Joint Annual Meeting of
the Bioelectromagnetics
Society and the European
BioElectromagnetics
Association (BioEM2019)

Abstract Collection — Complete Collection

Montpellier, France
23-28 June 2019

ISBN: 978-1-5108-9487-7



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2019) by the Bioelectromagnetics Society
All rights reserved.

Printed with permission by Curran Associates, Inc. (2019)

For permission requests, please contact the Bioelectromagnetics Society
at the address below.

Bioelectromagnetics Society
2412 Cobblestone Way
Frederick, MD 21702-2626
USA

Phone: (301) 663-4252
Fax: (301) 694-4948

www.bioelectromagnetics.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



Table of Contents

DI o F= ] LT PP P PP PP PPPPPRPPPPPPRS 1
PLENAIY SESSIONS ...ttt e e ettt e e e e e 4ottt e e e e o4 oo b e et e e e e e e e e e ettt e e e r i r e e e e e e e e e nne 2
Plenary 1: Non invasive electrical brain Stimulation ...............c.ccccciiviiiiiiieiiiceeeeeeeeeeeeeee e 2
Plenary 2: Has evidence for carcinogenicity of RF-EMF changed since IARC's assessment? ............ 4
CRIBDIEIA AWEAIT ...ttt e e ot e e et e e e ettt e e e st et e et e e e e e as 6
Plenary 3: 5G real-life exposure: how to assess and OPtiMIZE?.........ooouuiiiiiiiieeiiiii e 7
A ATSONVAI AWAIT ...ttt ettt e e e et e e e e bt e e e et e e e e e 10
Plenary 4: Can membrane proteins act as biological probes for EM fieldS? ...........ccccovviiiiiiniiinne, 11
Plenary 5: Millimeter- and submillimeter-wave applications in biology and medicine:
Potential @and ChallENGES ........cooiieiii et e e 13
PlatfOrM SESSIONS ... ittt e ettt e et 14
Session 1: Electric and magnetic stimulation of the Nervous SyStem...........ccceevveeeiiiiiiiiiiieieeeee s 14
Session 2: Cellular effects of radiofrequency fields and millimeter waves............ccccccccvviiiiiiiiniennnnn, 37
Session 3: Numerical dosimetry Of RF fieldS...........uuiiiiiiiiiiii e 51
Session 4. Effects of electromagnetic fieldS (iN-VIVO) .......cooviieiiiieiiiiie e e e e eeeeann 78
Session 5: EPIdemMiIOlOgICal STUTIES ........uiiiiiiiiiiiiiei e a e e e e 93
SESSION 6: HUMEAN STUGIES .....ceiiiieiiiiiee et e e e e e e e e e e e e e e e e e eae 107
Session 7: Risk, Safety Standards & POICY ...........uuiiiiiiiiiiii e 125
Session 8: Effects of ELF magnetic fields (IN-VItro)...........coiii i e 136
Session 9: Exposure assesSSMeNt tECNNIQUES |......uuuiiiiiiiiiiiiiiiiieeee et 151
Session 10: Interaction Mechanisms (theoretical and experimental)...........ccccoooeeviiiiiiiie e, 174
Session 11: Dosimetry Of ELF/LF fIRIUS ....ooiiiiiiiiiiieeie et 195
Session 12: Electroporation Studies and Effects of Pulsed Electric FieldsS...........cccccccvviiiiiiniinninnn. 217
Session 13: Exposure assesSSmMent teCRNIQUES Tl.......ueviiiiiiiiiiiiiieee e 233
Session 14: Emerging and Future Biomedical APpliCatioNS..............vvvvviiviiiiiiiiiiiiiiiiiiiieeeieieeen. 253
WOTKSNOPS — TULOTIAIS ..ottt e e e e e e e e e e e e e e e n e e e e e e e e ans 272

Pre Conference Workshop - Theory and hands-on practical for transcranial Direct Current
Stimulation (tDCS) and transcranial Alternating Current Stimulation (tACS) .........ccccvveeeeiiiiiiiineee. 272

Workshop 1 - Atmospheric electromagnetic field bioeffects.............cccooi 272



Workshop 2 - Differences of exposure limits between the new ICNIRP Guidelines and IEEE

(070 Lo T IS 7= Lo F= T (o OO PUTPP TP 276
Tutorial 1 - Body temperature regulation in MammalS ... 279
Workshop 3 - Dosimetric aspects in exposure assessment to wireless power transfer systems......280

Workshop 4 - Toward an innovative use of ultrashort electric pulses in medicine: From

biological effects to therapeutic appliCatiONS .............covviiiiiiiiiiiiieeieeeeeeee s 293
Student FIASh POSTEr SESSIONS..........iiiiiiiiiiie et e e et e e e e e e e e e e e e nnnnnreees 308
Session FA - Student FIash POSLEr SESSION A .....cooiiiiiiiiiiiiiiieeiii et 308
Session FB - Student Flash POSter SESSION B..........ooiiiiiiiiiiiiee e 313

P OSEEI SESSIONS ...ttt ettt e et e e e e e 318
SESSION PA - POSIEI SESSION A ...ttt et e e e e e e e r e e e e e e e s e a bbb e e e e e eanne 318

P AL 10 P A4 e et e e e e e e 318
Y R (o B o L I TP RTUPUUPPPPRTTPIN 388
PA-GO 10 PA-LAT ...ttt e e e e e e e e aeeraea 448
SESSION PB - POSIEI SESSION B ...ttt e e e e e e e e 496
PB-2 10 PB4 .. e e e e e e e e e e e e e eraaaaas 496
PB-50 10 PB-O8.. .. e e e e et b e e e e e e eeeaaaaaan 563
PB-100 10 PB-144 ...ttt e ettt e e et e e e b e e e eeeeeeeaaaas 613

Y o 0] 11510 £ T TP PP TP PTTPTTTPPRTPTRTIN 667
Y1V Y oo 10 = 667
BIONZE SPONSOIS... .ttt bbbttt e e e en e 668

L@ 11 01T o 1 15 £SO PU 671
] o] (o] £ TP PP PPPPPPPPPPPPPPPN 674

WU L Lo T [ Te [T 676



