (= 11 %) was less than
3 g. No other differences were seen between both groups. The number of skeletal variations
and signs of retardation was higher than expected in both groups (highest in the control group),
so this was not considered to be substance related.

Remark: - only the dose level tested!

7. Toxicokinetics (incl. Percutaneous Absorption)

Cutaneous absorption in vivo:

To determine the cutaneous absorption of 2,4-dichloro-3-aminophenol (sB), “C-labelled 2,4-
dichloro-3-aminophenol was applied as a hair dye formulation onto the clipped skin (8 cm?) of
9 male Wistar rats for 30 minutes. The animals were kept in metabolism cages.

This formulation consisted of 10 mg radio-labelled test compound x HCl dissolved in 0.4 ml
ammonia with 9 g of a colouring cream, which was mixed 1:1 with 6 % hydrogen peroxide.

The cream consisted of: Lorol 2.0%
Texapon N25 255 %
ammonia 4.6 %
tallow alcohol 8.5 %
p-toluylendiaminsulphate 0.414 %
Resorcin 0.048 %
ammoniumsulphate 1.0 %
sodiumsulphate 1.0 %
Turpinal SL 0.2 %
Water 56.738 %

After 30 minutes the skin was rinsed with a shampoo and water. 48 hours after application the
absorption was determined by measuring the radioactivity. Urine and feces were collected in
two intervals (0-24 hours and 24-48 hours).

Result: A total percentage of 85.1 % of the total applied radioactivity was found after in
48 hours. The percentages of radioactivity found were 1.10 % in urine (1.04 % in the first
24 hours), 0.329 % in feces (0.274 % in the first 24 hours), 0.179 % in the body, and 0.149 %
in the rinsing water of the cage. 14.7 % of the applied radioactivity was found in the skin. So,
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1.76 % of the total applied amount of radioactivity was absorbed during the 48 hour period.
The radioactivity was excreted most widely with the urine.

Excretion after subcutaneous administration:

To determine the excretion of "C-labelled 2.4-dichloro-3-aminophenol 4.7 mg of this test
compound/kg b.w. was administered subcutaneously to 5 male Wistar rats (SPF-TNO, body
weights 264-321 g). The animals were kept in metabolism cages. The excretion was studied
after 6 days by analysis of the amount of radioactivity in the urine, feces, rinse water of the
cage, expired air, liver and kidneys. Also the radioactivity in body and skin was determined.

Result: More than 90 % of the administered radioactivity was excreted within 24 hours via urine
(78.2 %) and feces (15.9 %). No (or a very low amount of) radioactivity was found in the expired
air. The radioactivity found in skin, body. liver and kidneys was low (0.0023 % to .26 %).

8. Mutagenicity

Sb. |Species Strain |Meas.endp. Test conditions |res |res [sp Jind
-act |+act [+a +a
* sB | Salm rypli | TA1535 |base-pair subst |4-2500 pg/plate; - - R AR

solvent DMSO:
toxic conc 2500

pg/plate
*sB | Salm ryph | TA1537 |frameshift mut |4-2500 pg/plate; - - R AR
solvent DMSO;
toxic conc 2500
pg/plate

*sB | Salm typh | TA1538 |frameshift mut |4-2500 pg/plate; - - R AR
solvent DMSO;
toxic conc 2500
pg/plate

*sB | Salm ryph | TA100 | base-pair subst |4-2500 pg/plate; - - R AR
solvent DMSO;
toxic conc 2500
pg/plate

*sB | Salm typh | TA98 frameshift mut |4-2500 pg/plate: - - R AR
solvent DMSO:
toxic conc 2500

pg/plate
Abbreviations:
meas.endp. = measured endpoint
sp = species used for activation (r=rat, m=mouse, h=hamster)
res = result of test (+ = pos., - = neg., e = equivocal)

ind = inducer (AR=Aroclor, PH=Phenobarbital, MC=Methylcholantrene)
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Sub |Species Strain Measure endpoint Test conditions Res.
*sC | mouse bone micronucleated 60-600 mg/kg bw -
marrow polychromatic in methylcellulose
erythrocytes by gavage

In vivo mammalian test:

Ro 151 was tested for its potential to induce micronuclei in polychromatic erythrocytes in the
bone marrow of CD1 mice (5 animals/sex/group). Based on a preliminary test to determine the
maximum tolerated dose, the dose levels administered were 60, 300 and 600 mg/kg b.w. (by
gavage; suspended in 1 % methylcellulose) in two equal dosages, seperated by an interval of
24 hours. A negative (receiving the vehicle) and a positive (receiving mitomycin C) control
group were included. The mice were killed 6 hours after the second administration and the
bone marrow smears were examined (incidence of micronucleated cells per 2000
polychromatic erythrocytes).

Result: No evidence of mutagenic potential or bone marrow toxicity after oral administration
up to 600 mg/kg b.w. At 600 mg/kg b.w. 3 animals died. Also hypnoea and lethargy was seen
30 minutes after dosing at this dose level. After 6 hours these symptoms disappeared.

Remark: All animals were killed 6 hours after second administration. No samples after 24, 48
and 72 hours! The test is performed according to the usual procedures in 1980. However, it is
not likely that under the experimental conditions of the test, more sampling times would lead
to positive effects of the compound.

11. Conclusions

General

1-hydroxy-3-amino-2.4-dichlorobenzene is used in oxidative hair dye formulations at a
maximum concentration of 2 %, but because the oxidation dyes are mixed (1:1) with hydrogen
peroxide before application the final concentration at usage is 1%.

Acute toxicity
In a mouse study an oral LD_-value of 725 mg/kg b.w. was found, so the compound is
moderately toxic.

Irritation | sensitization

The sensitization test was inadequate according to the prevailing guidelines. Skin irritation
tests in mice and humans indicated that a 10 % solution of the test compound was not irritating
to the skin. The eye irritation test in rabbits indicated that a 5 % solution of the test compound
was trritating to the eye.

Semichronic toxicity
In a 3-month oral study Wistar rats (nm+f) were daily given 0 or 100 mg 1-hydroxy-3-amino-

2.3-dichlorobenzene/kg b.w. by gavage. No animals died during the study and no effects were
seen at 100 mg/kg b.w.
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Teratogenicity

In a teratogenicity study one dose level of 100 mg/kg b.w. was tested (a control group was
included). In the experimental group 18 % of the fetuses examined was less than 3 g, whereas
in the control group 11 % was less than 3 g. No other differences were seen between the two
groups.

Muragenicity

1-hydroxy-3-amino-2,3-dichlorobenzene was negative in a bacterial assay. Although the
micronucleus test was not carried out according to the prevailing guidelines the negative result
in this test is acceptable because a) there is no obvious structural alert for genotoxicity and b)
it is not likely that more sampling times would lead to positive results. So, it can be concluded
that the compound has no mutagenic potential.

