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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:
•

•
•

•
•
•
•

basred122018flow: 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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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.1
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-andwebsites; 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)2 and Scientific Committee on Cosmetic Products and Non-Food Products
Intended for Consumers (SCCNFP).3
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 structure1:

Figure 1. The azo dye, Basic Red 76
Physical and Chemical Properties
Basic Red 76 is a cationic direct dye that is water soluble.2 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
of 200 oC 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.4 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.2 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.5 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.6 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.7 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.8
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.9
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%.10 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%.2
TOXICOKINETIC STUDIES
Azo bond cleavage and reduction is mediated by enzymes found in the liver, skin, and intestines.11 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) 428.2,12 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/cm2 were applied to the skin. Skin discs of 1.0 cm2 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 µg/cm2 and 6.52 ± 3.58 µg/cm2, respectively.
Human
Ten males had 20 µL of the test substance, 1 mM test material (55.5% Basic Red 76) in 40% aqueous isopropanol, applied to
five separate areas (5.3 cm2) of the inner forearm.3 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 µL of a hair setting lotion containing 0.1% test material (55.5% 14C-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 µg Basic Red 76/cm2 skin).3 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 µg/cm2 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% 14C-labelled Basic Red 76, labeling regiochemistry not stated), respectively.3 Application was performed on the
clipped (but not shaven) skin of Wistar rats. After an application of 100 µL 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 µg of test material/cm2 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 µL of a shampoo containing 0.5% test material (55.5% 14C-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% 14C-labelled
Basic Red 76, labeling regiochemistry not stated) in physiological saline.3 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). 3 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 LD 50 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.2,13 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 LD 50 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).3 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.3 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 5th, 7th, 9th, and 12th 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.3 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.2,14 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.2,15 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 leftsided 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.3 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 µg/plate,
with or without metabolic activation (Salmonella typhimurium TA98, TA100, TA102, TA1535, and TA1537).2,3,6 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 µg/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 µg/mL, with and without metabolic activation, and 425
µg/mL, with and without metabolic activation.3,17 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.3 The test substance was clastogenic in an in vitro micronucleus test in V79 cells at
doses as low as 212.5 µg/mL with and without metabolic activation.17 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.3,18
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).11 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 404.2,19 A semi-occlusive patch containing 500 mg of the test
substance (62% Basic Red 76) was applied to approximately 150 cm2 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.3 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.2,20 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.3 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 405.2,21 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.3 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/cm2. 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 µg/cm2 and 6.52 ± 3.58 µg/cm2, respectively. In a human study, 20 µL 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 µL of a hair setting lotion containing 0.1% test material (55.5% 14C-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 µg/cm2 of skin. Other studies were performed in which a
setting lotion and shampoo formulation containing 0.2 and 0.5% test material (55.5% 14C-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 µL 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% 14C-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 LD 50 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
µg/mL, with and without metabolic activation, however, in part one of the same experiment, negative results were seen at
doses as high as 300 μg/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
(o-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/in2 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 µL of the test substance (62% Basic Red 76) was applied to mouse earlobes at a concentration of up to 10%. In a
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
Physical Form
Color
Molecular Weight (g/mol)
Melting Point (ºC)
Water Solubility (g/L @ room temperature)
Ethanol Solubility (g/L @ room temperature)
DMSO Solubility (g/L @ room temperature)
log P ow
Ultraviolet absorption maxima (nm)

Value
fine powder
red
371.86
200
10 – 100
0.3 - 3
1 - 10
-1.7834 ± 0.1131
235, 332, 503

Table 2. Impurities/Components
Basic Red 76 (% w/w)

622

80.52

89.12

55.5 (as
chloride)3

5.1

4.1

3.1

NR

> 77 (material
used in the
market)2
<6

11.8
0.0005

15.9
0.0019

11.4
0.0011

NR
NR

< 18
< 0.001

0
0

0.3
0.1

0.1
NR

NR
NR

NR
NR

Methyl formate (% w/w)
7-Hydroxy-N,N,N-trimethylnaphthalen-2-aminium chloride (%)
Methanol (% w/w)
Sulphated ash (% w/w)
Chloride (% w/w)
Sodium (%)

