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Sensitization Properties in Cosmetic Compounds

PIGEON MANUFACTURING (SHANGHAI) CO., LTD. (Location: Qingpu District, Shanghai; Chairman: Ken
Kaku), a subsidiary of Pigeon Corporation (Headquarters: Tokyo; President: Ryo Yano) responsible for
advancing baby skin research within the Pigeon Group, is pleased to announce that its research paper
regarding the "Detection and Evaluation of Skin Sensitizing Components using Machine Learning (Al)" has
been published in the online edition of the SCl-indexed international academic journal, Peer/ Computer
Science. The research was conducted at the company’s Pigeon Skincare Research Center.

In its recent research, PIGEON MANUFACTURING (SHANGHAI) CO.,LTD is exploring new methods for
identifying latent allergens included in skincare compounds. When certain chemical substances come into
contact with the skin, the body interprets them as a foreign substance, and subsequent contact with the
same substance can make allergic reactions more likely. This is called skin sensitization. The animal testing
formerly conducted to test for skin sensitization properties is now restricted, increasing the need for
accurate non-animal testing methods. PIGEON MANUFACTURING (SHANGHAI) CO.,LTD has a policy of not
performing animal testing to confirm at the product development stage whether skin sensitization occurs.
As an alternative method, it developed a system combining two kinds of skin cells: HaCaT keratinocytes
and THP-1 cells. These cells were prepared to use machine learning technology. This led to the
development of a better method for testing for skin sensitization properties, with no need to rely on animal

testing.

Summary of research paper

Background

To improve the precision of identifying allergens in cosmetics, a system was developed combining two kinds
of skin cells: HaCaT keratinocytes and THP-1 cells. These cells were prepared to be usable in machine learning
technology. The objective was to establish a superior method for evaluating skin sensitization properties
without relying on animal testing.

Methods

First, the aforementioned cell system combining two types of cells, HaCaT keratinocytes and THP-1 cells, was
exposed to various chemical substances. By confirming cell health, we discovered safe exposure levels. Next,
we extracted RNA from THP-1 cells and analyzed it using the genetic analysis technology RNA-Seq. From this
analysis, we identified the genes that indicated different activation levels when exposed to chemical
substances. After that, we processed and analyzed this data using various machine learning methods and
constructed a model that can predict whether a substance will cause skin sensitization. Eight different



machine learning methods were tested and compared.

Results

This unified approach was proven effective. Several machine learning models showed high precision in
predicting skin sensitization properties. The most superior models, “Random Forest” and “voom-based
diagonal quadratic discriminant analysis (voomDQDA)” reached 100% precision in testing. Other models,
such as “Support Vector Machine (SVM)” and “voom-based nearest shrunken centroids (voomNSC)” also
showed extremely high performance at 96.7%. These results indicate that this method is able to successfully

differentiate between substances that cause sensitization properties and those that do not.

Discussion

This research shows that it is possible to create a more accurate and comprehensive lab test for skin
sensitization properties by combining a skin culturing system, advanced genetic analysis (RNA-Seq), and
machine learning. This insight is a step forward in evaluating the safety of cosmetics and could prove useful
in reducing the need for animal testing. The researchers discovered that the data preparation methods and
genetic feature selection methods affect the model’s predictive precision. Issues such as sample size and
model interpretation remain, but this research offers valuable insight for future development in this field.

Fig. 1. Using THP-1 cells to evaluate the cell toxicity of 15 types of test compound at concentrations between
1000 pg/mL and 3.9ug/mL. The cells’ survival rate was evaluated using a CCK-8 assay 48 hours after

processing.
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Fig. 2. Analysis of different expressed genes. (A) PCA of allergy Fig. 3. WGCNA analysis. (A) Gene dendrogram obtained via clustering differences.

and non-allergy group. (C) DEG volcano plot. (B) Relationship between consensus module feature genes and allergies.
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pigeon

The Pigeon brand offers baby care products, maternity products, and childcare services.

By providing products and services based on more than 60 years of research, we work to make
the world a more baby-friendly place.

We also aim to cultivate the wonderful power innate to babies and create a world where all
babies can shine just as they are.

Learn more about our initiatives around the world toward creating a baby-friendly future:

https://www.pigeon.com/vision-of-a-baby-friendly-future/
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