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Welcome to Rome
Dear Colleague,
It is a great pleasure to welcome you to Rome for the 10th International Congress of the European 
Bioelectromagnetics  Association  (EBEA2011),  the  premier  European  conference  in  the  area  of 
bioelectromagnetics.  EBEA 2011 is  designed to stimulate further research in this  field through the 
exchange of ideas and a lively debate on state-of-the-art knowledge.
Together with both the Scientific and Organizing Committees, we have planned a meeting that consists  
of  three  Plenary  Sessions,  two  Special  Sessions,  two  Tutorials,  ten  Oral  Sessions  and  nine  Poster 
Sessions,  distributed  across  fifteen  themes  that  represent  the  broad  range  of  interests  in 
bioelectromagnetics.
There are some novelties that we have introduced in order to increase attractiveness of the meeting. 
Firstly, we have introduced a two-step revision process: the Scientific Committee members have acted 
as “editors” assigning reviews to each submitted abstracts from a Board of Reviewers whose scores and 
comments have been considered and condensed in a final recommendation. This in order to improve 
the selection of abstracts and the review process.
This year we have received 167 abstract submissions, at the end of the review process 154 of them 
have been accepted and published in the Abstract Collection book, ISBN 978-88-8286-231-2, together 
with the nine invited talks. Sixty of them will be presented during the Oral sessions. The remaining 
ninety-five abstracts will find space for presentation during the Poster sessions that will take place on 
Tuesday and Wednesday; in order to facilitate and to moderate discussions during the Poster forum, 
dedicated chairpersons have been appointed.
Large prominence has been given to the invited program: with three scientists for plenary lectures, 
two for tutorials and four in the special sessions.
The topics of the plenary sessions will cover several key issues: the opening lecture aims at elucidating 
all aspects of interaction between the scientific and basic research and the regulatory statements in 
health protection in a mutual perspective, the lecture of Tuesday will review EMF effects on neural 
activity in-vitro, and in-vivo in a clinical perspective and, finally, on Wednesday the plenary lecture 
will  give a cross-examination of well  established effects  with the most  interesting mechanisms of 
interaction and models presented in literature.
The two tutorials will take place in parallel and will cover important topics, with the aim to give basics  
knowledge in order to speed-up new research activities on human laboratory studies and application of 
terahertz technology.
An innovation has been inserted in the special sessions, where the two organizers had the possibility of 
inviting two scientists each, and completing the session with two abstracts among the submitted ones.
In  order  to  conclude a meeting  that  will  come again  into  two years,  we decided to introduce a 
Summary Talk that, building on the results shown during these three days, aims to highlighting the 
most interesting and promising data and to transposing research trends for the next future.
Once again this year the students of our Society have demonstrated their activeness and high scientific 
level, we had 31 abstracts in the Student context, 16 oral presentations and 15 poster. The ceremony  
of Students Awards for the best oral presentation (named after Alessandro Chiabrera) and the best 
poster presentation will be during the Gala Dinner in the suggestive location of Aranciera di San Sisto.
This meeting would not be possible without the efforts of many individuals. With thanks to all, we 
would like to mention, in particular, Cristian Annoscia and Alba Lombardi of Tasia, Federica Sibella of  
Musings, Alessandra Paffi and Paolo Marracino with all the students of the Staff, their work, help and 
advice were crucial in the preparation of this meeting.
Finally, we are most grateful to our sponsors and exhibitors for their generous support.
My personal acknowledgment is to the members of the two committees; they have been nicely crucial 
and responsive interlocutors in each phase of this shared effort.
Welcome! We hope you will find our work both intellectually stimulating and enjoyable overall.

Micaela Liberti
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EBEA2011 Schedule & Program
Monday, February 21st

09:00–14:00 EBEA2011 Registration, Bag Pick-up, and Posters Disposal 

09:30–12:00 SATELLITE EVENT: [Mini-Workshop]  Power-Line  Frequency  Magnetic  Fields: 
Recent Human Studies and Future Developments (Aula 1)

10:00-10:30 SATELLITE  EVENT:  [ANSOFT/ANSYS  SEMINAR]  Multiphysic  simulation  in  an 
integrated environment for biomedical applications (Sala del Chiostro)

10:30–13:00 SATELLITE EVENT: EBEA Council Meeting (DIET - 2nd floor)

11:00–12:00 SATELLITE EVENT: [CST SEMINAR] Complete Technology for Medical and Bio-
EM-Simulations (Sala del Chiostro)

14:00–14:30 Opening and Welcome (Aula 1)

14:30–15:30 OPENING  LECTURE:  Scientific  Research  and  Health  Protection:  a  Mutual 
Perspective (Aula 1)

15:30–16:00 Coffee Break (around the Chiostro)

16:00–18:00 ORAL SESSIONS: Chromosome and Gene Effects (Sala del Chiostro)  Risk,∗  
Safety Standards & Policy (in cooperation with EC Project EFHRAN) (Aula 1) 

18:00–18:30 The "St John Singers" Gospel Choir (Concert) (Sala del Chiostro)

18:30–20:00 Welcome Cocktail (around the Chiostro)

Tuesday, February 22nd

08:30–09:30 PLENARY  LECTURE:  Controlling  Neuronal  Excitability  with  Applied 
Electromagnetic Fields (Aula 1)

09:30–10:00 Coffee Break (around the Chiostro)

10:00–12:00 ORAL SESSIONS:  Epidemiological  and Human Studies  (Sala  del  Chiostro)  ∗ 
Medical Applications (Aula 1)

12:00–13:00 Lunch (around the Chiostro)

13:00–14:30 POSTER SESSIONS: (and Coffee) Effects on the Nervous and Immune Systems 
 Exposure Assessment and Occupational Exposure  Medical Applications ∗ ∗ ∗ 

Cancer Relevant Effects (around the Chiostro)

14:30–16:30 ORAL SESSIONS: Exposure Assessment and Occupational Exposure (Sala del 
Chiostro)  Effects on the Nervous and Immune Systems (Aula 1)∗

16:30–17:00 Tea Time (around the Chiostro)

17:00–18:30 SPECIAL SESSIONS: Novel Approaches in Exposure Assessment and Dosimetry 
of  Epidemiological  and  Human  Laboratory  Studies  (Sala  del  Chiostro)  ∗ 
Biomedical and Biotechnological Perspectives of Ultra-Short Pulses (Aula 1)

18:30–19:30 EBEA General Assembly (Aula 1)
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Wednesday, February 23rd

08:30–09:30 PLENARY LECTURE: Mechanisms and Models of Interactions: Lessons Learned 
and Future Perspectives (Aula 1)

09:30–10:00 Coffee Break (around the Chiostro)

10:00–12:00 ORAL SESSIONS:  Dosimetry  (Sala  del  Chiostro)    Interaction  Mechanisms∗  
(Aula 1)

