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Engineering research approaches for hydrogen peroxide decontamination processes
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Keisho Yabuta  Hirokazu Sugiyama Koji Kawasaki

This article presents the collaboration research between Airex and the University of Tokyo,
which applies engineering research approaches for decontamination processes using hydrogen
peroxide. Decontamination is a process to establish adequate environment in isolators or
clean rooms in order to manufacture so-called sterile drug products such as injectables. Using
hydrogen peroxide as a typical decontaminant, the process is critical regarding quality assurance
of the produced products, but also productivity in manufacturing because the process requires
long time duration. So far, experiments were performed using a simple isolator at Airex, and
a statistical model was constructed based on the experimental results. The developed model
can be used to propose the conditions of hydrogen peroxide loading and initial humidity that
minimizes the total time of the decontamination process, ie., sterilization and aeration. In
future, the scope will be extended to cover more detailed aspects such as diffusion, reaction and
condensation of hydrogen peroxide for improving the applicability of the model. The presented
research would bring the following benefits (i) acceleration of isolator development for isolator
makers, (ii) enhancement of productivity for pharmaceutical companies, and (iii) exploration of
new research field for academia.
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Fig. 1 Isolator for sterile manufacturing
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Fig. 2 H,0, concentration profile in isolator
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Fig. 3 Relationship between design variables and
objective functions considered in the model
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Fig. 4 Contour plot of total time y, as an example of
the model output'”’
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Fig. 5 The role of this research in industry and academia
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