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Despite the development of efficient protocols to differentiate human pluripotent N H
stem cells (hPSC) into dopaminergic neurons, the transplantation of mature dopa- _(]CJ + Ju T *% H
minergic neurons to treat Parkinson’s disease is generally considered as a o 40~ \ I
non-viable option. In mature neurons cultured in vitro, neurite outgrowth indeed 8 \I/- c H
greatly complexifies cell harvest and transplantation. + w c 51
To circumvent this issue, most cell replacement therapies in development for © 30 ~
Parkinson’s disease use dopaminergic progenitors. However, the clinical use of ’qj 8
these multipotent cells .rema.ins cha.I.Ienging with regards to : i) the.in sity CO!’]tI’O| “c‘ﬁ' ie) .
over thg graft's cellular |Qentlty and ii) the management of. cell prqllferatlon risks. o 20 % "C—U‘
In addition, such progenitor-based cell therapies rely on differentiation protocols = ) A \
which do not meet industrial requirements for scalable manufacturing in bioreac- S &D 0- L ™ T T
tors. o 10- 2 4 6 8
Since 2018, we have been addressing some of these challenges with the <o
C-Stem™ technology. Using high-speed cell encapsulation microfluidics, hiPSC © . . . ) )
were grown in alginate shells and differentiated into functional microtissues 0 | , : | weeks after transplantation g;;rfeoscse?:);m:fgie%froan 33?);0?#:;3Ing:ﬁg?t'(TZZ?'B(eAt;-g.?SSC:;émdaf;a;mlgnig
composed of dopaminergic neurons. 0 2 4 ) 8 -5- neuron specific marker (green: Tyrosine hydroxylase). (B) Beta-3-tubulin
weeks after transplantation (C) Tyrosine hydroxylase (D) DAPI. Scale bar: 100 pm
. . EN?:L%!SI_E:#ON STEM CELL AMPLIFICATION & DIFFERENTIATION Motor fu nCtlon recovery: 8 Weeks e Conclusion
gjl'gtgior;]'grr‘;]sig%i‘ljui‘;d‘ei!;mfhpe' . . _ In 2018, the tranplantation functional neural microtissues
C-Stem™ technology enables  ( Asymetry and akinesia were measured on hemiparkinsonian ® 60+ with dopaminergic neuronal content into hemiparkinsonian
the growth of hiPSC in I - rats before and 2, 4, 6 and 8 weeks after the transplantation g rats led to full motor recovery within 8 weeks (vs 16 weeks
alginate shells and their compared with their control. (A-C) Asymetry was evaluated =) . with progenitors?). Here, we replicated our results with two
differentiation into functional in the cylinder test (A) and the apomorphine-induced rota- ® | supplementary cell lines differentiated “in capsulo”, demons-
neural microtissues. tions test (B) measuring the percentage of controleral Q ) 1 trating the robustness of the process. We believe the reduc-
touches in five minutes in a cylinder and the number of rota- % 40 1 tion of time-to-effect is partly linked with the transplantation
tions per minute after apomorphine injection in a rotometer, — of mature neurons, which eliminates the time lag required for
respectively. Akinesia was evaluated by the stepping test (C) © progenitor in situ differentiation.
measuring the percentage of controlateral step adjusts. %
v . T . 5 204 Perspectives
otor functions of hemiparkinsonian rats transplanted with s To further investigate the mechanism of action and! the
Ir;ﬁg;a(lf)n(w)iﬁrl;);\is/s#&sog;ll\:)_ciegivccla:r:rorze:]\{vg g:fae;e/nwggg § safety benefits of our cell therapy product, we are currently
n= 5-10, light green) wére corﬁparedgwith'hemiparkinsonian' 32 1) characterizing neurospheres the single cell level, and 2)
" . 0 | | | ] launching long-term in vivo non-clinical studies, with the aim
rats without neuron transplantation (6-OHDA, n= 4, red). 0 2 4 6 8 of a firstin-human trial in 2024

Sham group was used as control (n= 8, purple). Comparisons
were made using Two-Way ANOVA and Tuckey's test for
multiple comparison (*p<0.05, ***p< 0.001). Data are
presented as mean + SEM.

weeks after transplantation
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hiPSC are seeded in the
capsules as a single cell
suspension, each capsules
containing 2 to 10 cells.

Upon neurodifferentiation,
functional neural microtis-
sues with dopaminergic
neuronal  content are
harvested.

hiPSCs self-organize and
expand within the
capsules.
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