12:00–13:00 Lunch (around the Chiostro)

13:00–14:30 POSTER SESSIONS: (and coffee) Dosimetry  Interaction Mechanisms  Risk,∗ ∗  
Safety Standards & Policy  Studies on Cellular Biology  Instrumentation,∗ ∗  
Methodology & Emerging Technology (around the Chiostro)

14:30–15:30 TUTORIALS:  Application of Terahertz Waves: Sources, Biological Effects and 
Medical  Applications   (Aula  1)   Challenges  and  Design  of  Human∗  
Experimental Studies (Sala del Chiostro)

15:30–16:50 ORAL SESSIONS: Instrumentation & Methodology (Sala del Chiostro)  Effects∗  
on Reproduction & development (Aula 1)

16:50–17:20 EBEA2011 Summary Talk (Aula 1)

17:30–19:00 SATELLITE EVENT: EBEA Council Meeting (DIET - 2nd floor) 

20:30–23:55 EBEA2011 Gala Dinner and Student Awards  (Aranciera di San Sisto: Via Di 
Valle Delle Camene, 11)

Thursday, February 24th

09:00–17:00 SATELLITE EVENT: EMF & SAR Workshop (Sala del Chiostro)
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EBEA2011 Satellite events & Social activities
Monday, February 21st

09:00–14:00 EBEA2011 Registration, Bag Pick-up, and Posters Disposal

09:30–12:00  SATELLITE  EVENT:  [Mini-Workshop]  Power-Line  Frequency  Magnetic  Fields: 
Recent Human Studies and Future Developments (Aula 1)

Current EMF exposure guidelines from the International Commission on Non-Ionizing Radiations (ICNIRP 
- updated in November 2010), used by a growing number of countries to establish their own national  
regulations, are based on an estimated threshold at which a biological effect occurs as a consequence 
of exposure to time-varying electric and magnetic fields. The most reliable effect reported in the 
Extremely  Low Frequency (ELF)  literature  is  the perception of  magnetophosphenes  (perception of 
flickering lights), which still  needs to be verified by human studies conducted at 50 and 60 Hz. A 
reliable threshold at which a systematic biological response can be detected in human neurophysiology 
during and/or following ELF magnetic field exposure remains to be estimated experimentally.  This 
session will be an opportunity to report recent results regarding the effects of relatively high level 
power-line frequency magnetic fields (in the milliTesla range) on human neurophysiology. This includes 
neuromodulatory effects on the brain electrical and oxygen demand as a consequence of magnetic 
field  exposure,  as  well  as  on  the  associated  functional  (cognitive)  consequences.  Up-to-date 
contributions  from  dosimetry,  neuroimaging,  biophysical  modeling  and  cognitive  sciences  will  be 
presented and future directions will be discussed.

10:00–10:30  SATELLITE  EVENT:  [ANSOFT/ANSYS  SEMINAR]  Multiphysic  simulation  in  an 
integrated environment for biomedical applications 

10:30–13:00 SATELLITE EVENT: EBEA Council Meeting (by invitation only)

11:00–12:00 SATELLITE EVENT: [CST SEMINAR] Complete Technology for Medical and Bio-
EM-Simulations (Sala del Chiostro)

The  workshop  will  start  with  a  general  overview  over  CST  technology  including  some  online 
demonstrations and a number of typical applications from bio EM and medical applications such as:  
MRI,  mobile  phone and wireless  applications,  computational  dosimetry  (SAR,  IEEE 1528,  HAC),  EM 
cancer treatment (thermal ablation, hyperthermia), pace makers and others. The presentations will be 
held by experienced application engineers working in the area for several years and representing CST 
in IEEE standardization committees. 

14:00–14:30 Opening and Welcome 

18:00–18:30 The "St John Singers" Gospel Choir (Concert)

18:30–20:00 Welcome Cocktail

Tuesday, February 22nd 

18:30–19:30 EBEA General Assembly

Wednesday, February 23rd 

17:30–19:00 SATELLITE EVENT: EBEA Council Meeting (by invitation only)

20:30–23:55 EBEA2011 Gala Dinner and Student Awards
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Thursday, February 24th

09:00–17:00 SATELLITE EVENT: EMF & SAR Workshop (Sala del Chiostro)

Within the framework of iMERA+ as part of the European Metrology Research Programme (EMRP), the 
Joint  Research Project  "Traceable  measurement  of  field  strength  and SAR for  the  Physical  Agents 
Directive"  aimed to develop artefact  standards,  measurement techniques  and expertise needed to 
establish traceable metrology for SAR and EM field strength measurements at all frequencies that are 
in widespread public use. Based on the recommendations of the International Commission on Non-
Ionizing  Radiation  Protection  (ICNIRP),  the  European  Directive  EC  2004/40/EC  "Physical  Agents 
Directive" will make legal requirements regarding the exposure of workers to electromagnetic fields. It 
limits the SAR between 100 kHz and 10 GHz, and the incident power flux density (PFD) from 10 GHz to 
300 GHz. However, existing standards within Europe do not give comprehensive coverage of SAR and 
PFD over this range. Within this project, partners from seven European National Metrology Institutes 
(NMIs) cooperated to fill the metrological gaps. The results are presented within this workshop. You 
will find more information on the official project website.
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EBEA2011 Plenary, Tutorials & Special Sessions
Monday, February 21st

14:30–15:30 OPENING LECTURE: Scientific Research and Health Protection: a Mutual 
Perspective

Tuesday, February 22nd

08:30–09:30 PLENARY LECTURE: Controlling Neuronal Excitability with Applied 
Electromagnetic Fields

17:00–18:30 SPECIAL SESSION: Novel Approaches in Exposure Assessment and Dosimetry of 
Epidemiological and Human Laboratory Studies

17:00–18:30 SPECIAL SESSION: Biomedical and Biotechnological Perspectives of Ultra-Short 
Pulses

 

Wednesday, February 23rd

08:30–09:30 PLENARY LECTURE: Mechanisms and Models of Interactions: Lessons Learned 
and Future Perspectives

14:30–15:30 TUTORIAL: Application of Terahertz Waves: Sources, Biological Effects and 
Medical Applications  

14:30–15:30 TUTORIAL: Challenges and Design of Human Experimental Studies

16:50–17:20 EBEA2011 Summary Talk and Closing
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EBEA2011 Technical Program
Monday, February 21st

Opening and Welcome
Aula 1 14:00-14:30

Welcome  of  Gianni  Orlandi,  Director  of  the  Department  of  Information  Engineering, 
Electronics and Telecommunications, "Sapienza" University of Rome

Welcome of Paolo Lampariello, President of the Italian Electromagnetics Society

"Program Highlight", Micaela Liberti, EBEA2011 Chair

OPENING LECTURE: Scientific Research and Health Protection: a Mutual 
Perspective
Chair: Carmela Marino, Invited speaker: Paolo Vecchia

Aula 1 14:30-15:30

The scope of bioelectromagnetics is extremely wide. In principle, the discipline aims at 
elucidating all aspects of interaction of electromagnetic fields with biological systems, 
irrespective of whether such interactions may impact on health, and whether the impact 
is adverse or beneficial. However, in the last decades scientific research has been mostly 
driven by public concern about possible health risks of exposure to electromagnetic fields.

