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 2, 3 and5).

Due to the highly variable composition of Basic Blue 99 in six batches, the safety of Basic Blue 99 cannot be evaluated." (SCCS/1537/14).

In April 2016, EFfCI submitted another dossier (Submission IV) containing new information on composition in an update of the analytical description of market quality and other data.

TERMS OF REFERENCE (1)

In light of the new data provided, does the SCCS consider Basic Blue 99 (C059) safe as direct hair dye substance in hair dye formulations with a concentration on-head up to a maximum of 1.0%?

(2) Does the SCCS have any further scientific concerns with regard to the use of Basic Blue 99 (C059) in cosmetic products? 

Physical form

Blue black, fine powder

Molecular weight

Molecular weight: 451.8 (as chloride), 416.3 (as cation)

Purity, composition and substance codes

See General comments to physico-chemical characterisation (below)

Impurities / accompanying contaminants

See General comments to physico-chemical characterisation (below)

Solubility

Water 10-100 g/L room temperature Ethanol 1-10 g/L room temperature DMSO 1-10 g/L room temperature

Partition coefficient (Log P ow )

Log Pow: 1.88 (calculated with Syracuse)

Additional physical and chemical specifications

Melting point: > 200 °C (thermal decomposition) Boiling point: / Flash point: / Vapour pressure: / Density: / Viscosity: / pKa: / Refractive index: / UV_Vis spectrum (200-800 nm): /

Homogeneity and Stability

A freshly prepared sample of Basic Blue 99 batch 0107664 at 0.05 mg/ml in water was compared by HPLC-DAD with a sample stored 3 days at autosampler conditions (4°C).

According to the main peak area, the sample was stable within a period of 3 days at 4°C, as a recovery of 99.6 % was found under the study conditions.

General Comments to the physicochemical part

The provided data and the SCCS comments according to Submissions I, II and III are summarised in Annexes I and II

Information on purity (and impurity) of Basic Blue 99, according to Submission IV, 2016

Purity

According to the applicant, the product is a mixture of the following defined structures: The purity of Basic Blue 99, based on major components (≥ 5% HPLC peak area) linked to batch 74/75 used in toxicity studies and to updated representative market materials, is described in Table 1 (HPLC results). 

Impurity

Inorganic impurities: Pb <20 ppm ; Sb and Ni <10 ppm; As and Cd <5 ppm; Hg <1 ppm Organic impurities: Subsidiary colours (HPLC peak area below 5% and above 1%) and impurities (HPLC peak area below 1%) are summarised in Table 3: 

SCCS comment

Based on the provided chemical structures for the compounds 1 to 4, compounds 1, 2 and 3 have three isomers, while compound 4 has 6 isomers. It is obvious from Table 2 that the composition of Basic Blue 99 varies from 58 to 70% from batch to batch. In addition, when compared with the previous batches, purity data for the batches RS 2798801 (50.2%), 125 (48.2%) and 140 (57.3%) and 107664 (67.8%) have been excluded from this Table by the Applicant. The physicochemical properties and the biological activity of a chemical mixture will depend upon the composition of the mixture. The data on chemical analysis of six batches of Basic Blue 99 has demonstrated a highly variable composition of the material and has shown that it can be a mixture of up to 40 chemical analogues as well as several isomeric forms of some of them. Safety assessment will need toxicological data that are representative of the batch-to-batch variability.

Function and uses

Basic Blue 99 is used as a direct hair dye substance in hair dye formulations with a maximum on-head concentration of 1.0%. 

Toxicological Evaluation

Discussion

The data provided as part of the submission has indicated that the material is not composed of a single substance, but of different substances and isomers. Analysis of different batches has shown that there is a large variation in the composition of the material intended for commercial use. Also, the toxicological data provided in the previous submission do not relate to the material specifications provided for the current assessment.

CONCLUSION

1. In light of the new data provided, does the SCCS consider Basic Blue 99 (C059) safe as direct hair dye substance in hair dye formulations with a concentration on-head up to a maximum of 1.0%?

