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Inflammatory bowel diseases (IBD), such as ulcerative colitis and Crohn's disease, affect over 300,000 patients in Japan.
Addressing the increase in difficult-to-treat cases is a major challenge, with many patients not responding enough to current
potent immunomodulatory drugs or biological agents. Mucosal healing is considered the most important therapeutic goal to
maintain remission, yet no curative treatment has been established for IBD. To develop next-generation therapies that can
rapidly regenerate damaged and functionally disrupted intestinal epithelium, the research and clinical application of
intestinal organoid transplantation is crucial. However, this has lagged behind advanced tissue transplantation technologies
due to the lack of a technique for maintaining and culturing intestinal epithelial stem cells for a long time and stably in vitro.
To solve this problem, the principal investigator and collaborator developed the intestinal epithelial stem cell culture
technique, which showed that stem cells can be cultured as three-dimensional structures with long-term cell function
preservation in vitro. Based on this development, we conducted research and development to achieve organoid therapy
using autologous intestinal epithelial organoids for IBD. The study involved three development phases, each establishing a
system for manufacturing and supplying autologous intestinal epithelial organoids, developing a quality evaluation system,
and verifying appropriate endoscopic organoid transplantation methods. We also formulated a plan for a First-in-human
(FIH) trial and conducted approval procedures. As a result, we completed organoid transplantation during the planned
period and established a foundation for designing new clinical studies by evaluating safety and efficacy candidate indicators
for predicting and evaluating the effectiveness of therapy.
1) Establishment and implementation of manufacturing, evaluation, transplantation procedures for intestinal
epithelial organoids suitable for conducting First-in-Human (FIH) studies:
Establishment of a supply system for transplantable intestinal epithelium: Regulatory compliance for clinical trials has
been largely completed in the early phase, including the replacement of growth factors used for isolation and cultivation
with GMP grade products. In developing the standard operating procedure (SOP), the efficiency and cultivation efficiency
of the cultivation method newly introduced in the later phase were compared to those of the conventional method to
streamline the shipping process, based on which the SOP used in the FIH study was created and completed.
Establishment of Quality Assessment System for Transplantable Intestinal Epithelial Cells: We established a plan to
define the shipping criteria (standards) for autologous intestinal epithelial organoids, which includes items such as cell
morphology (visualized through optical microscopy) and cell count, and to conduct tests at predetermined timings during
the cultivation process. At the final phase, we have completed the establishment of the Outline for Specified Cell Processing
Products and Standard for Specified Cell Processing Products.
Establishment and verification of endoscopic organoid transplantation method: We established a standard procedure
for endoscopic intestinal organoid transplantation that integrates cell delivery and fixation promotion methods. We
collaborated with other research institutions to conduct experiments to verify the safety and feasibility (feasibility) of the
same transplantation technique. At the end of the study period, the validity and feasibility of the procedure were confirmed.
2) Development and implementation of a study plan (implementation protocol) suitable for clinical research:
In developing the clinical research plan, we targeted adults with confirmed diagnosis of ulcerative colitis and identified
patients with remaining ulcers in the colon as the main eligible participants. The primary endpoint was safety and given that
this is a First-in-human trial, we planned to observe the participants for 52 weeks after the transplantation procedure. In
addition, we established secondary observation items that could serve as indicators of effectiveness and completed
registration with jRCT (clinical research implementation plan number jRCTb032190207).

Based on the above results, we started the first-in-human (FIH) trial and completed two transplantations within the
planned period. We have been evaluating the safety and efficacy candidate indicators for the two transplanted cases and
have established a foundation for designing and planning new clinical studies by incorporating candidate efficacy evaluation

indicators as evaluation items.



