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Practical research on nucleic acid lipid nanoparticle production using continuous production
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In recent vaccine development for the COVID-19 disaster, several novel lipid nanoparticle (LNP) formulations with nucleic
acid (mRNA) as the active ingredient have been rapidly developed. In order to develop and produce nucleic acid LNP vaccine
products quickly in Japan and to respond flexibly to emerging infectious disease pandemics, it is necessary to develop and
produce nucleic acid LNP vaccine products using continuous production, which can be scaled up from initial development to
production scale in a short time and can be scaled up or down flexibly according to the subsequent rapid increase or decrease
in demand. The development and production of nucleic acid LNP formulations using continuous production is essential to
respond flexibly to the rapid increase/decrease in production scale from initial development to production scale in a short
period of time. On the other hand, the applicants have been developing nucleic acid LNP formulations using SQUED, an in-
line production technology for lipid nanoparticles with controllable particle size that they have independently developed, and
by optimizing continuous production based on this SQUED technology, they are able to construct a unique continuous
production platform for nucleic acid LNP formulations. The company has been developing nucleic acid LNP formulations
using SQUED, an in-line manufacturing technology.

In this study, We have developed and successfully integrated into an production system a real-time monitoring and feedback
control system for process parameters of the manufacturing process and a real-time monitoring system for formulation quality,
respectively. We also verified that continuous production is in a "state of control" by manufacturing model LNP using this
integrated system. A real-time monitoring system for process control parameters (pressure, temperature, and flow rate), a real-
time monitoring system for quality control parameters (particle size, content, and nucleic acid/lipid binding status), and a
feedback control system (temperature and flow rate) of the manufacturing process were integrated to produce three lots of
LNP at 50 ml Three lots of LNP were manufactured on a 50 ml scale. It was confirmed that all fluctuation ranges of real-time
monitoring values of process control parameters and quality control parameters during the production of each lot were stable
within the control range and were in a steady state. Based on the above, we confirmed that the manufacturing process of this

LNP is in a "state of control".



