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Memorandum
To: CIR Expert Panel Members and Liaisons
From: Priya Cherian, Scientific Analyst/Writer
Date: November 9, 2018
Subject: Safety Assessment of Basic Red 76 as Used in Cosmetics

Enclosed is the Draft Report on the Safety Assessment of Basic Red 76 (identified as basred122018rep in the report package).
This is the first time the Panel is reviewing this document.

This ingredient is commonly used as a hair colorant and hair-conditioning agent. In addition to the data found in a search of the
publically available literature, data received from the Personal Care Products Council (Council) are incorporated into this
assessment and attached herein. Council comments (basred122018pcpc) were received, and have been addressed. In addition, the
Council suggested the addition of a study published in 2018 regarding an updated method of patch-testing. This study was
introduced in a presentation given by Dr. Maya Krasteva at the December 2017 Panel meeting. The presentation has been
included in this packet (basred122018data 3). A summary regarding this study has been included in the Cosmetic Use section of
the report, and is indicated by highlighting. Please review this addition, and address whether it is appropriately placed in the
report.

The following are also included in this package for your review:

o basredl22018flow: report flowchart

basred122018hist: history

basred122018prof: data profile

basred122018strat: search strategy

basred122018FDA: 2018 VCRP data (US FDA)

basred122018data_1: 2017 concentration of use data (Council)

basred122018data_2: information regarding toxicity studies of Basic Red 76 provided by Council (oral, skin, eye
irritation; LLNA; genotoxicity assays; penetration; developmental toxicity)

After reviewing these documents, if the available data are deemed sufficient to make a determination of safety, the Panel should
identify matters to be addressed in the Discussion, and then issue a Tentative Report with a safe as used, safe with qualifications,
or unsafe conclusion. If, however, the available data are insufficient, the Panel should issue an Insufficient Data Announcement

(IDA), specifying the data needs therein.
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Basic Red 76 History
October 2, 2018: SLR posting

December 2018: Panel reviews the Draft Report; penetration data, an oral toxicity study, a developmental
toxicity study, genotoxicity studies, skin irritation, sensitization, and ocular irritation studies were received
from Council and included in the report
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Basic Red 76 Data Profile for December, 2018. \N'riter — Priya Cherian

Acute Repeated
ADME toxicity dose toxicity Irritation Sensitization
- |o 5 = 5 T
g1e I8 RI|31S919 |88 (9|F |22 2|F|8(9]32
o Q |55 p 35 > o 5 = e e = = =5 5 3 < |lo 3 3 o
= |23 3| 3|12 )5 | |33 |3 3 || |2|g|¢c
Sl [~ D |@o | = S |2l 22|35 s |33 |3 =1
A =3 |15 |>» | x| =3 912 |e X
o 2. < = c > < Q. ol Q.
> 32|53 |=s s [£ 3|2
L 3 o o = =
= = o <
Basic Red 76 X | x X X X X X | X




Distributed for comment only -- do not cite or quote

[Basic Red 76 — December 2018]

Ingredient CAS # InfoBase [SciFinder] PubMed | TOXNET | FDA EU ECHA | IUCLID SIDS HPVIS | NICNAS | NTIS NTP | WHO | FAO ECET Web
-0C

Basic Red 76 68391-30-0 1 No No No Yes No No No No No 111 No No No No No Yes

Search Strategy

[document search strategy used for SciFinder, PubMed, and Toxnet]

[identify total # of hits /# hits that were useful or examined for usefulness]

Key words:
Basic Red 76; Basic Red; monoazo dye; 68391-30-0; hair dye toxicity
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INTRODUCTION

This is a safety assessment of Basic Red 76 as used in cosmetic formulations. According to the web-based International
Cosmetic Ingredient Dictionary and Handbook (WINCI,; Dictionary), Basic Red 76 is a monoazo color that functions as a
hair colorant and hair-conditioning agent.'

This safety assessment includes relevant published and unpublished data that are available for each endpoint that is evaluated.
Published data are identified by conducting an exhaustive search of the world’s literature. A listing of the search engines and
websites that are used and the sources that are typically explored, as well as the endpoints that CIR typically evaluates, is
provided on the CIR website (https://www.cir-safety.org/supplementaldoc/preliminary-search-engines-and-

websites; https://www.cir-safety.org/supplementaldoc/cir-report-format-outline). Unpublished data are provided by the
cosmetics industry, as well as by other interested parties.

Much of the data included in this safety assessment was gathered from the opinions of European scientific committees,
Scientific Committee on Consumer Safety (SCCS) and Scientific Committee on Cosmetic Products and Non-Food Products
Intended for Consumers (SCCNFP).?

CHEMISTRY

Definition and Structure

As given in the Dictionary, Basic Red 76 (CAS No. 68391-30-0) is the azo dye that conforms to the following structure':

T
CHs NG
CHs Ny
\ cl
CH, -———/N+ OH
CHs

Figure 1. The azo dye, Basic Red 76

Physical and Chemical Properties

Basic Red 76 is a cationic direct dye that is water soluble.” Ultraviolet-visible (UV-Vis)-spectra showed maxima at 235 nm
(62% Basic Red 76) and 332 nm (80% Basic Red 76). This ingredient, in its pure form, is a red powder with a melting point
0f 200 °C and an octanol-water partitioning coefficient of -1.78. A list of chemical and physical properties for Basic Red 76
can be reviewed in Table 1.

Method of Manufacture

While no methods were found in the publically available literature specific to the preparation of Basic Red 76, most azo dyes
are synthesized in the same manner.* The first of two steps in the classic synthesis of dyes like Basic Red 76 involves the
diazotization of a primary aromatic amine (e.g., 2-methoxyaniline), in a cold aqueous, acidic solution, with sodium nitrite.
The resulting diazonium salt is highly reactive, and an arylazo-dehydrogenation reaction with an aromatic alcohol (e.g.,
7-hydroxy-N,N,N-trimethylnaphthalen-2-aminium chloride) quickly results in an azo dye.

Impurities/Components

Based on data obtained from the SCCS, it appears that the materials tested were not always purely Basic Red 76, and had
various chemical compositions.> In some of these test material formulations, sugars were included. Monomethyl sulfate was
often a component in the test material that was used as an anion to the dye. Some other reported impurities/components of
the test materials include o-anisidine, chloride, and sodium. Table 2 provides information on the components of the specific
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test materials used in the toxicity studies presented in this report. Throughout the report, please refer to Table 2 to note the
full compositions of the test materials. In addition, Table 2 also provides composition information of Basic Red 76 as used in
the market.

USE
Cosmetic

The safety of the cosmetic ingredient addressed in this assessment is evaluated based on data received from the US Food and
Drug Administration (FDA) and the cosmetics industry on the expected use of this ingredient in cosmetics. Use frequencies
of individual ingredients in cosmetics are collected from manufacturers and reported by cosmetic product category in the
FDA Voluntary Cosmetic Registration Program (VCRP) database. Use concentration data are submitted by the cosmetic
industry in response to a survey, conducted by the Personal Care Products Council (Council), of maximum reported use
concentrations by product category.

According to the 2018 VCRP survey data, Basic Red 76 is reported to be used in 46 hair-coloring formulations.” The results
of the concentration of use survey conducted by the Council indicate that the highest concentration of use reported for Basic
Red 76 was 0.35% in hair dyes and colors.® Data regarding concentration and frequency of use can be reviewed in Table 3.
Because this ingredient is purely a hair colorant, the concentration and frequency of use table provides information specific to
hair colorant uses.

Basic Red 76 is considered a coal tar hair dye for which regulations require caution statements and instructions regarding
patch tests in order to be exempt from certain adulteration and color additive provisions of the US Federal Food, Drug, and
Cosmetic Act. In order to be exempt, the following caution statement must be displayed on all coal tar hair dye products:

Caution - this product contains ingredients which may cause skin irritation on certain individuals and a preliminary
test according to accompanying directions should be made. This product must not be used for dyeing the eyelashes
or eyebrows; to do so may cause blindness.

Product labels shall also bear a caution statement and patch test instructions for determining whether the product causes skin
irritation. The CIR Expert Panel recommends that an open patch test be applied and evaluated by the beautician and/or
consumer for sensitization 48 hours after application of the test material and prior to the use of a hair dye formulation.

In 2012, a report was published regarding such self-testing for contact sensitization to hair dyes.” These authors concluded
that, in its present form, the hair dye self-test has severe limitations. The authors issued the warning that, if the use of a hair
dye self-test to predict contact sensitization becomes widespread, there is severe risk that a tool has been marketed that may
cause morbidity in European consumers. An accompanying editorial performed on behalf of the European Society of
Contact Dermatitis (ESCD) asserted that industry is focusing on predicting the risks from exposure to hair dyes by having
millions of European consumers perform a self-test prior to each hair dying and stated that it is the opinion of the ESCD that
attention must be given to reducing the risks of serious allergic reactions by improving the safety of the products themselves.®

Furthermore, according to a report published in 2018, a different method of patch-testing was suggested utilizing more
relevant protocols regarding exposure time and test preparation that reflect the actual use conditions with hair dying.’
According to this study, a self-test protocol for an allergy alert test (AAT) was developed that elicits a self-noticeable alert
signal in p-phenylenediamine (PPD)-allergic consumers. This protocol was tested in 42 PPD-positive hair dye-allergic
subjects and 48 negative-control subjects. The test materials consisted of 3 shades of commercial hair dyes mixed with a
developer containing 6% hydrogen peroxide. The test substances containing 0.05%, 0.25%, 0.75%, and 0.2% PPD were
applied to the forearm and behind the ear of the subjects for 45 minutes. Reactions were assessed on day 0, 2 and 4, by the
subjects themselves, and independently by dermatologists. A reaction that was self-noticeable on the forearm and behind the
ear was noted in 90.5% and 93% of PPD-positive subjects, respectively. The strength of the response and the number of
responding subjects increased as PPD concentration increased. All 48 control subjects displayed negative results.

Basic Red 76 is listed in the EU Cosmetics Regulation 1197/2013 Annex III, and is allowed in non-oxidative hair dye
products at a maximum concentration of 2%.'° According to the SCCS, Basic Red 76 containing up to18% methyl sulfate
does not pose a risk to the health of the consumer when used as a non-oxidative hair dye with a maximum head-on
concentration of 2.0%.”

TOXICOKINETIC STUDIES

Azo bond cleavage and reduction is mediated by enzymes found in the liver, skin, and intestines.!" Responsible enzymes
include nicotinamide adenine dinucleotide (NADH), cytochrome P450 reductase, and NAD(P)H quinone oxidoreductase.
Both skin and intestinal microflora have been shown to reduce azo linkage, forming aromatic amines (e.g., o-anisidine). The
produced aromatic amines can potentially have a greater expected absorption rate than the dye from which they are derived
from.
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Dermal Penetration

Animal

A two-part dermal/percutaneous absorption study was performed according to Organization for Economic Cooperation and
Development (OECD) test guideline (TG) 428.>'* Four replicates from each animal (one male, one female) of dermatomed
pig skin, 0.75 mm thick, were used per experiment. In experiment A, 2% test material (80.5% Basic Red 76) in direct dye
was applied to skin samples. Experiment B involved 2% test material (80.5% Basic Red 76) in water. In both experiments,
applications of approximately 20 mg/cm” were applied to the skin. Skin discs of 1.0 cm” were exposed to the test substance
for 30 minutes, and then rinsed. The receptor fluid used was a phosphate buffered saline. Approximately 1.44%, 0.046%,
and 0.0049% of the direct dye cream was present in the stratum corneum, epidermis/dermis, and receptor fluid, respectively.
Samples treated with the aqueous solution displayed penetration amounts of 3.87% in the stratum corneum, 1.77% in the
epidermis/dermis, and 0.012% in the receptor fluid. The amount of the test substance that was considered bioavailable from
the direct dye cream and the aqueous solution was 1.96 + 0.83 pg/cm’ and 6.52 + 3.58 pg/cnr’, respectively.

Human

Ten males had 20 pL of the test substance, 1 mM test material (55.5% Basic Red 76) in 40% aqueous isopropanol, applied to
five separate areas (5.3 cm?) of the inner forearm.” The dye stains were removed by ten repeated strippings with tape after 10
minutes, 24, 48, and 72 hours, and the amount of dye that potentially penetrated was estimated. The dye was not suspected to
have been diffused into the horny layer, and the researchers concluded that the dye was not absorbed by the skin. No other
information regarding this study was provided.

Absorption, Distribution, Metabolism, and Excretion (ADME)
Animal
Dermal

An application of 200 pL of a hair setting lotion containing 0.1% test material (55.5% '*C-labelled Basic Red 76, labeling
regiochemistry not stated) was applied to the skin of 3 Sprague-Dawley rats over an area of 1.5 x 1.5”, corresponding to an
exposure of 31.3 mg/cm2 skin (and 31.3 pg Basic Red 76/cm” skin).® The rats were anesthetized for 1 hour after application,
then they were fitted with a collar to prevent licking. Radioactivity recovered from feces and urine was less than 0.2% and
0.3% of the applied dose, respectively. A maximum total absorption was calculated to be 0.5%, corresponding to a
maximum of 0.15 pg/cm” of skin. Excretion of radioactivity in urine and feces was measured for 24 hours after application.
The amount of radioactivity recovered in the carcass or organs was not determined.

Other studies were performed using a setting lotion and shampoo formulation containing 0.2 and 0.5% test material

(55.5% '*C-labelled Basic Red 76, labeling regiochemistry not stated), respectively.’ Application was performed on the
clipped (but not shaven) skin of Wistar rats. After an application of 100 puL to 5 Wistar rats/sex, treatment sites were covered
with a non-occlusive glass capsule containing small holes. Exposure occurred for 24 hours. In rats dosed with the setting
lotion formulation containing 0.2% (25 ug of test material/cm® skin), more than 80% of the applied radioactivity was
recovered on the hair, and about 10% on the skin. The radioactivity recovered in the urine and feces was 0.07 and 0.16%,
respectively. No radioactivity was detected in the carcasses. In a different study where rats were exposed for 24 hours to 70
and 140 pL of a shampoo containing 0.5% test material (55.5% '*C-labelled Basic Red 76, labeling regiochemistry not
stated), > 93% of the applied radioactivity was recovered in the hair rinsings. Approximately 2.1 and 1.7% of the
radioactivity was recovered on the treated skin. The radioactivity recovered in the urine was less than 0.007% in males and
0.002% in females. Less than 10% of the applied radioactivity was observed in the feces of treated animals. The amount of
radioactivity recovered in the carcass or organs was not determined.

Parenteral

Three male Wistar rats were given a single intravenous (i.v.) dose of 2.5 mg/kg bw of the test material (55.5% “C-labelled
Basic Red 76, labeling regiochemistry not stated) in physiological saline.” Approximately 63 and 15% of the administered
test substance was recovered in the feces and urine, respectively, over a duration of 24 hours. The level of radioactivity
detected in the carcass 24 hours after the administrated dose was approximately 9%. In a similar study, mice were given a
single subcutaneous dose of 5 mg/kg of the same test substance. Two minutes after administration, 31% of the radioactivity
was present in the liver and kidneys, 9% in the small intestine, and 1.3% in the lungs. After 24 hours, the total radioactivity in
the liver, kidneys and lungs decreased to 33.7% of the given dose. Specific radioactivity was highest in the cecum and large
intestine by the end of the study.
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TOXICOLOGICAL STUDIES

Acute Toxicity Studies

In an acute toxicity study, 3 CF1 mice were treated with a single oral dose of 1, 2.51, or 5.01 g/kg bw test material (55.5%
Basic Red 76) in a volume of 20 to 40 mL/kg, and 10 male mice received the top dose of 10 mg/kg bw (method of oral
dosing was not provided). * The animals were observed for 7 days after treatment. Lethargy and breathing disorders were
observed in mice given 10 g/kg bw of the test substance. The LDs, value was reported to be > 10 g/kg bw.