Absorption
"“C-labelled 1-hydroxy-3-amino-2,4-dichlorobenzene was applied to the skin of rats as a hair
dye formulation (containing (1:1) hydrogen peroxide). After 48 hours 1.76 % of the total
applied amount of radioactivity was absorbed. 14.7 % of the applied radioactivity was found
in the skin.

Conclusion

A 10 % solution of the test compound was not irritating to the skin of mice and humans. AS %
solution of the test compound was irritating to the eye of rabbits. The sensitization test was
inadequate. The dermal absorption was 1.76 %. It was concluded that the compound had no
mutagenic properties in the systems tested.

The only dose level tested in a 3-month oral rat study and in a teratogenicity study was 100 mg
1-hydroxy-3-amino-2,4-dichlorobenzene/kg b.w. and this dose did not result in a toxic effect.

Despite the shortcomings in several tests, for normal use of |-hydroxy-3-amino-2,4-
dichlorobenzene, the following calculation can be made:

1 g of the test compound comes in contact with the human skin in permanent hair dye condition
(based on a maximum usage volume of 100 ml hair dye containing 1 % of the compound). With
a maximal percutaneous absorption of 1.76 % this results in a dermal absorption of 17.6 mg
per treatment, which is 0.29 mg/kg b.w. (assuming a body weight of 60 kg). So a safety margin
of 346 can be calculated between the figure for human exposure to permanent hair dyc and the
dose of 100 mg/kg b.w., the only dose tested, causing no effects in the 12-week oral rat study.

It should be noted that the rats were exposed daily for 3 months, while human exposure to
permanent hair dye is unlikely to be more frequent than once a month.

Classification: B.

Industry should provide data to skin sensitization potential from in-use data in the context of
the volume used, together with any available information on the toxicological profile of the
compound, e.g. from animal studies and/or, from experience in use in either the consumer or
occupational context.



53 plenary meeting of 25 June 1993 - 293

A113: ETHOXYBLAU.

1. General

1.1 Primary name

Ethoxyblau.

1.2 Chemical names

2,4-diamino-5-methyl-phenetol, dihydrochloride.

1.3 Trade names and abbreviations
GHS 231086
Colipano.: A113

1.5 Structural formula
OC,Hsg

NH,

2HCI

NH,

1.6 Empirical formula

Emp. formula: C;H N,O .2HCI
Mol weight: 239

1.7 Purity, composition and substance codes

sA: Ethoxyblau (purity 99 %)

sB: Ethoxyblau (unspecified)

sC: GHS 231086

sD: 2,4-diamino-5-ethoxytoluene-dihydrochloride "*C-labelled (lot 099F9246; purity > 98 %)

1.8 Physical properties

Subst. code: sA
Appearance: pink-violet crystals
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1.9 Solubility

Solubility in water: 10-20 %.

2. Function and uses

The substance will be used in oxidative hair dye formulations at a maximum concentration of
2 %. The final concentration at usage (when mixed 1:1 with hydrogen peroxide) is | %.
TOXICOLOGICAL CHARACTERISATION

3. Toxicity

3.1 Acute oral toxicity

Acute toxicity.

2,4-amino-5-methyl-phenetol, dihydrochloride (sB) was administered once by stomach tube to
CF 1 mice (10/sex/group) and Wistar rats (6/sex/group) as a 10 % solution in aqua dest. The
dose levels were 350, 800 and 200, 600 mg/kg b.w. for female and male mice, respectively; and
500, 1000 and 500, 1250 mg/kg b.w. for female and male rats, respectively. The animals were
sacrificed after 14 days, and post-mortem examination was carried out on all animals.

Result: The ‘approximative’ LD, values (in mg/kg b.w.) appeared to be between the two dose
levels administered per group (between 200 and 2000 mg/kg b.w.). No actual value was given.

The test substance caused reduced activity and abnormal position.

Alterations of the organs were not seen.

3.7 Subchronic oral toxicity

Route: oral
Species:  rat
Subst.: SA

Exposure: 14w
Recov.p.: 4w
DEW: 20 mg/kg b.w.

Ethoxyblau (dissolved in water) was administered 5 days/week by stomach tube to male and
female Wistar rats (Bor. Wis. W.) for 90 days. The substance was administered as follows:

Group | 22m+22f Smg water/kg b.w. (controls)
Group I I5Sm+15f Smg ethoxyblau/kg b.w.

GroupIll 15m+15f 10mg ethoxyblau/kg b.w.

GroupIV  I15m+15f 20mg ethoxyblau/kg b.w.

Group V I5m+15f 20mg ethoxyblau/kg b.w. (recovery)

At the start of the study the rats were 6-8 weeks old and the mean body weights were 142.42
and 171.2 g for females and males, respectively. Food and water ad libitum. After 14 wecks the
animals of group II-1V and 10/sex/group I were sacrificed. After 18 weeks (4 weeks recovery)
12/sex/group I and the animals of group V were sacrificed.
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Examinations:

Clinical signs and mortality daily. Ophthalmoscopic examinations at the start and end of the study
of group [, IV and V. Body weights, food and water consumption weekly. Haematology (ery, leuco,
Hb, Ht. MCV, MCH, MCHC, Diff) and biochemistry (bil, glu, total prot, SGOT, SGPT, SAP, Fe,
Ca, ureum, triglyceride, chol, creat) at start of study and after 6 and 13 weeks (10/sex/group I-V)
and after 17, 18 weeks (10/sex/group I and V, respectively). Urinalysis (nitrite, leuco, pH, prot, glu,
ketones, urobil, bil, blood, sed) at start of the study and after 6 and 13 weeks (all groups; 5/sex) and
after 18 weeks (5/sex/group [ and V). Relative and absolute organ weights (8 organs; 10/sex/group
I-V), gross pathology and histopathology (10/sex/group I, IV and V; 36 tissues).

Results: One male (group IV) and one female (group V) died during the study, but not due to
the treatment.

The only treatment related effect observed was a dark discolouration of the thyroid glands in
all animals of the highest dose group (Group IV and V). At histopathology no treatment related
effects could be found. The fact that haematopoesis in the spleen was seen more seldom in
group V is considered to be due to the time difference between blood collection and sacrifice
(7-9 days for controls and group IV animals and same day for group V animals).

4. [Irritation & corrosivity

4.1 Irritation (skin)

Route: skin
Species:  guinea pig
Subst.: sB

Exposure: 4 hr
Dose: 1 ml
Concentr.: 3 %

1 ml of the test compound (3 % in water) was applied onto the clipped skin (flank; 3 x 2 cm)
of 5 female Pirbright white guinea pigs for 4 hours under a closed patch. After 4 hours the test
compound was washed off. The animals were examined I hour after removal of the patch and
once daily thereafter for 4 consecutive days.

