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« Verbesserung diagnostischer und therapeutischer Mal3nhahmen in
Unfallchirurgie und Intensivmedizin

— vom Trauma zur Regeneration
— von Molekilen zur Klinik und zurtick

* Forschungszentrum aller Trauma und Rehab Zentren der AUVA
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* Intensivmedizin « Geweberegeneration
— Schock — Lokale Hamostase,
— Trauma- und Wundheilung
Koagulopathie — Neuro
— Sepsis — Knorpel / Sehnen

— Mol. Mechanismen — Knochen / Bander
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Reduction, Refinement,
Replacement von Tierversuchen
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Vom Molekiil zum Medikament - ein Testmarathon

LKU
Der Weg vam aussichtsreichen Wirkstoff bis in die Apotheke gleicht einem Morathaon, der nicht nur exzellente Portrer, sondern auch viel
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Durchholtevermdgen erfordert, Hoben Boyer-Forscher einen vielversprechenden Rondidaten filr ein neues Areneimittel gefunden, muss er
in mehreren Studien getestet werden. Dos dovert rund zehn Johre und erfordert oft Investitionen von mehr als einer Mifliarde Euro,

Wirkstoffentdeckung

Wirkstoffsuche

10.000

Priifsubstanzen

Yorklinik

Lebor- und
Tierversuche

< 250

Pritfsubstanzen

Klinische Priifungen

Phase 1:  20-100 gesunde Freiwillige
= Vertriglichkeit, Pharma-
kokinetik/Phermakodynamik
Phase Il:  T00-500 Fatienten
= Sicherheit, Wirksamkeit
(Dosisfindung)
Phage I: £.000-10.000 Patienten
=+ Wirksamkeit, Sicherheit

<5

Priifsubstanzen

Priifung/Zulassung | Phase-IV-Studien
{bis zu 2 Jahre] [=2 Jahre)

- Zulassung

1 Arzneimittel
Al durch die Zulassungs-

=1 Mrd.

Hesssa

’ behdrden zugelassen
S,
10 1i2 Jahre

Quelle: research - Das Bayer-Forschungsmagazin
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Percentage of Failures of Drugs That Advance

Beyond Pre-Clinical and Clinical Trials
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® Failures 88 88.3 44
m Successes 12 11.7 56
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Gail A. Van Norman J Am Coll Cardiol Basic Trans Science

2019;4:845-854
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Drivers to re-evaluate animal-based approaches

Increased human
Legislative/ relevence and

Business

eg. time, cost E.thical_
regulatory predictivity of T e

and resource
nanotoxicity tests

Reduce Replace

Short-term ---------------------’ Long-term

Predictive and validated in vitro and in silico models
Regulatory acceptance
Reduced reliance on animal models
More efficient and robust safety assessment of nanomaterials
Safer nanomaterials



AVA

W 3D skin models for 3R research: The potential of 3D b

reconstructed skin models to study skin barrier function ‘ VIBT
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F:brob!ast DED Plastic
collagen matrix  collagen filter
Full thickness Epidermal Epidermal
skin equivalent equivalent equivalent
cellular dermis acellular plastic filter

dermis Niehues et al Exp Dermatol 2018



Native skin Primary human skin equivalent

. > J—

Cell line human skin equivalent AVA
e == vAvLudwig Boltzmann Institute

Experimental and Clinical Traumatology

VIBT

Vienna Institute
of BioTechnology

Skin sensitization
Skin corrosion
Skin irritation

Phototoxicity
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Reijnders et al. Tissue Eng Part A 2015
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Areas with High Arsenic Issues

Azacama )
Desent . :

L]
Chaco
srgentina

VIBT

Vienna Institute
of BioTechnology

Arsenic poisoning

Nerve damage
Skin damage:

= Hyperkeratosis
(scaling skin)