Wistar rats (3/sex) were given a single oral dose of 2 g/kg bw test material (62% Basic Red 76) in propylene glycol via
gavage.z’13 Three male and one female rat displayed hunched posture on the first day of treatment. Red staining of the back
and/or snout and/or head was observed in one female and two male mice. Red and/or yellow feces and/or urine were seen in
all animals. The established oral LDs, value was > 2 g/kg bw.

CFY rats (2/sex/group) were given a single oral dose (0, 0.1, 1, 4, 8, or 16 g/kg bw) of the test material (55.5% Basic Red
76) in 1% aqueous methylcellulose (method of oral dosing was not provided).” Animals were observed for 14 days after
treatment. All animals survived treatment. Lethargy, piloerection, decreased respiratory rate, and hunched posture were
observed. At the 8 and 16 g/kg bw dose levels, red staining of the urine and feces was noted. The acute lethal dose of the
test substance was reported to be > 16 g/kg bw.

Short-Term Toxicity Studies

Wistar MuRa Han 67 SPF rats (20/sex/group) were given 0 or 200 mg/kg bw of the test material (55.5% Basic Red 76) in a
volume of 10 mL/kg water via gavage 5 days per week for 12 weeks in a screening study.” All animals survived the duration
of the experiment. Aggressive behavior was apparent in all dosed animals. In males, body weight gain was similar to the
control group, however, in females, slight but significantly lower mean body weights were recorded (95 - 96% of control) on
the 5™, 7™ 9" and 12™ week, and at the end of the study. Colored urine was observed in all dosed animals. Increases in the
mean cell volume and hematocrit values were noted in male rats and some female rats. In male rats, a slight increase in
cerebral weights, as compared to the control groups, was observed. In females, kidney, heart, and liver weights were lower
than those of control animals. The no-observable-adverse-effect-level (NOAEL) was reported to be <200 mg/kg bw/d.

Subchronic Toxicity Studies

Groups of 10 female and 10 male Sprague-Dawley CD rats were dosed with 0 and 20 mg/kg bw of the test material (55.5%
Basic Red 76), in a volume of 10 mL/kg aqueous solution.’ The test article was administered 5 days/week for 13 weeks by
gavage. No mortalities were reported. Body weight gain was similar in the control and treated groups. No other effects
were noted. The dose of 20 mg/kg bw/d was determined to be a “no effect level.”

SPF-bred Wistar rats (12/sex/group) were given a single daily dose of the test material (80.5% Basic Red 76) in distilled
water via gavage for 90 days.>'* Rats received doses of 0, 60, 250, or 1000 mg/kg bw/d. One female dosed with 60 mg/kg
bw/d was found dead on day 60, however a gavage error was considered to be the cause of death. Staining of body parts and
discoloration of the feces/urine was observed. Infrequent and intermittent clonic spasms were observed in some test animals
in all dose groups. No relevant body weight or food intake level changes were noted. Destruction of red blood cells,
increased tissue iron in the spleen and liver, and increased serum bilirubin levels were noted in animals dosed with 250 and
1000 mg/kg bw/d. Thyroid follicular cell hypertrophy and adenohypophyseal cell hypertrophy was observed in rats given
1000 mg/kg bw/d; however, this effect is not considered relevant to humans as rats have a significantly higher sensitivity to
this effect. At 60 mg/kg bw/day, decreased red blood count cells, hemoglobin levels, hematocrit levels, and mean
corpuscular hemoglobin concentrations were seen. The NOAEL was reported to be 60 mg/kg/d. This study also included
recovery groups of 5 rats/sex/dose group. The animals in these groups were examined after treatment, for four weeks. The
hematological effects observed in the treated animals were widely resolved during the 28-day recovery period.

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY STUDIES

Doses of 0, 60, 250, and 1000 mg/kg bw/d of the test substance (89.1% Basic Red 76) were given via gavage to Wistar rats
(24/group) on days 6 to 20 of gestation.>"* All females were killed and examined 21 days after mating. In rats treated with
60 mg/kg bw/d, no signs of developmental toxicity were observed. At the 250 mg/kg bw/d dose level, decreased body
weight, weight gain, and food consumption was observed in maternal rats; a decrease in fetal body weight was also reported.
Similar findings were seen in rats treated with 1000 mg/kg bw/d, however, signs of toxicity were more pronounced in the
group treated with 250 mg/kg bw/d. Slight increases in the thinning of the central tendon region of the diaphragm and left-
sided umbilical artery was observed in offspring. The maternal and developmental NOAEL was determined to be 60 mg/kg
bw/d. A similar study was performed using Sprague-Dawley CD rats.” Rats were given the test substance (55.5% Basic Red
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76) in distilled water in doses of either 0 (20 rats) or 50 mg/kg (25 rats) bw/d on days 6 - 15 of gestation via gavage. On day
20 of gestation, the dams were killed. No adverse effects were reported in dams or fetuses treated with 50 mg/kg bw/d.

GENOTOXICITY

Details of the genotoxicity studies summarized below are provided in Table 4. Information regarding the test material
composition in these studies can be observed in Table 2.

Basic Red 76 was generally not genotoxic. Negative results were observed in Ames tests at doses of up to 5000 pg/plate,
with or without metabolic activation (Salmonella typhimurium TA98, TA100, TA102, TA1535, and TA1537).>*° However,
in another study, positive results were observed in an Ames test using S. typhimurium in strains TA1537 and TA1538 (test
concentration not specified), while negative results were observed in strains TA98, TA100, and TA1535 in doses as high as
5000 ug/plate.3 Negative results were obtained in mammalian gene mutation assays using Chinese hamster V79 cells (dose
not specified) and mouse lymphoma L5178Y cells at doses up to 318 pg/mL, with and without metabolic activation, and 425
ng/mL, with and without metabolic activation.>'” The test substance was not genotoxic in a mammalian chromosome
aberration assay using Chinese hamster V79 cells at doses of up to 500 mg/mL, but it was clastogenic at a dose of 1000
mg/mL without metabolic activation.” The test substance was clastogenic in an in vitro micronucleus test in V79 cells at
doses as low as 212.5 pg/mL with and without metabolic activation.'” Positive results were observed mainly at
concentrations associated with test material precipitation. In in vivo micronucleus assays in mice, the test substance was not
clastogenic at doses of up to 5000 mg/kg given orally to mice.™'®

CARCINOGENICITY

Information regarding the carcinogenicity of Basic Red 76 was not found, however the potential metabolites of Basic Red 76,
such as o-anisidine, have induced a number of multi-organ tumors according to several animal studies provided by the
National Industrial Chemicals Notification and Assessment Scheme (NICNAS).!" Both malignant and benign tumors in the
bladder, spleen, subcutaneous tissues, kidneys, adrenal gland, liver, mammary glands, skin, blood, blood vessels, thyroid,
lungs, gallbladder and renal pelvis, have been associated with the exposure of the metabolized aromatic amines.

DERMAL IRRITATION AND SENSITIZATION

Irritation

Animal

A skin irritation test was performed according to OECD TG 404.%" A semi-occlusive patch containing 500 mg of the test
substance (62% Basic Red 76) was applied to approximately 150 cm” of shaved skin of 3 New Zealand White rabbits.
Patches were removed after 4 hours. Skin was scored 1, 24, 48 and 72 hours, as well as 7, 10 and 14 days after removal of
dressing. No visible signs of irritation were observed. Minimal red staining was noted in all animals.

In another study, a 24-h occlusive patch of 0.5 g undiluted test material (62% Basic Red 76) was applied to a 1 sq. in. area
of intact or scarified skin of the back of 3 New Zealand White rabbits.” No reactions were reported. A similar study was
performed with the same test substance that was dampened for adhesion. A dose of 0.5 g of the test material (62% Basic Red
76) was dampened with 0.5 mL distilled water and applied to a 1 sq. in. area of intact or scarified skin of the back of 3 New
Zealand White rabbits. No reactions were recorded.

Sensitization

Animal

Twenty-five microliters of the test material (62% Basic Red 76) was applied in concentrations of 2.5, 5, and 10% in a 7:3
v/v ethanol:water mixture.”*" Ten percent was the highest technically applicable concentration in the vehicle. Applications
were made on the earlobes of mice (4 females/ group) in a local lymph node assay (LLNA). The test substance was applied
once daily for 3 days. Five days after the first treatment, mice were given an intravenous injection of radio-labelled
thymidine. Mice were killed 5 hours after thymidine administration. The draining lymph nodes were excised, pooled, placed
in scintillation vials, and tested for proliferative capacity. The stimulation index values were 0.9, 1.1, and 1.3, for the 2.5, 5,
and 10% dose levels, respectively. The test material was considered to be non-sensitizing.

In a Magnusson-Kligman test performed according to OECD TG 406, the sensitization potential of the test material (55.5%
Basic Red 76) was evaluated using 10 female Dunkin-Hartley guinea pigs.” Intradermal induction consisted of injections of
the material solution (0.1% test material in water), Freund’s Complete Adjuvant (FCA) diluted with an equal volume of
water, and a 1:1 mixture of the material solution and FCA. One week after the administration of injections, a solution of 75%
w/v of the test substance in distilled water was applied to the skin. A challenge patch was applied 2 weeks later at a
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concentration of 25% w/v of the test material. Irritation was noted after administration of the intradermal injection in all
animals, which was still present at the time of topical induction. Half of the test animals displayed erythema after the
challenge phase that was resolved by 48 hours. The sensitization potential was considered to be equivocal.

OCULAR IRRITATION STUDIES

Animal

An ocular irritation test was performed according to OECD TG 405.>*'" The test material (62% Basic Red 76; 0.1 g) was
instilled into the conjunctival sac of 3 New Zealand White rabbits. Treated eyes were rinsed following a 24 hour exposure
period. Scoring occurred 1, 24, 48, and 72 hours, and 7 days, after instillation. Redness of the conjunctivae and sclerae,
discharge, and chemosis were apparent at the beginning of treatment, but were no longer present after 72 hours. Minimal
staining of the eyes was observed after 1 hour and 24 hours in all subjects. Staining was present in two animals at the 48
hour mark, and in one animal at the 72 hour mark. No abnormalities or corrosion was reported in the cornea or iris of test
animals.

In a similar study using 3 New Zealand White rabbits, the test material (55.5% Basic Red 76) in physiological saline was
instilled into the conjunctival sac (0.1 mL) of one eye of each rabbit.’ The concentration of the test substance used was 0.5%.
Eye reactions were recorded after 30 and 60 minutes, and 24 and 48 hours. No effects on the cornea or iris were reported,
however, discoloration was noted.

SUMMARY

Basic Red 76 is a monoazo color that functions as a hair colorant and hair-conditioning agent. Synthesis of the dye includes
diazotization of a primary aromatic amine in a cold, aqueous, acidic solution with sodium nitrite. The resulting diazonium
salt is highly reactive and an arylazo-dehydrogenation reaction with an aromatic alcohol quickly results in an azo dye.

According to the 2018 VCRP survey data, Basic Red 76 is reported to be used in 46 hair coloring formulations. The results
of the concentration of use survey conducted by the Council indicate that the highest concentration of use reported for Basic
Red 76 was 0.35% in hair dyes and colors. Basic Red 76 is listed in the EU Cosmetics Regulation 1223/2009 Annex III, and
is allowed in non-oxidative hair dye products at a maximum concentration of 2.0%.

In a dermal absorption study involving pig skin, 2% test material (80.5% Basic Red 76) was applied to samples in either a
direct dye cream lotion or aqueous formulation. Applications were performed in amounts of approximately 20 mg/cm®. The
amount of the test material that was considered to be bioavailable by the direct dye cream and the aqueous solution was 1.96
+0.83 ug/cm2 and 6.52 + 3.58 pg/em’, respectively. In a human study, 20 pL of 1 mM of the test substance (55.5% Basic
Red 76) in aqueous isopropanol was applied to the forearm. The dye stains were removed by ten repeated strippings with tape
after 10 minutes, 24, 48, and 72 hours. The dye was not suspected to have diffused into the horny layer.

When an application of 200 uL of a hair setting lotion containing 0.1% test material (55.5% '*C-labelled Basic Red 76) was
applied to the skin of rats over an area of 1.5” x 1.5,” the amount of radioactivity recovered from feces and urine (measured
for 24 hours after application) was less than 0.2% and 0.3% of the applied dose, respectively. A maximum total absorption
was calculated to be 0.5%, corresponding to a maximum of 0.15 pg/cm’ of skin. Other studies were performed in which a
setting lotion and shampoo formulation containing 0.2 and 0.5% test material (55.5% "C-labelled Basic Red 76),
respectively, were applied to the skin of Wistar rats for 24 hours.

In rats dosed with 0.2% test material, over 80% of the applied radioactivity was recovered on the hair. The radioactivity
recovered in the urine and feces was 0.07 and 0.16%, respectively. In rats treated with the formulation containing 0.5% test
material, 93-102% of the applied radioactivity was recovered in hair rinsings. Approximately 2.1 and 1.7% radioactivity was
recovered on the skin treated with 70 and 140 pL of the shampoo, respectively. The radioactivity recovered in the urine was
< 0.007% in males and 0.002% in females. Less than 10% of the applied radioactivity was observed in the feces of treated
animals. Three male Wistar rats were given a single i.v. dose of 2.5 mg/kg bw of test material (55.5% '*C-labelled Basic Red
76) in physiological saline. Approximately 63 and 15% of the administered dose was recovered in the feces and urine,
respectively. In a similar study, mice were given a single subcutaneous dose of 5 mg/kg of the same test substance. Two
minutes after administration, 31% radioactivity was present in the liver and kidneys, 9% in the small intestine, and 1.4% in
the lungs. After 24 hours, the total radioactivity in the liver, kidneys and lungs decreased to 33.7% of the given dose.

The oral LDs, of a test substance containing Basic Red 76 was > 10 g/kg bw (55.5% Basic Red 76) in CF1 mice, > 2 g/kg bw
(62% Basic Red 76) in Wistar rats and > 16 g/kg (55.5% Basic Red 76) bw in CFY rats. These values were the highest doses
tested in each study. Some signs of toxicity were observed.
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The NOAEL was reported to be less than 200 mg/kg bw/d in Wistar MuRa Han 67 SPF rats dosed via gavage 5 days a week
for 12 weeks (test material, 55.5% Basic Red 76). The dose of 20 mg/kg bw/d was determined to be a no effect level in
Sprague-Dawley CD rats dosed by gavage for 5 days/week for 13 weeks (test material, 55.5% Basic Red 76). Toxic effects
included lowered body and organ weights. The established NOAEL in a 90-day study involving Wistar rats dosed via gavage
was 60 mg/kg/d (test material, 80.5% Basic Red 76).

No signs of developmental toxicity were observed in Wistar rats given 60 mg/kg bw/d via gavage (test material, 89.1% Basic
Red 76); however, toxic effects were noted at the 250 mg/kg bw/d dose level and higher when the same test substance was
used. The maternal and developmental NOAEL was determined to be 60 mg/kg bw/d. In a different study, no adverse
effects were reported in Sprague-Dawley CD rats given up to 50 mg/kg bw/d via gavage on gestation days 6 - 15 (test
substance, 55.5% Basic Red 76).