0
0
0
0.4
1.6
0.063

0.4
< 0.05
0
0.3
2.7
0.019

NR
< 0.05
0.7
0.1
4.4
0.024

NR
NR
NR
NR
NR
NR

NR
NR
NR
<5
<5
NR

Calcium (%)
Saccharose (% w/w)
Sugar (undefined (%))

0.059
25.8
NR

0
0
NR

NR
NR
NR

NR
NR
16

NR
NR
NR

NR
NR

NR
NR

NR
NR

14
up to 100%

NR
NR

Water (% w/w)
Monomethyl sulphate (% w/w)
o-anisidine (%)
Chloromethane (% w/w)
Methyl acetate (% w/w)

Volatile matter/water of crystallization (undefined (%))
Inorganic salts – chloride, sulfate, etc. (undefined (%))
NR = Not Reported

Table 3. Frequency (2018) and Concentration of Use (2017) of Basic Red 76
# of Uses5
Totals*
46
FDA Product Categories
Hair Dyes and Colors
4
Hair Tints
3
Hair Shampoos (coloring)
11
Other Hair Coloring Preparations
5
Hair Rinses (Coloring)
23
NR = no reported use

Conc of Use (%)6
0.057 - 0.35
0.057 – 0.35
0.18
0.2
0.13
NR
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Table 4. Genotoxicity studies
Test Article

Concentration/Dose

Vehicle

Test System/Organism

Procedure

Results

Reference

IN VITRO
80.5% Basic Red 76

Experiment 1: 10, 33, 100,
333, 1000, 2500 and 5000
µg/plate
Experiment 2: 33, 100, 333,
1000, 2500 and 5000 µg/plate

55.5% Basic Red 76

NR

80.5% Basic Red 76

Experiment 1: 26.6, 53.1,
106.3, 212.5, 318.8 μg/ml
Experiment 2: 53.1, 106.3,
212.5, 318.8, 425 μg/ml

55.5% Basic Red 76

NR

NR

55.5% Basic Red 76

Experiment 1 (part 1): 62.5,
125, 250 mg/mL
Experiment 1 (part 2): 250,
500, 1000 mg/mL
Experiment 1 (part 3): 50,
100, 200 mg/mL
Experiment 2 (part 1): 62.5,
125, 250 mg/mL
Experiment 2 (part 2): 31.3,
62.5, 250 mg/mL
Experiment 1 (part 1): 53.1,
106.3, 212.5 μg/ml
Experiment 1 (part 2): 150,
200, 300 μg/ml
Experiment 2 (part 1): 106.3,
212.5, 425, 850, 1700 μg/ml
Experiment 2 (part 2): 106.3,
212.5, 425 μg/ml

NR

80.5% Basic Red 76

DMSO

NR

Deionized
water

Deionized
water

Bacterial reverse mutation assay; Experiment 1
Non-mutagenic
involved direct plate incorporation with a 48 hour
incubation time with and without S9 mix.
Experiment 2 involved the same dosing, excluding
the 10 µg/plate level. Cells were pre-incubated for 60
minutes and at least 48 hours of incubation with and
without S9 mix.
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.
Mouse lymphoma cell line
Mammalian cell gene mutation assay;
Non-mutagenic
L5178Y
Experiment 1: with and without S9-mix; treated for 4
hours; expression period of 72 hours
Experiment 2: without S9-mix; treated for 24 hours;
expression period of 48 hours
A pre-test treatment of up to 1700 μg/ml with and
without metabolic activation was also performed.
Chinese hamster V79 cells
Mammalian cell gene mutation assay;
The test substance did not induce gene
V79 cells were treated with Basic Red 76 with and
mutation in the V79 cells.
without metabolic activation
Chinese hamster lung V79 cells Mammalian chromosome aberration test;
Non clastogenic at the 62.5, 125, 250, and
Experiment 1 (part 1): cells treated in absence of S9 500 mg/mL levels;
for 18 h
Clastogenic at the 1000 mg/mL level; a
Experiment 1 (part 2): cells treated in absence of S9 slight but significant increase in the
for 28 h
frequency of chromosomal aberrations
Experiment 2( part 3): cells treated in absence of S9 was present.
for 18 h
Experiment 2 (part 1 and 2): cells treated in presence
of S9 (duration not stated)

