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Übersicht:

• Prof. Johannes Grillari: Ludwig Boltzmann 
Institute for Experimental and Clinical Traumatology

•

• Hautkrebs

• Infektionskrankheiten



Johannes Grillari

LBI Experimental and Clinical Traumatology

Christian Doppler Laboratory on Biotechnology of Skin Aging- BOKU

Evercyte GmbH

TAmiRNA GmbH

Modellsysteme zur Untersuchung 

der Haut



Mission LBI Trauma

• Verbesserung diagnostischer und therapeutischer Maßnahmen in 

Unfallchirurgie und Intensivmedizin

– vom Trauma zur Regeneration 

– von Molekülen zur Klinik und zurück

• Forschungszentrum aller Trauma und Rehab Zentren der AUVA



REGENERATION

Biomaterials
Matrix proteins
Signalling molecules
Mechanobiology

Shockwave therapy
Photo-biomodulation /
photodynamic therapy

Senolytic / 
senomorphic therapies

Extracellular vesicles
Biomarkers

Recycling of
clinical residual material
Transient non-viral
gene therapy
Biomarkers

Cartilage
Bone
Nervous system
Soft tissue and

wound healing
Topical hemostats
Vasculature

ACUTE CARE
Cellular stress
Bioenergetics
Redox signalling

Trauma-induced 
Coagulopathy (TIC)
• Bleeding management
• Diagnostics of TIC 

Traumatic brain injury

Advanced resuscitation 
protocols & treatments

Individualized treatments
Immunomonitoring 
(PRIME)
Wiggers Bernard 
Initiative

LBI TRAUMA
IMPROVING PATIENT CARE

Diagnostics/therapeutics

Regeneration

Surgery

Acute care

Trauma /
infection



Forschungsgebiete

• Intensivmedizin

– Schock

– Trauma-

Koagulopathie

– Sepsis

– Mol. Mechanismen

• Geweberegeneration

– Lokale Hämostase, 

und Wundheilung

– Neuro 

– Knorpel / Sehnen

– Knochen / Bänder



Verschiedenste Wundheilungsmodelle

und therapeutische Strategie etabliert

Karner et al. Sci Rep 2020

Karner et al. Photochem Photobiol Sci 2020



3R Konzept

Reduction, Refinement, 

Replacement von Tierversuchen





Gail A. Van Norman J Am Coll Cardiol Basic Trans Science 

2019;4:845-854





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

reconstructed skin models to study skin barrier function

Niehues et al Exp Dermatol 2018



Reijnders et al. Tissue Eng Part A 2015

Skin sensitization

Skin corrosion

Skin irritation

Phototoxicity



Chronic arsenic poisoning



Human cells as in vitro test systems 

Telomerized cells – toxicity studies

Telomerized cells allow to 

study long-term toxicity

for Arsenic: no animal model 

available (for hyper-

keratosis)

Keratinocytes were 

exposed to arsenic (ATO) for

6 months before 

generating skin equivalents

Defects in differentiation 

/stratification!

Weinmüllner et al., Arch Toxicol 2017



Wound healing models in vitro



Hauttumor Modelle…



Skin sensitization Modelle

Ouwehand et al JLB 2011



Modell für Hautalterung?



Senescent fibroblast decrease epidermal

thickness / keratinocyte differentiation in skin 

equivalents

Weinmüllner et al., NPJ Aging Mech Dis 2020



Can we counteract?

Solidago vigaurea alpestris extract (1201)...



Identification of plant extracts with

senescence altering properties

Lämmermann et al, NPJ Aging Mech Dis 2018



1201 (Solidago vigaurea) treatment reduces

SASP factors and restores epidermal thickness

100 % senescent cells, control 100 % senescent cells, treated 4 days with 1201

Lämmermann et al, NPJ Aging Mech Dis 2018

HaCat cell proliferation

T cell migration

Full thickness skin equivalent



… T O  I N  V I V O  E V AL U A T I O N  O F  P R O D U C T  E F F I C AC Y … .

25

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

Illustration from subject n° 21

After 3 months use of a cream containing solidago extract, 
Epidermis thickness increase by 20% compared to baseline

+ 1201

Image courtesy of Chanel



Keith Richards, 65

Tina Turner, 68



Skin equivalents in clinical use…

For wound closure in use…

Rare skin diseases: Schmetterlingskinder

Hirsch et al Nature 2017
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3D skin models for 3R research: The potential of 3D reconstructed skin models to study skin barrier function

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



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

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



Bedeutung für AUVA

• Bessere Patientenversorgung
– Direkt

– Indirekt
• Neue Verfahren

• Fortbildung

• Kostenersparnis

• Medizin. Führungsnachwuchs

• Unterstützung Wirtschaft
– Technologie

• Produktideen/-entwicklung

• Austestung von Produkten

– Ausbildung