Mixed results were seen in Ames tests and mammalian gene mutation assays using Chinese hamster V79 cells and mouse
lymphoma L5178Y cells, with and without metabolic activation. A chromosomal aberration assay using Chinese hamster
V79 cells yielded negative results at up to 500 mg/mL; however, at the 1000 mg/mL dose level, without metabolic activation,
Basic Red 76 was clastogenic. An in vitro micronucleus test in V79 cells yielded positive results at doses as low as 212.5
pg/mL, with and without metabolic activation, however, in part one of the same experiment, negative results were seen at
doses as high as 300 pg/ml, with metabolic activation. Negative results were observed in in vivo micronucleus assays in
mice at up to 5000 mg/kg.

No information regarding the carcinogenicity of Basic Red 76 was found, however, the carcinogenic potential of metabolites
(0-anisidine) of Basic Red 76 have induced a number of multi-organ tumors according to several animal studies provided by
NICNAS.

No irritation was reported when New Zealand White rabbits were dermally dosed with 500 mg or 0.5 g/in” of the test
substance (62% Basic Red 76) under an occlusive patch. In an LLNA, Basic Red 76 was considered a non-sensitizer when
25 pL of the test substance (62% Basic Red 76) was applied to mouse earlobes at a concentration of up to 10%. Ina
Magnusson-Kligman sensitization test, erythema was observed in 5/10 animals after the challenge phase in Dunkin-Hartley
guinea pigs dosed with 75% (induction) and 25% (challenge) test material resolved within 48 hours.

Ocular irritation was observed in New Zealand White rabbits following instillation of 0.1 g of the test material (62% Basic
Red 76) into the conjunctival sac; this effect was resolved within 72 hours. In a different study, no irritation was reported
when the test substance (55.5% Basic Red 76), at a concentration of 0.5%, in physiological saline, was placed in the
conjunctival sac of New Zealand White rabbits.

DISCUSSION
To be developed.

CONCLUSION

To be determined.
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TABLES

Table 1. Physical and Chemical Properties2
Property Value
Physical Form fine powder
Color red
Molecular Weight (g/mol) 371.86
Melting Point (°C) 200
Water Solubility (g/L @ room temperature) 10— 100
Ethanol Solubility (g/L @ room temperature) 03-3
DMSO Solubility (g/L @ room temperature) 1-10
log Py -1.7834 £ 0.1131
Ultraviolet absorption maxima (nm) 235,332,503
Table 2. Impurities/Components
Basic Red 76 (%% w/w) 62* 80.5" 89.1% 55.5 (as > 77 (material

chloride)’ used in the

market)”
Water (% w/w) 5.1 4.1 3.1 NR <6
Monomethyl sulphate (% w/w) 11.8 15.9 11.4 NR <18
o-anisidine (%) 0.0005  0.0019 0.0011 NR <0.001
Chloromethane (% w/w) 0 0.3 0.1 NR NR
Methyl acetate (% w/w) 0 0.1 NR NR NR
Methyl formate (% w/w) 0 0.4 NR NR NR
7-Hydroxy-N, N, N-trimethylnaphthalen-2-aminium chloride (%) 0 <0.05 <0.05 NR NR
Methanol (% w/w) 0 0 0.7 NR NR
Sulphated ash (% w/w) 0.4 0.3 0.1 NR <5
Chloride (% w/w) 1.6 2.7 4.4 NR <5
Sodium (%) 0.063 0.019 0.024 NR NR
Calcium (%) 0.059 0 NR NR NR
Saccharose (% w/w) 25.8 0 NR NR NR
Sugar (undefined (%)) NR NR NR 16 NR
Volatile matter/water of crystallization (undefined (%)) NR NR NR 14 NR
Inorganic salts — chloride, sulfate, etc. (undefined (%)) NR NR NR up to 100% NR
NR = Not Reported
Table 3. Frequency (2018) and Concentration of Use (2017) of Basic Red 76
# of Uses® Conc of Use (%)°

Totals* 46 0.057 - 0.35
FDA Product Categories
Hair Dyes and Colors 4 0.057-0.35
Hair Tints 3 0.18
Hair Shampoos (coloring) 11 0.2
Other Hair Coloring Preparations 5 0.13
Hair Rinses (Coloring) 23 NR

NR = no reported use
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Test Article Concentration/Dose Vehicle Test System/Organism Procedure Results Reference
IN VITRO
80.5% Basic Red 76 Experiment 1: 10, 33, 100, DMSO Salmonella typhimurium Bacterial reverse mutation assay; Experiment 1 Non-mutagenic 21
333, 1000, 2500 and 5000 (TA98, TA100, TA102, involved direct plate incorporation with a 48 hour
ng/plate TA1535, and TA1537) incubation time with and without S9 mix.
Experiment 2: 33, 100, 333, Experiment 2 involved the same dosing, excluding
1000, 2500 and 5000 pg/plate the 10 pg/plate level. Cells were pre-incubated for 60
minutes and at least 48 hours of incubation with and
without S9 mix.
55.5% Basic Red 76 NR NR S. typhimurium (TA98, TA100, Bacterial reverse mutation assay; with and without ~ The test substance induced mutation in ’
TA1535, TA1537, TA1538) metabolic activation. TA1537 with metabolic activation and in
TA1538 with and without metabolic
activation.
80.5% Basic Red 76 Experiment 1: 26.6, 53.1, Deionized  Mouse lymphoma cell line Mammalian cell gene mutation assay; Non-mutagenic 2
106.3,212.5,318.8 pg/ml water L5178Y Experiment 1: with and without S9-mix; treated for 4
Experiment 2: 53.1, 106.3, hours; expression period of 72 hours
212.5,318.8, 425 pg/ml Experiment 2: without S9-mix; treated for 24 hours;
expression period of 48 hours
A pre-test treatment of up to 1700 pg/ml with and
without metabolic activation was also performed.
55.5% Basic Red 76 NR NR Chinese hamster V79 cells Mammalian cell gene mutation assay; The test substance did not induce gene ’
V79 cells were treated with Basic Red 76 withand ~ mutation in the V79 cells.
without metabolic activation
55.5% Basic Red 76 Experiment 1 (part 1): 62.5, NR Chinese hamster lung V79 cells Mammalian chromosome aberration test; Non clastogenic at the 62.5, 125, 250, and ’
125,250 mg/mL Experiment 1 (part 1): cells treated in absence of S9 500 mg/mL levels;
Experiment 1 (part 2): 250, for 18 h Clastogenic at the 1000 mg/mL level; a
500, 1000 mg/mL Experiment 1 (part 2): cells treated in absence of S9  slight but significant increase in the
Experiment 1 (part 3): 50, for28 h frequency of chromosomal aberrations
100, 200 mg/mL Experiment 2( part 3): cells treated in absence of S9 was present.
Experiment 2 (part 1): 62.5, for 18 h
125, 250 mg/mL Experiment 2 (part 1 and 2): cells treated in presence
Experiment 2 (part 2): 31.3, of S9 (duration not stated)
62.5, 250 mg/mL
80.5% Basic Red 76 Experiment 1 (part 1): 53.1, Deionized  Chinese hamster V79 Cells Micronucleus test; Clastogenic 21
106.3,212.5 pg/ml water Experiment 1 (part 1): with and without S9-mix, In experiment 1, without metabolic

Experiment 1 (part 2): 150,
200, 300 pg/ml

Experiment 2 (part 1): 106.3,
212.5, 425, 850, 1700 pg/ml
Experiment 2 (part 2): 106.3,
212.5, 425 pg/ml

treated for 4 hours; harvest time 24 hours after
beginning of treatment

Experiment 1 (part 2): with S9-mix, treated for 4
hours; harvest time 24 hours after beginning of
treatment

Experiment 2 (part 1): without S9-mix; treated for 20
hours, harvest time 24 hours after beginning of
treatment

Experiment 2 (part 2): with S-9 mix; treated for 4
hours, harvest time 48 hours after the beginning of
treatment

activation, increases in cells with
micronuclei were not noted. In experiment
1 (part 1), without metabolic activation, a
biologically relevant increase in cells with

micronuclei was not observed

Dose-dependent, biologically relevant
increases in micronuclei were observed in
experiment 2 with and without metabolic
activation. Micronuclei induction was
observed at concentrations associated with
test item precipitation (212.5, 425, 850

pg/ml)
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Table 4. Genotoxicity studies

Test Article Concentration/Dose Vehicle Test System/Organism Procedure Results Reference
IN VIVO
80.5% Basic Red 76 0, 25, 50, 100 mg/kg bw (oral);  Deionized ~NMRI mice (5 mice/sex/group) Micronucleus test; Mice were given oral doses or Non- clastogenic 218
200 mg/kg bw (intraperitoneal) water intraperitoneal doses of Basic Red 76. Bone marrow

cells were collected 24 and 48 hours after a single
administration. Toxicity was determined by
measuring the ration of PCE and TE.

55.5% Basic Red 76 5000 mg/kg bw NR CFW 1 mice (5/sex/group) Micronucleus test; Mice were given doses of Basic ~ Non-clastogenic
Red 76 via gavage. This study was performed
according to OECD 474. Duration of dosing was not
provided. Animals were sacrificed at 24, 48, and 72
hours after treatment.

NR = Not Reported; DMSO = dimethyl sulfoxide, PCE = polychromatic erythrocyte; TE = total erythrocytes
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06A - HAIR DYES AND COLORS (ALL TYPES REQUIRING
CAUTION STATEMENTS AND PATCH TESTS)

06B - HAIR TINTS

06C - HAIR RINSES (COLORING)

06D - HAIR SHAMPOOS (COLORING)

06H - OTHER HAIR COLORING PREPARATION
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68391300 BASIC RED 76

68391300 BASIC RED 76
68391300 BASICRED 76
68391300 BASICRED 76
68391300 BASIC RED 76

23
11



Distributed for comment only -- do not cite or quote

Concentration of Use by FDA Product Category — Basic Red 76

Product Category Maximum Concentration of Use
Hair dyes and colors 0.057-0.35%

Hair tints 0.18%

Hair shampoos (coloring) 0.2%

Other hair coloring preparations 0.13%

Information collected in 2017
Table prepared December 13, 2017
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R 0400802.

Anonymous. 2004. Summary: Local lymph node assay (LLNA) with Basic Red 76 (C008) in line with OECD TG
429. Report: R 0400470.

Anonymous. 2005. Summary: Ames test with Basic Red 76 (C008) in line with OECD TG 471. Report: R
0500151,

Anonymous. 2005. Summary: Cell mutation test at TK locus (MLA) with Basic Red 76 (C008) in line with OECD
TG 476. Report: R 0500184,

Anonymous. 2005. Summary: Micronucleus test in vitro with Basic Red 76 (C008) in line with OECD TG473.
Report: R 0500330.

Anonymous. 2005. Summary: Micronucleus test in vive with Basic Red 76 (CO08) in line with OECD TG 474.
Report: R 0500436.

Anonymous. 2005. Summary: Percutaneous penetration in vitre with Basic Red 76 (C008) in line with OECD TG
428. Report: R 0500455.

Anonymous. 2005, Summary: Sub-chronic oral systemic toxicity with Basic Red 76 (C008) in line with OECD TG
408. Report: R 0500465.

Anonymous. 2006. Summary: Prenatal developmental toxicity with Basic Red 76 (C008) in line with OECD TG
414, Report: R 0600049.
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Acute oral toxicity with BASIC RED 76 (C008) in line with OECD TG 423

4. SUMMARY

Assessment of acule oral toxicity with C 008 in the rat {Acute Toxic Class Method).

The study was carried out based on the guidelines described in: "Acute Toxicity-Oral, Acute
Toxle Class Method”, OECD No.423 (2001); “Acute Oral Toxicity”; EC Commission Directive
86/54/EC, Parl B.1 tris (1998), Environmental Protection Agency (EPA): Health Effects Test
Guidelines OPPTS 870.1100 (2002), "Acute Oral Toxlcity - Acute Toxlc Class Method" and
JMAFF Japanese test guldelines (2000).

C 008 was administered by oral gavage to a group of three female Wistar rats and subsequently
lo a group of three male Wistar rats at 2000 mg/kg body weight. Animals were subjected lo daily
observations and weekly determination of body weight. Macroscopic examinalion was
performed after terminal sacrifice (day 15).

No mortality occurred.

Hunched posture was noted In one female and 3 males on day 1. Red staining of the back
and/or snout and/or head was noted In 1 female and 2 males between days 1 and 11.
Red and/or yellow fasces and/or yellow urine were seen among the animals on days 2 and/or 3

The mean body weight gain shown by the animals over the study period was considered to be
normal.

No abnormalities were found at macroscopic post mortern examination of the animals.

The oral LDs, value of C 00B in Wistar rals was established to exceed 2000 mg/kg body welght.

According lo the OECD 423 test guideline the LD50 cut-off value was considered to exceed
5000 mg/kg body weight.

Based on these resulls C 008 does not have to be classified and has no obllgatory labelling
requirement for oral toxicity according to the OECD Harmonized Integrated Hazard
Classification System for Human Health and Environmental Effects of Chemical Substances
(OECD, 1998) and EC criteria for classification and labelling requirements for dangerous
substances and preparations (Council Directive 67/548/EEC).

Report: R 0400806 August 11, 2004
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Acute skin irritation with BASIC RED 76 (C008) in line with OECD TG 404

2. SUMMARY

The primary skin irritation potential of C 008 was investigated according to QECD test
guideline no. 404. The test item was applied by topical semi-occlusive application of 0.5 g to
the intact left flank of each of three young adult New Zealand White rabbits. The duration of
treatment was four hours. The scoring of skin reactions was performed 1, 24, 48 and
72 hours, as well as 7, 10 and 14 days after removal of the dressing.

The mean score was calculated across 3 scoring times (24, 48 and 72 hours after patch
removal) for each animal for erythema/eschar grades and for oedema grades, separately.
The mean erythema/eschar score and the mean oedema score was 0.00 for all three
animals.

The application of C 008 to the skin resulted in no signs of irritation. However slight red
staining was observed in all animals from the 1-hour reading up to 72 hours after treatment
and persisted in one animal up to the 14-day examinatlon, the end of the observation perlod
for all animals. No corrosive effects were noted on the treated skin of any animal at any of
the measuring intervals and no clinlcal signs were observed.

Thus, the test item did not Induce significant or irreversible damage to the skin.

Based upon the referred classification criteria (Commission Directive 2001/59/EC of August
2001), C 008 is considered to be “not irritating” to rabbit skin.

Report: R 0400795 August 19, 2004
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Acute eye irritation with BASIC RED 76 (CO08) in line with OECD TG 405

2 SUMMARY

The primary eye irritation potential of C 008 was Investigated according to OECD test
guideline no. 405. The test item was applied by instillation of 0.1 g into the left eye of each of
three young adult New Zealand White rabbits. The treated and untreated eyes were rinsed
with lukewarm tap water 24 hours after instillation. Scoring of irritation effects was performed
approximalely 1, 24, 48 and 72 hours, as well as 7 days after test item instillation.

The mean score was calculated across 3 scoring times (24, 48 and 72 hours after
instllation) for each animal for comeal opacity, iris, redness and chemosis of the
conjunctivae, separately. The individual mean scores for corneal opaclty and Iris were 0.00
for all three animals. The individual mean scores for the conjunctivae were 0.00, 0.33 and
0.67 for reddening and for chemosis 0.00 for all three anlmals.

The Instillation of C008 into the eye resulted In mild, early-onset and transient ocular
changes, such as reddening of the conjunctivae and sclerae, discharge and chemosls.
These effects were reversible and were no longer evident 72 hours after treatment. No
abnormal findings were observed in the comea or iris of any animal at any of the
examinations. No corrosion was observed at any of the measuring intervals. Slight red
staining of the treated eyes by the test item was observed in all anlmals at the 1- and
24-hour reading and persisted in two animals up to 48 hours and in one animal up to
72 hours after treatment. The study was closed 7 days after instlllation. No clinical signs
were observed.