2,16

Chinese hamster V79 Cells

2,17

Salmonella typhimurium
(TA98, TA100, TA102,
TA1535, and TA1537)

Micronucleus test;
Experiment 1 (part 1): with and without S9-mix,
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

Clastogenic
In experiment 1, without metabolic
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
μg/ml)

3

2,22

3

3
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Table 4. Genotoxicity studies
Test Article

Concentration/Dose

Vehicle

Test System/Organism

Procedure

Results

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
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

Reference
2,18

3
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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

68391300 BASIC RED 76

4

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

3
23
11
5
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Concentration of Use by FDA Product Category – Basic Red 76
Product Category
Hair dyes and colors
Hair tints
Hair shampoos (coloring)
Other hair coloring preparations

Maximum Concentration of Use
0.057-0.35%
0.18%
0.2%
0.13%
Information collected in 2017
Table prepared December 13, 2017
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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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Why an allergy alert test?
Purpose of the test: To alert consumers about a potential risk of not
tolerating the product
•

Any perceived difference vs. normal skin condition at test site should
alert consumers to not color and to seek medical advice

•

To protect as many consumers as possible from a severe allergic
reaction due to product use

•

AAT is NOT intended for consumers with known hair dye allergy

•

AAT is NOT intended to replace diagnostic patch testing and
dermatological guidance

SCCP opinion on Consumer self testing (18 December 2007)
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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)
 Industry to work from the 2007 SCCP opinion to select parameters to be
improved
 Industry to work on a new protocol which should be a considerable
improvement in terms of harmonisation, optimisation and validation as well as
increased compliance
 Industry to rename test «Allergy Alert Test» to emphasise its role as a
preventive measure
4
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Objectives in the development of the AAT

Compliance

To establish an equilibrium between three
interdependent variables
 Alert efficacy
Efficacy

 Compliance
 Risk of induction of sensitization

Proposal
Allergy alert test conditions should reflect normal in-use conditions

Objectives of the Proof of Concept Study
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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.

2.

3.

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

Sheffield

Groningen
Heidelberg
Graz

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

Rome
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Methods

Test subjects
• Experimental group 40 to 50 valid subjects
• Control group: 15 subjects per experimental hair dye product
Inclusion criteria for PPD-positive subjects
• Positive reactions to PPD (+, ++ and +++) within the last 5 years (Finn chamber or
True test)
• 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
• Able to provide information on the approximate shade (light, medium or dark)
responsible for their reaction (color charts)
Inclusion criteria for PPD-negative subjects
• Negative reactions to PPD in the last year
• Sex and age-matched (within 5 years) to test subjects whenever possible
• Hair dye consumers, with no history of adverse reactions to hair dyes
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color charts

Concentration range: 0.02 - 0.2%
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Concentration range 0.07 – 0.48%

Concentration range: 0.37 – 1.2%

Test Products
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1. Experimental test materials

PPD in hair colouring
formula (%)
PPD after mixing with
developer (%)
Experimental product
representative of

Product A

Product B

Product C

Product D

0.1

0.5

1.5

4

0.05

0.25

0.75

2

Dark shades

Max allowed
concentration
in EU

Light shades

Medium shades

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
(%)
p-PHENYLENEDIAMINE
RESORCINOL
2-METHYL-5HYDROXYETHYLAMINOPHENOL

Product B
(%)

Product C Product D Product Y
(%)
(%)
(%)

0.1

0.5

1.5

4.0

0

0.061

0.31

0.92

2.45

0

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
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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 selfperception 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 cm2) 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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Product 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 cm2
– behind the ears and on volar aspects of forearms according to a scheme

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

Forearm
Retro-auricular
area

Kick off meeting AAT – POC 18 October Trier

Left
Experimental
products
ABCD
Experimental
products
ABCD

Right
Control product Y
Control product Y
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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
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
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 postapplication 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 postapplication 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 5 centers
Number of PPD-positive subjects
Study
centers

Having
Having
entered the finished the
study
AAT tests

Number of PPD-negative subjects

Patch test to
Use test at
Having
PPD at the
the end of entered the
Drop-outs
end of the
the study
study
study
1