Coffee Break 
around the Chiostro 15:30-16:00

ORAL SESSIONS
Aula 1 and Sala del Chiostro 16:00-18:00

Aula1 Sala del Chiostro

Risk, Safety Standards & Policy (in 
cooperation  with  EC  Project 
EFHRAN)
Chair: Mirjana Moser, Paolo Rossi

Chromosome- and Gene Effects

Chair: Vijayalaxmi, Jukka Juutilainen 

16:00

From  Behavioral  Monitoring  to  Functional 
Brain  Imaging:  Impact  of  a  60  Hz  Magnetic 
Field at 1.8, 3 and up to 50 mT in Humans

Radiofrequency radiation at 1950 MHz UMTS 
signal  does  not  induce  cellular  response  in 
neuronal-like PC12 cells
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Alexandre  Legros;  Michael  Corbacio;  Jodi  
Miller;  Julien  Modolo;  Nicole  Juen;  Daniel  
Goulet;  Jacques  Lambrozo;  Michel  Plante;  
Martine Souques; Frank Prato

International  agencies  are  publishing  guidelines 
recommending  exposure  limits  to  Extremely  Low 
Frequencies  (ELF,  300Hz)  Magnetic  Fields  (MF)  for 
public  and  workers.  Guidelines  are  based  on 
scientific data and are regularly updated. However, 
an accurate threshold for reliable biological ELF MF 
effects in humans is still to be established and new 
studies are needed. Since 2005, our group is focusing 
on  human investigations  testing  exposures  to 60Hz 
MF at  1.8  and  3 mT.  We are  currently  developing 
protocols  up  to  50mT.  Our  general  objective  is  to 
establish  this  threshold.  Results  from this  program 
and future developments will be presented.

Olga Zeni;  Anna Sannino;  Maurizio  Sarti;  Rita  
Massa; Maria Rosaria Scarfì 

In  this  study  rat  pheochromocytoma  cells  were 
exposed to 1950 MHz radiofrequency radiation (UMTS 
signal,  SAR  10  W/kg)  to  assess  possible  cytotoxic 
effects.  The  results  obtained  indicate  that  24  h 
exposure does not affect cell viability and apoptosis.

16:20
Airport  security  body  scanners  in  a 
precautionary perspective

Alessandro Polichetti; Roberta Pozzi

Microwaves-emitting  whole  body  scanners  for 
detection of hidden weapons or explosives have been 
installed in several airports. Exposure levels are very 
low  and  thermal  acute  effects  are  not  possible. 
However,  consumers’  associations  and  scientific 
societies  have  affirmed  that,  due  to  the  lack  of 
information about possible long-term effects of the 
microwaves  generated  by  body  scanners,  a 
prudential  approach  is  necessary.  This  issue  is 
discussed under a precautionary perspective, on the 
basis  of  the current  status  of  scientific  knowledge 
about  health  effects  related  to  exposures  to 
microwaves emitted by body scanners, discriminating 
what is established from what is still uncertain.

In Vitro THz Field Exposition of Skin Cells

Christian  Jastrow;  Thomas  Kleine-Ostmann;  
Mohammed Salhi;  Thorsten  Schrader;  Henning  
Hintzsche;  Helga  Stopper;  Uwe  Kärst;  Bernd 
Heinen;  Mohammad  Khaled  Shakfa;  Michael  
Schwerdtfeger

Field  exposition  experiments  at  106 GHz,  380 GHz 
and  2,52  THz  have  been  performed  to  search  for 
possible genotoxic effects of THz radiation in vitro. 
Two  different  human  skin  cell  types  have  been 
exposed  for  2  h  and  8  h  to  continuous-wave  THz 
radiation at three different power flux densities. The 
results were analysed with respect to strand breaks, 
aneugenic  and  clastogenic  effects.  Furthermore 
dosimetric  calculations  as  well  as  temperature 
measurements during exposure where done.

16:40
French General Practitioners (GPs) knowledge 
of EMF

Martine  Souques;  Jacques  Lambrozo;  Anne 
Perrin

The information available on the EMF and health has 
been  studying  by  means  of  a  poll  within  a 
representative panel of French GPs.  Questions was 
about the GPs’ knowledge on EMF, their sources of 
information and the place of EHS in their practice.
Results show that GPs are little informed about the 
health  effects  of  EMF,  mainly  from  mainstream 
media. They ask for more information. They trust the 
scientific  community.  Their  patients  ask  them few 
questions, but especially on mobile phones, mobile 
phones  antennas,  and  high-voltage  power  lines. 
Among their patients, a little complain about EHS.

Study on gene expression of Hsp70 for CHO-K1 
cells  due  to  2.45GHz  microwave  exposure 
under  the  temperature  controlled 
environment

Yukihisa  Suzuki;  Masao  Taki;  Junji  Miyakoshi;  
Kanako Wake; Soichi Watanabe

No summary available
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17:00
Actions  Taken  by  the  WIK  “EMF  and 
Environment”  Working  Group  to  Provide 
Reliable and Understandable EMF Information

Frank  Gollnick;  Gabi  Conrad;  Annette  
Hillebrand;  Franz  Büllingen;  Karl-Heinz  
Neumann

Since  January  2010,  the  Working  Group  “EMF  and 
Environment”  at  the  WIK  Institute  in  Germany 
provides independent information to those who are 
involved in the EMF debate.  Basis  of  their  work is 
continuous  analysis/evaluation  of  EMF  research 
results  and  monitoring  of  the  public  debate.  The 
group’s public service includes a website plus weekly 
and quarterly published free of charge information 
media. An extended information service on a daily 
basis is provided for paying clients via extranet. The 
independent expert group offers a point of contact 
and  is  open  in  any  direction  for  cooperation  with 
scientists, organizations, official bodies, companies, 
etc.