Result: None of the animals showed any response to the treatment.

4.2 Irritation (mucous membranes)

Route: eye
Species:  guinea pig
Subst.: sB
Exposure: 24 hr
Dose: 0.1 ml

Concentr.: 3 %

0.1 ml of the test compound (3 % in water; pH 2.1) was instilled into the right conjunctival sac
of 5 female Pirbright white guinea pigs. The untreated left eyes served as controls. The eye
reactions were read after 0.5, 1. 2, 3, 4. 5. 6 and 7 hours after application. After 24 hours and
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daily thereafter until the effects disappeared the reactions were read after | drop of 0.1 %
fluorescein-sodium solution.

Result: No effects were seen.

5. Sensitization

Subst.: sB
Species: guinea pig
Method: Magnusson Kligman

Conc.induc.: 0.1 % /40 %
Conc.chall.: 30 %

10 female Pirbright white guinea pigs were induced by intradermal injections on the clipped
shoulder region with a 0.1 % solution of the test compound in Ringer solution, followed after
a week by topical application (patch for 48 hours) of a 40 % solution of the test compound in
distilled water. Two weeks after the last induction the animals were challenged on the left flank
with a 30 % solution of the test compound in distilled water (24-hour closed patch) and with
the vehicle alone on the right flank. 10 animals served as controls. 24 and 48 hours after
removal of the patch the skin reactions were examined.

Result: 2 of the 10 test animals showed a slight to moderate (stained) erythema.

Remark: - Normally 20 animals are used in a test group.
- The validity of the test is dubious because the concentrations used are too low and
because no sodium lauryl sulphate was used prior to topical induction to increase
the assay sensitivity.

6. Teratogenicity

Route: oral
Species: rat
Subst.: sC

Admin.Days: 5-15

Ethoxyblau (solvent aqua deion.) was administered by gavage to pregnant Wistar rats (Crl:
Wi/Br; 20/group) at dose levels of 0, 5, 15 and 30 mg/kg b.w. during day 5 to 15 of gestation.
The body weight at the start of the study was 234-311 g. Food and drinking water ad libitum.
After 20 days the females were sacrificed.

Examinations:

Clinical signs daily. Body weight and food consumption at the start of the study and at day 5,
10, 15 and 20. A complete autopsy and macroscopic examination of organs of the dams.
Furthermore the number of corpora lutei, the number and distribution of the living and dead
fetuses, placentae, sex of the fetuses and the externally visible deviations in fetuses were
examined. About one third of each litter was prepared in Bouin’s solution to examine soft
tissues and the remaining fetuses were eviscerated and prepared for examination of skeletal
abnormalities (after staining with Alizarin Red).
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Result: No maternal mortalities and no signs of maternal toxicity.

No differences or abnormalities were found in the fetuses.
7. Toxicokinetics (incl. Percutaneous Absorption)

Cutaneous absorption in vivo:

To determine the cutaneous absorption of ethoxyblau (sD), “C-labelled ethoxyblau was
applied on the dorsal clipped skin (3 x 3 cm) of Sprague Dawley rats (3/sex/group; Him:OFA,
SPF) for 30 minutes. The animals were kept in metabolism cages. The compound was
integrated in two different hairdye formulations I and II (II containing hydrogen peroxide) or
was applied as a solution in water. An oral application of the test article (2 % solution; 6/sex)
was used as a reference. After 30 minutes the skin was rinsed with shampoo and water. The
rinsings were collected. Urine, faeces and rinsing water from the cages were collected. The
animals were killed 72 hours after dermal application of the formulations I and II and the
solution and 24 (3/sex) and 72 hours (3/sex) after oral application.

Examinations:

Rinsing water, urine and faeces, treated and untreated skin, organs/tissues (13), blood. carcass.
In the oral study with sacrifice after 72 hours the gastro-intestinal tract was removed also.

Result: The majority of the applied ""C was removed from the skin by rinsing after 30 minutes
(98.4 - 99.1 %). The mean percutaneous absorption was 0.46 % for formulation I, 0.078 % for
formulation II and 0.58 % for water solution. The application sites contained 0.44 %, 0.70 %
and 0.35 % after application of formulation I, IT and the solution, respectively. After cutaneous
application the "“C amounts in carcass and organs were below or near the detection limit
(0.0004 % for small and 0.0002 % for large organs). Excretion after cutaneous application was
0.451 %, 0.076 % and 0.57 % for formulation I, II and the solution, respectively (urine
56-58 %, faeces 42-44%). After oral administration 50 % of the administered ""C was excreted
in urine and 45 % in faeces. Most of the "C is excreted during the first 24 hours after
application.

The formulations consisted of: I II
ethoxyblau ("'C) 2.00 % 2.00 %
p-toluylendiamine-sulfate - 1.75 %
mix of resorcinol & m-aminophenol - 0.68 %
mix of salts 0.70 % 0.35 %
ammonia 25 % 1.14 % 4.08 %
isopropane 3.90 % 1.95 %
WAS 2.00 % 1.00 %
deionised water 42.65 % 14.40 %
formulation base 47.60 % 23.80 %
Welloxon - 50.00 %

(containing 9 % hydrogenperoxide)
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8. Mutagenicity

Sb. |Species Strain | Meas.endp. Test conditions |res [res [sp [ind
-act {+act | +a +a
* sC |Salm typh |{TA97 |frameshift mut | 1-6000 pg/plate - - r AR
toxic conc>=
3000 pg/plate
solvent water
*sC |Salm typh |TA98 |frameshift mut | 1-6000 pg/plate - - r AR
toxic conc >=
3000 pg/plate
solvent water
*sC |Salm typh |TA 100 | base-pair subst | 1-6000 p g/plate - - r AR
toxic conc >=
3000 pg/plate
solvent water
* sC |mouse mutat. HGPRT | 1.58-5000 pg/ml | - - r AR
lymp toxic 158 pg/ml
L5178Y -S9; toxic

1580 pg/ml +59

Abbreviations:
meas.endp. = measured endpoint

sp = species used for activation (r=rat)
res = result of test (+ = pos., - = neg., ¢ = equivocal)
ind = inducer (AR = Aroclor)
Sub Species Strain Measure endpoint Test conditions Res.
*sC mouse NMRI micronucleated 1000 mg/kg b.w. -
polychromatic solvent water;
erythocytes sampl. at 24, 48,
72 hrs.
Ames test

Only 3 strains were used in this bacterial assay. At least 4 strains are prescribed in the OECD
guidelines.

