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• iPSC culture in Vertical-Wheel bioreactors led to a maximum of 7-fold increase in cell number after 6 days (PBS 0.1) and to the production of ≈2.6x108 cells (PBS 0.5)

• After culture in the PBS Mini bioreactors the iPSC maintained expression of pluripotency markers and differentiation into cells of the three germ layers

• Glucose or glutamine depletion was not observed but metabolite accumulation was observed to some extent (lactate: 18mM, ammonia 3mM) which may be detrimental for iPSC expansion

• The methodologies here developed, combining single-use bioreactors and chemically defined xeno-free reagents for iPSC production may constitute a basis for future regenerative medicine applications of
hiPSC-derived cells
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Materials and Methods

• iPSC technology holds great potential for the development of regenerative medicine therapies
and also for drug discovery.

• The human iPSC line F002.1A.13 (TCLab, Portugal) was used as cell model

• Cells were cultured using the Vertical-Wheel bioreactors PBS 0.1 (80mL working
volume) and PBS 0.5 (300mL working volume), using a maximum 26 RPM
agitation speed

• Xeno-free culture conditions were used, including culture medium (Essential 8,
Thermo Scientific) and microcarriers (Plastic, Pall Corporation), coated with a
recombinant extracellular matrix protein (VTN-N, Thermo Scientific)

• The samples were analyzed in an automatic analyzer (YSI7100MBS, Yellow
Springs Instrument) to determine the concentration of nutrients (glucose,
glutamine) and metabolites (lactate and ammonia)

•To characterize the cells cultured in the Vertical-Wheel Bioreactor, cells were
analyzed by immunocytochemistry (on the microcarriers and after replating in
culture plates) and by flow cytometry with pluripotency markers (including Oct4,
Sox2, Nanog, SSEA4)

• The novel single-use Vertical-Wheel bioreactors (PBS Biotech) are
designed with vertical mixing orientation, allowing homogenous and
gentle particle suspension and higher mass transfer rate, under lower
shear forces.

• The work here presented consists in the culture of human iPSC
under xenogeneic product-free conditions using Vertical-Wheel
bioreactors

• A significant constraint for the success of these approaches is the difficulty to generate large
quantities of cells, maintaining biological functionality and safety

• Induced Pluripotent Stem Cells (iPSC) are able to self-renew indefinitely and have the
remarkable ability to differentiate into virtually all cell types of the human body
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