Thus, the test item did not induce significant or irreversible damage to the rabbit eye.

Based upon the referred classiflcation criteria {Commisslon Diractive 2001/59/EC of
August 06, 2001), C 008 Is considered to be "not irritating” to the rabblt eye.

Report: R 0400802 August 10, 2004
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Local Lymph Node Assay (LLNA) with BASIC RED 76 (CO08) in line with OECD TG 429

2 SUMMARY

In order to study a possible contact allergenic potential of C 008, three groups each of four
female mice were treated daily with the test item at concentrations of 2.5 %, 5% and 10 %
(w/v) in ethanol:water, 7:3 (viv) by topical application to the dorsum of each ear lobe (lefl and
right) for three consecutive days. 10 % was the highest technically applicable concentration
in the vehicle. A control group of four mice was treated with the vehicle (ethanol:water, 7:3
(v/v)) only. Five days afier the first topical appllcatlon the mice were injected intravenously
into a tail vein with radio-labelled thymidine (*H-methyl thymidine). Approximately five hours
after intravenous injection, the mice were sactificed, the draining auricular lymph nodes
excised and pooled per group. Single cell suspensions of lymph node cells were prepared
from pooled Iymph nodes which were subsequently washed and incubsated  with
trichloroacetic acid overnight. The proliferative capacity of pooled lymph node cells was
determined by the incorporation of *H-methyl thymidine measured in a B-scintillation counter,

To avold loss of the test item applled to the outer ear surface the test item was carefully
dosed. To avold missing of the test item from the ears a hair dryer was used to immediately
dry the wet ears.

All treated animals survived the scheduled study period.
No clinical signs were observed.
The results obtained (STIMULATION INDEX (S.1.)) are reported in the following table.

Test item concentration S\

% (wiv)
Group 2 2.5 0.9
Group 3 5 1.1
Group 4 10 1.3

A dose-response relation was observed.

Calculation of the EC 3 value was not done because no test
concentrations produced a STIMULATION INDEX (S.1.) of 3 or
higher.

3 CONCLUSION

In this study STIMULATION INDICES of 0.9, 1.1 and 1.3 were determined with the test item
at concentrations of 2.5 %, 5 % and 10 % (w/v), respectively, in ethanol:water, 7:3 (v/v).

A test ltem is regarded as a sensitizer in the LLNA if the exposure to one or more test
concentrations resulted In 3-fold or greater increase in incorporation of *HTdR compared
with concurrent controls, as indicated by the STIMULATION INDEX (S.1.).

The test item C 008 was found to be a non-sensilizer when tested at up to the highest
applicable concentration of 10 % (w/v) in ethanol:water, 7:3 (v/v).
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6 SUMMARY OF RESULTS

This study was performed to investigate the potential of C 008 to induce gene mutations
according to the plate incorporation test {experiment 1} and the pre-incubation test
{experiment 1) using the Salmonella typhimurium strains TA 1535, TA 1537, TA 98,
TA 100, and TA 102.

The assay was performed in two independent experiments both with and without liver
microsomal activation (S9 mix). Each concentration, including the controls, was tested in
triplicate. The test item was tested at the following concentrations:

Pre-Experiment. 3; 10; 33; 100; 333; 1000; 2500; and 5000 pg/plate
Experiment [: 10; 33; 100; 333; 1000; 2500; and 5000 pg/plate
Experiment II; 33; 100; 333; 1000; 2500; and 5000 pg/plate

Reduced background growth was observed with and without S9 mix in strains TA 98 and
TA 100 in experiment 1. In experiment I, reduced background growth was observed with
and without S9 mix in all strains used (cf. tables of results).

Toxic effects, evident as a reduction in the number of reveriants, were observed at higher
concentrations with and without metabolic activation in nearly all strains used.

No substantial increase in revertant colony numbers of any of the five tester strains was
observed following treatment with C 008 at any dose level, neither in the presence nor
absence of metabolic activation (S9 mix). There was also no tendency of higher mutation
rates with increasing concentrations in the range below the generally acknowledged border
of biological relevance.

Appropriate reference mutagens were used as positive controls and showed a distinct in-
crease of induced reveriant colonies.

6.1 Conclusion

In conclusion, it can be stated that during the described mutagenicity test and under the
experimental conditions reported, the test item did not induce gene mutations by base pair
changes or frameshifts in the genome of the strains used.

Therefore, C 008 is considered to be non-mutagenic in this Salmonella typhimurium
reverse mutation assay.

Report: R 0500151 April 15, 2005



Distributed for comment only -- do not cite or quote

Cell mutation test at TK locus (MLA) with BASIC RED 76 (C008) in line with OECD TG 476

6 SUMMARY

The study was performed to investigate the potential of C 008 to induce mutations at the
mouse lymphoma thymidine kinase locus using the cell line L5178Y.

The assay was performed in two independent experiments, using two parallel cultures
each. The first main experiment was performed with and without [iver microsomal
activation and a treatment period of 4 h. The second experiment was solely performed in
the absence of metabolic activation with a treatment period of 24 hours.

The highest applied concentration in the pre-test on toxicity (1700 pg/mL) was chosen with
regard to the solubility properties of the test item in an appropriate solvent with respect to
the current OECD Guideline 476. The concentration range of the main experiments was
limited by the solubility of the test item in cell culture medium and toxicity.

No substantial and reproducible dose dependent increase in mutant colony numbers was
observed in both main experiments. No relevant shift of the ratio of small versus large
colonies was observed up to the maximal concentration of the test item.

Appropriate reference mutagens were used as positive controls and showed a distinct in-
crease in induced mutant colonies, indicating that the tests were sensitive and valid.

The tested concentrations are described in table [l (page 17). The evaluated experimental
peoints and the results are summarised in table | (page 11).

Conclusion

In conclusion it can be stated that during the mutagenicity test described and under the ex-
perimental conditions reported the test item did not induce mutations in the mouse lym-
phoma thymidine kinase locus assay using the cell line L5178Y in the absence and
presence of metabolic activation,

Therefore, C 008 is considered to be non-mutagenic in this mouse lymphoma assay.
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Table I: Summary of results

relative | Lant relative relative tant

cone, gl S9]  cloning total colonies! induction | cloning total colonies! | induction

perml_Imix) efficiency 1] growth 107 cells factor | efficiency 1] growth 10° celis factor |
Column 1 2 3 4 5 [ 7 8 9 10
Experiment | culture | cullure |l
Neg. control with medium - 1000 100.0 105 100.0 100.0
Solvent control with water - 100.0 100.0 78 1.0 100.0 100.0 B 1.0
Pos. Control with MIMS 19.5] - 88.4 39. 562 54 56.6 50.9 26 39
Testdem 26.6] - 65.7 69. 61 08 1236 977 69 09
Testitam 53.1] - 779 i 99 13 1162 830 100 13
Testitem 106.3] - 89.3 108.3 50 06 T8.8 102.8 63 08
Test item 2125 - 96.2 44.7 111 14 917 90.5 76 10
Test itom 31868 (pY - 506 22.0 67 0.9 40.1 226 102 1.3
Test tam 4250100} - 94  iculture was not contin 196  |eulture was not contnu
Neg. cenirol with madium + 100 0 1G0 0 106 100.0 1000 123
Solvent conlrol with water + 100.0 100.0 95 0 100.0 100 4 98 .0
|Pos. control with CPA 4.5 + M9 43 4 365 34 35.7 25 279 2.3
Test item 26.6] + 181.0 108.8 79 0.8 9.7 90 75 []
Test ilem 53.1| + 1075 107 3 104 1.1 127.9 118.4 20 .2
Test ilem 106.3] + 97.2 10 81 0.8 98.5 3113.2 101 1.0
Test lem 2125 (p)|_+, 43, 42 £ 95 1.0 309 370 15 16
Test tem 3188 (p)| + 17. 15 132 1.4 156 12.4 173 1.8
Test tem 425.01p)] + 6.5 |cutture was not continued 59  |eutture was not contnued
[Experiment I culture | culture I
Neg. conlrol with madium - 100.0 100.0 63 100 0 100.0 52
Solvenl conimd with water - 100.0 100.0 65 10 100.0 100.0 50 1.0
|Selv. controi with MMS 19,5 - 349 217 27 52 36.7 236 370 71
Tesi dem %6 - 91.9 culture was not continued 95.2 culture was nol continued”
Test ilem 53.1] - 104.7 76.3 83 13 58.3 657 87 1.4
Test ilem i06.3] - 91.9 B4.3 [ 0 117.5 B6.3 69 B
Testitem 2125(p)| - 47.2 22.0 38 .0 48.6 16.7 83 4
Test em 3188 (p)| - 86. 35.4 0 09 80.2 260 19 1.3
Test iiem 4250 (p) - 728 335 60 09 66.4 17.7 £ 15

# not determined, culture not continued due to exceedingly strong toxic effects
## culture was not continued since a minimum of four concentrations is required by the guidelines
p

heavy precipitation, visible to the naked eye
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Micronucleus test in vitro with BASIC RED 76 (C008) in line with OECD TG 473

6 SUMMARY OF RESULTS

The test item C 008, dissolved in deionised water, was assessed for its potential to induce
micronuclei in Chinese hamster V79 cells in vitro in absence and the presence of metabolic
activation by S9 mix. The following study design was performed:

Experiment 1A Experiment [A and |IB Experiment Il

Without S9 mix with S9 mix Without S9 mix with 39 mix
Exposure period 4hrs 4 hs 20hrs 4 hrs
Recovery 20hrs 20 hrs 4 hrs 44 hrs
Preparalion interval 24 hrs 24 hrs 24 hws 48 hrs

In each experimental group two parallel cultures were set up. Per culture at least 1000 cells
were scored for micronuclei.

The highest applied concentration in the pre-test on toxicity (1700 pg/mL; approx. 5 mh1)
was chosen with regard to the solubility properties of the test item in an appropriate solvent
following the current OECD Guideline 473.

Dose selection was performed considering the toxicity data and the occurrence of
precipitation in the pre-test, The following test item concentrations were applied in the main
experiments:

Exp. [A: without SO mix:  53.1, 106.3, 212.5, 425, 850, and 1700 pug/mL
with S9 mix: 53.1, 106.3, 212.5, 425, 850, and 1700 pg/mL

Exp. IB: with $9 mix; 75, 100, 150, 200, 300, and 450 pg/mL

Exp. II: without S9 mix: 53.1, 106.3, 212.5, 425, 850, and 1700 pg/mL
with S9 mix: 53.1, 106.3, 212.5, 425, 850, and 1700 pyg/mL.
The evaluated experimental points and the results are summarised in Table 1 (page 11-13).

In this study, no clear cytoloxicity with relative cell numbers and/or XTT activities below 40 %o
of control were observed after treatment with the test item, except for Expenment 11, in the
absence of metabalic activation. [n this experimental part the cell numbers were reduced at
the highest evaluated test item concentration.

In Exp. 1A in the absence of S9 mix, no increase in the number of micronucleated cells was
observed in the concentration range evaluated. In Exp. A in the presence of S9 mix,
statistically significent and biclogically relevant increases in the number of micronucleated
cells clearly exceeding our historical control data range and showing a dose-related effect
(0.0 — 1.59% micronucleated cells) were observed at concentrations where precipitation
occurred (2125 and 425 ug/mL). To corroborate this observation a confirmatory
Experiment 1B in the presence of 89 mix was performed using narrower dilution steps. In this
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Micronucleus test in vitro with BASIC RED 76 (CO0B) in line with QECD TG 473

experiment, only slight, non-biclogically relevant increases in the number of micronucleated
cells were observed at the concentration range scored (150, 200, and 300 pg/mL), but
precipitation was again cbserved at 200 and 300 mg/mL.

In Exp. II, in the absence and the presence of $9 mix, statistically significant and bioclogically
relevant increases in the number of micronucleated cells clearly exceeding our historical
control data range, but with clearly observed precipitation due to the limited solubility of the
test substance were observed.

Appropriate mutagens were used as positive controls. They induced statistically significant
increases (p < 0.05) in the percentage of micronucleated cells.

In conclusion, it can be stated that under the experimental conditions reported, the test item
C 008 induced micronuclei in V79 cells (Chinese hamster cell line) in vitro in the absence
and the presence of metabolic activation, but mainly at concentrations associated with test
item precipitation.

Therefore, C 008 is considered to be mutagenic in this in vitro test system.

Table 1. Summary of results of the micronucleus test with C 008

Preparatiocn Test item Cell number XTT activity Micronucleated
interval concentration in% in% cells
in pg/mL of control of control in %

Exposure period 4 hrs without S8 mix (Exp. 1A|

24 hrs negalive control 1057 101.8 0.50
solvent controt' 100.0 100.0 0.80
positive control® 426 nt nd.
positive control® 46.0 nt 43.50°

53 1 87.8 1014 0.40
106.3 88.4 974 0.20
2125° 614 100.0 1.05
425.0° 765 1122 nd
850.0° 787 107.6 nd.

1700.0° 674 954 n.d

Precipitation sccurred
Number of micronucleated cells statistically significant higher than comesponding
contrel values
Not tested
. Not determined
Deionised water 10 % (v/v)
Colcemid 10 pg/mL
Colcemid 7.5 pg/mL

L R e T ¥
oo~
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Micronucleus test in vitro with BASIC RED 76 (C008) in line with OECD TG 473

Table 1 cont.: Summary of results of the in vitro Micronucleus Assay with C 008

Preparation Test item Cell number XTT activity Micronucleated
interval concentration in % In % cells
in pg/mL of control of control in %

Exposure period 4 hrs with $9 mix (Exp. 14)

24 hrs negalive control 99.5 102.8 0.50
solvent control’ 100.0 100.0 0.75
positive control® 995 nt. 1.30°
positive control® 96.8 nt. 1.65°

531 96.6 98.8 0.50
106.3 103.5 107.8 0.70
21257 88.8 106.0 3.75°
4250° 93.3 1217 3.85°
850.0" 95.4 103.9 nd.

1700.0° 87.4 116.9 nd.

Exposure period 4 hrs with $9 mix (Exp. |B)

24 hrs Negative control 106.8 102.0 1.20
Solvent control' 100.0 100.0 1.00
Positive control? 45.3 nt. n.d.
Positive control® 46.5 nt. 7.10%
75.0 1071 893 n.d.
100.0 102.6 89.3 n.d.
150.0 106.2 101.2 1.78°
200.0° 92.7 99.1 1.60
300.0° 101.0 102.1 1.70
450.0° 93.6 116.4 n.d.
P Precipitation occurred
®  Number of micronucleated cells statistically significant higher than corresponding
control values
n.t. Not tested
n.d. Not determined
: Deionised water 10 % (viv)
; CPA 25 yg/mL

CPA 10 pg/mL
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Micronucleus test in vitro with BASIC RED 76 (C008) in line with OECD TG 473

Table "I cont.: Summary of results of the in vitro Micronucleus Assay with C 008

Preparation Test item Cell number XTT activity Micronucleated
Interval concentration in% In % cells
in pg/mL of control of control in %

Exposure period 20 hrs without $9 mix (Exp. I}

24 hrs Negative control 108.0 916 0.85
Solvent control’ 100.0 100.0 0.60
Positive control® 308 nt 60.35°
Positive control® 30.1 nt. n.d.
53.1 91.6 99.9 n.d.
106.3 105.8 92.3 0.70
212.5° 79.4 83.8 4.70°
4250° 73.5 86.0 1.90°
850.0°7 81.6 84.1 1.05
1700.0° 27.9 82.3 1.20°

Exposure period 4 hrs with 59 mix (Exp. Il)

48 hrs Negative control 96.2 97.7 0.55
Solvent control' 100.0 100.0 075
Positive contror® 51.8 n.t. 31.50°
Positive control® 49.7 nt. n.d.
Positive control® 14.5 nt. n.d.