Mouse Iymphoma fluctuation assay

2,4-diamino-5-methyl-phenetol, dihydrochloride was tested in duplo for mutagenicity in a
mouse Iymphoma fluctuation assay at the HGPRT locus of L5178Y cells (6-thioguanine
resistance), both in the absence and the presence of metabolic activation (S9-mix of Aroclor
1254-induced male Wistar rats). The dose levels used were 1.58 to 5000 pg/ml. 7 days after
treatment the cultures without metabolic activation in the concentration range 1.58 to 50 pg/ml
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were plated for 6-thioguanine resistance. Those with metabolic activation were likewise plated
in the concentration range 15.8 to 500 pg/ml. Positive and negative controls were included.

Result: At 5000 pg/ml extensive precipitation occurred in the presence of S9.

Cells treated with 158 pg/ml or more in the absence of S9 and cells with 1580 pg/ml or more
in the presence of S9 failed to grow during the seven day expression period. It was concluded
that the compound has no mutagenic activity at the HGPRT locus of L5178Y mouse lymphoma
cells.

Micronucleus test

Ethoxyblau was tested for its potential to induce micronuclei in polychromatic erythrocytes in
the bone marrow of 3 groups of mice (5/sex/group; Crl: NMRI BR-mice). The solvent and
40 mg cyclophosphamide served as a negative and positive control, respectively. 24, 48 and 72
hours after application a group of 5 males and 5 females was sacrificed and 1000 PCE "s/animal
were analysed. The negative controls were sacrificed after 48 hours, the positive controls after
24 hours. Dosage of 1000 mg/kg b.w. was derived from a preliminary range finding study.

Result: Ethoxyblau was not mutagenic in the micronucleus test at a dose of 1000 mg/kg b.w.
It had a cytotoxic effect 24 hours after application of the dose, after 72 hours a toxic effect was
not seen.

Remark: Although only one dose level was used, the study can be evaluated because there is a
clear indication that the substance reached the bone marrow, as shown by the toxic effect in the
cells.

Sb. |Species Strain | Meas.endp. Test conditions |res | res |sp [ind
-act |+act |+a +a
* sC | Chin hamst sister chr 2.39-2390 pg/ml | - - R
ovary cell exchanges in water; toxic
>= 239 pg/ml

Abbreviations:
meas.endp. = measured endpoint

sp = species used for activation (r=rat)
res = result of test (+ = pos., - = neg., e = equivocal)
ind = inducer (AR=Aroclor, PH=Phenobarbital, MC=Methylcholantrene)

Ethoxyblau was tested for sister chromatid exchanges in Chinese hamster ovary cells (KI-
cells). Concentrations tested were 10-10000 pM (2.39-2390 pg/ml), positive and vehicle
controls were included. The test was done in triplo and positive and negative controls were
included. At each concentration 100 metaphases were evaluated at most,

Result: The toxic concentration in the presence of S9-mix was > 717 pg/ml, in the absence of
S9-mix > 239 pg/ml. In the first test a slight increase in SCE’s was seen at the highest dose
level tested. Such increase was not seen in the other two tests so it can be concluded that
ethoxyblau did not induce sister chromatid exchanges.
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11. Conclusions

Quality Assurance was included at the sensitization test, the mouse lymphoma and
micronucleus test and the 90-day oral rat study.

General

Ethoxyblau is used in oxidative hair dye formulations at a maximum concentration of 2 %, but
because the oxidation dyes are mixed (1:1) with hydrogen peroxide before application the final
concentration at usage is 1 %.

Acute toxicity
Based on the oral LD, -value for the mouse and rat (between 200 and 2000 mg/kg/b.w.)
ethoxyblau can be classified as moderately toxic.

Irritation/sensitization

The eye and skin irritation tests were carried out with guinea pigs and not with rabbits, the
species normally used and for which the Draize scorings system is applicable. A 3 % solution
of the test compound was not irritating to the skin and eye. The sensitization test was carried
out inadequately. '

Semichronic roxicity

In a 90-day feeding study Wistar rats (m+f) were daily given 0, 5, 10 or 20 mg cthoxyblau/kg
b.w. by stomach tube. A part of the control animals and an additional highest dose group were
observed for another 5 weeks without treatment. Two animals died during the study but not due
to treatment. The only treatment related effect was the macroscopically observed dark
colouration of the thyroid glands in all highest dose animals. In histopathology no treatment
related effect could be found. Based on these results a NOAEL of 20 mg/kg b.w. can be
established.

Teratogenicity
In a teratogenicity study with rats at dose levels of 0, 5, 15 and 30 mg/kg b.w., no indications
were found for a teratogenic or foetotoxic effect and no maternal toxicity was observed.

Muragenicity

Ethoxyblau was tested for gene mutations in bacterial cells as well as in mammalian cells in
vitro and in a micronucleus test. Furthermore ethoxyblau did not induce SCE’s in CHO cells.
The negative results of these tests are acceptable so it can be concluded that ethoxyblau does
not have a mutagenic potential.

Absorption

"C-labelled ethoxyblau was applied to the skin of rats in two different hair dye formulations
(one of them containing hydrogen peroxide) and as a solution in water. An oral application was
used as a reference. The majority of the applied radioactivity was removed by rinsing (98.4 -
99.1 %). The application sites contained 0.44 %, 0.70 % and 0.35 % for the formulation without
hydrogen peroxide, with hydrogen peroxide and the solution, respectively. The mean
percutaneous absorption was 0.46 % for the formulation without and 0.078 % for the
formulation with hydrogen peroxide. It was 0.58 % for the solution.
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Conclusion ‘

A 3 % solution of the test compound did not show any irritation. The sensitization test was
carried out inadequately. The highest dermal absorption for the formulations was 0.46 %
(formulation without hydrogen peroxide).

It was concluded that the compound had no mutagenic properties when tested in various
systems.

No indications for a teratogenic or foetotoxic effect were found after administration of 30 mg
ethoxyblau/kg b.w. In a 90-day oral rat study 20 mg/kg b.w. was considered to be the NOAEL.

Despite the shortcomings in the sensitization test, for normal use of ethoxyblau, the following
calculation can be made:

1 g of ethoxyblau comes in contact with the human skin in permanent hair dye condition (based
on a maximum usage volume of 100 ml hair dye containing 1 % ethoxyblau). With a maximal
percutaneous absorption of 0.46 % this results in a dermal absorption of 4.6 mg per treatment,
which is 0.08 mg/kg b.w. (assuming a body weight of 60 kg). So a safety margin of 250 can be
calculated between the figure for human exposure to permanent hair dye and the NOAEL
found in the 90-day oral rat study.

