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Summary of the study : Continuous manufacturing is an emerging technology for biological products,
which is expected to realize more efficient and low-cost manufacturing. In order to accelerate the use of
this state-of-the-art technology, we performed the studies for (1) establishment of regulatory
recommendations and (2) preparation of training materials and their implementation for continuous

manufacturing of biological products.

(1) Establishment of regulatory recommendations for continuous manufacturing

Since continuous manufacturing of biotechnological pharmaceuticals is developing technology, mutual
understanding among manufacturer and regulatory agencies based on most recent movement of
technology is important. In this study, we formed ‘WG for Continuous manufacturing of biotechnological
pharmaceuticals’, worked on paper showing regulatory considerations and composed ‘Points to Consider
Regarding Continuous Manufacturing of Biotechnological Pharmaceuticals’. We not only researched
publications and participated in various academic meetings, but also visited USA (FDA and
manufacturing site) to gather information for the Points to Consider document. The document shows
regulatory consideration of continuous manufacturing of biotechnological pharmaceuticals and
contributes promotion of efficient production of biotechnological pharmaceuticals.

During the discussion for preparation of this document, establishment of analytical technology that
can directly monitor the quality attributes of the product was considered to be a key for implementing
the continuous manufacturing. Therefore, we established the multi-attribute method using LC/MS and
optimized its pretreatment steps (Tajiri-Tsukada M. et al. Bioengineered. 2020 Dec;11(1):984-1000. doi:
10.1080/21655979.2020.1814683.). The method is expected to be applicable for characterization of

manufacturing process and products, which can improve the control of manufacturing process.

(2) Creation and implementation of an educational program on continuous biopharmaceutical production

For the purpose of accelerating the development by the participants, we created a program on the
development of technology that enables continuous production in each of the antibody drug culture
process and purification process, technology that connects both processes, process control, and quality
evaluation technology. The teaching material consists of the following three parts. Part 1 "Explanation
of Points to consider in continuous production of biopharmaceuticals", Part 2 "Scientific approach to the
development of continuous manufacturing methods and knowledge on process evaluation / process
validation in Japan and overseas" and Part 3 "FDA and other countries" Explanation of guidance and
guidelines regarding continuous production, including matters approved by the regulatory authorities,
concerns and examination results. "

In the course organized by the Biologics Center for Research and Training (BCRET), we explained
and introduced the elemental technologies for continuous production of biopharmaceuticals (perfusion
culture and multi-column purification), which were also discussed in this research project. In our
training materials, we also incorporated case studies based on specific data, such as the example of the
continuous production system of biopharmaceuticals constructed in the AMED collaboration project,
which can be used in the BCRET training courses in the next year. In addition to the above, we have
developed a training program for regulatory officials, because we believe that education of personnel in
charge of inspections and reviews is effective in promoting the practical application of continuous

biopharmaceutical production.



