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ABSTRACT

The Expert Panel for Cosmetic Ingredient Safety (Panel) assessed the safety of Basic Blue 7, which is reported to
function as a hair colorant in cosmetic products. The Panel reviewed the available data to determine the safety of this
ingredient. The Panel concluded that the available data are insufficient to make a determination of safety for Basic Blue 7
under the intended conditions of use as a hair dye ingredient.

INTRODUCTION

This assessment reviews the safety of Basic Blue 7 as used in cosmetic formulations. According to the International
Cosmetic Ingredient Dictionary and Handbook (Dictionary), this ingredient is reported to function as a hair colorant in
cosmetic products.!

This safety assessment includes relevant published and unpublished data that are available for each endpoint that is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 extensive search of the world’s literature; a search was last
conducted July 2025. A listing of the search engines and websites that are used and the sources that are typically explored, as
well as the endpoints that the Panel typically evaluates, is provided on the Cosmetic Ingredient Review (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 Unpublished data are provided by the cosmetics industry, as well as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.

CHEMISTRY

Definition and Structure
Basic Blue 7 (CAS No. 2390-60-5) is classed chemically as a triarylmethane color.! It conforms to the structure in
Figure 1.
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Figure 1. Basic Blue 7

Chemical Properties
Chemical properties for Basic Blue 7 are summarized in Table 1. Basic Blue 7 is a reddish-blue powder with a formula
weight of 514.14 g/mol, and an estimated log Koy of 4.06.24

Method of Manufacture
Triarylmethane dyes such as Basic Blue 7 may be manufactured via a multitude of synthetic methodologies; although,
Friedel-Crafts is historically the most common method.> However, no method of manufacturing data specific to how
cosmetic raw material manufacturers produce this ingredient were found in the published literature, and unpublished data
were not submitted.

Impurities
Impurities data were not found in the published literature, and unpublished data were not submitted.

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 Basic Blue 7 in cosmetics. Data
included herein were obtained from the FDA and in response to a survey of maximum use concentrations conducted by the
Personal Care Products Council (Council), and it is these values that define the present practices of use and
concentration. Frequencies of use obtained from the FDA include data from the Voluntary Cosmetic Registration Program
(VCRP) database as well as Registration and Listing Data (RLD). As a result of the Modernization of Cosmetics Regulation
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Act (MoCRA) of 2022, the VCRP was discontinued in 2023 and, as of 2024, manufacturers and processors are required to
register facilities and list their products (and ingredients therein) with the FDA (i.e., RLD). An exception is made for small
businesses (average gross annual sales in the US of cosmetic products for the previous 3-year period is less than $1,000,000,
adjusted for inflation), which are exempt from MoCRA reporting for most cosmetic product categories. Eye area products,
injected products, internal use products, or products that alter appearance for more than 24 h, and the facilities that
manufacture these products are not included in this exemption.® Please note, at this time, it is not appropriate to contrast data
from the VCRP and RLD to determine a trend in frequency of use because there are numerous differences in the ways the
data for the VCRP and the RLD were collected and processed, and because reporting frequency of use is now mandatory (as
opposed to the past practice of voluntary reporting). Although the VCRP program is now defunct, trends in frequency of use
from the RLD alone are not yet possible in that a baseline is currently not available.

According to RLD that CIR received in 2024, Basic Blue 7 is used in 11 formulations, which include non-coloring (1
use) and coloring hair preparations (10 uses; Table 2).” VCRP survey data received in 2023 reported Basic Blue 7 to be used
in 1 nail polish and enamel product.® No uses of this ingredient were reported in response to the concentration of use survey
submitted by the Personal Care Products Council in 2023.°

This ingredient 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 (FD&C 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.

However, as of 2024, Basic Blue 7 is reported to be used in non-coloring hair preparations and nail polishes and
enamels. Basic Blue 7 is exempt from certain adulteration and color additive provisions of the FD&C Act only when it is
used as a coal tar hair dye ingredient. The FD&C Act mandates that color additives must be approved by FDA for their
intended use before they are used. Basic Blue 7 is not an approved color additive in non-hair dye cosmetic products and nail
products, and thereby, use in non-coloring hair products and nail products is not permitted.

Product labels shall also bear patch test instructions for determining whether the product causes skin irritation.
However, whether or not patch testing prior to use is appropriate is not universally agreed upon. The Panel recommends that
an open patch test be applied and evaluated by the beautician and/or consumer for sensitization 48 h after application of the
test material and prior to the use of a hair dye formulation. Conversely, a report in Europe suggests that self-testing has
severe limitations, and may even cause morbidity in consumers.!®!! Hair dye products marketed and sold in the US, though,
must follow the labeling requirements established by the FD&C Act.