It should be noted that the NOAEL comes from a daily exposure for 90 days, while human
exposure to permanent hair dye is unlikely to be more frequent than once a month.

Classification: B.

Industry should provide data on skin sensitization potential from in-use data in the context of
the volume used, together with any available information on the toxicological profile of the
compound, e.g. from animal studies and/or, from experience in use in either the consumer or
occupational context.
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A 116: 2(2,4-DIAMINO-5-METHYL-PHENOXY) ETHANOL

1. General

1.1 Primary name

HB-Blau.

1.2 Chemical names

2,4-diamino-5-(2"-hydroxyethyloxy)-toluol-dihydrochloride
1-methyl-2 4-diamino-5-(2 -hydroxyethyloxy)-benzene-dihydrochloride

1.5 Structural formula

CH,

NH,

HOH,CH,CO

NH,

1.6 Empirical formula

Emp. formula: C H N,O,x2HCI
Mol weight: 255

1.7 Purity, composition and substance codes

sA: HB-Blau (GHS 280786); purity ca. 99 %.

Formulation(s) in which substance is used:

Code Formulation Quantity
fA L5/76/1 + Welloxon 9% 1.5 %

fB HB-Blau without Welloxon 9 % 3%

fC HB-Blau plus Welloxon 9 % 3%

Composition of formulation(s):

fA: 50 % Koleston 2000 (=L5/76/1) cont. 3 % sA (final sA conc.: 1.5 %)
50 % Welloxon 9 % cont. 9 % hydrogen peroxide
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fC:

3% sA

0.7 % mixture of salts
1.6 % ammonia, 25 %
3.9 % isopropanol

2 % WAS

41.2 % deionised water
47.6 % formulation base

3% sA

1.75 % p-toluylendiamine-sulfate

0.68 % mixture of resorcinol and m-aminophenol
0.35 % mixture of salts

4.52 % ammonia, 25 %

1.95 % isopropanol

1 % WAS

12.96 % deionised water

23.8 % formulation base

50 % Welloxon 9 % (cont. 9 % hydrogen peroxide)

1.8 Physical properties

Subst. code: sA
Appearance: fine, white-pink chrystalline powder

1.9 Solubility

sA is soluble in water and in dimethylsulphoxide.

2. Function and uses

sA exists as a dihydrochloride. It is included in oxidative hair dye formulations at a maximum
concentration of 3 %.

As the oxidation dye is mixed with hydrogen peroxide before application, the concentration at
use is only 1.5 %.

TOXICOLOGICAL CHARACTERISATION

3. Toxicity

3.1 Acute oral toxicity

Sub. Route Species LD /LC,

SA oral rat (f) 875 mg/kg b.w.
SA oral rat (m) 725 mg/kg b.w.
sA oral mouse (f) 1100 mg/kg b.w.
SA oral mouse (m) 1040 mg/kg b.w.
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Groups of 5 male and 5 female rats received a single dose of 500, 750 or 1000 mg/kg. and 750,
1000 and 1250 mg/kg, respectively. Groups of 10 male and 10 female mice received a single
dose of 800. 1100 or 1400 mg/kg. and 750, 1000 or 1200 mg/kg. A 10 % suspension of sA in
aqua dest. was administered via stomach tube. sA caused an initially increased activity,
decreasing after 10 minutes, spasms and side position.

3.7 Subchronic oral toxicity

Route: oral

Species: rat

Subst.: sA

Exposure: 3m

DWE: 30 mg/kg b.w.
LED: 60 mg/kg b.w.

Method: sA, dissolved in water, was administered to four groups of 15 male and 15 female
Wistar rats via stomach tube, once daily for 3 months (5d/w). Test doses were 0, 15, 30 and
60 mg/kg b.w., respectively.

Observations: Clinical signs (daily), mortality (daily), ophtalmoscopic changes, body weight
(weekly), food and water consumption (weekly), hematology (week 0, 7, 13 and 17: ery, leu,
HB, HCT, MCV. MCH, MCHC), clinical chemistry (week 0, 7, 13 and 17: bil, glu, total prot,
GOT, GPT, AP, uric, acid, urea, Fe, Ca, TG, chol, creat), urinalysis (week 0, 5, 11, I5: leu,
nitrite, pH, prot, glu, ketones, urobil, bil, blood, sed), organ weights (8 organs), macroscopic
changes and histopathology (about 30 organs).

Results: No toxic signs or mortality occurred. Food consumption, water consumption and body
weight were normal in all groups. Hematological chemistry data were within the physiological
range and did not show dose-related changes. Urine investigations did not reveal treatment-
related alterations.

After 7 weeks, a slight but dose related decrease in creatinin was observed in all dose groups,
which had disappeared after 13 weeks. At week 13 glucose levels in females were dose
relatedly increased in female rats, while for male rats urea had decreased dose relatedly.

These slight biochemical changes were considered not toxicologically relevant. Absolute and
relative spleen weights were slightly but significantly increased in females at 60 mg/kg b.w.
Histopathological observations of the spleen showed a decreased hematopoiesis in rats
exposed to 60 mg/kg b.w.

No other substance-related macroscopic changes or histopathological deviations of the spicen
or any other organ were noticed in any group.

The no-observed-adverse-effect-level was determined at 30 mg/kg b.w.
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4. Irritation & corrosivity

4.1 Irritation (skin)

Route: skin
Species: guinea pig
Subst. sA
Exposure: 4h

Dose: 1 ml
Concentr.: 3%

Method: 1 ml of a 3 % solution of sA in distilled water was applied on patches to the clipped
dorsal skin of five Pirbright white guinea pigs. After 4 h exposure, the patches were removed
and the treated skin was washed. Observations were made according to Draize (OECD 404),
up to one week after application. Possible behavioural disturbances were noted.

Results: No irritation was observed at any time. No changes in behaviour were found.
Remark: Guinea pigs were used instead of the rabbits recommended according to OECD

guideline 404.

4.2 Irritation (mucous membranes)

Route: eye
Species: guinea pig
Subst.: sA
Exposure: 24 h
Dose: 0.1 ml
Concentr.: 3%

Method: 0.1 ml of a 3 % solution of sA in aqua dest. was instilled into the right eye of five
female Pirbright white guinea pigs. The left eye remained untreated and served as a control.
Eye irritation was scored, according to the scale of Draize, at 0.5, 1, 2, 3,4, 6 and 7 h after
application. Further readings, at 24 h and once each following day, were carried out after the
instillation of one drop of a 0.1 % fluorescein-sodium solution.

Results: None of the animals showed any reaction to the treatment.
Remark: Guinea pigs were used instead of the rabbits recommended in the method according

to Draize (OECD 405).

