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OVERCOMING CHALLENGES IN
REGENERATIVE MEDICINE & TISSUE ENGINEERING
WITH HUMAN INDUCED PLURIPOTENT STEM CELLS

Regenerative medicine and tissue engineering face significant challenges due
to the limited availability of cells for studying embryonic development,
constructing complex organ systems, and creating disease models for drug
testing. Human primary cells raise ethical concerns, have a high variability and
may provoke immune rejection when integrating immunocompetent cells
from different donors.

VALIDATION & DIFFERENTIATION POTENTIAL OF HUMIMIC IPSCS

Our iPSC lines are derived from six human donors (four males and two
females) spanning three generations of a single Caucasian family, with ages
ranging from 19 to 82 years. All iPSC lines are approved for commercial use
through donor consent, facilitating the study of familial genetic influences. All
HUMIMIC iPSCs have been rigorously validated for the expression of
pluripotency markers, including OCT3/4, SOX2, NANOG, and TRA-1-60.
Differentiation studies into cardiomyocytes, neurons, and definitive
endoderm confirm that these iPSCs retain their potential to differentiate into
mesodermal, ectodermal, and endodermal lineages. Additionally, all iPSC
lines are registered in the Human Pluripotent Stem Cell Registry (hPSCreg).

A TISSU|001 A SU101 male, age: 52

&
i

e

i

o ey

B TISSU|002 A SU102 female, age: 45

=
=
F N
: P
e
(%}

C TISSU|003A SU103 female, age: 19

D TISSU|005 A SU105 male, age: 82

=
.
"
ar
T
¥
.

F TISSUi007-A SU107 male, age: 73

Al e
B ;

N

fei s

NANOG DAPI DAPI

OCT3/4 DAPI TUBB3 DAPI

Fig. 2 Characterization of the hiPSC lines: Phase contrast images of respective iPSC lines,
immunofluorescence analysis of pluripotency markers (NANOG, SSEA5, OCT), neuronal
differentiation staining for TUBB3 and PAX6.
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Generation of six integration-free iPSC lines

from related human donors
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The TissUse human induced pluripotent stem cell (iPSC) lines provide a viable

solution to these challenges. By reprogramming peripheral blood
mononuclear cells (PBMCs) using episomal we have established transgene-
free, virus-free iPSC line banks.

All HUMIMIC iPSC lines maintain a normal karyotype and have tested negative
for mycoplasma, bacterial, and fungal contamination. These iPSCs represent
an invaluable resource, providing an unlimited supply of human cells for
academic and industrial research purposes, thereby advancing the field of
regenerative medicine and tissue engineering.
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Fig. 1 Quantitative analysis by flow cytometry of the pluripotency markers (TRA-1-60+/ SSEA1,
SSEA5+/ TRA-1-60+; OCT3/ 4+/ SOX2+ and NANOG+), definitive endoderm marker (CXCR4 and
FOXA2) and mesoderm marker (MHC).
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Fig. 3 PluriTest® data and KaryoStat™ data of StemUse107 iPSCs.
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Fig. 4. Example SU101 iPSC-derived organ models include liver spheroids, renal
organoids, endothelial cells, neurospheres and intestinal barrier.

DIFFERENTIATION AND CULTIVATION IN HUMIMIC CHIPS

Using the SU101, we have successfully differentiated and cultivated various
cell types, including liver spheroids, intestinal barrier models, lung barrier
models, endothelial cells, kidney cells, and stromal cells within the different
HUMIMIC chips. This demonstrates the versatility and potential applications
of our iPSC lines in creating complex tissue models for research and
therapeutic purposes.
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