= Pigment changes

Increased cancer risk:
=-Lung

®Bladder ————————__

= Kidney and liver
cancers

Circulat
problems in skin
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Telomerized cells — toxicity studies VIB]
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W s e A . ek : for Arsenic: no animal model
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Keratinocytes were

exposed to arsenic (ATO) for
6 months before

generating skin equivalents

Ki67

c Defects in differentiation
[stratification!
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Weinmiillner et al., Arch Toxicol 2017
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Wound margms

1. Generation of wound in 2. Re-epithelialization of the 3. Total closure/healing of the
human skin equivalents wound bed wound by the keratinocytes
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Cell seeding :
tumour cells MS collection
7 7 9
Spheroid >< ><
formation
7% 7% 7_X 7%

Aggregation /

L)
Keratinocytes
v
Fibroblasts @

LEC 29 BEC

Fibroblast MS and HMVEC  Keratinocyte Stacking and culture at Culture
seeding seeding seeding the air-liquid interface and treatment
Day 0 Day 21 Day 24 Day 28
| : : : 3 0wy
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A Haematoxylin Melanocytes  Fibroblasts
eosin

Epidermis Dermis
- IL-1beta IL-1beta
*
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CRT expression

w

rolative CCRY expression
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65 mAt NSO

D Dermis: CD83
Water 30 mM Resorcinol 30 mM Resorcinol

Control sk‘in

Skin equivalent

Ouwehand et al JLB 2011
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Keratinocytes
sy — AT
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Fresh and healthy

Dermal In vitro human
human skin Fibroblasts equivalent skin equivalent (HSE)
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Weinmduliner et al., NPJ Aging Mech Dis 2020
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Can we counteract?

Solidago vigaurea alpestris extract (1201)...
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Lammermann et al, NPJ Aging Mech Dis 2018
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SASP factors and restores epidermal thickness @) %!
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Lammermann et al, NPJ Aging Mech Dis 2018



..TO IN VIVO EVALUATION OF PRODUCT EFFICACY....

T3mois
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#5391 50 Epiderme

In vivo study: Instrumental evaluation (LC-OCT - Line-field Confocal Optical Coherence Tomography OCTAV® IR 2D) on the cheekbone of 27 caucasian women.
lllustration from subject n® 21

After 3 months use of a cream containing solidago extract,

Epidermis thickness increase by 20% compared to baseline
Image courtesy of Chanel
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For wound closure in use...

Rare skin diseases: Schmetterlingskinder

\
A\
W
A virus inserts a working ™
version of the gene
into the cells
damaged ’ l
skin * Corrected cells used
to grow sheets of skin,

Skin cells which;are grafted on '

taken  —jp —_ —

from boy

Hirsch et al Nature 2017



The Schosserer/Grillari Lab @

BOKU

Markus Schosserer

Luci Terlecki-Zaniewicz
Ingo Ldmmermann
Selma Osmanagic-Myers
Clemens Heissenberger
Fabian Nagelreiter
Vera Pils

Lisa Liendl

Elena Stelzer

Anja Wagner

TAmMIRNA

Matthias Hackl
Hanna Dellago
Elisabeth Schraml
Kseniya Khamina
Susanna Skalicky
Andreas Diendorfer
Teresa Krammer
Moritz Weigl|

Grillari Lab @ LBI  Funding
Trauma CDG
Amelie Frischer EU
Madhusudhan FWF
Bobbili AUVA
Magda Tyszkiewicz

Evercyte

Regina Grillari

Otto Kanzler
Matthias Wieser
Regina WeinmUliner
Agata Strajerju
Susanne Neuber
Zahra Mazidi
Claudia Lindner

Medical University Vienna
Florian Gruber
Marie Sophie Narzt

Erwin Tschachler
Peter Pietschmann

28

CHANEL Research
and Innovation
Frédérique Morizot
Julie Latreille
Sandra Forestier
Irina Berlin