In  vitro  effects  of  radiofrequency 
electromagnetic  fields  on  human  fibroblasts 
primary cell cultures

Paolo Galloni; Luisella Bocchio Chiavetto; Anna  
Maria Cattaneo; Rossella Lodato; Rosanna Pinto

Possible effects of exposure to 900 MHz GSM RF fields 
on  gene  expression  in  human  fibroblasts  were 
evaluated.  Cell  lines  derived  from  eight  healthy 
donors were exposed to a SAR of 0.4 W/kg, 1 W/kg 
or sham exposed for 24 or 72 hours. The expression 
levels  of  the  target  genes,  involved  in  cell  stress 
response,  neuronal  differentiation  and  apoptosis 
processes  were  analyzed  by  Real  Time  PCR.  A 
reduction  in  the  expression  levels  of  some  genes 
(BCL2; MAPK-P38; BDNF) was evidenced, at different 
SAR  levels  and  exposure  times,  failing  to  put  in 
evidence a dose-response trend

17:20
A Case-Study  of  the  Complex  Relationships 
Between Science and Law

Susanna Lagorio; Paolo Vecchia

An  Italian  Court  has  recently  recognized  the 
occupational origin of a trigeminal schwannoma in a 
user of mobile telephones, and ordered the Italian 
Workers'  Compensation  Authority  (INAIL)  to  award 
the applicant a compensation for a high degree (80%) 
permanent disability.
We describe and discuss the salient aspects of this 
unprecedented  ruling  as  a  case-study  in  the 
framework  of  the  use  (and  misuse)  of  scientific 
evidences in toxic-tort litigation.
A comprehensive strategy to improve the quality of 
expert  witness  testimony  in  legal  proceedings  and 
promote  just  and  equitable  verdicts  is  urgently 
needed in Italy.

Pre-exposure  to  50  Hz  magnetic  fields 
modifies menadione-induced genotoxic effects 
in Human SH-SY5Y neuroblastoma cells

Jukka  Luukkonen;  Anu  Liimatainen;  Anne  
Höytö; Jukka Juutilainen; Jonne Naarala

Our  previous  study  showed  that  pre-exposure  to 
extremely low frequency (ELF) magnetic fields (MF) 
altered cancer-relevant cellular responses (cell cycle 
arrest,  apoptosis)  to  menadione-induced  DNA 
damage, but it did not include endpoints measuring 
actual genetic damage. Here, we demonstrate that 
pre-treatment with a 50 Hz MF at 100 µT for 24 hours 
enhances  menadione-induced  DNA  strand  breaks, 
DNA  repair  rate,  and  micronucleus  formation  in 
human  SH-SY5Y  neuroblastoma  cells.  The  results 
confirm  our  previous  findings  showing  that  pre-
exposure  to  MFs  as  low  as  100  µT  alters  cellular 
responses  to  menadione,  and  show  that  increased 
genotoxicity results from such interaction.

17:40
The  EFHRAN  Risk  Assessment  Network  on 
Electromagnetic  Field  Exposure.  The  Risk 
analysis and Risk Assessment outcomes

Paolo Ravazzani

EFHRAN (European Health Risk Assessment Network 
on Electromagnetic Fields Exposure) is a three-year 
project of the European Commission (February 2009 – 
January 2012) in the framework of the Programme of 
Community  Action  in  The  Field  of  Health  (2008-
2013), Health 2008. EFHRAN is coordinated by Paolo 
Ravazzani  and  involves  7  additional  partners  from 

Evaluation  of  the  effects  of  extremely  low 
frequency electromagnetic fields on myoblast 
differentiation

Roberto Iorio; Simona Delle Monache; Francesca  
Bennato;  Claudia  Di  Bartolomeo;  Rosella  
Cardigno

The aim of this study was to evaluate the effects of 
ELF-EMF  on  in-vitro  myogenesis.  We  demonstrated 
that the exposure of C2C12 cells to an ELF-EMF with 
a  sinusoidal  waveform  of  1  mT  amplitude  and 
frequency of 50 Hz improves myoblast migration. By 
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different countries in Europe. More than 15 European 
research centers, universities and other stakeholders 
have already provided their interest in the activities 
of this project.

contrast,  no  significant  variation  was  observed 
neither in the cell proliferation nor in the myoblast 
adhesion and spreading. Additionally, we found that 
m-calpain,  but  not  µ-calpain,  may  be  involved  in 
mediating  the  ELF-EMF  stimulatory  effect  on 
myoblast motility.

The "St John Singers" Gospel Choir (Concert)
Directed by Alessandra Paffi

Sala del Chiostro 18:00-18:30

Welcome Cocktail
around the Chiostro 18:30-20:00
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Tuesday, February 22nd

PLENARY  LECTURE:  Controlling  Neuronal  Excitability  with  Applied 
Electromagnetic Fields
Chair: Ferdinando Bersani, Invited speaker: Dominique Durand

Aula 1 8:30-9:30

Applied electrics  fields  are known to excite neural  tissue but have been also used to 
suppress neural activity. The controlling effects of these fields have been observed both in 
the central and in the peripheral nervous system and have been shown to be effective in a 
variety of conditions such as Parkinson's disease or chronic pain. The mechanisms of these 
effects are still mostly unknown but vary considerably with the frequency of the applied 
fields. The effect of applied electromagnetic fields applied at various frequencies such as 
DC stimulation (tDCS), low frequency stimulation (LFS) (1-5Hz), high Frequency (HFS) (80 
to 200Hz), very high frequency stimulation (VHFS) (1kH-30KHz) on neural activity in in-
vitro, and in-vivo animal experiments will be reviewed. Clinical applications as well as the 
mechanisms of action and novel stimulation methods will also be addressed.

Coffee Break 
around the Chiostro 9:30-10:00

ORAL SESSIONS
Aula 1 and Sala del Chiostro 10:00-12:00

Aula 1 Sala del Chiostro

Medical Applications
Chair: Frank Prato, Ruggero Cadossi

Epidemiological & Human Studies
Chair: Eric van Rongen, Susanna Lagorio 

10:00

Transcranial  Direct  Current  Stimulation  for 
tinnitus  treatment:  a  dosimetric  comparison 
between different sites of stimulation

Marta  Parazzini;  Serena  Fiocchi;  Paolo  
Ravazzani

Tinnitus  is  considered  as  an  auditory  phantom 
percept.  Recently,  the  Transcranial  Direct  Current 
Stimulation  (tDCS)  has  been  proposed  as  a  new 
approach  for  tinnitus  treatment.  tDCS  is  a 
noninvasive  brain  stimulation  technique  which 
modulated cortical excitability in the brain region of 
interest thought a weak DC current. Potential target 
of interest for the suppressing of tinnitus include the 
temporal  and  temporoparietal  cortex  and  the 
prefrontal areas. Aim of this paper is to estimate by 

Is  Human  Brain  Activity  Modulated  by 
Powerline  Frequency  Magnetic  Field 
Exposure?