Some products containing Basic Blue 7 may be marketed for use with airbrush delivery systems. With the advent of
MoCRA and the current product categories outlined by the FDA, it is now mandatory that cosmetic products used in airbrush
delivery systems be reported as such for some, but not all, product categories in the RLD. In other words, a reliable source of
frequency of use data regarding the use of cosmetic ingredients in conjunction with airbrush delivery systems is now
available in some instances. None of the reported product categories for this ingredient as listed in the RLD include a
designation using airbrush application, so it is possible that this ingredient is used with airbrush delivery systems, but not
reported as such. Additionally, the Council currently surveys the cosmetic industry for maximum reported use
concentrations of ingredients in products which may be used in conjunction with an airbrush delivery system; thus, this type
of data may also be available, when submitted. Please note that no concentration of use data were provided indicating
airbrush application. Nevertheless, no consumer habits and practices data or particle size data are publicly available to
evaluate the exposure associated with this use type, thereby preempting the ability to evaluate risk or safety. Without
information regarding the consumer habits and practices data or product particle size data (or other relevant particle data, e.g.,
diameter) related to this use technology, the data profile is incomplete, and the Panel is not able to determine safety for use in
airbrush formulations. Accordingly, the data are insufficient to evaluate the exposure resulting from cosmetics applied via
airbrush delivery systems.

Under European regulations for cosmetic ingredients, Basic Blue 7, when used as a substance in hair dye products, is
categorized in Annex II, the list of substances prohibited in cosmetic products in Europe.!? Historically, in 2000, the
Scientific Committee on Cosmetic Products and Non-Food Products Intended for Consumers (SCCNFP) concluded that
Basic Blue 7 can be used safely in hair tinting products at a maximum concentration of 0.2%.!3 It further stated that it could
not be excluded that Basic Blue 7 is a contact allergen. In 2003, the SCCNFP issued a related opinion, “Request for a Re-
evaluation of the Hair Dyes Listed in Annex III to Directive 76/768/EEC on Cosmetic Products,” which included Basic Blue
7, as well as other hair dye ingredients.'* This opinion stated a number of data needs that to this day have not been met.

Non-Cosmetic
Basic Blue 7 is commonly used to dye anionic substrates (e.g. wool, silk, cotton, leather, nylon, and acrylics).>!> It is
also reported to be used as a stain in molecular biology and in stamping and flexographic printing inks.? Research has been
performed on its use in polymer films and optoelectronic applications.>!3 The use of Basic Blue 7 as a photodynamic therapy
for cancer treatment has also been studied.!6-2°



TOXICOKINETIC STUDIES

Toxicokinetics studies were not found in the published literature, and unpublished data were not submitted.

TOXICOLOGICAL STUDIES

Acute Toxicity Studies
Acute toxicity studies were not found in the published literature, and unpublished data were not submitted.

Short-Term, Subchronic, and Chronic Toxicity Studies

Short-term, subchronic, and chronic toxicity studies were not found in the published literature, and unpublished data
were not submitted.

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY STUDIES

Developmental and reproductive toxicity studies were not found in the published literature, and unpublished data were
not submitted.

GENOTOXICITY STUDIES
Genotoxicity studies were not found in the published literature, and unpublished data were not submitted.

CARCINOGENICITY STUDIES
Carcinogenicity studies were not found in the published literature, and unpublished data were not submitted.

OTHER RELEVANT STUDIES

Cytotoxicity

Photodynamic-induced cytotoxicity by Basic Blue 7 in 95% ethanol was evaluated in primary human cells, including
peripheral blood mononuclear cells (PBMCs), isolated monocytes and lymphocytes, normal bone marrow cells as well as
leukemic bone marrow cells from patients with acute myeloid leukemia (AML), acute lymphoblastic leukemia (ALL).!” The
cells were incubated with 1 x 10 to 1 x 10”7 M of the test material followed by visible light exposure (550 - 650 nm, 8
mW/cm?, 60 min). Controls consisted of cell suspensions either exposed to photoirradiation without the dye or to the highest
dye concentration without photoirradiation (also called “dark toxicity””). Cell survival was assessed by propidium iodide (PI)
staining using flow cytometry analysis. Non-irradiated (dark) controls revealed notable baseline toxicity in monocytes
(~12% of Pl-positive cells at 1x10-7 M), normal bone marrow cells (<10% of PI-positive cells) and leukemic cells (~15% of
Pl-positive cells at 1x107 M in AML, and ~35% of PI-positive cells in common ALL). Upon photoirradiation, cytotoxicity
increased significantly in all cell types. Monocytes showed the highest sensitivity, with PI-positive rates reaching up to 80%,
compared to only 12% in lymphocytes. Leukemic cells from AML and ALL patients demonstrated strong photodynamic
sensitivity, with significantly higher PI-positive cell percentages than normal bone marrow controls.