Buck Institute
Judy Campisi

Austrian Cluster
for Tissue
Regeneration

Karolinska Institutet
Samir El Andaloussi
Andre Gorgens

AVA

A/ vLudwig Boltzmann Institute
Thomas Li Vi
Ursula Hei [
Ann Schwartz

Icelandic Heart
Association
Guodny Eiriksdottir
Vilmundur
Gudnason

Universtitatsklinikum
Essen
Bernd Giebel

Mayo Clinics
Tamara Tchkonia
Jim Kirkland

KH Barmherzige
Schwestern,Vienna
Heinrich Resch
Roland Kocijan



The Grillari Lab @ BOKU
Markus Schosserer
Inae =

L
E
A

Al
Luc
Sylv

TAm,
Matt
Hann
Elisabr

Kseniy. —vo0€T
Susann ‘ erwin Tschachler
Andrea | y vl Peter Pietschmann
Teresa Krammer

Moritz Weigl|

29

¥ 3778
o = eE N /
2 7 A \. oty R : P 5 | \\ B
\E & v
. @

CHANEL Research
and Innovation
Frédérique Morizot
Julie Latreille
Sandra Forestier
Irina Berlin

Buck Institute
Judy Campisi

LBl Trauma
Heinz Redl
‘homas Hausner

ystrian Cluster
i Tissue
Regeneration

Karolinska Institutet
Samir El Andaloussi
Andre Gorgens

AVA

V. vLudwig Boltzmann Institute

UCSF Experimental and Clinical Traumatology
Thomas Li VIBT
Ursula Hei [ Vienna nstitute
Ann Schwartz

Icelandic Heart
Association
Guodny Eiriksdottir
Vilmundur
Gudnason

Universtitatsklinikum
Essen
Bernd Giebel

Mayo Clinics
Tamara Tchkonia
Jim Kirkland

KH Barmherzige
Schwestern,Vienna
Heinrich Resch
Roland Kocijan



The Grillari Lab @ BOKU
Markus Schosserer

TAm,
Matt
Hann
Elisabr
Kseniy.
Susann
Andrea 4 =" S
Teresa KeaMremmm
Moritz Weigl|

-

CHANEL Research
and Innovation
Frédérique Morizot
Julie Latreille
Sandra Forestier
Irina Berlin

Buck Institute
Judy Campisi

AVA

V. vLudwig Boltzmann Institute
Thomas Li VIBT
Ursula Hei [ienns instut
Ann Schwartz

Icelandic Heart
Association
Guodny Eiriksdottir
Vilmundur
Gudnason

Universtitatsklinikum
Eeean




AVA

vf"\vLudwig Boltzmann Institute

Experimental and Clinical Traumatology

3D skin models for 3R research: The potential of 3D reconstructed skin models to study skin barrier function

)| ViBT

Vienna Institute
of BioTechnology
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Experimental Dermatology, Volume: 27, Issue: 5, Pages: 501-511, First published: 08 March 2018, DOI: (10.1111/exd.13531)

Niehues et al Exp Dermatol 2018
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3D skin models for 3R research: The potential of 3D reconstructed skin models to study skin barrier function

Lateral organization

q.. Orthorhombic

Human epidermis | (ordered, densely packed)

(| Hexagonal
- (ordered, less densely packed)

Hunul:(n stratum mrneun:; — ' —
Bricks ytes) an = | Liquid
Mortar (lipid matrix) model 1 //“\\Hﬂ (disordered)
|
3 \r\ Lamellor organization

Lipid layers (lamellae)
in between corneocytes |
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(LPP) (SPP)

Experimental Dermatology, Volume: 27, Issue: 5, Pages: 501-511, First published: 08 March 2018, DOI: (10.1111/exd.13531)

Niehues et al Exp Dermatol 2018
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Bessere Patientenversorgung
— Direkt

— Indirekt
 Neue Verfahren
« Fortbildung

Kostenersparnis
Medizin. Fihrungsnachwuchs

Unterstltzung Wirtschaft

— Technologie
* Produktideen/-entwicklung
« Austestung von Produkten

— Ausbildung