Drop-outs

Having
finished the
AAT tests

17

0

17

Groningen

15

13

2

3

Heidelberg

5

4

1

0

2

1

1

Sheffield

9

8

1

3

10

0

10

Graz

15

15

0

0

15

1

14

Rome

6

6

0

0

6

0

6

Total

50

46

4

6

50

2

48

1

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 study: Subject AU02
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•
•
•
•
•

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

Forearm
Overall grade: Moderately positive
Total score: 10
Involved area: 90 – 100%
Involvement: spotty
Strength: medium
Papules: many
Vesicles: 0
Itching: no

Behind the ear
Overall grade: Moderately positive
Total score: 13

Involved area: >100%
Involvement: homogeneous
Strength: medium
Papules/infiltration: homogeneous infiltration
Vesicles: 0
Itching: no

Example of dermatological evaluation: Subject AU02, Day 2
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Example of self-evaluation: Subject AU02, Day 1
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Forearms:

Behind the ears:

Case study: Subject DE03
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•
•
•
•
•

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

Forearm
Overall grade: Moderately positive
Total score: 13

Involved area: 50 - 89%
Involvement: spotty
Strength: weak
Papules/infiltration: homogeneous infiltration
Vesicles: many
Itching: yes

Behind the ear
Overall grade: Strongly positive
Total score: 18

Involved area: > 100%
Involvement: homogeneous
Strength: strong
Papules/infiltration: homogeneous infiltration
Vesicles: many
Itching: yes

Case study: Subject UK05
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•
•
•
•
•

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

Forearm
Overall grade: Strongly positive
Total score: 14

Involved area: > 100%
Involvement: homogeneous
Strength: medium
Papules/infiltration: homogeneous infiltration
Vesicles: 0
Itching: yes

Behind the ear
Overall grade: Moderately positive
Total score: 14
Involved area: > 100%
Involvement: spotty
Strength: medium
Papules/infiltration: many
Vesicles: some
Itching: yes

Case study: Subject AU01
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•
•
•
•
•

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

Forearm
Overall grade: Moderately positive
Total score: 12
Involved area: 90 - 100%
Involvement: homogeneous
Strength: medium
Papules/infiltration: many
Vesicles: 0
Itching: yes

Behind
the ear
Overall grade: Strongly positive
Total score: 15

Involved area: > 100%
Involvement: homogeneous
Strength: strong
Papules/infiltration: homogeneous infiltration
Vesicles: 0
Itching: yes

Use test on minizones (1)
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Follow-up of subjects in which the AAT was not successful with the product representative of the eliciting
group of shades (positive or doubtful AAT by objective scores + self-perceived reaction by subject)
• Product corresponding to declared real life eliciting group of shades applied on the hair of 10 cm2 area
to the left of the scalp; control product applied to the right.
• Contact time 45 minutes
• Reading at D2 and D4 using the same scales as for AAT
Pt to PPD
Severity of
Pt to PPD
prior to
Subject
end of
Sex Age real life
inclusion in
number
reaction
study
study

Real life
eliciting shade

Positive AAT
Concentration of
eliciting group of
shades (%)
Behind the ear On forearm

AU13

F

18

Mild

+

Not done

Medium

0.25 (0.07 - 0.48)

NL13

F

48

Mild

++

+

Dark

0.75 (0.37 - 2)

Day 2 reading: use test
with Product B (AU13)

Use test
Product tested

Product D
No reaction B (0.25% PPD)
(2% PPD)
No reaction No reaction C (0.75% PPD)

Result
Negative
Negative
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Use test on minizones (2)
Subject NL13

Results
subjects
Distributed for(Day
comment2):
only --46
do not
cite or quote
Eliciting concentration: Reaction self-perceived by subject and objectified by dermatologist
No

Sex Age

Pt to PPD
Severity of
prior
real life
inclusion in
reaction
study

Real life eliciting product
Group of
shades

IT08
UK08
DE02
NL04
NL15
AU02
AU10
IT03
NL12
DE04
IT09
IT10
NL11
UK05
NL09
NL05
IT02
AU13
NL06
AU06
AU05
UK01

F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
M
F
F
F
F
F
F

66 Moderate
37 Very severe
58
Mild
39 Moderate
55
Severe
49
Severe
27 Moderate
55 Moderate
17 Moderate
44
Severe
38 Moderate
33 Moderate
51 Moderate
58 Moderate
30 Moderate
68 Moderate
42 Moderate
18
Mild
52 Moderate
24 Moderate
46
Severe
53
Mild

