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Extracellular vesicles, including exosomes, which are approximately 100nm in size, have
gained considerable attention as important mediators of intercellular communication, being secreted
by all cells. Over the past few years, there has been a global acceleration in pharmaceutical
research aimed at leveraging exosomes for drug development. Exosome—based pharmaceuticals share
numerous similarities with cell-based products in terms of manufacturing processes, thus posing
similar risks in ensuring safety. From an effectiveness standpoint, their complex cargo, comprising
various molecules such as microRNAs and proteins, often renders their mechanisms of action unclear.
This ambiguity complicates the assessment of efficacy and equivalence, necessitating the assurance
of consistency from raw materials through manufacturing processes to storage

Despite the growing interest in exosome-based therapeutics, there remains insufficient
understanding and awareness regarding their acquisition, safety, efficacy assurance, regulatory
frameworks, and global trends. Nevertheless, our studies have demonstrated promising therapeutic
effects of inhaled therapy utilizing airway epithelial cell-derived exosomes for conditions such
as pulmonary fibrosis, aging-related pathologies, and acute respiratory distress syndrome (ARDS)
The mode of action of these therapeutics has been attributed to various specific microRNAs
encapsulated within the exosomes. In terms of manufacturing exosomes, collaborative efforts
involving multiple companies have facilitated the implementation of large—scale production through
the utilization of a circulating tangential flow filtration system to enhance concentration and
recovery of exosomes from large volumes of culture supernatant

The primary objective of this research is to establish quality control and standardization
measures for exosome—based therapeutics, using airway epithelial cell-derived exosomes as a model
case, with the ultimate goal of practical implementation. By addressing the challenges in exosome—
based pharmaceutical development, particularly from the perspective of regulatory harmonization,
it is expected that recommendations stemming from this research will accelerate the development of
exosome—based therapeutics. Furthermore, future efforts may involve collaborating with experts to
develop comprehensive quality management and standardization guidelines for various cell-derived
exosome therapeutics. These guidelines would be proposed to regulatory bodies such as the PMDA and

the Ministry of Health, Labour and Welfare, aiming for swift societal implementation.



