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Introduction 

Methods 

Preparation 

 Thin lipid film hydration 

 High pressure homogenization 

 

Characterization 

 Optical microscopy 

 Electron microscopy 

 Dynamic light scattering 

 Particle size, polydispersity index (PDI) 

 
In vitro model of disrupted skin 

 Porcine ear skin 

 Human cadaver skin 

 Disruption of SC lipid layers 

 

Skin renewal  

 Cerosomes 

 Homogenized (H10) 

 Non-homogenized (NH) 

 Control  

 Lipid suspension 

 

Treatment effectivity 

 Permeation experiments 

 Franz diffusion cells 

 Permeant: Indomethacin (IND)  

  

Cerosomes‘ development 

Skin barrier repair 

Results 

 Aim: Renewal of the chemically disrupted skin barrier 

 Difference in the behavior on porcine and human skin 
 

 IND flux through the intact skin (control) is the lowest 

 IND flux through the disrupted skin is the most intensive 

one 
 

 Liposomal renewal has a significant effect  

 NH cerosomes were able to restore the skin barrier 

 IND flux through NH Cerosome-treated skin was the closest to 

that of the intact skin  

 H10 Cerosomes and lipid suspension were not effective in 

the barrier restoration 

 This effect was found for both types of skin membranes 
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Aim of work 
 Development of ceramide liposomal carriers with 

commercially available components 

 Lipid composition,  stability 

 

 Testing the effectivity of ceramide liposomes  

in repair of the disrupted skin barrier 

Ceramide 6 (AP) Ceramide 3 (NP) 

Conclusion 

 The addition of lecithin produces  

particles of smaller size.  

 HPH does not have a remarkable  

effect and the attributes of both types 

almost equalize upon storage.  

Homogenized Nonhomogenized Nonhomogenized Homogenized 

 Crystallization of Ceramide 3 is the 

cause for high PDI values and system 

instability 

 Ceramide 6 participates fully on 

creation of liposomes 

 No crystals in both liposome forms 

 Cer 3: crystalization, short-time stability, aggregates 

 Addition of PL: smaller particle size 

 not suitable  for homogenization 

 Cer 6: low values of PDI, stable size, clear sample 

 Search for the optimal composition 

 Ceramide 3  and/or  Ceramide 6  and/or  lecithin (Phospholipon, PL)  

 Stearic acid, Cholesterol 

 Effect of substances on cerosomes‘ characteristics and stability 

 Six composition variations 

Are Ceramide liposomes possible? 
 Yes! With the help of cholesterol and fatty acids we can prepare various stable cerosomes.  
 

Are Cerosomes effective in disrupted skin repair? 
 Yes! Opposite to disrupted skin, drug flux through cerosomally treated skin was close to that of intact skin.  

 Nonhomogenized Cerosomes were more effective in the treatment than the homogenized formulation.  
 

Is there a difference in restoration of various skin barrier types? 
 No! The permeation experiments revealed very similar trends in the restoration effect of the cerosomes on 

both porcine ear and human cadaver skin.  

TEM micrographs of a) Non-homogenized and b) Homogenized  

cerosomes containing both Ceramide 3 and Ceramide 6. 

Disruption 

process 

Healthy skin barrier 

Disrupted skin barrier 

Renewed skin barrier 

Thin lipid film 
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 Psoriasis, atopic dermatitis (AD) 

 15-30 % of population 

 Changes in skin lipid matrix  composition 

 Decreased levels of ceramides 

 Low hydration, cracked skin,  

 infection, inflammation 

 

 

 

 

 

Current Treatment 

 Hydrating lotions, creams, ointments  

 Corticosteroids, Calcineurin inhibitors 

 Ceramides 
 

 Side effects of drugs 

 Low bioavailability of administered ceramides  

Permeation profiles of indomethacin through differently treated 

barriers: a) porcine skin, b) human cadaver skin.  