+++
+++
+++
+++
+++
++
++
+++
++
+++
+++
+++
++
+++
+++
++
+++
+
++
+++
+
++

Light
Light
Light
Light
Light
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium

NL14
UK02
DE03
DE05
IT01
AU14
AU15
AU11
UK07
NL02
AU08
NL08
AU12
UK03
AU01
AU07
AU09
NL01
AU03
AU04
UK09
NL13
NL07
UK06

F
F
F
F
F
F
M
F
F
F
F
F
F
F
M
F
F
F
F
F
F
F
F
F

66
54
20
25
24
27
37
22
40
52
23
53
42
61
21
44
58
52
24
54
69
48
71
37

+
+
+++
+++
++
+++
++
++
+++
+++
+
+++
++
++
+
++
++
++
++
++
+
++
+
++

Medium
Medium
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark
Dark

Moderate
Mild
Very severe
Severe
Severe
Severe
Very severe
Very severe
Moderate
Moderate
Severe
Moderate
Moderate
Moderate
Mild
Severe
Severe
Mild
Mild
Very severe
Mild
Mild
Moderate
Moderate

Mean concentration
of group of shades
(%)
0.05
0.05
0.05
0.05
0.05
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

Concentration
range of group of
shades(%)
0.02 - 0.2
0.02 - 0.2
0.02 - 0.2
0.02 - 0.2
0.02 - 0.2
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.07 - 0.48
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2
0.37 - 2

Eliciting
Eliciting Patch test
concentrati concentratio to PPD
on behind
n on
(end of
the ear (%) forearm (%) study)
0.05
0.05
0.05
0.05
0.75
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.25
0.25
0.25
2
0.25
0.75
2
2
No reaction
No reaction
0.05
0.05
0.05
0.05
0.05
0.05
0.25
0.25
0.25
0.25
0.25
0.25
0.75
0.75
0.25
0.75
0.75
2
No reaction
No reaction
No reaction
No reaction

0.05
0.05
0.25
0.25
2
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.25
0.75
0.05
0.25
0.25
No reaction
0.75
2
2
2
No reaction
No reaction
0.05
0.05
0.05
0.05
0.25
0.25
0.25
0.25
0.25
0.25
0.75
2
0.75
0.75
0.25
2
2
No reaction
No reaction
No reaction
No reaction
No reaction

Use test
(end of
study)

Yes

Yes
Yes

Yes
Yes
Yes
Yes

Yes
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Characteristics of the study population
Declared group of eliciting shades:
• Light shades: 5/46
• Medium shades: 19/46
• Dark shades: 22/46
Grade of positive patch test reactions to PPD on entering the study:
• (+): 8/46
• (++): 19/46
• (+++): 19/46
Severity of declared clinical reactions:
• 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
• Very severe (with hospitalization): 5/46

Follow-up of subjects who did not react to declared real life eliciting product
(by use test) and/or to Product D (by diagnostic patch test to PPD)
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Severity of
Subject
Sex Age real life
number
reaction

Patch test to
Real life Concentration of
PPD prior to
eliciting eliciting group of
inclusion in
shade
shades (%)
study

NL07*

F

71 Moderate

+

UK02

F

54

+

Medium 0.25 (0.07 - 0.48)

NL14

F

66 Moderate

+

Medium 0.25 (0.07 - 0.48)

UK06

F

37 Moderate

++

Mild

Dark

Dark

0.75 (0.37 - 2)

0.75 (0.37 - 2)

NL13**

F

48

Mild

++

Dark

0.75 (0.37 - 2)

UK09*

F

69

Mild

+

Dark

0.75 (0.37 - 2)

AU13** F

18

Mild

+

Medium 0.25 (0.07 - 0.48)

Patch test to PPD (end of study)
1st reading

2nd reading

Doubtful
(Day 2)
Negative
(Day 2)

Doubtful
(Day 4)
Weakly positive
(Day 4)