Further investigation evaluated the effects of Basic Blue 7 on photo treatment of lymphocyte function using a mitogen-
induced proliferation assay.!” A decrease of mitogen response was observed. Leukemic cells from acute myeloid leukemia
and B-cell precursor leukemia exhibited sensitivity to the photodynamic effects of Basic Blue 7.

In another photodynamic-induced cytotoxicity study, Basic Blue 7 in 95% ethanol was studied using 2 human leukemic
cell lines, K-562 and TF-1.1 The cells were incubated with 1 x 108 to 1 x 10® M of the test material followed by visible
light exposure was (600 nm, 10 mW/cm?, 60 min). Dark toxicity of Basic Blue 7 was similar in the 2 cell lines, with a
significant increase of toxicity above 5 x 10-® M: Basic Blue 7 reduced the survival factor to approximately 0.75 in both K-
562 and TF-1 cells, corresponding to ~25% cell death. In contrast, after photo treatment, a concentration of 5 x 10-® M Basic
Blue 7 resulted in 75% cell death, while 1 x 10”7 M induced more than 99% of cell killing.

DERMAL IRRITATION AND SENSITIZATION STUDIES

Dermal irritation and sensitization studies were not found in the published literature, and unpublished data were not
submitted.

OCULAR IRRITATION STUDIES
Ocular irritation studies were not found in the published literature, and unpublished data were not submitted.

EPIDEMIOLOGICAL STUDIES

Hair dyes may be broadly grouped into oxidative (permanent) and direct (temporary or semi-permanent) dyes. The
oxidative dyes consist of precursors mixed with developers to produce color, while direct hair dyes consist of preformed
colors. Basic Blue 7 is reported to be used as a direct dye. While the safety of individual hair dye ingredients is not
addressed in epidemiology studies that seek to determine links, if any, between hair dye use and disease, such studies do
provide broad information. The Panel determined that the available hair dye epidemiology data do not provide sufficient
evidence for a causal relationship between personal hair dye use and cancer. A detailed summary of the available hair dye

epidemiology data is available at https://www.cir-safety.org/cir-findings.
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SUMMARY

According to RLD that CIR received in 2024, Basic Blue 7 is used in 11 formulations, which include non-coloring (1
use) and coloring hair preparations (10 uses). VCRP survey data received in 2023 reported Basic Blue 7 to be used in 1 nail
polish and enamel product. No uses of this ingredient were reported in response to the concentration of use survey submitted
by the Personal Care Products Council in 2023.

With regard to the reported use in non-coloring hair preparations, the US Federal FD&C Act mandates that color
additives must be approved by FDA for their intended use before they are used. Basic Blue 7 is not an approved color
additive in non-hair dye cosmetic products, and thereby, use in non-coloring hair products is not permitted. Under European
regulations for cosmetic ingredients, Basic Blue 7, when used as a substance in hair dye products, is categorized in Annex II,
the list of substances prohibited in cosmetic products in Europe.

The photodynamic effects of Basic Blue 7 on PBMCs and human leukemic cells have been studied. Dark controls
revealed notable baseline toxicity in monocytes, normal bone marrow cells, and leukemic cells. Upon photoirradiation,
cytotoxicity increased significantly in all cell types. In another study using human leukemic cell lines K-562 and TF-1.15,
dark toxicity of Basic Blue 7 was similar in the 2 cell lines, with a significant increase of toxicity above 5 x 10-8 M: Basic
Blue 7 reduced the survival factor to approximately 0.75 in both K-562 and TF-1 cells, corresponding to ~25% cell death. In
contrast, after photo treatment, a concentration of 5 x 10-8 M Basic Blue 7 resulted in 75% cell death, while 1 x 10-7 M
induced more than 99% of cell killing.

The Panel determined that the available hair dye epidemiology data do not provide sufficient evidence for a causal
relationship between personal hair dye use and cancer.

Impurities data, toxicokinetics studies, acute and repeated-dose toxicity studies, developmental and reproductive
toxicity studies, genotoxicity studies, carcinogenicity studies, dermal irritation and sensitization studies, and ocular irritation
studies on Basic Blue 7 were not found in a literature search, and unpublished data were not submitted.