53.1 1004 98.8 n.d.
106.3 100.1 100.7 1.40°
212.57 727 100.5 4.10°
425.0° 73.8 97.8 3.30°
850.0° 85.4 83.6 nd.

1700.0° 87.3 95.1 nd.

Precipitation occurred
Number of micronucleated cells statistically significant higher than corresponding
control values
. Not tested
. Not determined
Deionised water 10 % {v/v)
Colcemid 25 ng/mL *  CPA 2.5 pgimL
Colcemid 50 ng/mL CPA 5.0 pg/ml.
® CPA  10.0 pug/mL
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Micronucleus test in vivo with BASIC RED 76 {CO08) in line with OECD TG 474

6 SUMMARY

This study was periormed to investigate the potential of C 008 to induce micronuclei in
polychromatic erythrocytes (PCE) in the bone marmrow of the mouse.

The test item was formulated in deionised water, which was alsc used as vehicle control.
The volume administered intraperitoneally {i.p.) was 10 mL/kg b.w.. 24 and 48 hours after
a single administration of the test item the bone marrow cells were collected for
micronuciei analysis.

Ten animals (5 males, 5 females) per test group were evaluated for the occurrence of
micronuclei. At ieast 2000 polychromatic erythrocytes (PCEs) per animal were scored for
micronuclei.

To describe a cytotoxic effect due to the treatment with the test item the ratio between
polychromatic and total erythrocytes was determined in the same sample and reported as
the number of PCEs per 2000 erythrocytes.

The following dose levels of the test item were investigated:

24 hours preparation interval: 25, 50, and 100 mgrkg b.w..
48 hours preparation interval: 100 mg/kg b.w..

As estimated by pre-experiments 100 mg C 008 per kg b.w. was the highest applicable
dose without significant effects on the survival rates, but with clear signs of toxicity. At the
next higher dose (125 mg'kg) 1 male died.

After treatment with the test item the number of PCEs was not substantially decreased as
compared to the mean value of PCEs of the vehicle control thus indicating that C 008 did
not exert any cytotoxic effects in the bone marmrow. However, the urine of the treated
animals had taken the colour of the test item indicating its systemic distribution and thus
its bioavailability.

In comparison to the corresponding vehicle controls there was no biglogically relevant
enhancement in the frequency of the detected micronuclei at any preparation interval after
administration of the test item and with any dose level used.

40 mg/kg b.w. cyclophasphamide administered i.p. was used as positive contral which
showed a substantial increase of induced micronucleus frequency.

6.1 CONCLUSION

In conclusion, it can be stated that under the experimental conditions reported, the test
itern did not induce micronuclei as determined by the micronucleus test with bone marrow
cells of the mouse.

Therefors, C 008 is considered to be non-mutagenic in this micronucleus assay.
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Percutaneous penetration in vitro with BASIC RED 76 {C008) in line with OECD TG 428

1 SUMMARY

Method

The aim of the study was to investigate the dermal absorption/percutaneous penetration of
the test substance "C 008",

The test substance is used as an ingredient in direct hair colouring products. The test
substance was studied as an ingredient of a representative formulation as well as in an
aqueous solution:

Experiment A: 2 % "C 008" incorporated in a direct dye cream.
Experiment B: 2 % "C 008" dissclved in water.

The test substance was analysed by HPLC.

Eight integrity checked dermatomed skin preparations of two young pigs of both sexes were
used in each experiment. Skins were inserted in static penetration cells {Franz-cells) with an
application area of 1.0 cm?. The non-occlusive exposure under temperature controlled
conditions lasted 30 minutes before rinsing.

The test substance formulation/solution was applied topically to the horny layer of the skin in
nominal quantities of 20 mglem?, which corresponded to nominally 0.4 mg of the test
substance per cm? for each experiment.

48 hours after the application, the stratum corneum was removed by repeated stripping with
adhesive tapes to obtain the adsorbed test substance. The remaining skin was taken to
determine the absorbed test substance. The penetration was calculated from the mass of the
test substance in the receptor fluid, consisting of phosphate buffered saline. The overall
amount of biocavailable test substance is defined as the sum of absorbad and penetrated

quantities.

Resuits

Adsorption: Low amounts of the test substance were adsorbed in both experiments.
Significantly higher adsorptions were detected in experiment B, with the solution,

Absorption: Low absorbed test substances were detected 48 h p.a. in the dermis and the
residual epidermis, including remaining hair stubs and shafts. Significantly lower amounts
were noticed in experiment A, compared to experiment B.

Percutaneocus penetration: The cumulative percutaneous penetration at 48 h p.a. was very
low, i.e. below the limit of quantification in both experiments.
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Pengtration rate: The penetration rate was below the limit of quantification in both

experiments.

Bioavailability: The bioavailability of the test substance at 48 h p.a. is low in both
experiments, but significantly higher in experiment B.

Rinsings: The cellulose pads and the cellulose filters used in the rinsings procedure were
stained red by the test substance. This colour could not be removed in total from the

cellulose by extraction processes and is a likely reasoning for the low recovery of the test
substance in the rinsings and consequently for the low mass balance.

The mean values of the results are presented in the following Table and the charts:

experiment A

experiment B

parameter
1% of dose) [% of dose]
[ug/cm’] [pg/cm?]
skin rinsings 81.2 65.6
337 239
adsorption 1.44 3.87
5.88 14.10
absorption 0.46 1.77
1.94 6.48
penetration 0.0049 0.012
0.020 0.042
bioavailability 0.47 1.77
1.94 6.48
mass balance* | 83.4 73.6

* Slight differences o the sum of the results may occur due to t) rounding and 2) residual masses in the flange
region of the penstration cell

penetraton

experiment A

absorption

sxpstiment B
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Sub-chronic oral systemic toxicity with BASIC RED 76 (CO08) in line with OECD TG 408

4 SUMMARY

Repeated dose 20-Day oral toxleity study with C 008 by daily gavage in the rat followed by a 28-
day recovery period.

The study was based on the following guidelines.
- EC Directive 67/548/EEC, B Repeated Dose (90 days) Toxicity (oral), 2001.
- OECD 408, Repeated Dose 90-day Oral Toxicity Study in Rodents, 1998.

Based on results of a prenatal developmental toxicity study (NOTOX project 435421) and in
consultation with the sponsor, the dose levels for this 90-day oral gavage study were selected to
be 0, 60, 250 and 1000 mg/kg/day.

The tesl substance was administered daily for at least 90 days by cral gavage to SPF-bred
Wistar rats. One control group and three treated groups were tested, each consisting of 12
males and 12 females. An extra 5 animals per sex in the control and high dose group were
allowed 28 days of recovery.

The following parameters were evaluated: clinical signs daily; functional observation tests in
week 12; body weight and food consumption weekly; ophthalmoscopy at pretest and in week
13; clinical pathology (end of treatment and recovery phase}, macroscopy at termination, organ
weights and histopathology on a selection of tissues.

4.1 Discussion and Conclusion

Homogeneity and stability over 8 days in the refrigerator of formulations of test substance in
Milli-U water was demonstrated by analyses. Accuracy of dose preparations was considered
to be acceptable for the purpose of this study.

At 250 and 1000 mg/kg/day effects on haematology parameters were indicative of destruction of
red blood cells, and comprised increased tissue iron stores in the spleen (hemosiderosls) and
liver {(brown pigment In the Kupffer cells) and increased serum bilirubin levels. Elevated
numbers of reliculocytes, increased severity of extramedullary haemopoiesis in the spleen and
erythropoiesis in the sternal bone marrow indicate a regenerative response to the lower red
blood cell counts. Splenlc congestion (considered to reflect increased extravascular
sequestration of red blood cells by macrophages) and increased splenic weights (with
enlargement at necropsy) were related to these processes. Increased methaesmoglobin
formation at 250 and 1000 mg/kg/day, indicates that the test substance may convert haem to
the ferric state. The increased incidence/severity of hemosiderin plgment in the spleen at 1000
mg'kg/day at the end of the recovery period may simply indicate a residual presence of tissue
iron stores. Also, based on normal red blood cell counts and absence of extramedullary
haematopoiesis it was considered that haematological effects had completely resolved during
the 28-day recovery period.

At 60 ma/kg/day, haematological changes were marginal in nature and occurred in the absence
of any evidence of red blood cell destruction or Increased extramedullary haematopoiesis.
Therefore, the haematological changes at 60 mg/kg/day were considered not to reflect an
adverse effect on red blood cell turn over.

Thyroid follicular cell hypertrophy in combination with hypertrophy of the adenohypophyseal
cells of the pituitary, as seen at 1000 mg/kg/day probably reflects a perturbation of thyroid —
pituitary hormone homeostasis. Since rats are known to be far more susceptible to such effects
than humans, this finding was considered to be of limited refevance for human risk assessment.

Red staining of various body parts and red discolouration of faeces and urine observed among
the dose groups was considered to be related to staining properties of the test substance (a
red-brown powder) and/or a metabolite, and considered to be of no toxicological significance.
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Clonic spasms observed in some animals of all dose groups after dosing, including the control
group in the last few weeks of treatment were considered not to be significant in toxicological
lerms. This clinical sign was of an intermittent and infrequent nature and was not supported by
abnormalities during functional observation tests.

No toxicologically relevant changes in body weight and food intake levels were noted, and no
abnormalities were noted during ophthalmoscopic examination.

At 250 and 1000 mg/kg/day there was clear evidence of an adverse effect of the test substance
on red blood cell life span as indicated by evidence for haemaolysis and increased
methaemoglobin [evels at these dose [evels, which indicate a direct adverse effect of the test
substance on haemoglobln. At 60 mg/kg/day, evidence for an effect on red blood cell turn over
was marginal in nature and occurred in the absence of any evidence of red blood cell
destruction or increased extramedullary haematopoiesis, and was considered not to reflect an
adverse effect on red blood cell turn over. Therefore, from the results presented in this report a
definitive No Observed Adverse Effect Level (NOAEL) for C 008 of 60 mg/kg/day was
established.
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4. SUMMARY

Ninety-six mated females were allocated to 4 groups of 24 females per group. From day 6 to
day 20 post-coitum inclusive, females of the treatmenl groups received daily oral administration
of C 008 at dose levels of 60, 250 or 1000 mg/kg body weight/day and females of the control
group received daily oral administration of vehicle (Milll-U water).

Females were checked dally for the presence of clinical signs. Body weights and food
consumption of females were determined at periodic intervals during pregnancy. On day 21
post-coitum, all fermales were subjecled to an examination pest-mortem and external, thoracic
and abdominal macroscopic findings were recorded. The ovaries and uterine horns were
dissected and examined for the number of corpora lutea, the welght of the gravid uterus, the
number of Implantation slte scars, the number and distributlon of live/dead foetuses and
embryo-foetal deaths, the welght of each live foetus and corresponding placenta, foetal sex and
externally vislble foetal macroscoplc abnormallties. Alternate foetuses of each lltter were
preserved in 96% aqueous ethanol or Bouin's fluld, and subjected to skeletal or visceral
examlnations respectively.

4.1. Results

Accuracy and homogeneity of formulations of C 008 In vehicle {Mili-U water) were demonstrated
by analyses.

At the low dose group (60 mg/kg body weight/day), no maternal or developmental toxicity was
cbserved.

At the intermediate dose group (250 mg/kg body weight/day), maternal toxicity consisted of
decreased hady weights, body weight gain, for uterus corrected body weight gain, and
decreased (absolute and relative) food consumption.

At 250 mag/kg body weight/day, developmeantal toxicity consisled of decreased foetal body
weights and decreased placental weights. There were very slight increases in thinning of the
central tendon region of the diaphragm and left-sided umbilical artery. In general, skeletal
ossification, particularly of the cranial bones and the proximal long bones, was better than that
recorded for the concurrent and historical control data. One exception, however, was
ossification of the nasal bones, which was considerably retarded compared with both the
concurrent and historical control data. The toxicological significance of this atypical pattern of
foetal ossification is unclear but any health related Impact to humans is considered to be very
unlikely

At the high dose group (1000 mgfkg hody weight/day), maternal toxicity consisted of decreased
body weights, body weight gain, for uterus corrected body weight gain, and decreased (absolute
and relative) food consumptlon.

At 1000 mg/kg body weight/day there were slight Increases in thinning of the central tendon
region of the diaphragm and left-sided umbllical artery. The Incidences of two other visceral
observations also showed minimal changes namely an Increase |n the Incldence of foetuses
with extension of one or both lobes of the thymus gland Into the neck region and absence of any
foetus with distension of the urlnary bladder. A similar, but more pronounced, atypical
ossificalion pattern (see 250 mg/kg) was seen. Generally minor changes In thoracic centra
slightly above the historical control range are consldered unllkely to be of toxlcological
significance.

Report: R 0600049 April 10, 2006



Distributed for comment only -- do not cite or quote

Prenatal developmental toxicity with BASIC RED 76 {C008) in line with OECD TG 414

4.2. Conclusion

Based on available data in this study, no explanation can be given for lhe observatlon that some
toxicolegical findings {(maternal body weights and food consumption, foetal body weights,
placental weights) were more pronounced at the mid dose level (250 mg/kg) when compared to
the high dose level {1000 mg/kg). Due to the absence of a dose response relationship, the
toxicological relevance of these findings can be doubted.

In conclusian, based on the results in this prenatal developmental toxicity study, the definitive
maternal No Observed Adverse Effect Level (NOAEL) was established as being 60 mg/kg body
weight/day.

It is considered that none of the observed findings was indicative of a teratogenic effect of the
compound at dose levels up to the limit dose of 1000 mg/kg body weight/day.

From these investigations, the developmental No Observed Effect Level (NOEL) was
considered to be 60 mg/kg body weight/day.

Report: R 0600049 April 10, 2006
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Allergy Alert Test — Proof of Concept Study

CIR Expert Panel Meeting
December 4, 2017

Maya Krasteva, M.D., Ph.D. and Carsten Goebel, Ph.D.
Cosmetics Europe
Hair Colorant Product Safety
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| am member of the SCCS (Scientific Committee Consumer
Safety)

The research project had started before the SCCS
membership and has been fully declared at DG SANTE.
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Why an allergy alert test?

Purpose of the test: To alert consumers about a potential risk of not

tolerating the product

e Any perceived difference vs. normal skin condition at test site should

alert consumers to not color and to seek medical advice

e To protect as many consumers as possible from a severe allergic

reaction due to product use
e AAT s NOT intended for consumers with known hair dye allergy

e AAT is NOT intended to replace diagnostic patch testing and

dermatological guidance



SCCP opinion on Consumer selftésting (18 December 2007)

Allergy Alert Test Proof of Concept Study

Follow-up actions on the sensitivity test

(sub-working group on skin allergens meetings 2008 - 2011, and April 6, 2011
workshop)

= |ndustry to work from the 2007 SCCP opinion to select parameters to be
improved

= |ndustry to work on a new protocol which should be a considerable

improvement in terms of harmonisation, optimisation and validation as well as
increased compliance

= |ndustry to rename test «Allergy Alert Test» to emphasise its role as a
preventive measure
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Objectives in the development of the AAT

To establish an equilibrium between three

Y

(]

g interdependent variables
=

£

S > Alert efficacy

» Compliance
| o Efficacy X
(\«;\’i\ﬁ"\o > Risk of induction of sensitization
&
N

Proposal

Allergy alert test conditions should reflect normal in-use conditions
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Objectives of the Proot ot Concept Study

To prove the concept that the Allergy Alert Test is capable of alerting those
users of hair colorants who may be at risk of reacting to the product under
use conditions.