Extreme positive Strongly positive
(Day 3)
(Day 7)
Negative
(Day 2)

Weakly positive
(Day 4)

Weakly positive Weakly positive
(Day 3)
(Day 7)
Negative
(Day 2)

Doubtful
(Day 4)

Not done

Use test to
declared reallife eliciting
shade
Not done
Not done
Not done
Not done
Negative
(Product B
0.25% PPD)
Not done
Negative
(Product C
0.75% PPD)

Continues colouring
with oxidation hair
dyes
Yes, with no or
minor reactions
Yes, with no or
minor reactions
Yes, with no or
minor reactions
Yes, with a
moderate reaction
Yes, with no or
minor reactions
(highlights only)
Yes, with no or
minor reactions
Yes, with no or
minor reactions

* NL07 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.
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
Confirmatory patch test
(end of study): 6 subjects
3 subjects:
weakly positive
1 subject:
extreme positive

2 subjects:
doubtful

4 subjects dropped out

Use test (end of study):
14 eligible subjects
2/14 use test
carried out:
2/2 negative

4/46 subjects not considered in
the analysis
42 subjects available for the analysis

12/14:
not available
for use test
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Allergy Alert Test: Reactivity
Efficacy data
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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 dependency of positive AAT in 42 subjects available for
analysis (Day 2)
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Subjects reacting with self-perceived reaction
Behind ear
Product A (0.05%)
Product B (0.25%)
Product C (0.75%)
Product D (2%)
Product A+B+C+D
No reaction

N
19
11
6
3
39
3

%
45.2
26.2
14.3
7.1
92.9
7.1

On forearm
N
15
13
4
6
38
4

%
35.7
31.0
9.5
14.3
90.5
9.5

Product A (0.05%)
Product B (0.25%)
Product C (0.75%)
Product D (2%)
Product A+B+C+D
No reaction

Subjects reacting with self-perceived and objectified
reaction
Behind ear
On forearm
N
%
N
%
19
45.2
14
33.3
11
26.2
12
28.6
6
14.3
5
11.9
3
7.1
7
16.7
39
92.9
38
90.5
3
7.1
4
9.5

AAT reactivity
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Reaction self-perceived by subject + positive or doubtful AAT (objective score) at Day 2 (N=42 subjects
available for analysis)

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
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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

Distributed for comment only -- do not cite or quote

AAT performance

PPD concentrations in groups of shades and in experimental products:
Evaluation based on estimated real life eliciting PPD concentrations
Product D (2.0%)

Product C (0.75%)

Product B (0.25%)
Product A (0.05%)

Light

Medium

PPD concentrations in groupes of shades:
Light: 0.02 - 0.2%
Medium: 0.07 – 0.48%
Dark: 0.37 - 2%

Dark

AAT performance
Comparison of AAT eliciting concentrations and declared eliciting hair color shade level:
self-perceived reactions in 39/42 subjects at Day 2
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Product D (2.0%)

Product C (0.75%)

Product B (0.25%)
Product A (0.05%)
Light

Medium

Dark

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

AAT performance
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)
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Product D (2.0%)

Product C (0.75%)

Product B (0.25%)
Product A (0.05%)

Light

Medium

Dark

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 real life eliciting concentrations (AAT performance)
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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)
Subjects eligible but not available for
use tests
AU04, AU5, AU6, NL04, NL06, NL14,
NL15, UK01, UK02, UK05, UK06, DE02

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

Evaluation based on estimated real life eliciting concentrations (AAT performance)
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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
Subjects eligible but not available for
use tests
AU04, AU5, AU6, NL04, NL06, NL14,
NL15, UK01, UK02, UK05, UK06, DE02

Stratification by 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.

Controls
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PPD-positive subjects ear
Product A
Product B
Product C
Product D
All products

•

Number
19
11
6
4
40

Mean age
38.2
47.4
36.7
42.7
41

PPD-positive subjects
forearm
Number
Mean age
13
35.5
12
45.3
6
41.2
7
45
38
41

Altogether

Controls

Number

Mean age

46

43

Number
12
11
12
13
48

Mean age
43.8
42
39.9
37.7
40.8

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.

Compliance
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Efficacy

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.
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