Novel strategies for 3D cell
culture & developmental
tissue engineering

>
‘ '@‘, Centrode
‘\.4‘ Tecnologiada
. Informacao
Renato Archer

CBPF
INMETRO s

Leandra S. Baptista

Associate Professor-Federal University of Rio de Janeiro-Xerém
Researcher-Tissue Bioengineering Laboratory-Inmetro
leandrabaptista@xerem.ufrj.br

T

-~ NUMPEX-BIO
//,f"" Nucleo Multidisciplinar de Pesquisa em Biologia
< UFR] - Xerém




D | Novel strategies for 3D cell culture & developmental tissue engineering
NI Xerem

INMETRO UFRJ

> 3D cell culture

—

2D

—> Baptista LS et al. Frontiers In Bioscience, Landmark, 23, June 1, 2018. DOI N0:10.2741/4683]

2nd Pan-American Conference for Alternative Methods



- . Novel strategies for 3D cell culture & developmental tissue engineering
NI Xerem
INMETRO —
_=> 3D cell culture and “Top-down” Approach
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Scaffolds provide anchoring ECM Deposition + Degradation

sites for individual cells.
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—I)I Adapted from Nichol JW, Khademhosseini A. Soft Matter. 2009;5(7):1312-1319. doi: 10.1039/b814285h
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:I—') 3D cell culture and Tissue Engineering Approaches

“Bottom-up™ Approach
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:I—') 3D cell culture technologies

I::—) Scaffold-free 3D cell
culture

* Most of all support

/ organogenesis
e Cells are immersed within a
extracellular matrix,

\ produced by them.
= * Provides physical support

for multiple cell layers

Microfluidics-based 3D cell culture Scaffold-based
Magnetic levitation 3D cell culture
3D bioprinting
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Figure 2. Main Area Of Interest/Activity Involving 3D Spheroids

Basicresearch

Development of improved assays/cell culture systems/models
Primary screening (high throughput screening)

Tumor biology

Stemcell research

Regenerative medicine/tissue engineering
Toxicity testing/ADME/safety assessment

Other

Secondary screening/lead optimization
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| > 3D spheroids applications
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—> https://www.technologynetworks.com/drug-discovery/articles/3d-spheroid-culture-trends-184234
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[ > 3D spheroids fron adult stem cells
Developmental tissue engineering

Differentiation processes

Differentiation and maturation - Disease models
I s
T — —_— > - Biomarkers

- Desired mature

= — phenotype

Mesenchymal stem cells
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—> Adipose tissue derived stem cells

—> COSTA, C. C. P.; BAPTISTA, L. S. Tecido adiposo: vildo ou herdi?. Curitiba : Apprls 2018, v1 p83

—)I Baptista et al., Processing of Lipoaspirate Samples for Optimal Mesenchymal Stem Cells Isolation. 2011.
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—?Human
adipose tissue
derived stem
cells spheroids
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= Stuart MP et al. Stem Cells International. 2017. https://doi.org/10.1155/2017/7053465
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> End points (analysis) of 3D spheroids

From spheroid
culture supernatant
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> Adipose tissue derived stem cells
spheroids to cartilage

f Biological advantages of self-assembly \
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2nd Pan-American Conference for Alternative Methods



- Novel strategies for 3D cell culture & developmental tissue engineering
NI Xerem

INMETRO UFRJ

1 Adipose tissue derived stem cells spheroids to cartilage
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> Adipose tissue derived stem cells spheroids to bone
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[ 5> Adipose tissue derived stem cells
spheroids to adipose tissue
In situ £ — %CO —

Adipose-derived stem cells Primary preadipocytes Mature adipocytes
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