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Investigation of drug delivery and efficacy using skin disease models based on ex vivo skin organ-culture
Fiorenza Rancan
Universitätsmedizin, Germany

Skin is a very sophisticated barrier and to deliver adequate amounts of drug to healthy as well as diseased 
tissue is still a challenge. Nanotechnology has the potential to improve the treatment of several skin diseases. 

To test these new formulations, it is necessary to have models reproducing not only the physical skin barrier but 
also the environmental and biological feature of skin diseases. Three-dimensional systems like reconstructed skin 
offer the possibility to reproduce partially the skin barrier and to test biological effects on both keratinocytes and 
fibroblasts. However, these models do not consider skin immune active cells like dendritic and mast cells. Skin 
appendages like the pilosebaceous unit are also missing. Animal studies offer the possibility to include all physical 
and biological parameters of skin. However, beside ethical reasons, they are expensive and results are not always 
reproducible in humans. Ex vivo skin has been used since years to test skin penetration of drugs. Thus, in order to 
test innovative nanoparticle-based drug delivery systems our group has developed ex vivo skin models reproducing 
skin inflammatory diseases and wound infections. These models were used to test drug delivery kinetics, toxicity, 
anti-inflammatory activity as well as antibacterial efficacy of different types of nanocarrier formulations. The results 
show that ex-vivo human skin models are realistic animal-free systems useful to investigate drug efficacy as well as 
the interactions between applied material and skin immune system.
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