CASE STUDY

Manufacturing of pluripotent stem cell-derived
cardiomyocytes for pre-clinical animal studies

Translation of a cell therapy protocol from bench-scale to bioreactor

CHALLENGE

Generating cryopreserved doses of
1 billion PSC-derived

PROCESS DEVELOPED

A manufacturing workflow to
produce cardiomyocytes in stirred

OUTCOMES

® Seed train for PSC expansion
upto3L

cardiomyocytes tank reactors ¢ 20-day differentiation workflow

including downstream
processing and
characterization

INTRODUCTION

Dr. Michael Laflamme and his team at University Health Network in Toronto, Canada, lead the development of a
cell therapy to repair damaged heart tissue. Producing cells at doses required for pre-clinical large animal studies
was not feasible using conventional culture methods. CCRM collaborated with Dr. Laflamme to translate a static
and partially adherent protocol for pluripotent stem cell (PSC) expansion and differentiation to cardiomyocytes
into a scalable and closed-system stirred tank bioreactor platform.
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Figure 1. Manufacturing workflow to produce PSC-derived cardiomyocytes.
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Following expansion, PSCs were dissociated, re-

seeded in stirred tank reactors and differentiated
to cardiomyocytes. At various stages, cultures
were assessed for critical quality attributes using
multi-colour flow cytometry panels. Following PSC
aggregate formation, mesoderm commitment was
induced using Activin A and BMP4 and confirmed

by assessing expression of PDGFRa and CD56, SU M MARY
after which cardiac specification was achieved by

inhibiting Wnt signaling. After 8 days, the majority We have developed a workflow for the manufacture of PSC-derived

of cells were positive for cardiac troponin (cTNT), cardiomyocytes in stirred tank reactors. This project highlights:
indicating successful cardiac specification. Cells

Figure 2. PSCs expanded over multiple passages in STRs of increasing
volume maintained high viability and pluripotency. Dotted lines
indicate passaging of cells.

were cultured for an additional 12 days to allow 1. PSC expansion in stirred tank reactors

for maturation of the cardiomyocytes. The final 2. Generation of cardiomyocytes at doses required for large animal

cell product contained a mixture of experiments

cardiomyocytes, including myosin light chain 2 3. A manufacturing workflow to support pre-clinical cell therapy studies
(MYL2)- positive ventricular cardiomyocytes

(Figure 3).
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Figure 3. PSCs aggregates are differentiated to cTNT+/MYL2+ cardiomyocytes over 20 days in STRs.
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