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Introduction:  

 

Cell Sheet Engineering is emerged as a novel 

technique which allows creating of 

replacement three dimensional tissue 

structures without the use of biodegradable 

scaffolds. It was already showed, that cell 

culture surfaces based on temperature 

responsive polymer films allow for the none 

enzymatic harvesting of viable Adult Cell 

Sheets, which can be used for tissue 

reconstruction and transplantation surgery. 

 

Materials and Methods: 

  

The experimental method is based on growing 

confluent sheets from Human Placenta 

Mesenchymal Stem Cells [HPMSC] on 

conducting substrates, for example [ITO] 

coated with polyelectrolyte multilayer films 

consisting of Poly-L-Lysine [PLL] and 

Hyaluronic Acid [HA]. After reaching 

confluence intact dense stem cell sheets will 

be either directly differentiated into adult cell 

types and then detached from the surfaces of 

substrates or alternatively firstly detached 

from the surfaces of substrates by applying of  

potential and then differentiated as intact three 

dimensional structures. 

 

 

 

 

Results:  

 
Dense viable stem cell sheets were created on 

the experimental conducting substrates coated 

with polyelectrolyte multilayer films of 

different compositions. Experimental 

substrates were stratificated by analysis of 

viability, vitality, grade of confluence, amount, 

and morphology of stem cells. The ability of 

confluent viable stem cell sheets to be 

differentiated into adult cell types, for example 

Chondrocytes, Osteocytes or Cardiomyocytes 

will be analyzed. 

  

Discussion and Conclusions:  

 

Cell Sheet Engineering is a new promising and 

universal methodology that allows obtaining 

intact assemblies of stem cells which can be 

harvested from the substrates and 

differentiated into three dimensional adult 

tissue structures destined for transplantation. 

This method can also be applied for 

construction of cell sheets from the adult cell 

types to obtain three dimensional tissue 

structures for assembling of complex tissue 

models, such as an in vitro model of adult 

angiogenesis, or for drug screening 

applications.  
 
 
 

 


