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Introduction

Recently, there has been increased interest in launching cosmetic
products containing peptides to prevent or reduce skin aging in
skincare cosmetics. The peptides can be extracted from several
sources including plants, animals, or microorganisms, or can be
produced synthetically.

Peptides may be biologically active and have the potential to

In the context of read across, we have established a step-wise
process to identify analogues and determine their suitability, in
accordance with OECD guidelines and the ECHA read across
assessment framework (RAAF) (ECHA, 2017). To increase
confidence in the safety assessment, an additional analysis is
conducted to determine whether the peptide of interest presents
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interact with skin. Thus, in line with the requirements stipulated sequence similarity to known human proteins. Specifically, a

under the EU Cosmetics Product Regulation ((EC) No 1223/2009) BFI‘_ASTNan.aIy5|Is 'S(’: perforr:c\ed tg. comEarT the F:eft'de sgquenNccé;f)
(EU, 2009), their safety must be established by selecting an Le o atlonz; ” en.tfer horb |0’Fec.|nc.) O8Y r;orm:t}:gnhcf )
appropriate Point of Departure (PoD) for systemic toxicity and a atabase and identity the best similarity matches. I8N degree

sufficiently high Margin of Safety (MoS) under cosmetic product of similarity (greater than 80%) with a known human protein can
use conditions help assess the toxicological profile of the peptide. The safety

assessment may be supported by results of in vitro testing to

This poster presents a weight-of-evidence approach to assess the  demonstrate hydrolysis and complemented with toxicological data
safety of cosmetic products containing peptides, primarily based  gn individual amino acids.

on the use of read across and BLAST (Basic Local Alignment Search
tool) (NCBI, 2024).
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A case study is presented to demonstrate the safety assessment
approach for data-poor peptides in cosmetics products.

Workflow for the safety assessment of peptides in cosmetics

Case study : Data-poor peptide

OBJECTIVE

To establish a PoD and a sufficient MoS for peptide A, which is used to prevent or reduce skin aging in skincare
cosmetics, using the systemic toxicity data available for an ‘analogue’.
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Figure 1: Peptide A
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Evaluation of the

similarities between Analogue evaluation:

Analogue suitability the peptide and the * The analogue presents an acceptable similarity index (Dice index > 0.54). In addition, when comparing the amino
evaluation protein acid composition, bacitracin shares three amino acids with peptide A.

Based on chemical structure A high degree of similarity

and reactivity, of the amino acid sequence S
ohysicochemical properties, o :  The (Q)SAR analysis using the OECD QSAR Toolbox v.4.6 showed that the analogue presents the same structural

and metabolic pathway using alerts fc?r §yst_emic to.xic.ity, genotoxicity, c.a.rcinogenicity, and repeatep! do.se. Bacitracin does not present an alert
tools such as the OECD QSAR for eye irritation, while it presents an additional alert related to sensitisation.

Toolbox, Epi Suite™ and * Bacitracin presents physicochemical properties in the same range compared to the target substance.

 The analogue shares key functional groups with peptide A. Bacitracin also contains additional functional groups
due to the presence of different amino acids.

* Finally, in vivo metabolism data is available for bacitracin, which has been shown to undergo hydrolysis via
peptidases as first metabolic reaction (EMEA, 1998). The target substance is also predicted by Meteor® Nexus
(Judson et al., 2015) v.3.2.0 to undergo hydrolysis as first metabolic reaction.

Identification BLAST analysis identified a known human protein with a high degree of similarity. In fact, the target substance
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Figure 2: Blast analysis

Selection of the PoD and MoS Safety * The skin and eye irritation, skin sensitisation, Ames test, and phototoxicity endpoints were addressed using in
calculation assessment vitro data on peptide A.
based on a  The acute toxicity, repeated dose toxicity, clastogenicity, carcinogenicity, reproductive and developmental
weight-of- toxicity endpoints were addressed using the in vivo data available for the analogue bacitracin.
e  BLAST analysis confirmed a similarity with a region of an endogenous human protein
approach * The systemic toxicity was further supported by the safety data on the individual amino acids, as an in vitro study

using hepatocytes supported a high rate of metabolism and clearance of the peptide A.
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calculations

Conclusion

Based on 1) in vitro experimental data, 2) in vivo data on the suitable analogue, 3) supporting data from the Blast
analysis and individual amino acids, an appropriate PoD for systemic toxicity and a sufficiently high MoS can be
established under the use condition of the cosmetic product.
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