5. Sensitization

Test1

Subst.: SA

Species: guinea pig

Method: MagnussonKligman

Conc.induc.: 0.1-40%
Conc.chall.: 40 %
Result: positive
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Method: The study was performed according to OECD 406. Ten female Pirbright guinea pigs
were induced by three intradermal injections of 0.05 ml of 2 0.1 % sA solution on both the right
and left clipped shoulder region. The three injected solutions were (.1 % sA in Ringer solution,
0.1 % sA in Freund’s complete adjuvant and Freund's complete adjuvant plus Ringer solution
at 1:1, respectively. After one week a 40 % sA solution in distilled water was applied on a patch
to the shoulder regions for 48 h. A second group of 10 animals served as a control.

Two weeks after the last induction the animals were challenged on the left flank with a 40 %
sA solution in distilled water on a patch. The right shoulder served as a control. After 24 and
48 h skin reactions were read.

Results: Skin reactions (erythema) were observed in four animals of the test group. According
to the method of Magnusson and Kligman. sA can be classified as moderately sensitizing to the
skin of guinea pigs.

Test 11

Subst.: fA
Species: guinea pig
Method: Buehler

Conc.induc.: 25 %
Conc.chall.: 1%
Result: negative

Method: A Buehler test was performed according to OECD 406. During the induction period
of three weeks 0.5 ml of a 25 % dilution of fA in deionized water was applied to the shaven left
flank of 20 Pirbright guinea pigs once weekly. 10 animals served as a control. After 6 h
occlusion the test formulation was washed off with water.

Two weeks after the last treatment, the challenge was carried out in all animals, using 0.5 ml
of a 1 % dilution of fA in deionized water. 24 h after application the test arca was depilated.
Skin reactions were examined at 2, 24 and 48 h after depilation.

Resudrs: During the induction period no skin reactions could be observed due to oxidative
staining of the skin by the 25 % fA solution. After the challenge no signs of sensitization were
observed.

Remark: Both the induction and the challenge concentrations were based on a range finding
test. At the induction concentration (25 % fA, containing 0.4 % sA) erythema was observed
while at the challenge concentration (1 % fA = 0.015 % sA) no skin irritation was found.

6. Teratogenicity

Route: oral
Species: rat
Subst.: SsA

Admin.Days: 6-15
DWE: 180 mg/kg b.w.
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Method: Doses sA (dissolved in aqua bidest.) of 0, 30, 60 or 180 mg/kg b.w. were administered
by oral gavage to four groups of 20 pregnant Wistar rats. On day 20 of gestation the animals
were sacrificed.

Observations: Until day 20 the dams were clinically observed and body weights and food
consumption were measured. On day 20 complete autopsy and macroscopic examination of the
organs (not specified) were carried out. Viable fetuses, fetal sex ratio, fetal body weights, birth
position. number of runts, implantations. resorptions. post-implantation losses, corpora lutea,
uteri weights and placenta weights were determined. Fetuses were examined for external,
skeletal and visceral deviations.

Results: Maternal body weight gain and food consumption were both dose relatedly reduced
during the treatment period in animals exposed to sA. Laparotomy: The number of early
resorptions was slightly increased in the 180 mg/kg b.w. group. One runt was found in the 30
and 180 mg/kg b.w. groups. Fetal examination: In the 30 mg/kg b.w. group one fetus was found
with a shortened spine and missing coccygeal vertebrae and one with a head-neck edema. In
the 180 mg/kg b.w. group one fetus revealed an umbilical hernia with extruded liver. However,
no treatment related effect on the fetuses was observed. Up to 180 mg/kg b.w. sA did not show
embryotoxic or structural irreversible effects.

7. Toxicokinetics (incl. Percutaneous Absorption)

Skin absorption in vivo:

About 30 mg "“C-labelled sA, included in two different hair dye formulations (fB and fC) or
dissolved in water at 9.99 %, was applied to the clipped dorsal skin of three male and three
female Sprague Dawley rats. After 30 min. the substance was washed off with shampoo, water
and absorbent cellulose tissue. Rinsing was continued until the rinsing water and tissues were
free of colour. Thereafter the skin was covered with gauze for 72 h, after which the animals
were killed. Radioactivity of rinsings, application site, urine, faeces, blood, organs (15) and
carcass was estimated by liquid scintillation counting.

Oral application of 30 mg sA in water was used as a reference.

Results cutaneous application:

The majority of the applied "C (98.9 % to 99.2 %) was removed from the skin by rinsing after
the cutaneous treatment. The mean "“C content of the skin at the application site was 0.32 %
(B). 1.09 % (fC) and 0.20 % (sA solution in water).The mean percutaneous absorptions were
0.15 % for fB, 0.06 % for fC and 0.2 % for the sA solution in water.

Excretion: After cutaneous application means of 0.147 % (fB), 0.054 % (fC) and 0.21 % (sA
in water) of the applied ""C were recovered in urine and faeces within 72 h. Of the eliminated
amount of sA. 54 % to 68 % was excreted in urine and 31 to 44 % in faeces. 74 to 91 % of the
totally eliminated amount was excreted in the first 24 h after application.

The mean total recovery of the applied radioactivity varied from 96.5 to 100.1 %.
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Carcass: The remaining mean amounts of “C in the carcass at 72 h after application were below
or near the detection limit and varied from 0.0024 to 0.0029 % of the administered dose, which
corresponds with 1.5 to 4.4 % of the absorbed amount of sA.

Organs: 72 h after application mean concentrations of “C were near or below the detection
limits in all organs. The detection limits were about 0.00002 %/g for large organs, 0.0001 %/g
for adrenals and 0.005 %/g for thyroids. Highest concentrations were noted in thyroids, liver
and adrenals although below the detection limit. Lowest concentrations were detected in testes,
brain and muscles.

Results oral application:
Excretion: 61 % of the adminitered "'C dose was excreted in urine, 35 % in faeces. 73 % of the
totally eliminated sA was excreted within the first 24 h.

Carcass: The remaining mean radioactivity in the carcass after 72 h was 0.71 % of the
administered dose.

Organs: The blood level was highest 2 h post application: 0.25 % of the applied dose. An initial
half-life of 5 h was determined. 72 h after application mean concentrations of '‘C were highest
in thyroid glands (25 times higher than in blood), liver (4 times higher than in blood) and
kidneys, and lowest in fat (9 times lower than in blood), testes and brain (both 5 times lower
than in blood).

8. Mutagenicity

Sh. | Species Strain | Meas.endp. Test conditions |res |res |sp |ind
-act |+act |+a +a
* sA {Salm.typh. |TA97 |frameshift mut |3-6.000 pg/plate; | - - r

solvent water;
toxic at >3000:!

