Development of a humanized 3D kidney
tissue model
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_ o Amount of DNA and GAG in native kidney tissue and decellularized PCKS. While FTC
Aims and Objectives resulted in a significant reduction in DNA content, its GAG content is partially preserved
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scaffolds. Chem resulted in an overall preservation of the structures with only minor damage

Scoring-Matrix: Converting descriptive microscopy data into quantitative data

Parameter Chem HHP 50 + Chem | HHP 100 + Chem | HHP 200 + Chem |UBS 30 + Chem| UBS 60 + Chem | FTC + Chem
bioartificial kidney Histology score 2.86 3.07 3.35 3.26 3.23 3.17 2.96
Composition score 2.9 2.7 3.3

2.9 2.4
Total score _ 3.00 _ * 296 % 3.10

* Selected for recellularization with human kidney cells (RPTEC: renal proximal tubular epithelial cells)

humanized 3D-Kidney
Tissue Models

* Basic research
* Toxicological testing

Results: Recellularization

 Support future development

: ¢ Chronic Kidney Disease (CKD) = >13% worldwide = ca. 2,4 Mio deaths/year Static recellulaization > method developed Kidney scaffolds loose ca. 60-70% of their area

: » CKD leads to end stage renal disease (ESRD)

: « Treatment options: dialysis and transplantation @ @500,000 RPTECs (2x) Remaining area

............................................................................................................................. goe i -

1909 7338 scaffold 2 Shrinking
Kidneys were transplanted in Patients are waiting for a Kidney scaffolds \
Germany in 2020 kidney transplant Incubation: ) ' '
7 days
> Synthetic Scaffolds:
. Glass microfibers
Materials and Methods | — 1
Scaffold before recellularization Scaffold after recellularization Chem De:le-ll?ulariz:gon n:’:}iodsymh-
Work flow: Decellularization n=3-6
ReSIdual DNA Viability of seeded cells (resazurin) Cell migration depth
Chem. treatment = oo S Tas 107
=1 P Tags
; 610 * B a9
Decellularization S , Components 2 o
: Carrtola assessmen ' =
of rat kidneys Glycosaminoglycans (GAG), s omiol ii' II o]
growth factors, collagen “
© 5910 2
Phys. + Chem. Structure - o]II—III—III—III—IIl
treatment : .. Chem HHD  FTC  UBS  Synth.
HISTO|Ogy (H&E, S'”US FEd), Decellularisation method

SEM, etc. :
s Resazurin assay shows that seeded cells on UBS

Decellularization protocols; scaffolds have the Jlowest viability, while
synthetic scaffolds have the highest viability.
Chemical treatment On the other hand, all other kidney scaffolds

Trypsin 0,025% Triton 2% SDC 2% SDS 0,1% achieved a similar viability of seeded cells
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Physical + Chemical treatment Cell migration depth in decellularized and synthetic scaffolds.
High hydrostatic pressure (HHP) Seeded cells in all scaffolds (kidney and synthetic) reached a

Trypsin 0.025% — SDC 2% SDS 0.1% maximum depth of around 80 um. Number of seeded cells in
Bl LTl 120 min 900 min Chem scaffolds is less than other kidney scaffolds. Cell nuclei
Freezing-thawing cycles (FTC) were stained with Hoechst 33342. Imaging was done with an

o Trypsin 0,025% Triton 2% SDC 2% SDS 0,1% epi-fluorescence microscope (WiScan, Hermes), n>4.
60 min 120 min 120 min 900 min

Ultrasonic bath system (UBS) Summary
« FTC: highest reduction in residual DNA and a better preservation of GAG

Trypsin 0,025% SDS 0,1%
60 min 900 min

« UBS: scaffolds have low ability for sustaining viable cells
 In process: investigation of specific attachment of RPTECs on their original positions
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