1. To assess whether the AAT can elicit a self-noticeable signal indicative of

an allergic reaction to a hair dye when applied by a consumer allergic to
the same dye

2. To analyse whether elicitation reactions following AAT exposure (45
minutes simulating hair dye use conditions) were noticeable by
consumers compared to dermatological evaluation

3. To study if subjects with stronger PPD patch test reactivity (indicating a
higher risk of severe reactions to hair dyeing) will be adequately alerted
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The performance of the AAT was evaluated under conditions mimicking
different exposure scenarios: exposure to different color shade levels
corresponding to increasing PPD concentrations in hair color products.

Rationale:

Demonstration that an AAT can provide a signal indicative of an allergic
reaction in an individual likely to react to a hair coloring product.

e Estimation of the eliciting concentration in real life (A): classification of the
triggering hair coloring product as belonging to light, medium or dark
shades (questionnaire, color charts): declarative data

e Estimation of the minimal concentration of PPD (B) able to elicit a reaction
under the test conditions; this is achieved by the consecutive application
of hair coloring test products containing increasing concentrations of
PPD): experimental data

Comparison of the two concentrations in each PPD-positive subject =
success criterion: B<A
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Dermatological Departments

Principal Investigator: Professor Pieter-Jan Coenraads
(Netherlands)

Investigators:
Professor Diepgen/Professor Weisshaar
(Germany)
Professor Aberer (Austria)
Professor Cristaudo (Italy)
Dr Holden (UK)

1 Monitor: Professor Blomeke
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Methods

Test subjects

e Experimental group 40 to 50 valid subjects

e Control group: 15 subjects per experimental hair dye product
Inclusion criteria for PPD-positive subjects

e  Positive reactions to PPD (+, ++ and +++) within the last 5 years (Finn chamber or
True test)

e Clinical relevance of the positive patch test reaction by self-declared past
exposure to oxidation hair dyes and clinical manifestations compatible with
contact sensitivity to hair dyes

e Able to provide information on the approximate shade (light, medium or dark)
responsible for their reaction (color charts)

Inclusion criteria for PPD-negative subjects

e Negative reactions to PPD in the last year

e Sex and age-matched (within 5 years) to test subjects whenever possible
e Hair dye consumers, with no history of adverse reactions to hair dyes
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color charts

Light shades
Concentratlon range: 0.02 - 0.2%

10 Blond ll::!mr Elcan Eclmmssmt 91 Bluru:f Tré.a C.!nrr Cendré 7.1 Blond Cendré

ﬂi I w
o

10.1 Blond Elmr clur Cendré g Blarﬁ Tr*és E!mr- 7 Blond

9.13 Blond Trés Cll‘.'ll“.l:ﬂldré [}aré, 7.23 Blond Irisé Doré

9.3 Blond Trés Clair Doré 7.3 Blond Doré

7.40 Blond Cuivré Intense
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Medium shades Dark shades

Concentration range 0.07 — 0.48% Concentration range: 0.37 — 1.2%

6.1 Blond Foncé Cendré 5.1 Chitain Clair Cendré

& Blond Foncé 5 Chdtain Clair 4 Chidtain 3 Chédtain Foncé 1 Noir

5.12 Chatain Clair 4.20 Chétain Vicline

6.23 Blond Fonce

Cendre Irisé Intense

Trisé Doré

6.3 Blond Foncé Doré 5.3 Chdtain Clair Doré 4.3 Chitain Doré

5.62 Chitain Clair
Rouge Irisé

6.64 Blond Foncé

! 4.56 Chatain Acajou
Rouge Cuivre

Rouge

--
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1. Experimental test materials

Product A Product B Product C Product D

PPD in hair colouring

0.1 0.5 1.5 4
formula (%)
PPD after mixing with

0.05 0.25 0.75 2
developer (%)
Experimental product Max allowed

P P Light shades |Medium shades| Dark shades | concentration

representative of

in EU

Beside PPD all test products contain 2 secondary intermediates commonly used in hair dye formulations

2. Control test material

Product Y: A hair colorant formula without hair dye molecules, otherwise identical to products A, B, C

and D.
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Formulation

1. colorant formula (before mixing with developer)

Product A | Product B | Product C | Product D |Product Y
(%) (%) (%) (%) (%)
p-PHENYLENEDIAMINE 0.1 0.5 1.5 4.0 0
RESORCINOL 0.061 0.31 0.92 2.45 0
2-METHYL-5-
HYDROXYETHYLAMINOPHENOL 0.061 0.31 0.92 2.45 0

+ aqua, propylene glycol, trideceth -2 carboxamide MEA, hexylene glycol, ammonium hydroxide,

polyglyceryl-4 oleyl ether, PEG-2 oleamine, sodium diethylaminopropyl cocoaspartamide, oleyl
alcohol, alcohol denat., polyglyceryl-2 oleyl ether, oleic acid, pentasodium pentetate,
ammonium acetate, parfum, sodium metabisulfite, erythorbic acid

2. Developer

hydrogen peroxide, aqua, cetearyl alcohol (and) ceteareth-25, trideceth-2 carboxamide
MEA glycerin, pentasodium pentetate, sodium stannate, tetrasodium pyrophosphate




Distributed for comment only -- do not cite or quote

Test skin grading

The test sites are independently graded

» by dermatologists (overall clinical impression + objective scale, Johansen et
al 1997):
after removal (15-20 minutes), on Day 2 and on Day 4

» by subjects
by self evaluations on all days (and in addition by interview on visiting
days)
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Study Design

PPD-positive subjects

Consecutive application of Product A to Product D and control product Y until a clear
positive reaction on test site at Day 2 by dermatological grading accompanied by self-
perception of a positive reaction by the subject.

- A doubtful reaction by dermatological grading at Day 2 is considered as an objectified
reaction only if a clear positive reaction on Day 2 is elicited by a higher concentration
product.

PPD-negative subjects

Each PPD-negative subject is tested with one experimental product only and with control
product Y

Follow-up

A diagnostic patch test to PPD performed in PPD-positive subjects with negative or
doubtful reaction to Product D.

A use test on minizones (10 cm?) carried out whenever possible in subjects negative to
the group of shades they have declared as eliciting in real life conditions
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roduct Application

The experimental test product and the corresponding control product are tested
— 0.150 ml applied open for 45 minutes on a surface area of 3.6 cm?
— behind the ears and on volar aspects of forearms according to a scheme

Wash out time: 3 — 6 weeks between two consecutive applications

Left Right
Experimental
products

Forearm A=>B=>C=>D Control product Y
Experimental

Retro-auricular products
area A=>B=>C=>D Control product Y

Kick off meeting AAT — POC 18 October Trier
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Type of data used in the study

 Group of shades recognized by subject: declarative data. The exact eliciting
concentration and the primary intermediate (i.e. PPD or PTD) are unknown. Since
the declared real life eliciting concentration may be significantly higher than the
experimental product representing the group of shades (products A, B and C) and
since cross reactivity between PPD and PTD is not 100%, an use test highly
recommended in subjects in which success criteria are not met

e Severity of the clinical reaction*: declarative data

* Diagnostic patch test results to PPD before and after the application of
experimental products: experimental data

 Minimal eliciting concentration in AAT (4 concentrations representative of groups
of shades): experimental data

e Use test with experimental product representative of the group of shades declared
as eliciting in real life conditions: experimental data

*Grading of clinical reactions
*  Mild: reaction on scalp and possibly neighbouring skin, no oedema
*  Moderate: involvement of scalp and oedema of neighbouring skin
*  Severe: with facial oedema or involving distant sites
*  Very severe: leading to hospitalisation
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Terms and definitions

A) Consumer perspective

Positive AAT/reactivity: AAT self-perceived by subject, reaction present 6 hours post-
application and/or later

Successful AAT/performance: Positive AAT to an experimental product with a
concentration equivalent or lower than the mean concentration of declared real life
eliciting group of shades

Probably successful: Negative AAT to experimental products with concentrations
equivalent or lower than the mean concentration of declared real life eliciting group of
shades but subject not available for use test

B) Broader perspective (dermatologist + subject)

Positive AAT/reactivity: AAT self-perceived by subject reaction present 6 hours post-
application and/or later

and objectified by dermatologist as a doubtful or positive reaction at Day 2 and/or Day 4
Successful AAT/performance: Positive AAT to an experimental product with a
concentration equivalent or lower than the mean concentration of declared real life
eliciting group of shades

Probably successful: Negative AAT to experimental products with concentrations
equivalent or lower than the mean concentration of declared real life eliciting group of
shades but subject not available for use test
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Results
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Subjects tested in the

centers

Number of PPD-positive subjects

Number of PPD-negative subjects

Study
Patch test to
centers Having Having Use test at Having Having
. PPD at the .
entered the | finished the | Drop-outs end of the the end of | entered the | Drop-outs | finished the
study AAT tests the study study AAT tests
study

Groningen 15 13 2 3 1 17 0 17
Heidelberg 5 4 1 0 2 1 1
Sheffield 9 8 1 3 10 0 10
Graz 15 15 0 0 1 15 1 14
Rome 6 6 0 0 6 0 6
Total 50 46 4 6 50 2 48
Drop-outs

PPD-positive subjects (4)

2: personal decision

1: intercurrent disease

1: concommitant treatment listed in the exclusion criteria
PPD-negative subjects (2)

1: intercurrent disease

1: non-respect of the inclusion criteria




Case"stady - Subject-AU02

49 year-old female

Declared reaction to a medium shade in real use conditions (mean concentration 0.25% PPD)

Severity of clinical reaction: severe

Patch test to PPD (2014): strongly positive (++)

Noticed 12 hours post-AAT reactions developing on both sites to Product A (0.05%): redness and swelling

Reactions to Product A (0.05% PPD), Day 2

Overall grade: Moderately positive Overall grade: Moderately positive
Total score: 10 Total score: 13

Involved area: 90 — 100% Involved area: >100%

Involvement: spotty Involvement: homogeneous

Strength: medium Strength: medium

Papules: many Papules/infiltration: homogeneous infiltration
Vesicles: 0 Vesicles: 0

Itching: no Itching: no
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Subject AUO

2, Day 2

APPENDIX 1 Subject n®: /A/U /0 /2 / APPENDIX 1 Subject n®: /A///0 /2 /
21.01.2015 “ 21.01.2015
Version 3 Study center....é‘..(‘jﬁ..z ........ Version 3 Study center....‘gﬁ.z ......
Test reading (open application) Product A Test reading (open application) Product A
Side of application of test product: Forearm left [y] right [ ] Side of application of test product: Behind ear left right [ ]
Day 0 | Day 2 | Day 4 | Day 7 Day 0 | Day2 | Day4 | Day 7
Date of evalluaftion . /}665 /E‘% ’5‘ Zm % Date of evaluation /fbﬁ} /,'5'6'51 2&:;
.I. Overall clinical | Negative KE [ [ ] L Overall clinical | Negative X1 0 OO L]
impression Doubtful - ] ] ] [ impression Doubtful () OJ O L]
Weakly positive 1 1 ] ] Weakly positive ] Ol | L]
Moderately pqsitivc [ B 1 Moderately positive 1 X Xl [
Strongly positive ] ™ [ | Strongly positive F:] O | M
Irritant reaction O . — ™ Irritant reaction ] — 1 [
1L Involved area of | 0% © 0 0 0 1L Involved area of | 0% @ 0 0 0
application 1-24% 1 1 1 1 application 1-24% 1 1 1 1
25-49% 2 2 2 2 25-49% 2 2 2 2
50-89% 3 3 3 3 50-89% 3 3 3 3
90-100% 4 @ @ 4 90-100% 4 4 4 4
More than 100% 5 5 5 5 More than 100% 5 OINE 5
If more than 100%, please specify the If more than 100%, please specify the
length of the largest diameter: length of the largest diameter: B¢ S
III. Erythema III. Erythema
Involvement |None © 0 0 0 Involvement | None 0] 0 0 0
Spotty 1 6 1 1 Spotty 1 1 1 1
Homogeneous 2 2 @ 2 Homogeneous 2 @ @) 2
Weak 1 1 1 1 Weak 1 1 1 1
Strength Medium 2 @) @ 2 Strength Medium 2 @ @ 2
Strong 3 3 3 3 Strong 3 3 3 3
IV. Papules/ None @ 0 0 0 IV. Papules/ None © 0 0 0
infiltration or Few (one or two) 1 i 1 1 infiltration or Few (one or two) 1 1 1 1
ocdema Some (three or four) 2 2 2 2 oedema Some (three or four) 2 2 2 2
Many (five or more) 3. @ @) 3 Many (five or more) 3 3 3 3
Homogeneous infiltration or oedema 4 4 4 4 Homogeneous infiltration or oedema 4 @ @ 4
V. Vesicles/ None @ (0 0 0 V. Vesiclos/ None I ) 0 0
erosions Few (one or two) 1 1 1 1 erosions Few (one or two) 1 1 ) 1
Some (three or four) 2 2 @ 2 Some (three or four) 2 2 2 2
Many (five or more) 3 3 3 3 Many (five or more) 3 3 3 3
Confluent 4 4 4 4 Confluent 4 4 4 4
VL. Sensory Burning, stinging yesfig | vesifd | yesfoo | yes/mo 'VT. Sensory Burning, stinging yes/ yesifid | yestad | yesmo
manifestations Itching 142 L7o) @ 1 manifestations Tiching 1% (e 1@ 1
VIL Total score N BED VIL Total score a | 13 | Ay

How long after test application did the patient notice that a reaction to the product is developing?

WChahours L
What did the subject notice? Itching D
Swelling E] Oozing [_] Other reactions

... days

Burning D

The subject did not notice anythiinlg D

Reddening of the skin

How long after test application did the patient notice that a reaction to the product is developing?
... days
What did the subject notice? Itching [_|

hours

Swelling X} Oozi

Burning D

ng Other reactions...........cc......

The subject did not notice anythin
Reddening of the skin

]




Forearms

Anhang 1

Example of self-gvdluation® Slibjéct AUO2, Day 1

Teilnehmercode / ﬁ /_i,f/_@_/jj

Studienzentrum: Universitiitsklinik fiir Dermatologie und Venerologie,

Graz A? 0
Tag 1 (1 Tag nach Produktentfernung) Datum}
27
Linker Unterarm
| Gesamtergebnis Positiv .E Negativ. O
Haben Sie im Wenn “Ja", wie lange nach if
Testbereich Ja® | Nein O | Testanwendung aufgetreten? 420w Stunden | Tage
irgendeine Reaktion
fastgestelit?
Wenn “Ja", wie lange nach
Jucken Ja O | Nein Testanwendung aufgetreten? | ....... Stunden | ........ Tage
Wenn "Ja", wie lange nach
| Rétung Ja® | Nein O [ Testanwendung aufgetreten? | J.%.. Stunden | ... Tage
N Wenn “Ja", wie lange nach
Schweliung Ja @ | Nein O | Testanwendung aufgetreten? | 4..70 Stunden | ... Tage
Wenn “Ja", wie lange nach
Néssen Ja O | Nein B | Testanwendung aufgeltreten? Tage
Andere Wenn "Ja", bitte zu beschreiben. -
Manifestationen (bitle
zu beschreiben) Jafll | Mein3
Rechter Unterarm
Gesamtergebnis Positiv Negativ. B
Haben Sia im Wenn "Ja", wie lange nach
Testbereich JaO | Nein @ | Testanwendung aufgetreten? | ....... Stunden | ........ Tage
irgendeine Reaktion
festgesteilt?
_ | Wenn "Ja", wie lange nach
Jucken _ lJaO }&‘m [l | Testanwendung aufgetreten? | ... Stunden | ... Tage
Wenn “Ja”", wie lange hach
Rétung . Ja O }ﬂaln G | Testanwendung aufgetreten? | ... Stunden | ...... .. Tage ;
Wann "Ja", wie lange nach
Schwellung Ja O | Nein 3 | Testanwendung aufgetreten? | ....... Stunden | ........ Tage
Wenn “Ja”, wie lange nach l
Né&ssen Ja O | Nein 3 | Testanwendung aufgetreten? .. Stunden
Andere Wenn "Ja”, bitie zu beschreiben.
Manifestationen (bitte
zu beschreiben) JaO | Neind

Behind the ears:

Anhang 1

Teilnehmercode / &/E/_Q_/;?j

Studienzentrum: Universitiitskiinik fiir Dermatologic und Venerologie,

Graz

Tag 1 (1 Tag nach Produktentfernung)

veernraenn L Datum...