Nicole  Juen;  Julien  Modolo;  Alex  Thomas;  
Alexandre Legros

The  combined  technolgoy  of  Magnetic  Resonance 
Imaging  (MRI)  and  electroencephalography  (EEG) 
were  used  in  this  pilot  study  to  investigate 
neurophysiological  changes  during  60  Hz  exposure. 
The experimental protocol was conducted inside the 
MRI while EEG was recorded, and consisted of both a 
sham  and  real  exposure  condition.  Interestingly, 
alpha  power  increased  in  the  real  exposure 
condition.  We  confirm that  60  Hz  artifact  can  be 
successfully removed from EEG data so that the MF 
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computational  methods  the  spatial  distribution  of 
the  electric  potential,  the  electric  field  and  the 
current density in the brain during tDCS for tinnitus 
suppression.

effects can be examined. Future work will  involve 
refining  the  filtering  and  data  analysis  strategies, 
introducing  functional  MRI  into  the  protocol,  and 
investigating event-related potentials (ERPs).

10:20
Effect  of  repeated  magnetic  stimulation  on 
sensori motor recovery in spinal cord injured 
patients

Rashmi  Mathur;  Suneel  Kumar;  Suman  Jain;  
Jitendra Behari; Valery Avelev

Repeated transcranial (motor area of lower limb) and 
spinal  cord  injury  (SCI)  site  stimulation  by  non-
invasive  magnetic  field  for  10  weeks  in  complete 
lower thraco-lumbar SCI patients improved the ASIA 
score  to  B/C,  urinary  bladder  control  and  healed 
pressure  ulcers.  It  reduced  pain  and  improved 
sensori  perception  besides  improving  the  motor 
control  in the key muscles of  the lower limb. The 
parameters for study were objective assessment of 
sensori motor function by nociceptive flexion reflex 
and motor evoked potentials besides the subjective 
assessment utilizing variety of questionnaires.

Prenatal  and  Postnatal  Cell-Phone  Exposure 
and Headaches in Children

Madhuri Sudan; Leeka Kheifets; Jørn Olsen

With  the  rapid  growth  of  cellular  communication 
technology, children are increasingly exposed to cell 
phones beginning at early ages.  Prospective cohort 
studies  of  this  exposure  in  children  have  been 
identified  as  a  high  priority  research  need by the 
WHO.  This  study  will  explore  the  potential 
association  between  prenatal  and  age-seven  cell 
phone  exposure  and  headaches  in  children  in  the 
Danish  National  Birth  Cohort.  As  cell  phones  are 
extremely prevalent, even a very small effect of this 
exposure on development of headaches could have a 
large  public  health  impact,  as  would  findings 
indicating no association.

10:40
A  hybrid  method  for  the  calculation  of 
induced  currents  in  the  head tissues  during 
transcranial magnetic stimulation

Nikolaos  Tachas;  Konstantinos  Baskourelos;  
Konstantinos Efthimiadis; Theodoros Samaras

In  this  work  we  introduce  a  hybrid  numerical 
technique  which  combines  the  finite  element  and 
the  impedance  methods  to  calculate  the  induced 
fields  inside  tissues  during  transcranial  magnetic 
stimulation (TMS). The results show that the hybrid 
technique  can  overcome  the  drawbacks  of  both 
methods and be implemented for detailed models of 
the  head  (2mm  resolution)  under  a  realistic  coil 
source (comprising spirally-wound lamina instead of 
thin-wire  loops).  The  percentage  difference  in  the 
maximum predicted  current  between  realistic  and 
generic sources can reach 53%. This approach is of 
benefit  for  the  planning  of  repetitive  TMS  on  an 
individual patient basis.

Does  radiofrequency  electromagnetic  field 
exposure influence sleep behaviour?

Evelyn Mohler; Patrizia Frei; Charlotte Braun-
Fahrländer;  Jürg  Fröhlich;  Georg  Neubauer;  
Martin Röösli

The  aim  of  this  cross-sectional  study  was  to 
investigate the association between sleep behaviour 
and  exposure  to  radio  frequency  electromagnetic 
fields  (RF-EMF)  using  objective  data  for  both 
exposure and sleep behaviour. Sleep behaviour was 
measured  in  120  participants  by  means  of  an 
actigraphic  device  during  two  weeks.  RF-EMF 
exposure  was  measured  with  a  personal  exposure 
meter.  There  was  no  association  between  sleep 
duration  as  well  as  sleep  efficiency  and  various 
exposure measures.  Our study does not  suggest  an 
effect  of  RF-EMF  exposure  on  the  objectively 
measured  sleep  behaviour  as  well  as  on  the  self-
reported sleep quality.

11:00
Breath Activity Monitoring by Using an ad-hoc 
Designed UWB Radar

Erika  Pittella;  Stefano  Pisa;  Paolo  Bernardi;  
Marta Cavagnaro; Emanuele Piuzzi

Continuous monitoring of respiratory activity is very 
important to evaluate pathologies of the respiratory 
apparatus  and  to  prevent  some  diseases. 
Conventional  techniques,  like  spirometry,  can  be 
uncomfortable  and  not  always  applicable.
Many papers have shown that ultrawideband systems 

Idiopathic  environmental  intolerance 
attributed  to  electromagnetic  fields:  a 
systematic review of provocation studies with 
objective outcome measures

Gunnhild  Oftedal;  G.  James  Rubin;  Eric  van  
Rongen; Rosa Nieto-Hernandez ; Lena Hillert

Sufferers  of  idiopathic  environmental  intolerance 
attributed to electromagnetic fields (IEI-EMF) believe 
that exposure to EMF causes their symptoms. In this 
review  we  tested  whether  EMF  may  cause 
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can be used for remote monitoring. The Authors have 
already proposed a circuit model suitable to design a 
UWB radar for the breath activity monitoring. In this 
work the source and receiver of the UWB radar are 
designed and the whole system is tested for breath 
activity monitoring. Results show that the receiver is 
able to detect the different respiratory phases.

physiological  or  cognitive  reactions  in  IEI-EMF 
sufferers. We also explored whether methodological 
issues might have played a role in the outcome of 
the studies. Twenty nine studies were reviewed and 
five resulted in a positive finding. The review does 
not support the assumption that EMF exposure of IEI-
EMF  individuals  may  result  in  physiological  or 
cognitive effects that may explain their attribution 
of symptoms to EMF.

11:20
Pulsed  Electromagnetic  Fields  in  Human 
Cartilage Explants

Alessia  Ongaro;  Agnese  Pellati;  Federica  
Francesca  Masieri;  Angelo  Caruso;  Stefania  
Setti;  Ruggero  Cadossi;  Roberto Biscione;  Leo  
Massari; Monica De Mattei

The aim of this study was to investigate the effects 
of low-frequency low-energy pulsed electromagnetic 
fields  (PEMFs)  on proteoglycan (PG) metabolism of 
human  articular  cartilage  explants  from  patients 
with osteoarthritis  (OA). Explants were cultured in 
vitro with or without the insulin-like growth factor-I 
(IGF-I)  and  interleukin-1β  (IL-1β)  in  the  culture 
medium. 
The results of this study showed that both PEMF and 
IGF-I augment cartilage explant anabolic activities, 
increasing PG synthesis, and counteract the catabolic 
activity  of  IL-1β  in  OA.  We  hypothesize  that  both 
IGF-I  and  PEMF  have  chondroprotective  effects  on 
human articular cartilage in particular in early stages 
of OA.

