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Cellular interactions during wound healing

[Pena & Martin Nat Rev Mol Cell Biol 2024]
DAMPs, damage-associated molecular patterns ECM, extracellular matrix

PAMPs, pathogen-associated molecular patterns VEGF, vascular endothelial growth factor
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Common wound models

3

Created with Biorender.com
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3D skin / wound models - categories

4

3D-Matrix-Modelle

Künstliche Hautäquivalente

Biogedruckte Modelle

3D matrix models

artifical skin equivalents

bioprinted models
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Matrix models
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Artificial skin equivalents

[Fink et al. presented at the ADF conference 2022]

wound healing progression over time – mechanical wound
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Antimicrobial treatment of infected wound models

[Wiegand et al. 2024]
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3D skin / wound models - categories

8

3D-Matrix-Modelle

Künstliche Hautäquivalente

Biogedruckte Modelle

3D matrix models

artifical skin equivalents

bioprinted models

Replication of the extracellular 

matrix, enable the investigation of 

cell–matrix interactions

May lack complete skin structure 

and cellular diversity

High biological authenticity, 

multiple cell types, layered 

structure

More complex to manufacture, 

possibly lower reproducibility

Precise control of structure, 

Potential for high complexity

Technical challenges, specialized 

equipment required
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Increasing complexity of 3D skin models

9

[Nitsche et al. Arch Toxicol 2022]in
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Skin-on-Chip systems

[rev. in Ponmozhi et al. Micromachines 2021]
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“Real” Skin-on-Chip systems

[Risueno et al. APL Bioeng 2021]

[Zoio & Oliva. Pharmceutics 2022]

[Zoio & Oliva. Pharmceutics 2022]in
tr

o
d

u
c

ti
o

n
m

o
d

e
l
e

x
a

m
p

le
s

s
k

in
-o

n
-c

h
ip

s
u

m
m

a
ry

&
 o

u
tl

o
o

k



3D-ToCA: 3D malignent melanoma skin model

transfer 

from round 

to square

inserts to fit 

the chip 
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[Hong et al. Military Medical Research  2023]

Summary & Outlook

[Ismayilzada et al Biofabrication 2024]
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