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Objective:  

 

The wound coverage of extensive burn 

injuries and other deep skin defects represents 

a major problem in dermatology. The main 

problem is set by low availability of 

autologous material provided by the patient 

for covering the site of injury. Therefore the 

development of skin equivalents for 

transplantation consisting of dermal and 

epidermal components to support the 

regeneration of skin is of high interest. The 

aim of our work is to support the engraftment 

of skin equivalents by implanting endothelial 

vessels in the dermal layer of skin transplants. 

 

Methods:  

 
ADSC were immobilised in a bioartificial 

collagen-elastin matrix and cultured under 

dynamic flow conditions in the presence or 

absence of VEGF (Vascular Endothelial 

Growth Factor). Analyses of numbers and 

deepnesses of vessels were performed by 

cLSM (confocal Laser Scanning Microscopy). 

Furthermore, mRNA profiles for KDR (VEGF 

receptor 1), FLT-1 (VEGF receptor 2), VE-

Cadherin (Vascular Endothelial) and VCAM  

(Vascular Cell Adhesion Molecule) were 

analysed. The respective proteins were also 

detected as cell-surface endothelial specific  

 

 

proteins and proved by histological 

immunfluorescence techniques. 

 

Results and discussion:  

 
Our results show that the flow rate and the 

VEGF concentration have a high impact on 

the development of vessels formed by ADSC 

in the matrix. The vessels formed by ADSC 

under flow rates of 1.2ml/24h and VEGF 

concentration of 50ng/ml were about100µm to 

130µm deep and stable for several days. Most 

important, ADSC differentiated into 

endothelial cells and formed vessel like 

structures under these conditions.  

This very successful in vitro vascularisation of 

dermal skin equivalents with endothelial 

differentiated ADSC may offer the possibility 

to support the engraftment of skin transplants 

by advancing the neovascularisation in vivo.  

 