* sA | Salm.typh. |TA98 frameshift mut |3-6000 pg/plate; - - r
solvent water;
toxic at >1000;'

* SA | Salm.typh. {TA100 |base-pair subst |3-6000 pg/plate; - - r
solvent water;
toxic at >3000;'

* SA | mouse lymp mutation +act: - - r AR
cel L5178Y HGPRT-loc. 78-1250 pg/ml
-act:
1.58-158 pg/ml;?
* sA | Chin hamst chrom. aber. +act.: + + r AR
ovary cell 158-1580 pg/ml;
-act.:

15.8-158 pg/ml:*
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Abbreviations:
meas.endp.: = measured endpoint
sp = species used for activation (r=rat)
res = result of test (+ = pos., - = neg., € = equivocal)
ind = inducer (AR = Aroclor)
Sub Species Strain Measure endpoint | Test conditions Res.
* sA Mouse, NMRI micronucleated 600 mg/kg b.w. -
bone polychromatic solvent DMSO;
marrow erythrocytes samples at 24, 48
and 72 h;’*

1. From the at least four Salmonella typhimurium strains recommended by OECD guideline
no. 471, only TA 97, TA 98 and TA 100 are tested here.

2. sA was tested in concentrations from 1.58 to 158 pg/ml, in absence of S9, and in dose
levels of 78 to 1250 pg/ml, in presence of S9. 1250 pg/ml without S9 caused 91 % toxicity and
158 pg/mi with S9 98 % toxicity. sA failed to induce mutation at the HGPRT-locus of mouse
cells.

3. sA caused complete mitotic inhibition at concentrations of 500 pg/ml (without S9) and
5000 (with S9). sA caused a statistically significant increase in the number of aberrations at 158
pg/ml, without S9, and at 1580 pg/ml in presence of S9. It is concluded that sA is able to induce
chromosome aberrations in cultured CHO cells in the absence and in the presence of metabolic
activating enzymes.

4. Only one concentration (600 mg/kg b.w.) is tested, based on the oral LD, for mice and rats.
No toxic effects were observed. In the dosed groups micronuclei rates were slightly higher than
in the negative control group. However, the amounts of micronucleated polychromatic
erythrocytes in the dosed groups were far below the amounts in the positive control group and
comparable to historical negative controls.

The amount of micronucleated nomochromatic erythrocytes was comparable in all groups.

Sub Species Strain Measure endpoint | Test conditions Res.
*sA rat UDS in hepatocytes |70, 200 and 600 mg/kg -
b.w. in water;
samples at 24 h;'

1. In rat liver cells no adverse sA related effects were noted. Mean silvergrain counts per
nucleus were significantly and dose-relatedly increased in groups exposed to concentrations of
200 and 600 mg/kg b.w. This increase was mainly due to an enhanced amount of cells with one
or two silvergrains per nucleus. Values were within the range of former negative control data
and far below the values obtained from the positive control group.

11. Conclusions

In all provided reports a Quality Assurance for the performance of the study was included,
except for the acute toxicity study, the irritation tests, the sensitization test, and the Ames test.
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General
HB-Blau is used in oxidative hair dyes up to a concentration of 3 %. The final concentration at
application when mixed with peroxide will be 1.5 %.

Acute toxicity
The substance is moderately toxic, based on acute oral toxicity tests with LD, values of 725
(rat) and 1040 mg/kg b.w. (mouse).

Irritation
A 3 % solution of HB-Blau in distilled water was neither irritating for the skin nor for the eyes
of guinea pigs.

Sensitization

HB-Blau caused skin erythema in the maximization test of Magnusson and Kligman, and was
classified as moderately sensitizing. For a hair dye formulation (L5/76/1 + Welloxon 9 %),
containing 1.5 % HB-Blau. no signs of sensitization were observed in a Buehlertest.

Semichronic roxicity

In a 90-day study, Wistar rats were daily given HB-Blau by stomach tube, at doses of 0, 15, 30
or 60 mg/kg b.w. No mortality or clinical signs were observed in any dose group. Slight but
significant changes in clinical chemistry were seen in all treated groups. After 7 weeks, a slight
but dose related decrease in creatinin was observed in all dose groups, which had disappeared
after 13 weeks. At week 13 glucose levels in females were dose relatedly increased in female
rats, while for male rats urea had decreased dose relatedly. These slight biochemical changes
are considered not toxicologically relevant. Absolute and relative spleen weights were slightly
but significantly increased in females at 60 mg/kg b.w. Histopathological observations of the
spleen showed a decreased hematopoiesis in rats exposed to 60 mg/kg b.w. This could be due
to the difference in time between the last blood sample was taken and the time the animals of
the different groups were sacrificed. No further substance-related macroscopic changes or
histopathological deviations of the spleen or any other organ were noticed in any group.

30 mg/kg b.w. is considered to be a no-observed-adverse-effect-level.

Teratogenicity
A teratogenicity study in rats showed that HB-Blau in concentrations up to 180 mg/kg b.w.
does not cause embryotoxic or structural irreversible effects.

Genotoxicity

An Ames test with HB-Blau in bacterial cells was not performed according to the OECD
guidelines: only 3 instead of the recommended 4 strains were used. HB-Blau was not
mutagenic in a mouse lymphoma assay for HGPRT gene mutations. From a test in Chinese
hamster ovary cells it is concluded that HB-Blau is able to induce chromosome aberrations in
absence and in the presence of metabolic activating enzymes. An in vivo DNA repair test and
a micronucleus test were negative.
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Absorption

In an in vivo skin absorption test in rats mean percutaneous absorptions were determined of
0.2 % for sA dissolved in water, 0.15 % for fB and 0.06 % for fC (mixed 1:1 with 9 % hydrogen
peroxide).

Conclusion
HB-Blau is moderately toxic after oral administration.

A testsubstance containing 3 % HB-Blau did not cause skin and eye irritation.

Tested according to the method of Magnusson & Kligman, HB-Blau could be classified as
moderately sensitizing to the skin of guinea pigs.

The mean dermal absorptions were 0.2 % for a HB-Blau solution in water, 0.15 % for the
formulation without hydrogen peroxide (fB), and 0.06 % for the formulation with hydrogen
peroxide (fC).

In a teratogenicity test in rats, HB-Blau did not cause embryotoxic or structural irreversible
effects up to a concentration of 180 mg/kg b.w. HB-Blau appeared to be non-mutagenic in a
mouse lymphoma assay. An unscheduled DNA synthesis assay and a micronucleus test were
both negative. A chromosome aberration test in hamster ovary cells was positive with and
without metabolic activation. In an Ames test only three of the four required bacterial strains
were used. Although this compound had been shown in in virro studies to have some mutagenic
potential, the negative results obtained in vivo in both the bone marrow and the liver provided
adequate reassurance that this activity was not exposed in vivo.

