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Independent operation of 1-24 controlled bioreactors

pH and dissolved oxygen feedback control via sensor spots

(no additional probes impacting hydrodynamics) f\

Increased cell yield and cell quality control Turn DOWN the RISK

Controls reduce fluctuations in the physiochemical environment and Turn UP the CONTROL
overcome O, supply limitations that prevent continued expansion
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Integrated large-particle perfusion capabilities

Each single-use vessel is equipped with a pre-installed 60 um retention
filter and tubing to enable perfusion with the on-board MiniPRO pumps
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While efforts have been made to develop scalable processes for producing human
Closed-system Sterility induced pluripotent stem cell (iPSC)-derived products, cell therapy manufacturing
processes are complex, involving various unit operations such as expansion,
Easily batch, inoculate, MX, and sample using the medium lines on the differentiation, harvest, fill/finish, and cryopreservation. Developing each of the
perfusion cap and the front of the vessel ports (at 60 mL or 30 mL levels) processes at scale for sensitive iPSCs and derivatives is extremely challenging and
resource intensive. However, without an effective scale-down tool, unknown
process risks are often taken at clinical scales with multiple reports of costly
SPES | Linear scalability to GMP-ready systems manufacturing failures. This study is the first to utilize a novel, scaled-down
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Utilize recipe bw.ldlng features to design gassing co.nt.rolstrategles al MiniPRO system demonstrates the advantages of control systems to overcome

small-scale to obtain results that match those from clinical scale reactors oxygen limitations and provides a better scaled-down model to work from.

1. Experiment Workflow = Thaw into 2D T-Flasks (P+1 and P+2)
and Passaged into 3D Bloreactors (P+3)

Defining Linear Scalability:
Maintenance of growth rates (cell/mL concentration) between
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relationships (scale-up maintaining VA .
EDR) we have demonstrated the
maintenance of morphologically healthy,
uniform and relatively homogenous sized
aggregates. Aggregate size distribution
profiles between the MiniPro and PBS-
3L are similar throughout the culture

between the two reactors are maintained.

2. Experiment Workflow = Dlrect Thaw of IPSCs into Bioreactors
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IPSCs expanded for 7 days from high-density cell |, Feeding regime = 0.5VVD D3-D5 and This work establishes the MiniPRO system as a powerful tool for identifying important scale-up PIVs in PSC bioprocessing. By

banks (HD-CBs) directly thawed into 3D maintain OCT4 0.8VVD D5-D7

. accurately modeling manufacturing-scale conditions, the MiniPRO enables more efficient and cost-effective process
quality markers (SOX2 and OCT4). sotypes _ Stained sample ' development, ultimately increasing the speed and success at which PSC-based therapies can be translated from the

*m-B8 is a derivative of E8 medium modified from Kuo et al. (2020) “Negligible-Cost and Weekend-Free Chemically Defined Human iPSC Culture” Iaboratory to the clinic.
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