. ,? 7 o
Hinter linkem Ohr
Gesamtergebnis | Positiv ol Negativ_ O
Haben Sie im Wenn "Ja", wie lange nach i
Testbereich Ja 3 | Nein O | Testanwendung aufgetrelen? A4 stunden | ... Tage
irgendeine Reaktion
festgestellt?
’ Wenn "Ja”, wie lange nach
Jucken Ja O | Nein [ | Testanwendung aufgetreten? e Stunden | e Tage
. Wenn “Ja", wie lange nach .
Rotung Ja [ | Nein O | Testanwendung aufgetreten? ld... Stunden | ... .. Tage
| Wenn “Ja", wie lange nach
Schwellung Ja® Neln@j Testanwendung aufgetreten? | 4.4~ Stunden | ........ Tage
Wenn “Ja", wie lange nach
| Néssen Ja O | Nein ) | Testanwendung aufgetreten? | ....... Stunden | ....... Tage
Andere Wenn “Ja", bitte zu besChrelben. ... s
Manifestationen (bitte | |
zu beschreiben) JaDO | Nein 3

Hinter rechtem Ohr

Gesamtergebnis Positiv 1 Negativ K

Haben Sie im Wenn “Ja", wie lange nach

Testberelch Jad | Neln GI Testanwendung aufgstreten? | ... Stunden | ... Tage

irgendeine Reaktion

festgestelit?
Wenn “Ja", wie lange nach

Jucken Ja O | Nein [ | Testanwendung aufgetreten? | ........ Stunden | ...... Tage
Wenn "Ja", wie lange nach

Rdétung Jad | Nein [@ | Testanwendung aufgetreten? oo Stunden | L . Tage
Wenn “Ja", wie lange nach

Schweilung | Jad | Nein @ | Testanwendung aufgetreten? <vee. Stunden
Wenn “Ja", wie lange nach

Néssen JaO | Nein & | Testanwendung aufgsireten? .. Stunden

Andere Wenn “Ja", bitte zu beschreiben....

Manifestationen (bitte R e

zu beschreiben) JaO {Nenl@




Cadestuidy SubjectDEO3

22 year-old female

Declared a reaction to a dark shade in real use conditions (mean concentration 0.75% PPD)
Severity of clinical reaction: very severe

Patch test to PPD (2010): extreme positive (+++)

Noticed 24 hours post-AAT reactions developing on both sites to Product A (0.05%): red spots

Reactions to Product A (0.05% PPD), Day 2

Overall grade: Moderately positive Overall grade: Strongly positive
Total score: 13 Total score: 18

Involved area: 50 - 89% Involved area: > 100%

Involvement: spotty Involvement: homogeneous

Strength: weak Strength: strong

Papules/infiltration: homogeneous infiltration Papules/infiltration: homogeneous infiltration
Vesicles: many Vesicles: many

Itching: yes Itching: yes



Caserstudy:Subject-tiK05
58 year-old female
Declared a reaction to a medium shade in real use conditions (mean concentration 0.25% PPD)
Severity of clinical reaction: moderate
Patch test to PPD (2012): extreme positive (+++)

Noticed 24 hours post-AAT reaction developing behind ear to Product A (0.05%): reddening, swelling, oozing, skin felt
bumpy, itching and burning; Noticed 24 hours post-AAT reaction developing on forearm to Product C (0.75%):
reddening, itching, at 48 hours: swelling, and burning;

Reactions to Product C (0.75% PPD), Day 2 Reactions to Product A (0.05% PPD), Day 2

Overall grade: Strongly positive Overall grade: Moderately positive
Total score: 14 Total score: 14

Involved area: > 100% Involved area: > 100%

Involvement: homogeneous Involvement: spotty

Strength: medium Strength: medium

Papules/infiltration: homogeneous infiltration Papules/infiltration: many

Vesicles: 0 Vesicles: some

Itching: yes Itching: yes



Cagerstudy SubjeetAU01
21 year-old male
Declared a reaction to a dark shade in real use conditions (mean concentration 0.75% PPD)
Severity of clinical reaction: mild
Patch test to PPD (2012): weakly positive (+)

Noticed 14.5 hours post-AAT reactions developing on both sites to Product C (0.75%): reddening and itching; swelling
dveloped later.

Reactions to Product C (0.75% PPD), Day 2

Overall grade: Moderately positive Overall grade: Strongly positive
Total score: 12 Total score: 15

Involved area: 90 - 100% Involved area: > 100%

Involvement: homogeneous Involvement: homogeneous

Strength: medium Strength: strong

Papules/infiltration: many Papules/infiltration: homogeneous infiltration
Vesicles: 0 Vesicles: 0

Itching: yes Itching: yes



group of shades (positive or doubtful AAT by objective scores + self-perceived reaction by subject)

Usetést 6 minizoheés (1)

Follow-up of subjects in which the AAT was not successful with the product representative of the eliciting

*  Product corresponding to declared real life eliciting group of shades applied on the hair of 10 cm? area
to the left of the scalp; control product applied to the right.

e Contact time 45 minutes

e Reading at D2 and D4 using the same scales as for AAT

Pt to PPD .
, Severity of _ Pt to PPD Concentration of Positive AAT Use test
Subject ) prior to L
Sex|Age| reallife |, o end of eliciting group of
number ) inclusion in ) h .
reaction study study Real life shades (%) |Behind the ear|On forearm | Product tested Result
eliciting shade
. ) Product D . )
AU13 | F | 18 Mild + Not done Medium 0.25(0.07 - 0.48) (2% PPD) No reaction | B (0.25% PPD) Negative
(0]
NL13 | F | 48 Mild ++ + Dark 0.75(0.37 - 2) No reaction | No reaction | C (0.75% PPD) Negative
ack of head
Color Contraol
Product B: product Y
left side right sice

Day 2 reading: use test
with Product B (AU13)
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Use test on minizones (2)
Subject NL13

Day 0. Application of
Product Y (right)

Day 0. After rinsing

Day 4. Product C



Resuiliso(Day-2); 46sihjeats
Eliciting concentration: Reaction self-perceived by subject and objectified by dermatologist

) Pt to PPD Real life eliciting product Eliciting Eliciting Patch test
Severity of . X . Use test
No |Sex |Age| realiife | prior Group of Mean concentration| Concentration concent‘rat| concentratio| to PPD (end of
reaction inclusion in of group of shades | range of groupof | O behind non (end of study)
study shades %) shades(%) the ear (%) | forearm (%) | study)
ITO8 | F | 66 | Moderate +++ Light 0.05 0.02-0.2 0.05 0.05
UKO8| F | 37 |Verysevere +++ Light 0.05 0.02 - 0.2 0.05 0.05
DEO2| F | 58 Mild +++ Light 0.05 0.02- 0.2 0.05 0.25
NLO4 [ F | 39 [ Moderate +++ Light 0.05 0.02-0.2 0.05 0.25
NL15| F | 55 Severe +++ Light 0.05 0.02-0.2 0.75 2
AU02| F | 49 Severe ++ Medium 0.25 0.07 - 0.48 0.05 0.05
AU10| F | 27 | Moderate ++ Medium 0.25 0.07 - 0.48 0.05 0.05
IT03 | F | 55 | Moderate +++ Medium 0.25 0.07 - 0.48 0.05 0.05
NL12| F | 17 | Moderate ++ Medium 0.25 0.07 - 0.48 0.05 0.05
DEO4| F | 44 Severe +++ Medium 0.25 0.07 - 0.48 0.05 0.05
ITO9 | F | 38 |Moderate +++ Medium 0.25 0.07 - 0.48 0.05 0.05
IT1I0 | F | 33 |Moderate +++ Medium 0.25 0.07 - 0.48 0.05 0.05
NL11|[ F | 51 [ Moderate ++ Medium 0.25 0.07 - 0.48 0.05 0.25
UKO5| F | 58 | Moderate +++ Medium 0.25 0.07 - 0.48 0.05 0.75
NLO9| F | 30 [ Moderate +++ Medium 0.25 0.07 - 0.48 0.25 0.05
NLOS5|[ M | 68 | Moderate ++ Medium 0.25 0.07 - 0.48 0.25 0.25
IT02 | F | 42 | Moderate +++ Medium 0.25 0.07 - 0.48 0.25 0.25
AU13| F | 18 Mild + Medium 0.25 0.07 - 0.48 2 No reaction Yes
NLO6[ F | 52 | Moderate ++ Medium 0.25 0.07 - 0.48 0.25 0.75
AUO6| F | 24 | Moderate +++ Medium 0.25 0.07 - 0.48 0.75 2
AUOS5| F | 46 Severe + Medium 0.25 0.07 - 0.48 2 2
UKO1| F | 53 Mild ++ Medium 0.25 0.07 - 0.48 2 2
NL14| F 66 | Moderate + Medium 0.25 0.07-0.48 No reaction| No reaction Yes
UKO2| F | 54 Mild + Medium 0.25 0.07-0.48 No reaction| No reaction Yes
DEO3| F 20 |Very severe +++ Dark 0.75 0.37-2 0.05 0.05
DEOS5| F | 25 Severe +++ Dark 0.75 0.37-2 0.05 0.05
ITO1| F | 24 Severe ++ Dark 0.75 0.37-2 0.05 0.05
AU14| F | 27 Severe +++ Dark 0.75 0.37-2 0.05 0.05
AU15| M | 37 |Very severe ++ Dark 0.75 0.37-2 0.05 0.25
AU11| F 22 |Very severe ++ Dark 0.75 0.37-2 0.05 0.25
UKO7| F | 40 |Moderate +++ Dark 0.75 0.37-2 0.25 0.25
NLO2| F | 52 | Moderate +++ Dark 0.75 0.37-2 0.25 0.25
AUO8| F | 23 Severe + Dark 0.75 0.37-2 0.25 0.25
NLO8| F | 53 | Moderate +++ Dark 0.75 0.37-2 0.25 0.25
AU12| F | 42 | Moderate ++ Dark 0.75 0.37-2 0.25 0.75
UKO3| F | 61 | Moderate ++ Dark 0.75 0.37-2 0.25 2
AUO1| M | 21 Mild + Dark 0.75 0.37-2 0.75 0.75
AUO7| F | 44 Severe ++ Dark 0.75 0.37-2 0.75 0.75
AUO9| F |58 Severe ++ Dark 0.75 0.37-2 0.25 0.25
NLO1| F 52 Mild ++ Dark 0.75 0.37-2 0.75 2
AUO3| F | 24 Mild ++ Dark 0.75 0.37-2 0.75 2
AUO04| F | 54 |Verysevere ++ Dark 0.75 0.37-2 2 No reaction
UKO9| F | 69 Mild + Dark 0.75 0.37-2 No reaction| No reaction Yes
NL13| F | 48 Mild ++ Dark 0.75 0.37-2 No reaction| No reaction Yes Yes
NLO7 | F | 71 | Moderate + Dark 0.75 0.37-2 No reaction| No reaction Yes
UKO6| F | 37 | Moderate ++ Dark 0.75 0.37-2 No reaction| No reaction Yes
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Characteristics of the study population

Declared group of eliciting shades:
e Light shades: 5/46

e Medium shades: 19/46
 Dark shades: 22/46

Grade of positive patch test reactions to PPD on entering the study:
e (+):8/46

o (++):19/46

o (+++):19/46

Severity of declared clinical reactions:

e Mild (reaction on scalp, possibly neighbouring skin): 9/46

* Moderate (involvement of scalp and oedema of neighbouring skin): 22/46
* Severe (with facial oedema): 10/46

e Very severe (with hospitalization): 5/46



Follow-up of subjects who di8'fi6tTEatt to détlafed real life eliciting product
(by use test) and/or to Product D (by diagnostic patch test to PPD)

. Patch test to ) ) Use test to ) )
. Severity of . Real life | Concentration of | Patch test to PPD (end of study) Continues colouring
Subject ) PPD prior to L . declared real- . L .
Sex|Age| real life . L eliciting | eliciting group of . L with oxidation hair
number . inclusion in life eliciting
reaction shade shades (%) . . dyes
study 1st reading 2nd reading shade
Doubtful Doubtful Yes, with no or
NLO7* | F | 71 | Moderate + Dark 0.75(0.37 - 2) Not done ) )
(Day 2) (Day 4) minor reactions
Negative Weakly positive Yes, with no or
uko2 | F | 54| mild " Medium | 0.25 (0.07 - 0.48) 8 yp Not done : ,
(Day 2) (Day 4) minor reactions
Extreme positive | Strongly positive Yes, with no or
NL14 | F | 66 | Moderate + Medium|0.25 (0.07 - 0.48) P VP Not done ) ]
(Day 3) (Day 7) minor reactions
Negative Weakly positive Yes, with a
UKO6 | F | 37 | Moderate ++ Dark 0.75(0.37-2) Not done .
(Day 2) (Day 4) moderate reaction
Weakly positive | Weakly positive Negative Yes, with no or
iti
NL13**| F | 48 Mild ++ Dark 0.75(0.37 - 2) (D\;p?’) (D\; p7) (Product B minor reactions
y y 0.25% PPD) (highlights only)
) Negative Doubtful Yes, with no or
UKO9* | F | 69 Mild + Dark 0.75(0.37-2) Not done ) i
(Day 2) (Day 4) minor reactions
Negative Yes, with no or
AU13**| F | 18 Mild + Medium| 0.25 (0.07 - 0.48) Not done (Product C _' )
minor reactions
0.75% PPD)

* NLO7 and UK09 patch tests would not satisfy the recruitment criteria; therefore the 2 subjects were
not taken into consideration in the analysis.
** NL13 and AU13 had a negative use test with the declared real life eliciting levels of shades and
were not taken into consideration in the analysis.
mmm) 42 subjects available for the analysis
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Summary

Recruitment of 50 hair dye-allergic volunteers with documented allergy to PPD
related to hair dyeing

! \

46 subjects finished AAT applications 4 subjects dropped out
Confirmatory patch test Use test (end of study):
(end of study): 6 subjects 14 eligible subjects
3 subjects: 2 subjects: 2/14 use test 12/14:
weakly positive doubtful carried out: not available
1 subject: 2/2 negative for use test
extreme positive l, J

4/46 subjects not considered in
the analysis

42 subjects available for the analysis
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Allergy Alert Test: Reactivity
Efficacy data



Distributed for comment r ly -- do not c'ILe or quote

Overall results

In 42 subjects available for the analysis:

= 38 subjects (90.5%) reacted on Day 2 on both test sites to one of the
experimental products with a reaction which was both

» Perceived by subject
» Objectified by dermatologist

= 1 subjects (2.4%) reacted only on one test site (behind ear) with a
perceived and objectified reaction

= 3 subjects (7.1%) did not react to any of the experimental products with a
perceived and objectified reaction; they were followed up with a
diagnostic patch test to PPD:

= 2 subjects were negative on D2 and weakly positive on D4
= 1 subject had a (+++) positive reaction on D3 and (++) on D7



Concentration dependentif*6f gusitive AKT iff 42 subjects available for
analysis (Day 2)

