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Human iPS cells have been established and the world's first clinical application has already been
carried out. However, the methodology for optimal growth culture of human iPS cells has not been
established yet. Especially, a method for efficiently culturing a sufficient number of cells is under
development and it is an urgent task. In this study, we aimed to automate cell detachment in large
scale cultivation of cells using stacked plate.

In a large-scale cell culture using a stacked plate that enables mass culture of cells, in particular,
the process of cell detachment and collection is difficult. That is, it is necessary to sufficiently shake
the stacked plate with trypsin added. For this, we have developed a shaking device capable of
detaching cells by utilizing the resonant vibration of the stacked plate, and achieve cell
detachment. Specifically, (1) a vibration device suitable for shaking the stacked plate was
developed, and (2) the cells adhered to the plate were immersed in trypsin, and the resonance
vibration of the plate was excited. (3) The proliferation and differentiation status of the collected
cells were evaluated.

This study is carried out as the 2-year project. In 2016, the out-of-plane vibration mode at each
layer of the 5-layer stacked plate was excited and removed 98% or more of mouse myoblasts
(C2C12) adhered to each layer. This cell detaching rate is significantly higher than manual work by
cell culture technicians. In 2017, the second year, cell detachment from the stacked plate was
carried out using human mesenchymal stem cells (hMSC), which is one type of stem cell. As a
result, it was revealed that 94% of hMSC can be detached by appropriately exciting the resonant
vibration of the stacked plate even under the condition that the detaching rate was only 48% by
manual work by the cell culture technician. In addition, it was experimentally clarified that there is
no influence on the proliferative and undifferentiated state of hMSC and showed the possibility of
application to stem cells culture.
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Human iPS cells have been established and the world's first clinical application has already been carried out. However, the
methodology for optimal growth culture of human iPS cells has not been established yet. Especially, a method for efficiently culturing
a sufficient number of cells is under development and it is an urgent task. In this study, we aimed to automate cell detachment in
large scale cultivation of cells using stacked plate.

In a large—scale cell culture using a stacked plate that enables mass culture of cells, in particular, the process of cell detachment and
collection is difficult. That is, it is necessary to sufficiently shake the stacked plate with trypsin added. For this, we have developed a
shaking device capable of detaching cells by utilizing the resonant vibration of the stacked plate, and achieve cell detachment.
Specifically, (1) a vibration device suitable for shaking the stacked plate was developed, and (2) the cells adhered to the plate were
immersed in trypsin, and the resonance vibration of the plate was excited. (3) The proliferation and differentiation status of the
collected cells were evaluated.

This study is carried out as the 2—year project. In 2016, the out—of—plane vibration mode at each layer of the 5-layer stacked plate
was excited and removed 98% or more of mouse myoblasts (C2C12) adhered to each layer. This cell detaching rate is significantly
higher than manual work by cell culture technicians. In 2017, the second year, cell detachment from the stacked plate was carried out
using human mesenchymal stem cells (hnMSC), which is one type of stem cell. As a result, it was revealed that 94% of hMSC can be
detached by appropriately exciting the resonant vibration of the stacked plate even under the condition that the detaching rate was
only 48% by manual work by the cell culture technician. In addition, it was experimentally clarified that there is no influence on the
proliferative and undifferentiated state of hMSC and showed the possibility of application to stem cells culture.
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