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How to get the best respiratory mucosa model? Uriginkum ylc
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Primary cell based respiratory mucosa model
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Ultrastructure of the models by TEM Uniidinikum ¢

Apical cell culture based on
epithelial cells isolated from
nasal mucosa biopsies and
cultured for a minimum of 26
days at ALI

PET membrane

Autolog fibroblasts
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Kinocilia beat — models with function Unidinikum yl¢

Beads: d = ~3um Movie: Dr. Maria Steinke




Source of donor tissue? Uniklinikum ¢

Movie: PD Dr. med. M. Scheich



Use of primary cells —an advantage? I \Uﬂﬂ(/

Disadvantages Advantages

» Donor variance <———————op » Donor variance

» Donor bias (Disease as » High In vitro — in vivo correlation
iIndication for surgery) » Functionality

» Low passaging capability » Morphology

» Access to primary tissue » Physiology (mucus)

necessary

» Possibllity for disease specific
models

» Personalized medicine



Use of primary cells — an advantage? U Vi \U,flg

: Meyer, et. al.; 2023
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Apical cell culture based on
epithelial cells isolated from
nasal mucosa biopsies and
cultured for a minimum of 26
days at ALI

PET membrane

Autolog fibroblasts

T CI-huAEC
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RNAsec of the respiratory mucosa models
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Considerations in model establishment Uniklinikum (¢
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Impact of UFP on respiratory mucosa models Wirzburg 915

Characterization of the
Interaction between UFP and
cells of the respiratory tract in

an offline experiment

Using standardized ultrafine
particles
Carbon Black - Printex 90

BAY = U P
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Characterization of the
Interaction between UFP and
cells of the respiratory tract in

an online experiment

Use live generated particles
by partners with clear
characterization
Propane combustion
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UFP characterization, Carbon Black — Printex 90 Yniram \Ufﬁ/
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» Particle size like expected
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Cytotoxicity after Carbon Black exposition
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DNA-damage after Carbon Black exposition U e \Uﬂ‘f/
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» No genotoxic response at investigated timepoints
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Cytokine release after Carbon black exposition Y \Lﬂ(/
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Barrier integrity after Carbon Black exposition  “"ism \U,ff/
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Intracellular without specific localization Ui
¥ 8 '*

Carbon black in water

i T
pkd =SS
B SEE

Uniklinikum |)(¢

Wurzburg \,.)/




Uniklinikum U ((

Impact of UFP on respiratory mucosa models Wirzburg 915

Characterization of the
Interaction between UFP and
cells of the respiratory tract in

an offline experiment

Using standardized ultrafine
particles
Carbon Black - Printex 90

BAY = U P

.Ei? MEDIZIMISCHE FAXULTAT
BAYERISCHER w
PROJEKTVERBUND Institut und Poliklinik fir

Arbeits-, Sozial- und Umweltmedizin
ULTRAFEINE PARTIKEL

Characterization of the
Interaction between UFP and
cells of the respiratory tract in

an online experiment

Use live generated particles
by partners with clear
characterization
Propane combustion

HelmholtzZentrum miinchen

Deutsches Forschungszentrum fiir Gesundheit und Umwelt

/ finanziert durch  GKIEESSNE
// Bayerisches Staatsministerium fiir VAl
/ Umwelt und Verbraucherschutz .




UFP online exposition in Munich Uniidinikum Yl
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Online exposures — compatible with commercial Uniklinikum J(¢
inserts Warzburg L

Aerosol inlet —

Cell culture insert

Cell cultures
on membrane

Culture medium

Image: Vitrocell (re-used with permission)




Online generated UFP-particles
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» Semi-volatile high organic compund (High SVOC)
» Combined data from 2022 and 2023
» Particle size peak ~45 nm



Morphology of the ,,Jlow OC*“-particles Unidinikum Y(¢
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LDH release 2 hours after UFP online exposition
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DNA-damage 2 h after UFP online exposition
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Oxidative stress 2 h after UFP online exposition Y \qﬁg
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Barrier integrity after UFP online exposition U Vi \U,ff/
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Cytokine release after UFP online exposition
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Summary — UFP and respiratory mucosa models Y"iimsr \U,ﬂg

» Primary cell based respiratory mucosa models
— High morphological in vivo — in vitro correlation alen
— High functional relevance (ciliary beat, mucus) * '
— Potential regeneration capacity
— Long-term studies plausible
— Established in complex exposure scenarios

» Effects of UFP on respiratory mucosa models
— Minor effects on barrier and cell membrane integrity
— No evidence for severe acute cytotoxicity or genotoxicity
— In parts non-concentration dependend effects
— Donor specific reactions

Image: Vitrocell (re-used with permission)



34 ENT clinic

& [ZKFWiirzburg  Thank you! 552 s

Dr. T. Ehret Kasemo

| | RM Dr. H. Moratin

Lehrstuhl Tissue Engineering & Regeneratwe Med|2|n : Cooperati.on partner
/ Dr. M. Steinke — Fraunhofer ISC
L | A

JUI'US Maximilians- . Dr. S. Dembski — Fraunhofer ISC

U N 'VERS'TAT M. Oppmann — Fraunhofer ISC

Prof. Dr. S. Schmitz-Spanke — FAU Erlangen

WU RZ BU RG R. Alsaleh — FAU Erlangen

C. Kersch — FAU Erlangen
Prof. Dr. P. Hense — Hochschule Bochum

-||

——

Z F |

~ Fraunhofer
UMSICHT Helmholtz Munich
ST . Prof. Dr. R. Zimmermann =N

Dr. S. Di Bucchianico

= Dr. M. Delaval
~ Fraunhofer il - e
ISC B A. Das
o ow  HE ™ E. Zimmermann R/
_ R SR L Dipl-Ing. E. Kuhn e
HELMHOLTZ MUNICH & 5. Moo panake
Y @@ J. Becker Vel
.~ Dr. M. Sklorz L&
M. Almasaleekh A

4@/ Bayerisches Staatsministerium fir &8 ol
Umwelt und Verbraucherschutz =222

BAYERISCHER

. S.Jeong

PROJEKTVERBUND o
Dr. S. Offer

|| ULTRAFEINE PARTIKEL |