Subjects reacting with self-perceived reaction Subjects reacting with self-perceived and objectified
reaction
Behind ear On forearm Behind ear On forearm
N % N % N % N %
Product A (0.05%) 19 45.2 15 35.7 Product A (0.05%) 19 45.2 14 33.3
Product B (0.25%) 11 26.2 13 31.0 Product B (0.25%) 11 26.2 12 28.6
Product C (0.75%) 6 14.3 4 9.5 Product C (0.75%) 6 14.3 5 11.9
Product D (2%) 3 7.1 6 14.3 Product D (2%) 3 7.1 7 16.7
Product A+B+C+D 38 90.5 Product A+B+C+D 38 90.5
No reaction 3 7.1 4 9.5 No reaction 3 7.1 4 9.5
% 100,0 % 100,0
90,0 — 90,0 —
80,0 — 80,0 —
70,0 — 70,0 —
60,0 — 60,0 —
50,0 — 50,0 —
40,0 - —  ®EBehind tt 40,0 - 1 —  mBehind the ear
30,0 — Forearm 30,0 - — Forearm
20,0 - :I — 20,0 - I { |
10,0 - 4.7 — 10,0 - I —
0,0 - T T T . T 1 0,0 - T T T . T 1
Product A ProductB ProductC ProductD Product Product A ProductB ProductC ProductD Product
A+B+C+D A+B+CHD

Experimental products Experimental products



Distrﬁtﬂ"lﬁr f@@éﬂlvi tcvot cite or quote
Reaction self-perceived by subject + positive or doubtful AAT (objective score) at Day 2 (N=42 subjects
available for analysis)

45

40

35 —
1]
E 30 —
= m Reacted behind ear
3 25 —
© O Number of subjects
g 20 - —
.E Reacted on forearm
315 - ——

10

5 -

0 -

No significant difference between the reactivity on the two test sites (2X2 tables, McNemar’s test, binominal)
No significant difference between self-assessment and dermatological evaluation when the two sites are analysed separately

Stratification of AAT reactivity by patch test grade

20 ~

18

16 A
[2]
S 14
2 1) B Reacted behind ear
7
T 10 -
T g O Number of subjects with
=]
£ that grade
5 6 -
< 4 - Reacted on forearm

0 - T T 1

+ ++ +H+
Patch test grade
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Efficacy: conclusions

Open testing under realistic hair dye use conditions (AAT design) was
efficient to cause a reaction noticeable by the majority of study subjects
(39/42 subjects available for analysis) within 48 hours. This was
objectified by dermatological evaluation. In addition, the dermatological
evaluation did not find significant differences between Day 2 and Day 4.
Therefore, a self-evaluation period of 2 days is feasible.

Comparison of the two test sites (response rate of 90.5% on forearm and
93% behind the ear) did not reveal statistically significant differences,
both by self-assessment and when combined with dermatological
assessment.

All subjects (19/19) with the highest reactivity to PPD (+++) reacted
already to PPD concentrations between 0.05 and 0.75% in the AAT,
indicating that they would be adequately alerted to avoid hair dyeing.
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Allergy Alert Test: Performance
Eliciting PPD concentration in experimental product corresponds to color
shade level declared causative for past allergy symptoms
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PPD concentrations in groups of shades and in experimental products:
Evaluation based on estimated real life eliciting PPD concentrations

200 T - == - - - s s — s —— e —— = - Product D (2.0%)
1,75 -
1,50 -

1,25 -

T e el R el Product C (0.75%)

0,50 -

U B e e el Product B (0.25%)

000 IS5 TS T oo nn s s - o - - - o Product A(0.05%)

Light Medium Dark

PPD concentrations in groupes of shades:
Light: 0.02 - 0.2%

Medium: 0.07 — 0.48%

Dark: 0.37 - 2%
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Comparison of AAT eliciting concentrations and declared eliciting hair color shade level:
self-perceived reactions in 39/42 subjects at Day 2

e e Ala &~ A48 product D (2.0%)
1,75 -
5]
1,50 - .
S M Behind the
T ear (%)
5125 -
g On forearm
S 1,00 (%)
2
=
S07 T---- B--------&k---4 B--F--rmmmmm o PSS - product C (0.75%)
T
5 0,50 -
(=
[m
RN05 +-k1---—-—---4 N ------- 44 IR - - - - - Product B (0.25%)
":H:I T i_l_i_l T T T T T T 'I_l_i-_l llllllllllllll 'I_l_i_l_l_l_l_l_l_l_l_l_l__l- . 0
0 AAAA Product A (0.05%
N EuNSDNEE2 8858588888555 058888085538¢8
Exw 33 3EFREEFE3FEFJFEuE333233233233533

Light Medium Dark
Estimated eliciting shades
Positive AAT responses in 39/42 test subjects

39 behind the ear; 83% (35) reacted to estimated use concentration or below
38 on forearm; 74% (31) reacted to estimated use concentration or below
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Comparison of AAT eliciting concentrations and declared eliciting hair color shade level:
self-perceived and objectified reaction in 39/42 subjects at Day 2
(arrows show differences with self-perceived reactions)

200 m-- - - oo oo NS &~ —AAM product D (2.0%)

1,75 -
[*5]
g 120 1 B Behind the
T ear (%)
512
g On forearm
S 1,00 - (%)
[ ]
&ﬂ ™
So75 +---M--------4--- Wl -----------—-- 4 - FAPIEE- | Product C (0.75%)
(W]
o
5 0,50 -
[
[
320,25 - — A4 R - ------ 44 Y EER - - - - - Product B (0.25%)

0,00 L‘—‘!!L* Y ERAEEA- - - - - - - PRS- - - - ---------} ProductA(0.05%)

BB NILSSBNEBSIB8358555888E 555588888858 8¢8
E28JJ53EZJEBEZE22E2353288852323323232233233

Light Medium Dark
Estimated eliciting shades
Positive AAT responses in 39/42 test subjects

39 behind the ear; 83% (35) reacted to estimated use concentration or below
38 on forearm; 71% (30) reacted to estimated use concentration or below



Evaluation based on estimated realifé elicitihgcotieéfitrations (AAT performance)

Success criterion: Self-perceived reaction by subject to an experimental product with a concentration
equivalent or lower than the real life eliciting concentration at Day 2 (N=42 subjects available for analysis)

457 Subjects eligible but not available for

40 + use tests

35 AUO4, AU5, AU6, NLO4, NLO6, NL14,
2 5 NL15, UKO1, UK02, UKO5, UKO6, DEO2
lg - m Successful behind ear
B O Mumber of subjects
-;g 20 Successful on forearm
E 15

10 -

5

0 -

No significant difference between the performance on the two test sites by self-evaluation and when confirmed by
dermatological evaluation (2X2 tables, McNemar’s test, binominal)
No significant difference between self-assessment and dermatological evaluation when the two sites are analysed separately

Stratification by patch test grade

20 -

18 -
16 -
iid !
g9 | ® Successful behind ear
W
B 10 -
E 8 O Number of subjects with
E 6 that grade
= a Successful on forearm
2 -
0 N T 1

+ ++ +++

Patch testing grade




Evaluation based on estimated realifé elicitihgcotieéfitrations (AAT performance)

Probably successful/Not false negative: Negative AAT to experimental products with concentrations
equivalent or lower than the mean concentration of declared real life eliciting group of shades but subject
not available for use test at the end of the study

45 - Subijects eligible but not available for
use tests

AUO04, AU5, AU6, NLO4, NLO6, NL14,
NL15, UKO1, UKO2, UKO5, UKO6, DEO2

S
[w=]
L

98]
w
1

B Probably successful

w
o
1

behind ear

[
w
1

O Number of subjects

N
o
1

Probably successful on
forearm

[ury
)]
1

Number of subjects

[ury
o
1

w
1

i

Stratification by patch test grade

o
L

12 - M Probably successful

behind ear behind ear
10 4

O Number of subjects with
that grade

8
6 -
4 . Probably successful on
forearm
| Hl Hl
0 - T T |
+ ++

+++

Number of subjects

Patch test grade
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Performance: conclusions

The evaluation of the “performance” of the AAT is mainly dependent on
the declarative data.

Based on the performance criteria, the AAT was considered “predictive”
in 35/42 subjects behind the ear and in 31/42 subjects on the forearm.

There was no statistically significant difference in the AAT performance
behind the ear and on the forearm from consumer’s perspective and
when confirmed by dermatologist’s evaluation.

The AAT performance was highest for the subjects with stronger patch
test reactions to PPD.
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Totitrols

PPD-positive subjects

PPD-positive subjects ear Altogether Controls
forearm
Number Mean age Number Mean age Number Mean age Number Mean age

Product A 19 38.2 13 35.5 12 43.8

Product B 11 47.4 12 45.3 11 42

Product C 6 36.7 6 41.2 12 39.9

Product D 4 42.7 7 45 13 37.7
All products 40 41 38 41 46 43 48 40.8

e All control subjects evaluated the AAT to the experimental products as negative
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Main conclusions of the study

Open testing under realistic hair dye use conditions (AAT design) was
efficient to cause a reaction noticeable by the majority of study subjects
(39/42 subjects available for analysis) within 48 hours. This was
objectified by dermatological evaluation. In addition, the dermatological
evaluation did not find significant differences between Day 2 and Day 4.
Therefore, a self-evaluation period of 2 days is feasible.

Comparison of the two test sites (response rate of 90.5% on forearm and
93% behind the ear) did not reveal statistically significant differences,
both by self-assessment and when combined with dermatological
assessment.

All subjects (19/19) with the highest reactivity to PPD (+++) reacted
already to PPD concentrations between 0.05 and 0.75% in the AAT,
indicationg that they would be adequately alerted to avoid hair dyeing.
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<

Compliance

Efficacy X

Our recommendation for AAT across industry

Site: forearm

Amount: pea-size, spread evenly across 2X2 cm in a thin layer

Product: mixed with the developer at use conditions

Application: open

Time of application: 45 minutes

Self-evaluation period: 2 days

Positive AAT: any perceived difference vs normal skin condition at test site

Detailed harmonized instructions are currently beeing worked
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Copyright restrictions prevent the distribution of the following item:

Allergy Alert Test for p-Phenylenediamine-Allergic Hair Dye Users.
Coenraads PJ, Aberer W, Cristaudo, A. Dermatitis. 2018
Sep/Oct;29(5):250-257.


https://www.ncbi.nlm.nih.gov/pubmed/30234613
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Personal Care @8 Products Council

Committed fo Safety,
Quality & Innovation

Memorandum

TO: Bart Heldreth, Ph.D.
Executive Director - Cosmetic Ingredient Review (CIR)

FROM: Alexandra Kowcz, MS, MBA
Industry Liaison to the CIR Expert Panel

DATE: October 24, 2018

SUBJECT: Scientific Literature Review: Safety Assessment of Basic Red 76 As Used in
Cosmetics (posted October 2, 2018)

The Council respectfully submits the following comments on the Scientific Literature Review:
Safety Assessment of Basic Red 76 as Used in Cosmetics.

Key Issues
Impurities/Composition, Table 2 - The 2011 SCCS opinion (reference 2 of the SLR) includes

composition information on the “material used in the market”. This information needs to
be added to the Impurities/Composition section and to Table 2.

Dermal Penetration - Please include more details about the dermal penetration study, such as the
identity of the receptor fluid, the percentage of Basic Red 76 found in the receptor fluid
and tape-stripped skin, and what is meant by “systemically available”. The presence in
the skin does not always mean that it will enter the blood stream and distribute to the rest
of the body.

Carcinogenicity; Summary - The NICNAS hazard assessment does not belong in the
Carcinogenicity section. Who completed this hazard assessment and why it was
completed should be made clear in the CIR report. This assessment was completed for
the purposes of complying with labeling of the material, and not a consideration of the
safe use of the material in consumer products. What were the “potential metabolites” that
induced tumors? In which species were the tumors observed? The presentation of this
hazard assessment also needs to be revised in the Summary.

Additional Considerations

Cosmetic Use - It should be made clear that Basic Red 76 is a “hair colorant” (not a “colorant™).
In the United States and Europe, Basic Red 76 is not permitted to be used in products
applied to the skin. Regarding self-testing for contact sensitization to hair dyes, updated

1620 L Street, N.W,, Suite 1200 | Washington, D.C. 20036 | 202.331.1770 I 202.331.1969 (fax) | www.personalcarecouncil.org



Distributed for comment only -- do not cite or quote

information is available in a recent publication'. Consideration should be given to
including this reference (attached) in the CIR report.

ADME, Animal, Dermal - Please include more details of this study. The rats were lightly
anesthetized for 1 hour after application, then they were fitted with a collar to prevent
licking. With this additional information, it is not necessary to state: “The duration of
exposure was not reported.” The dose of 31.3 mg/cm? skin represents, the dose of hair
setting lotion; the dose of Basic Red 76 (31.3 pg/cm?) should also be stated.

ADME, Animal, Parenteral - Please include the time period over which 63% and 15% of the
administered test substance was recovered in the feces and urine.

Acute - The study in CF1 mice only had a 7 day observation period (not 14 days as stated in the
CIR report).

Short-Term - It should be made clear that the study in Wistar MuRa Han rats was a screening
study.

Subchronic - It should be noted that these studies included a high dose 28-day recovery group (in
the second study, the hematological effects resolved during the 28-day recovery period).
As currently written, it is unclear why the effects seen at 60 mg/kg/day are not considered
‘adverse’. It should also be noted that the thyroid follicular cell hypertrophy observed at
1000 mg/kg/day was not considered relevant to humans as rats are much more sensitive
to this effect.

Developmental and Reproductive Toxicology Studies - Please make it clear that the “thinning of
the central tendon region of the diaphragm...” were effects observed in the offspring.
Since animals were dosed only during the gestation period, both studies are teratology
(developmental toxicity) studies, not reproductive toxicity studies; the conclusion that
there were “no signs of reproductive toxicity” needs re-wording.

Genotoxicity, In Vitro - The first sentence provides references for negative results in Ames tests,
while the second sentence states that there were mixed results in an Ames test (no
reference provided). Which is correct? Was Basic Red 76 tested in mouse lymphoma
L5178Y cells at 425 pg/mL with metabolic activation?

Genotoxicity, In Vitro; Table 4 - In the text, please include the S. typhimurium strains used in the
Ames assays. It should be made clear that in the in vitro micronucleus assay, positive
results were observed mainly at concentrations associated with test material precipitation.

Sensitization - It should be made clear that in the LLNA, the 10% concentration was the highest
concentration that could be tested in the 7:3 ethanol: water vehicle. The conclusion
concerning sensitization for the Magnusson-Kligman test should be stated.

Summary - Please clarify what the authors meant by “systemically available”. The presence in
the skin does not always mean that it will enter the blood stream and distribute to the rest
of the body.

Please include the NOAEL for the rat 90-day oral study.

!{Coenraads PJ, Aberer W, Cristaudo A, et al. 2018. Allergy alert test for p-
Phenylenediamine-allergic hair dye users. Dermatitis 29(5): 250-257.

2
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Please correct “Basic Red 67" (to 76)

Table 3 - “specific to hair coloring” categories suggests that Basic Red 76 may have been
reported in other product types and should be deleted. The subheading “Exposure Type”
should be replaced with FDA Product Categories.

Table 4, In Vitro - In the first study in the Concentration/Dose column, it says “Experiment 1:”
twice.

Table 4, In Vivo - The first study is not correct when it says: “Duration of dosing was not
provided.” This study states that bone marrow cells were collected 24 and 48 hours after
a single administration. The second study indicates that it was completed by OECD
method 474 and that the animals were sacrificed at 24, 48 and 72 hours after treatment.
This additional information needs to be added to Table 4.
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