The SCCS cannot conclude on the safety of Basic Blue 99 (C059) because it is composed of several substances and isomeric forms, with a large variability between the composition of different batches. Also, the toxicological data provided in the previous submission do not relate to the material specifications provided for the current assessment. The safety assessment of Basic Blue 99 will require a clear well-defined set of specifications for the composition of the material intended to be used in cosmetic products as well as supporting toxicological data relating to a representative composition. 

Provided data on Purity

Basic Blue 99 is a sum of 3 isomers with 3-[(4-amino-6-bromo-5,8-dihydro-1-hydroxy-8-imino-5-oxo-2-naphtyl)amino]-N,N,N trimethylanilinium chloride as main isomer, according to 1 H-NMR. Purity (% HPLC): >48 area-% (Table 1) Provided data on Subsidiary Colours: Members of an isomer set whose total percentage area (area-%) is greater than 1.0% at 500-700 nm and are considered to contribute to the desired blue coloration of hair have been classified as Subsidiary Colours (Table 2) Identity was verified for each batch by UV and IR spectroscopy. Before marketing of Basic Blue 99, sodium chloride and/or saccharose are usually added to the neat dye in order to adjust the colour strength to a certain predefined value.

1

 1 Primary name and/or INCI name Basic Blue 99 3.1.1.2 Chemical names Benzenaminium, 3-[(4-amino-6-bromo-5,8-dihydro-1-hydroxy-8-imino-5-oxo-2naphthalenyl)amino]-N,N,N-trimethyl-, chloride (9CI) 3-[(4-amino-6-bromo-5,8-dihydro-1-hydroxy-8-imino-5-oxo-2-naphtyl)amino]-N,N,N trimethylanilinium chloride (main component), 3.1.1.3 Trade names and abbreviations C059 Arianor Steel Blue Jarocol Steel Blue Basic Blue 99 C.I. 56059 3.1.1.4 CAS / EC number CAS: 68123-13-7 EC: 268-544-3 3.1.1.5 Structural formula 3-[(4-amino-6-bromo-1-hydroxy-8-imino-5-oxo-5,8-dihydronaphthalen-2yl)aminol-N,N,N-trimethylbenzenaminium chloride 3.1.1.6 Empirical formula Formula: C19H20BrN4O2+ x Cl-(main component)

( 1 )

 1 = 3-[(Bromo-8-amino-5-hydroxy-4-imino-1-oxo-1,4-dihydronaphthalenyl)amino]-N,N,N trimethylbenzeneaminium chloride (2) = 3-[(Bromo-8-amino-5-hydroxy-1,4-dioxo-1,4-dihydronaphthalenyl)amino]-N,N,Ntrimethylbenzeneaminium chloride (3) = 3-[(Dibromo-8-amino-5-hydroxy-4-imino-1-oxo-1,4-dihydronaphthalenyl)amino]-N,N,Ntrimethylbenzeneaminium chloride (4) = 3-[(Bromo-5,8-dihydroxy-1,4-dioxo-1,4-dihydronaphthalenyl)amino]-N,N,N trimethylbenzeneaminium chloride

2 .

 2 Does the SCCS have any further scientific concerns with regard to the use of Basic Blue 99 (C059) in cosmetic products? Blue 99 Submission I and II: Summary on the physico-chemical characterisation (provided data and SCCS comments) Summary of the provided data on the composition of the Basic Blue 99 are listed in Tables 1&2 below

Table 1 :*

 1 The composition of the two batches (RS2798801 and 74/75) of Basic Blue 99HPLC peaks of Basic Blue 99 are characterised by names (LC/MS characterisation), and composition of Basic Blue 99 is shown by the area percentage of each component (and their isomers) (Ref. 2, 3).
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Table 1 :

 1 Purity

	SCCS/1585/17
	Final

of Basic Blue 99 based on major components (≥ 5% HPLC peak area)

Based on these results, the applicant narrowed Basic Blue 99 composition definition (see Table

2

).

Table 2 :

 2 Composition definition of Basic Blue 99

Table 3 :

 3 Organic impurities based on HPLC data (HPLC peak area below 5% and above 1%) and impurities (HPLC peak area below 1%)Isomer compositionCompounds identified in Hair Dye C059 are summarised in table 4.