Pooled  analysis  of  case-control  studies  on 
malignant  brain  tumours  and  the  use  of 
mobile  and  cordless  phones  including  living 
and deceased subjects

Lennart  Hardell;  Michael  Carlberg;  Kjell  
Hansson Mild

We have studied the use of wireless phones and the 
risk  for  brain  tumours  since  the  1990’s.  Two case-
control  studies  included  only  living  cases  and 
controls. A recent case-control study included cases 
that  had  died  before  we  could  interview  them. 
Deceased controls were used. In a pooled analysis of 
these three studies we found an increased risk for 
malignant  brain  tumours  and  use  of  mobile  or 
cordless  phones.  The  risk  increased  further  with 
latency and cumulative use. Highest risk was found 
in the group with first use of a wireless phone before 
the age of 20 years.

11:40
Electroporation  of  Bone  Tissue:  Implications 
for Use in the Treatment of Bone Metastasis 
with Electrochemotherapy

Ruggero Cadossi; Milena Fini; Mattia Ronchetti;  
Francesca De Terlizzi; Francesco Cavani

Electrical pulses were applied to the distal femur of 
rabbits  by  inserting  four  electrodes  in  order  to 
evaluate if and to what extent cell electroporation 
could be achieved in such a non-homogenous tissue. 
Dose response effect of number of pulses delivered 
was observed. 120 pulses at 1750V/cm successfully 
removed  all  osteogenetic  activity  among  the 
electrodes,  as  evidenced  by  tetracyclin  staining. 
These preclinical results lay the foundation for use of 
electroporation  in  the  treatment  of  bone 
metastases.

Mobile  Phones  and  Multiple  Sclerosis  –  a 
nationwide cohort study in Denmark

Aslak  Harbo  Poulsen;  Egon  Stenager;  
Christoffer  Johansen;  Joan  Bentzen;  Joachim 
Schüz

Danish mobile phone subscription holders from 1987 
to 1995 followed up through 2004 did not have an 
overall  increased  risk  of  multiple  Sclerosis  (MS). 
However  women  with10+  years  of  use  had  a 
significantly  elevated  risk  of  MS.  Also  the  initial 
symptoms  of  MS  differed  in  subscription 
holders(p=0.0299)  with  the  risk  of  tiredness  and 
optic  neuritis  being  elevated  in  women  and  men 
respectively. In both genders did we se an increased 
risk of Diplopia (Double vision)

Lunch
Around the Chiostro 12:00-13:00
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POSTER SESSIONS (and Coffee)
Around the Chiostro 13:00-14:30

Cancer Relevant Effects
Chair: Olga Zeni

Pooled Cohort Study on Electromagnetic Field 
Exposure and Health

Roel  Vermeulen;  Pauline  Slottje;  Anke  Huss;  
Tom Koeman; Hans Kromhout

The Dutch  Pooled Cohort  consists  of  6 prospective 
cohort studies resulting in a total study population of 
more  than  200.000  subjects.  Residential  and 
occupational history will enable linkage to geospatial 
exposure  models  and  JEMs.  In  addition,  in  a 
subpopulation  of  >100.000  subjects  (5  of  the 
cohorts),  exposure  to  RF  and  ELF  sources, 
demographical and lifestyle information, as well as 
symptoms and wellbeing are addessed by means of 
questionnaires.  The  Pooled  Cohort  participates  in 
COSMOS. Data collection will  start early 2011. The 
large  Dutch  Pooled  Cohort  is  expected  to  add 
significant  new insights  into  the  area  of  EMF  and 
health.

Predictors  of  mobile  phone  use  and 
overestimation of recalled mobile phone use 
among  children  and  adolescents  in  a  case-
control study (CEFALO-study)

Denis  Aydin;  Maria  Feychting;  Joachim Schüz;  
Lars Klaeboe; Martin Röösli

It is still not clear whether the use of mobile phones 
is a risk for brain tumors in adolescents. Case-control 
studies relaying on self-reported exposure data are 
prone  to  recall  errors.  We  compared self-reported 
mobile phone use with recorded data from network 
operators  from Denmark,  Sweden and Switzerland, 
and assessed predictors of overestimation among a 
subset  of  CEFALO  participants.  Cumulative  number 
and duration of calls and the time since first use of 
mobile  phones  were  overestimated  on  average  by 
cases and controls. Lower levels of mobile phone use 
were  associated  with  a  higher  probability  of 
overestimation of phone use.

Genotoxicity  investigation  of  ELF-  magnetic 
fields with the bacterial VITOTOX® test

Annemarie  Maes;  Roel  Anthonissen;  Luc  
Verschaeve

The bacteria VITOTOX® test was used to assess SOS-
based mutagenicity following a 1h ELF-magnetic field 
exposure alone and in combination with a selection 
of  well  known  chemical  mutagens.  In  this  very 
sensitive  short  term  test  luminescence  is  used  to 

measure mutagenesis. ELF-magnetic fields (100 and 
500  µT)  were  shown  not  to  induce  SOS-based 
mutagenicity  in  the  Salmonella  typhimurium 
bacterial constructs and not to alter the effects of 
the well known chemical mutagens that were used in 
this study. These results are in accordance with most 
of the literature data on ELF-MF’s genotoxicity and 
their  combined  effects  with  environmental 
mutagens.

Differential effects of magnetic fields in vitro 
and in vivo

Carlos Martino; Pablo Castello; Frank Barnes

The aim of the present study was divided into two 
parts: to investigate the modulation of H2O2 by low-
level fields, and to examine effects of RF magnetic 
fields on growth rates of cancer cells. We examined 
the response of fibrosarcoma, and pancreatic cancer 
cell lines under a combination of magnetic fields: 45 
μT static fields in perpendicular to an RF signal. The 
exposures  to  an  RF  signal  ranging  from  5-10  MHz 
were  conducted  at  a  specific  absorption  rate  of 
0.001W/kg  and  0.2  W/kg.  The  results  indicate 
interplay  between  the  intensities  of  the  magnetic 
field and the induced electric field.

