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The 4th Biannual International Workshop on Fundamental and Applied Bioelectrics
took place at the Frank Reidy Research Center for Bioelectrics, in Norfolk Virginia, 
USA, between Sunday July 8 and Friday July 13, 2018. Twenty six “students” from 
around the world enrolled in the Workshop, which was composed of Lectures, 
Laboratory experiences and unstructured, networking time. Students and out of 
town Lecturers stayed at an upscale hotel, two blocks from the Workshop venue.

The Workshop opened with a Welcome Reception on Sunday afternoon that 
allowed Faculty and Students to meet and “break the ice”. A total of nineteen (19) 
lectures were offered in the five mornings of the Workshop by sixteen world 
experts. Each lecture lasted between 45 and 60 min and included question time. A 
coffee break was programmed in mid-morning. Lectures covered both theoretical 
and applied concepts. The Workshop began with an Introduction to Bioelectrics (by 
Tom Vernier), followed by lectures on the basics of high voltage pulse generation 
(by Wolfgang Frey), the cellular and molecular effects of pulsed electric fields (by 
Andrei Pakhomov) and on nanoelectropulse stimulation of neurosecretion (by Gale 
Craviso). Tuesday morning began with a lecture on electropermeabilization physics 
for biology (by Marie-Pierre Rols), followed by lectures on permeabilization and 
stimulation by picosecond electric fields (by Shu Xiao), bioelectrical and 

biomolecular models (by Tom Vernier) and on ablation therapy of tumors (by Siqi
Guo). Day three (Wednesday) continued on the Concepts theme and opened with a 
lecture on gene electrotransfer (by Richard Heller), followed by talks on the 
development of devices and electrodes (by Mark Jaroszeski), on microalgae 
processing (by Wolfgang Frey) and on holistic approaches in algae conversion to 
biofuels (by Sandeep Kumar). Thursday began the Applications phase of the 
Workshop with a lecture on preclinical applications of electroporation-based 
therapies (by Gregor Serša), followed by lectures on clinical applications (by Julie 
Gehl), veterinary applications (by Maja Čemažar) and on tissue impedance changes 
in response to pulsed electric fields (by Mark Jaroszeski).
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The last day (Friday) included three talks, on plasma therapy and applications (by 

Michael Kong), on cancer immunotherapy by pulse electric fields (by Stephen 
Beebe) and on applications in cardiac tissue (by Christian Zemlin). 

Lunch followed the morning lectures. Lunch was included in the registration fee and 
was catered on site, over a 90-120 min period that allowed close interactions with 
the days’ lecturers. It was arranged as a “Lunch with the Expert” activity where up 
to 10 students ate lunch in a private area with one of the morning’s four speakers. 
Lunch was followed by afternoon laboratory activities.

Eight different laboratory activities were programmed over three afternoons 
(Monday, Tuesday and Thursday), so that each Student had the opportunity to 
participate in three separate laboratories. The laboratory offerings included: 
molecular dynamics simulations of ion transport and interactions with lipid bilayer 

in presence of monovalent and divalent ions; effects of pulsed electric fields on 
endothelial cell barrier function; flow cytometric analysis of cell membrane 
permeabilization posterior to nanosecond pulsed electric field exposure; gene 
electrotransfer of plasmid DNA to mammalian cells; use of visual light and 
fluorescence microscopy for studying cellular effects of nanosecond pulsed electric 
fields; nanosecond pulse generation; generation and basic characterization of cold 
atmospheric plasma; and cardiac applications of nanosecond pulsed electric fields.

One afternoon/evening in the middle of the Workshop (Wednesday) was set aside 
for fun and networking with swimming and a catered barbecue in nearby Virginia 
Beach.

The response of participants was overwhelmingly positive and encouraged the 
Organizing Committee to begin preparing for the 5th Workshop in 2020.

The Workshop Program, Proceedings Book (including a list of all participants and 
sponsors), Laboratory Handbook and Photos from the entire week, are available at 
2018bioelectricsworkshop.com. The Organizing Committee was chaired by John 
Catravas and included Barbara Carroll, Richard Heller, Loree Heller, Olga Pakhomova, 
Michael Stacey and Shu Xiao, all from the Frank Reidy Research Center for 
Bioelectrics at Old Dominion University in Norfolk, VA, USA.

Forthcoming events

Electroporation-Based Technologies and Treatments

Ljubljana, November 11 – 17, 2018

http://2018.ebtt.org

6th School on Pulsed Electric Field Applications in Food and Biotechnology

Cesena, June 3 – 7, 2019

http://pefschool2019.electroporation.net (website is under construction)

Lecture (W. Frey; photo by R. 

Heller).
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