Table 4 : Compounds identified in Hair Dye C059
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	SCCS/1585/17
	Final

12 Special investigations 3.3.13 Safety evaluation (including calculation of the MoS)

  

	3.3.1.2 Acute dermal toxicity
	3.3.8.3 Developmental Toxicity
	3.3.1.3 Acute inhalation toxicity
	3.3.9	Toxicokinetics
	3.3.2	Irritation and corrosivity
	3.3.10 Photo-induced toxicity
	3.3.2.1 Skin irritation
	3.3.11 Human data
	3.3.2.2 Mucous membrane irritation / Eye irritation
	3.3.	
	3.3.3	Skin sensitisation
	3.3.4	Dermal / percutaneous absorption
	3.3.5	Repeated dose toxicity
	3.3.5.1 Repeated Dose (14 days) oral toxicity
	3.3.5.2 Sub-chronic (90 days) toxicity (oral)
	3.3.5.3 Chronic (> 12 months) toxicity
	3.3.6	Mutagenicity / Genotoxicity
	3.3.6.1 Mutagenicity / Genotoxicity in vitro
	3.3.6.2	Mutagenicity / Genotoxicity in vivo
	3.3.7	Carcinogenicity
	3.3.8	Reproductive toxicity
	3.3.1	Acute toxicity
	3.3.8.1 Two-generation reproduction toxicity
	3.3.1.1 Acute oral toxicity
	3.3.8.2 Other data on fertility and reproduction toxicity

Table 2 :

 2 Distribution of major components (and their isomers) of Basic Blue 99 in the batches RS2798801 and 74/75, deduced from Table1

ANNEX II: Basic Blue 99 Submission III (2014):

  Summary on the physico-chemical characterisation (provided data and SCCS comments)

Table 1 :

 1 Analytical description of Batches used in Toxicity studies or actual market materials

Table 2 :

 2 Subsidiary colours
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also draw the Commission's attention to the new or emerging problems that may pose an actual or potential threat. These Committees are the Scientific Committee on Consumer Safety (SCCS) and the Scientific Committee on Health, Environmental and Emerging Risks (SCHEER) and they are made up of scientists appointed in their personal capacity.

In addition, the Commission relies upon the work of the European Food Safety Authority (EFSA), the European Medicines Agency (EMA), the European Centre for Disease prevention and Control (ECDC) and the European Chemicals Agency (ECHA).

SCCS general comments on Purity: Basic Blue 99 is a mixture of 23-32 substances of varying concentrations as demonstrated by the HPLC analysis of two batches RS2798801 and 74/75 (Table 1). The SCCS is not convinced that all components of Basic Blue 99 (batches RS2798801 and 74/75) are adequately characterised by NMR and IR. The SCCS considers that the chemical characterisation of individual components of Basic Blue 99 (batches RS2798801 and 74/75) based on LC/MS analysis (UV-Vis spectrum and 1-4 molecular ions) is a poor chemical characterisation. The HPLC peak area of the major component of Basic Blue 99 in the two batches (batches RS2798801 and 74/75) 36% and 49% (Tables 1 &2), is significantly different from each other. The HPLC peak areas of other components of Basic Blue 99, characterised by the study authors, are also very different (Tables 1&2) in the two batches. In addition, the LC/MS characterisation of the Basic Blue 99 according to the study authors revealed that the isomeric composition of individual components of the two batches is also different (Tables 1 &2).

Impurity: organic impurities are presented in Table 3. Members of an isomer set lacking one or both of the criteria mentioned in the purity section above 

Purity Based on major components:

The purity of Basic Blue 99 based on major components (≥5% HPLC peak area) can be reported as described in Table 4. SCCS comments: It is obvious from Table 5 that composition of Basic Blue 99 varies significantly from batch to batch. The physico-chemical properties as well as biological activity of a mixture will depend upon the composition of the mixture. As the six batches of Basic Blue 99 were demonstrated to be a mixture of up to 40 substances of varying composition (and varying isomeric composition), the safety of such a mixture cannot be assessed.