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Automated Embryonic Body Culture System by using Membrane Micromachining
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We have proposed and developed a “ Pneumatically Actuated Spheroids Culture Chip
(PASCL)” . PASCL has the ability to produce and culture EBs of defined size highly in parallel, and has a
unique mechanism to collect a targeted EB selectively from the arrays of EBs. In detail, PASCL consists
of three parts; top layer with fluid channels, a PDMS membrane and bottom layer with pneumatic actuation
lines. The pneumatic actuation lines have square openings on the topside. By applying negative pressure
in the pneumatic actuation lines, the PDMS membrane set between the top and the bottom layer is pulled
into the openings to form concave microwells where EBs are produced. After EB formation and
differentiation, a targeted EB is popped up into the fluid channel by applying atmos-pheric pressure in
the pneumatic actuation line, and collected by flow. The prototype has microwells arrayed 10x10 in 1 cm2.
By using human iPS, EB formation, differentiation and sorting were verified.
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