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End 18th century 1980-1990 1920-30  1960-70 

  

Pioneering work of 

Doevenspeck, followed by 

fundamental research by  Sale 

and Hamilton on PEF in food 

   “Electropure” process for 

milk treatment 

 Nollet observed red 

spots on skin exposed to 

electric field 

Neumann first application 

of PEF for gene transfer 

Mir  applied reversible 

electroporation for cancer 

tumor killing  

Rubinsky and Davalos applied  

IRE for tissue ablation  

2000-today 



Fundamentals of Electroporation 

Weaver & Chizmadzhev, 1996 

Zimmerman, 1979 

 cos)(5.1  afEm



Bockman et al., 2008 

Multimolecular Stimulations 



Fernand et al., 2008 
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Skin is a very complex tissue, 

 even for electric fields distribution 

Before EP After EP 

Stratum Corneum  0.0000125 S/m 1 S/m 

 

Epidermis 0.2 S/m  0.8 S/m  

Dermis 0.2 S/m  0.8S/m 

Muscle 0.4 S/m  1 S/m 

Subcutaneous 

tissue  

0.02 S/m  0.2S/m 

Need for numerical solutions 

QuickField  
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