Effect  on  tumoral  cells  of  low  intensity 
electromagnetic waves

Vitaly  Kalantaryan;  Radik  Martirosyan;  Lusine  
Nersesyan; Anahin Aharonyan; Irina Danielyan;  
Hrachya  Stepanyan;  Jilda  Gharibyan;  Naira  
Khudaverdyan

Our  studies  revealed  a  correlation  between 
antitumor activity of millimeter therapy (MMT) with 
inhibition of methylation of tumor DNA in vivo.After 
15 seances of MM-therapy without cytostatic drugs, 
in  animals  exposured  30  min  was  observed  an 
inhibition of tumor growth by 33,5% compared with a 
control  group  and  a  sharp  suppression  of  DNA-
methylation level 2.5 times as much. The antitumor 
effect  of  MM-waves,  obtained  without  cytostatics, 
shows  promising  development  of  MM-therapy  for 
clinical  oncology  in  the  treatment  of  malignant 
neoplasms.

Effects on the Nervous and Immune 
Systems
Chair: Florence Poulletier de Gannes

The effect of thirty-minute UMTS RF exposure 
on human auditory evoked potentials and the 
MMN response
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Attila Trunk; Gabor Stefanics; Gyorgy Thuroczy;  
Istvan Hernadi

We examined the effects of  a single 30 min UMTS 
EMF exposure on human auditory evoked potentials 
(AEPs) and automatic change detection indexed by 
mismatch  negativity  (MMN).  We  recorded  ERP 
responses  of  33  healthy  young  volunteers  to  brief 
standard  and deviant  auditory  stimuli.  We did  not 
find  significant  effect  of  EMF  irradiation  on  the 
amplitude  or  latency  of  analyzed  ERP components 
(N100, P200) and MMN difference waves. The present 
study supports the notion that acute UMTS exposure, 
in  the  present  experimental  conditions,  does  not 
induce measurable immediate alterations of human 
ERPs  or  automatic  deviance  detection  processes 
indexed by MMN.

No  effects  of  30  min  UMTS  mobile  phone 
exposure on thermal pain threshold in young 
healthy human volunteers

Zsuzsanna Vecsei; Árpád Csathó; József Bakos;  
György Thuróczy; István Hernádi

Effect of a single 30 min UMTS mobile phone like RF 
exposure  or  placebo  treatment  was  examined  on 
thermal  pain  threshold  of  young  healthy  human 
volunteers in a double blind, placebo controlled task 
design.  The  measurement  protocol  was  previously 
validated  in  a  capsaicin  induced  hypersensitivity 
model.
Our results support the notion that a single exposure 
to a 3G mobile phone like RF signal source does not 
interfere  with  basic  somatosensory  mechanisms  of 
healthy human subjects.  Thus,  we can not  assume 
any alterations to either peripherial nociception or 
central pain perception after 30 min UMTS exposure 
in young healthy human volunteers.

Biological  effects  of  high  power  pulsed-
modulated  microwave  at  3  GHz:  acute 
exposure on freely moving rats

Céline Crétallaz; Christine Amourette; Ioannis  
Lamproglou;  Alice  Collin;  Philippe  Leveque;  
William Fauquette; Michel Diserbo; Anne Perrin

New technologies for military radars use high peak 
power microwaves. It is necessary to investigate the 
potential  biological  effects  induced  by  such 
exposures of the staff for risk assessment. A special 
emitting device was developed in our laboratory in 
order to reproduce a 3 GHz (S-band) radar exposure 
on  freely  moving rats.  Two series  of  animals  were 
exposed  to  acute  exposure  (SAR  15  W/kg)  and 
compared  to  shams.  No  effect  was  shown  on 
cognitive  performances.  The  experiment  is  not 
finished  for  ACTH  and  corticosterone  blood 
concentration and the results will  be presented at 
the meeting.

Electromagnetic field exposure and cognitive 
effects in 5-year old children

Anke  Huss;  Ulrike  Gehring;  Rob  van  Strien;  
Johan  Beekhuizen;  Marcel  van  der  Wal;  Hans  
Kromhout; Roel Vermeulen

We aim at assessing potential effects of exposure to 
environmental RF-EMF on cognition in five-year-old 
children; by expanding the Amsterdam Born Children 
and  Development  birth  cohort  to  environmental 
exposures. In this study, 2500 children participated 
in a cognitive test battery of sensory-motor speed, 
visuomotor skills and response selection. We will link 
children’s residential history to a geospatial exposure 
model, assess additional RF-EMF sources at home by 
means of questionnaires and visit  schools to assess 
exposure-relevant characteristics. Since no previous 
study has evaluated effects of environmental RF-EMF 
exposure in children, our study will  add significant 
insight to this open issue.

Nociceptive  sensitivity  of  land  snails  Helix 
albescens  under  weak  long-term 
electromagnetic shielding

Natalia Temuryants; Alexandra Kostyuk

We  studied  nociceptive  sensitivity  of  snails  Helix 
albescens under weak electromagnetic shielding. We 
found that  under  such  conditions,  three  phases  of 
changes  in  nociception  are  detectable:  phase  I  – 
increase  of  sensitivity  to  the  thermal  stimulus 
(hyperanalgesia); phase II – decrease in nociceptive 
sensitivity (hypoanalgesia); phase III – return of the 
studied  parameters  to  the  initial  levels.  Unlike 
during  natual  weakening  of  the  ambient 
electromagnetic  field,  weak  shielding  produced 
phase changes in nociception that  are greater and 
last  longer.  In  addition,  we  found  that  weak 
electromagnetic  shielding  causes  changes  in  the 
infradian activity and leads to the development of 
desynchronosis.

Effect  of  Pulsed  Electromagnetic  Field 
Exposure on A2A Adenosine Receptors in Rat 
Brain

Katia Varani; Fabrizio Vincenzi; Martina Targa;  
Carmen  Corciulo;  Stefania  Setti;  Pier  Andrea  
Borea; Ruggero Cadossi

The aim of  this  research was to evaluate whether 
PEMF exposure  produces changes in  A2AAR affinity 
and density in rat brain. To better investigated the 
effect of PEMFs, A2AAR binding parameters were also 
evaluated  at  different  times  and  intensity  of 
exposition.  A2AARs  affinity  and  density  have  been 
investigated in the presence and in the absence of 
PEMFs in whole rat brain, rat brain membranes and 
primary rat cortical neurons and membranes. These 
results  suggest  that  PEMF  treatment  has  different 

16



Ebea 2011 21-24 February 2011, Rome, Italy

effect  closely  associated  to  the  various  biological 
preparation  as  whole  organ or  cells  in  comparison 
with isolated membranes.

Effect  of  Pulsed  Electromagnetic  Field 
Exposure  on  Adenosine  Receptors  in  Human 
Fibroblast-like Synoviocytes

Katia  Varani;  Fabrizio  Vincenzi;  Carmen 
Corciulo;  Federica  Masieri;  Alessia  Ongaro;  
Monica De Mattei; Leo Massari; Stefania Setti;  
Pier Andrea Borea; Ruggero Cadossi

The  aim  of  this  study  was  to  investigate  if  PEMF 
exposure could modulate the adenosine receptors of 
synoviocytes  as  these  cells  are heavily  involved in 
joint inflammation. In this study we show that PEMFs 
can modulate the expression and the presence of the 
anti-inflammatory adenosine receptors as A2A and A3 
subtypes. These findings suggest that the activation 
of adenosine receptors following PEMF exposure may 
significantly contribute to control joint inflammation 
and  open  new perspectives  to  develop  local  anti-
inflammatory  treatments  finally  resulting  in  a 
chondroprotective  effect  for  the  joint  cartilage, 
especially in early phase of osteoarthritis.

