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The overall purpose of this study is to develop individual technologies to contribute as platform
technologies for the continuous production of biopharmaceuticals and to construct a continuous
production process by a partial combination of these technologies. The research topics are (1)
Development of the upstream process (USP) for cell culture, (2) Development of downstream process
(DSP) technology for separation and purification, (3) Development of quality control and analysis
technologies for the advanced production process, (4) Development of virus safety control
technology, and (5) Optimization of quality control strategy and system. In this project, we
developed the technologies necessary to optimize the continuous production system. We also
developed individual technologies that could contribute platform technologies to construct
continuous biopharmaceutical manufacturing.

(1) USP development: The suitable serum—free medium for CHO-MK cell perfusion culture was
developed. A cell separation device for a small-scale perfusion culture system was developed
Finally, a total cost reduction of more than 20% was achieved through the continuous operation of
the perfusion culture system for 50 days, by the downsizing of equipment and reduction of medium
consumption compared to batch operation.

(2) DSP development: By the combination of developed processes, we achieved a high recovery and
purification ratio, and high efficiency (>20%).

(3) Development of quality control and analysis: The fully automated pretreatment device for
collecting fluorescent—labeled glycans and using this system sample preparation could be performed
in 2 to 3.5 hours. Antibody glycan structure monitoring technology using FcRIIIA columns was
developed to enable analysis based on antibody quality. Finally, we constructed a production
process/product quality monitoring analysis platform by optimizing individual technologies

(4) Development of virus safety management system: In the continuous production process, the
development of virus safety management is very important from the viewpoint of risk management
because the products are provided continuously for a long period. A product prototype device for
virus inactivation in culture media and continuous inactivation system by UV irradiation were
developed. Based on the constructed theoretical model, tube reactors are not suitable for the
continuous system.

(5) Optimization of quality control strategy and system: To conduct the platform and partial
combination of developed systems, it is necessary to study the quality control strategy and system
optimization. The quality control strategy procedures were constructed, and the data necessary for
the Continuous Production WG by PMDA was discussed. We constructed and verified an integrated
process of the developed individual technologies, and performed long—term stable and short—term
high-production perfusion culture operations, and confirmed continuously integrated test
conditions. In the case of purification, we confirmed the continuously integrated test conditions

giving the suitable yield and quality.



