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With the spread of the 3Rs (Reduction, Refinement, Replacement) in animal testing internationally, the use of
alternative methods without using animals (hereinafter referred to as alternative methods) is expanding not only for
safety evaluation of chemical substances but also for safety evaluation of pharmaceuticals (pharmaceuticals, quasi-
drugs, cosmetics, etc.). In this research and development, we developed a test using fertilized zebrafish eggs and a
test method using human iPS cells, which are highly reproducible and predictable as alternative methods that can be
listed as references in the ICH S5 (R3) reproductive toxicity test guideline, and aimed to make Japanese alternative
methods such as EpiSensA, an alternative method for skin sensitization testing that had been validated by the former
research group, into OECD (Organization for Economic Cooperation and Development) TGs (Test Guidelines), and
further aimed to develop alternative method guidance required for applications for quasi-drug additives. The results
and significance obtained so far are as follows.

Item 1: Development of alternative methods for reproductive toxicity testing of pharmaceuticals using zebrafish.
First, we developed a new quality control protocol for producing high-quality fertilized eggs and confirmed that the
accuracy was improved. Regarding the improvement of the new test method based on ICHSS, after improving
predictability, a protocol was established. Regarding the study of zebrafish strains, specific gene mutations related to
the toxic response for each strain were identified, and a list of disrupted genes and a list of genes with reduced
function were compiled. Based on the above results, we believe that we have developed a protocol that is acceptable
for the ICH S5 (R3) guideline.

Item 2: Research on the evaluation of human-derived cell lines useful as alternative methods for reproductive
toxicity testing of pharmaceuticals. A serum-free, fully synthetic differentiation medium was completed. Next, a 6-
day protocol for differentiation induction was completed, and pluripotency into three germ layers was confirmed at
the gene expression level using the TagMan® hPSC Scorecard Panel. In addition, setting standards for the maximum
and minimum application concentrations of a total of 12 substances were established.

Item 3, the international standardization of alternative methods for skin sensitization testing, a peer review of the
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alternative method for skin sensitization testing, EpiSensA, was conducted and submitted to the OECD along with
the validation report and draft test guidelines. As a result, it was included in OECD TG442D in June 2024. In addition,
validation of the new alternative method for skin sensitization testing, a-Sens, was completed in success. The peer
review, which was originally scheduled to be conducted in the next research period, was started in March 2025.

Item 4, research on the skin irritation of quasi-drugs using a reconstructed epidermis model, in 2022, skin irritation
tests were conducted on 12 substances using a reconstructed epidermis model and data were obtained. As a result,
the non-irritant concentration (the maximum concentration that is negative in a skin irritation test using a
reconstructed epidermis model) could be obtained for all irritating substances. In FY2023 and FY2024, the skin
irritation test data necessary for revising the guidance on alternative methods for skin irritation tests was expanded
to 50 substances.

Item 5, research on the development of skin toxicity assessment guidance, the following results were obtained. (1)
In FY2021, the guidance document of the photosafety guidance was issued by the Ministry of Health, Labour and
Welfare. (2) Starting in FY2022, we worked on creating skin sensitization guidance based on OECD guideline 497
(Defined Approaches on Skin Sensitisation). As a result, after public comments, the new skin sensitization guidance
was issued by the Ministry of Health, Labor and Welfare in FY2024. (3) We are also working on revising the skin
irritation guidance and considering proposals to expand the current scope of application. In the future, we aim to
revise the quasi-drug guidance regarding skin irritation based on the results of this research and development item
and research and development item 4.

Item 6, the following results were obtained with regard to the study of alternative methods for safety assessment of
systemic toxicity using NAM. In FY2022, in order to establish a case format, we held close discussions with research
and development cooperation organizations, and collected and shared information on the IATA Case Studies Project
conducted by the OECD, and overseas trends regarding NAM and next-generation risk assessment (NGRA). In
FY2023, we created a read-across case study 1 for systemic toxicity under the research and development cooperation
organization, shared it with hazard assessment experts, regulatory agencies, and industry associations that we
requested to cooperate, and reviewed it. In FY2024, we created read-across case 2 for developmental toxicity under
the R&D collaboration organization, added a developmental toxicology expert to the members from the previous
year, reviewed it, and similarly discussed the issues of read-across based on the review comments, and were able to
organize various issues. We are currently summarizing the contents of these presentations in a paper and are

submitting it to an academic journal.