DISCUSSION
This assessment reviews the safety of Basic Blue 7 as used in cosmetic formulations, in accordance with the product
categories and concentrations of use identified in the Use section and Use table. The Panel concluded that the available data
are insufficient for determining the safety of this ingredient under the intended conditions of use as a hair colorant. The Panel
noted a lack of relevant safety data and determined that the data needs from the Insufficient Data Announcement issued
following the September 2024 Panel meeting remain unmet. In order to come to a conclusion of safety for this hair dye
ingredient, the following additional data are needed:

Chemical properties data
Method of manufacturing
Composition/impurities data
e  Concentration of use
e Dermal absorption data or 28-day dermal toxicity data
o Ifabsorbed, additional data, including developmental and reproductive toxicity data, are needed
e Genotoxicity data

The Panel recognizes that hair dyes containing this ingredient, as coal tar hair dye products, are exempt from certain
adulteration and color additive provisions of the Federal FD&C Act, when the label bears a caution statement and patch test
instructions for determining whether the product causes skin irritation. The Panel expects that following this procedure will
identify prospective individuals who would have an irritation/sensitization reaction and allow them to avoid significant
exposures. The Panel considered concerns that such self-testing might induce sensitization, but agreed that there was not a
sufficient basis for changing this advice to consumers at this time.

The Panel noted that Basic Blue 7 has been reported in non-coloring hair preparations and nail polishes and enamels.
However, this ingredient is exempt from certain adulteration and color additive provisions of the FD&C Act only when it is
used as a coal tar hair dye ingredient. Accordingly, because Basic Blue 7 is not an approved color additive in cosmetic
products, use in non-coloring hair preparations and nail products is not permitted.

In considering hair dye epidemiology data, the Panel concluded that the available epidemiology studies are insufficient
to scientifically support a causal relationship between hair dye use and cancer or other toxicological endpoints, based on lack
of strength of the associations and inconsistency of findings. Use of direct hair dyes, while not the focus in all investigations,
appears to have little evidence of any association with adverse events as reported in epidemiology studies.

As stated in the Use section, products containing this ingredient may be marketed for use with airbrush delivery
systems. While it may be known in some (but not all) instances whether or not there is use in airbrush applications,
information regarding the consumer habits and practices data, product particle size data, and/or other relevant particle data
(e.g., diameter) related to this use technology are absent, and thus the data are insufficient to evaluate the exposure resulting
from cosmetics applied via airbrush delivery systems.



CONCLUSION

The Expert Panel for Cosmetic Ingredient Safety concluded that the available data are insufficient to make a
determination of safety for Basic Blue 7 under the intended conditions of use as a hair dye ingredient.



TABLES
Table 1. Chemical properties

Property Value Reference
Physical Form Reddish-blue powder 2
Blue liquid (solvated) 4
Formula Weight (g/mol) 514.14 2
Density (g/ml @ 20 °C) 1.05 - 1.2 (solvated) 4
Melting Point (°C) 333.89 estimated (MPBPVP v 1.43) 3
Boiling Point (°C) 759.65 estimated (MPBPVP v 1. 43) 3
Viscosity (kg/(m x s) @ 25 °C) <0.1 (solvated) 4
Water Solubility Slightly soluble in cold water; soluble in hot water, easily soluble in ethanol 21
log Kow 4.06 estimated (KOWWIN v 1.68) 3

Table 2. Frequency (RLD/VCRP) and concentration of use according to likely duration and exposure and by product category

# of Uses Max Conc of Use

RLD (2024)’ VCRP (2023)° % (2023)°
Totals* 11 1 NR
summarized by likely duration and exposure**
Duration of Use
Leave-On ook 1 NR
Rinse-Off Hokk NR NR
Diluted for (Bath) Use HAE NR NR
Exposure Type
Eye Area oAk NR NR
Incidental Ingestion Hokk NR NR
Incidental Inhalation-Spray okk NR NR
Incidental Inhalation-Powder ok NR NR
Dermal Contact Aok NR NR
Deodorant (underarm) oAk NR NR
Hair - Non-Coloring ok NR NR
Hair-Coloring oAk NR NR
Nail *okk 1 NR
Mucous Membrane ok NR NR
Baby Products HEE NR NR
as reported by product category
Hair Preparations (non-coloring) 1
Tonics, Dressings, and Other Hair Grooming Aids 1 NR NR
Other Hair Preparations 1 NR NR
Hair Coloring Preparations 10
Hair Dyes and Colors (all types requiring caution statements and patch tests) 9 NR NR
Hair Tints 1 NR NR
Manicuring Preparations
Nail Polishes and Enamels NR 1 NR

NR - not reported

*The total FOU provided for RLD refers to the ingredient count supplied by FDA, and is not a summation of the number of uses per category because each
product may be categorized under multiple product categories. For data supplied via the VCRP or by the Council survey, the sum of all exposure types may
not equal the sum of total uses because each ingredient may be used in cosmetics with multiple exposure types.

**Likely duration and exposure are derived from VCRP and survey data based on product category (see Use Categorization https://www.cir-safety.org/cir-
findings)

***In the RLD, each ingredient may be reported under several product categories, making a summation of RLD misleading in comparison to VCRP data.
Accordingly, RLD are presented below by product category (as supplied by FDA), but are not summarized by likely duration and exposure.
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