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Cellular interactions during wound healing
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.EAMPS, damage-associated molecular patterns ECM, extracellular matrix . .
PAMPs, pathogen-associated molecular patterns VEGF, vascular endothelial growth factor [Pena & Martin Nat Rev Mol Cell Biol 2024]
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Common wound models
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3D skin / wound models - categories

bioprinted models

model examples

artifical skin equivalents

S s

3D matrix models
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Matrix models

Wound Repair and Regeneration '

Application of a drainage film reduces fibroblast
ingrowth into large-pored polyurethane foam during
negative-pressure wound therapy in an in vitro model

3D-Matrix-Modelle

Cornelia Wiegand, PhD"; Steffen Springer, MSc'; Martin Aheal PhD3: Falko Wasara MSe?: Patar Ruth PhD®:
Uta-Christina Hipler, PhD’

summary & outlook

2. Institute of Materials Science and Technology, Friedrich Schiller University J
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skin-on-chip

model examples

3. Lohmann & Rauscher GmbH & Co. KG, Rengsdorf, Germany
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Figure 1. (A) Determination of the number of living cells in the control without negative treated
3D human dermal fibroblast (3D hDF) cultures by CellTiter- PLONOLNG
Blue viability assay after exposure to —80 mmHg and placed in negative-pressure device

—120 mmHg for 48 hours. Data presented as mean £ SD. (B)
Cross sections of 14-day-old fibroblast cultures stained with
hematoxylin and eosin. A fibroblast culture designated as
static control (C) compared with fibroblast cultures after 48
hours of negative-pressure wound therapy at —-80 mmHg (D)
and —120 mmHg (E). The dotted arrows specify the direction
of the applied vacuum. Double arrows indicate the preferred
direction for cell migration. Scale bar = 500 pm.
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Artificial skin equivalents
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FDM skin model punch collagen matrix wound healing
completely with fibroblasts examination

wound healing progression over time — mechanical wound

Tag 1 Tag 2

[Fink et al. presented at the ADF conference 2022]
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Antimicrobial treatment of infected wound models
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3D skin / wound models - categories

Technical challenges, specialized
equipment required

More complex to manufacture,
possibly lower reproducibility

May lack complete skin structure
and cellular diversity

bioprinted models

Precise control of structure,
Potential for high complexity

model examples

artifical skin equivalents

High biological authenticity,
multiple cell types, layered

3D matrix models structure

Replication of the extracellular
matrix, enable the investigation of
cell-matrix interactions
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Increasing complexity of 3D skin models

model examples  skin-on-chip  summary & outlook
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[Nitsche et al. Arch Toxicol 2022]
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Skin-on-Chip systems
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“Real” Skin-on-Chip systems
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3D-ToCA: 3D malignent melanoma skin model

skin-on-chip
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summary & outlook
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[Hong et al. Military Medical Research 2023]
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Skin-on-a-chip

( Monitoring cell culture conditions
Real-time monitoring of oxygen
and CO2 levels, pH, temperature,
medium flow rate of skin-on-a-

| chip platforms

* Measuring skin barrier integrity
The assessment of the skin  S==smsams
tissue maturation status, skin
tissue irritation and drug toxicity
responses
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cytokines, growth factors,and

Sensitive detection of skin |+
inflammation and disease
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( Assessing cell metabolism rate

The measurement of lactate,
ghucose and CO2 of the skin  ©@@
tissue

[Ismayilzada et al Biofabrication 2024]