In the 90 day feeding study effects were particularly found at the 60 mg/kg b.w. level, although
some slight changes in clinical chemistry (glucose, creatinin, urea) were seen in all treated
groups. The no-observed-adverse-effect-level was considered to be 30 mg/kg b.w.

Despite the inadequate data on irritation and mutagenicity, the following human risk
calculation for normal use can be made: A maximum amount of 100 ml of the hair dye
formulation fA, containing 1.5 % HB-Blau, comes in contact with the human skin. This
corresponds to 1500 mg HB-Blau. As skin penetration for the formulation containing 50 %
hydrogen peroxide was 0.06 %, dermal absorption will be 0.9 mg HB-Blau per treatment.
Assuming a body weight of 60 kg, the exposure of a human per kg body weight will be
15 pg/kg bow,

So a safety margin of 2000 can be calculated between the figure for human exposure to
permanent hair dye and the NOAEL of 30 mg/kg b.w. found in the 90d oral rat study. It should
be noted that the NOAEL found in rats is based on daily exposure for 90d, whereas human
exposure to permanent hair dye is unlikely to be more frequent than once a month.

Classification: B.

Industry should provide data on the incidence of skin sensitization in use, to ensure that this
compound was not unacceptable in this regard.
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B 54: 2-(4-HYDROXY-2NITROANILINO) ETHANOL

1. General
1.1 Primary name
Imexine FH.

1.2 Chemical names

1-hydroxy-3-nitro-4-(beta-hydroxyethyl)amino-benzene
3-nitro-beta-hydroxyethylamino-phenol
N-beta-hydroxy ethyl amino-4 nitro-3 hydroxy benzene

1.5 Structural formula

OH

NO,

NHCH,CH,OH

1.6 Empirical formula

Emp. formula: CH N.O

87717 274

Mol weight: 198

1.7 Purity, composition and substance codes
sA: 1-hydroxy-3-nitro-4-(beta-hydroxyethyl)amino-benzene (purity: >98 %)
1.8 Physical properties

Subst. code: sA
Appearance: odourless greenish brown powder
Melting point: 142-145 °C

1.9 Solubility

The solubility of the substance is 0.10 g in 100 ml water at 70°C and 0.10 g in 100 ml ethanol
at 25°C.
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2. Function and uses

1-hydroxy-3-nitro-4-(beta-hydroxyethyl)amino-benzene is included in semi-permanent hair
dyes and colour setting lotions at a maximum concentration of 6 %.

In permanent hair dyes the maximum concentration is 6 %. Since the permanent hair dyes are
mixed with hydrogen peroxide before application the use concentration is 3 % only.

TOXICOLOGICAL CHARACTERISATION
3. Toxicity

3.1 Acute oral toxicity

Sub. Route Species LD_/LC

SA oral mouse (f) >3000 mg/kg b.w.
SA oral mouse (m) >3000 mg/kg b.w.
sA oral rat (f) >3000 mg/kg b.w.
sA oral rat (m) >3000 mg/kg b.w.

The test compound (a 10 % dilution in propylene glycol) was given once by stomach tube to
Swiss mice (5/sex/group) and Albino Wistar rats (5/sex/group) at increasing concentrations up
to 3000 mg/kg b.w.

The animals were observed for 8 days and at the end of the 8-day observation period all
surviving animals were sacrificed and gross necropsies were performed.

No mortalities were observed in the mice and 10 % mortality in the rats. No abnormalities were
found in the animals necropsied on day 8.

The test substance is slightly toxic (LD, >2000 mg/kg b.w.).

3.7 Subchronic oral toxicity

Route: oral

Species: rat

Subst.: SA

Exposure: 96 d

DWE: 1000 mg/kg b.w.

Imexine FH was administered, by gavage. once daily to 4 groups Sprague-Dawley (Ico: OFA
SD) rats (10/sex) for 96 days. The test substance was administered at dosage levels of 40, 200
and 1000 mg/kg b.w. The control group received the vehicle (polysorbate + carboxy-
methylcellulose) only. All animals were sacrificed at the end of the study.

All animals were observed daily for mortality and clinical signs. Body weight and food
consumption were recorded individually, twice a week. An ophthalmoscopic examination was
performed. Haematological and clinical chemical investigations were carried out on week 4
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and 13. Urine samples were collected at week 4 and 13. Organ weights (c. 6) were measured
and macroscopy and histopathology (c. 35 organs/tissues) was performed.

No animal died during the study. In the high dose group, the following effects were observed:
red discolouration of urines and haircoat, immediately after dosing and an increased salivation
from week 7.

The dose level without adverse effect was 1000 mg/kg b.w.
4. Irritation & corrosivity

4.1 Irritation (skin)

Route: skin
Species: rabbit
Subst.: sA
Exposure: 23 h
Dose: 0.5 ml
Concentr.: 4 %

0.5 ml of the test substance was applied occlusively on the clipped, right (abraded skin) and
left flank (intact skin) of 6 male NZW rabbits. After 23 hours the patches were removed.

Observations for signs of dermal irritation were recorded at 1, 24, 48 and 72 hours after
removal of the patches. Biopsies were carried out for histological examinations on 3 rabbits |
hour after patch removal (from the right flank) and on the 3 remaining rabbits 48 hours after
patch removal (from the left flank). No erythema could be recognized, because the skin was
coloured red by the test substance. No irritation was observed. The histological examination
did not reveal any pathological aspect.

Remark: The exposure time should be 4 hours instead of 23 hours. The Draize score could not
be calculated, because the value of erythema is unknown.

4.2 Irritation (mucous membranes)

Route: eye
Species: rabbit
Subst.: SA
Dose: 0.1 ml
Concentr.: 4 %

0.1 ml of the test substance was instilled in the conjunctival sac of the right eyc of 6 albino
NZW rabbits. The untreated left eyes served as controls. The eyes were examined 1, 24, 48 and
72 hours and 4 and 7 days after application. Additional examinations were carried out upon the
instillation of one drop of 2 % fluorescein-solution.

1 hour after application. chemosis and redness of the conjunctivae was observed in 5 and 3
animals, respectively and congestion of the iris in 4 animals. 24 hours after application,
chemosis and redness of the conjunctivae was observed in 2 animals and congestion of the iris
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in 1 animal. After 1 day these effects were disappeared. No other irritating effects were
observed. The Draize score was 2.46 (not irritating).

5. Sensitization

Subst.: sA
Species: guinea pig
Method: MagnussonKligman

Conc.induc.: 50 %
Conc.chall.: 100 %
Result: negative

20 Albino Hartley guinea pigs were used in this skin sensitization s