Rat’s  electroencephalogram  changes  during 
sleep due to continuous and 8 Hz- modulated 
900 MHz electromagnetic radiation

Heba  Fahmy;  Haitham  Mohamed;  Anwar  
ELsayed; Nasr Radwan

900  MHz  electromagnetic  radiation  (EMR)  {either 
continuous or modulated at 8 Hz} could modify the 
sleep electroencephalogram (EEG) especially during 
the rapid eye movement (REM) state. There was a 
difference in the configuration of alterations induced 
in  the  EEG  power  spectrum  between  GA  (8  Hz-
modulated EMR)  and  GB  (continuous  EMR)  as 
compared to the control group. This difference might 
refer  to  the  interaction  between  the  modulation 
frequency (8 Hz) and its synonym wave band (theta) 
of  the  EEG.  The  changes  remained  even  after  (7 
to10)  days  of  the cessation of  exposure suggesting 
persistent impact of EMR on the rat’s EEG.

Effects  of  50-Hz Magnetic  Field  on Cytokine 
Production in Young Healthy Men

Brahim  Selmaoui;  Jacques  Lambrozo;  Linda  
Sackett-Lundeen; Erhard Haus; Yvan Touitou
No summary available

Cellular Response in Experimental Exposure to 
Electromagnetic Fields

Dana  Camelia  Dabala;  Didi  Surcel;  Csaba  
Szanto; Simona Miclaus; Ovidiu Rotaru

The aim of this study was to show the effects of the 
chronic  exposure  to  EMF  on  the  immune  and 

oxidative response. In vivo experiment was carried 
out on 80 Wistar rats that were divided in control 
groups  and  EMF–exposed  groups.  The  rats  were 
exposed  to  RF  EMF  that  covers  a  range  of  the 
frequencies  between  140-160  MHz.  The  following 
parameters  were  assessed:  a)  3HTdR incorporation 
test;  b)  IL-1  assay;  c)  TNF-assay;  d) 
Chemiluminescence’s assay; e) Lipid peroxides. Our 
results  indicates  an  association  between 
electromagnetic  fields  and  immune  and  oxidative 
response, suggesting increased modifications in the 
group with prolonged exposure.

Exposure  Assessment  and 
Occupational Exposure
Chair: Jolanta Karpowicz

Modeling In Situ Electric Fields Induced in Gun 
Resistance Welding Operators

Patryk Zradziński
Spot  welding  devices  used to  join  metal  elements 
usually  are  the  sources  of  strong  50  Hz  magnetic 
fields. Suspended guns for resistance welding are of 
special  concern  in  the  occupational  safety 
engineering  because  of  the  need  to  assess  the 
worker’s  exposure  to  strong  magnetic  fields. 
Investigations  covered  11  cases  of  suspended  gun 
operator’s  exposure  scenarios  -  8  cases  of  real 
geometries of operator posture and gun and 3 cases 
of  standardized  geometries  (EN  50505:2007).  The 
results  showed  a  high  variability  of  in  situ  E-field 
depending on both worker’s posture and resistance 
gun location: 5-fold in heart and 32-fold in brain.

Analysis  of  high  voltage  networks  and  train 
networks in the EXPERS study

Isabelle Magne; François Deschamps; Mikael Le  
Lay; Jean-Luc Richard; Mfoihaya Bedja; Gilles  
Fleury; Laurent Le Brusquet; Martine Souques;  
Jacques Lambrozo; Alexandre Carlsberg

One of  the  points  of  interest  of  the  study  of  the 
French Population exposure to 50 Hz magnetic field 
is the contribution of each exposure source to the 
total exposure. We focus here on electric networks. 
The  different  data  of  the  study,  which  includes  a 
little more than 2000 subjects, allow us to identify 
for  some subjects  the  presence  of  one  or  several 
networks close to home. The distance for taking such 
networks  into  account  depends  on  the  type  of 
network. From magnetic fields measurements, after 
we  checked  whether  the  identified  networks  are 
really influencing the exposure of subjects.

Reduction of exposure to magnetic field from 
indoor transformers stations
Krzysztof  Gryz;  Jolanta  Karpowicz;  Patryk  
Zradziński
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Investigations  of  magnetic  field  from  15/0.4  kV 
transformer stations of 160-1000 kVA power located 
in dwellings or in work space buildings were done to 
assess  the  efficiency  of  technical  measures 
supporting limitation of the level of electromagnetic 
hazards. Results of investigations (measurements and 
numerical calculations)  of magnetic flux density of 
50 Hz in the rooms adjacent to transformer stations 
are presented. The results have shown that the use 
of  symmetrically  load  phase  cables  in  geometrical 
configuration  enabling  self-compensation  of 
magnetic fields might significantly reduce the level 
of  magnetic  field  in  the  vicinity  of  transformer 
stations (even over 5-fold).

Personal  Measurements  of  RF  Exposure  in 
Hungary

Viktória Finta; Péter Juhász; Ádám Kiss; György  
Thuróczy

Personal exposimetry in the radiofrequency range is 
one of the most topical problems of public health, 
however,  instrumentation  and  methods  of  this 
research are still under development. In our project, 
90 Hungarian university students were examined with 
three  different  types  of  personal  exposimeters 
between September 2007 and June 2010. The aim of 
the  presentation  is  to  show  the  procedure  of 
collecting  and  evaluating  data,  to  point  out  some 
challenges  and  to  present  the  first  results.  This 
project  could  be  promising  start  for  working  out 
international protocols and likely basis for systematic 
epidemiological studies.

RF  Exposimetry:  Epidemiological 
Categorization by Distance from Base Station

Péter  Juhász;  József  Bakos;  Gábor  Jánossy;  
Noémi Nagy; Viktória Finta; György Thuróczy

The  distance  from  the  nearest  base  station  was 
examined as an exposure estimator in a personal RF 
exposimetry study. Volunteers living in homes at pre-
defined distances from a base station (under, 20--50 
m,  200--300  m)  were  carefully  selected,  then 
measured for 24 hours each. Activity diaries allowed 
derivation  of  separate  exposures  for  Work,  Home, 
Sleep, Travel and Miscellaneous. Maximal exposures 
from base stations  were significantly higher in  the 
20--50 m group than in the other groups, however, 
there is considerable overlap in the distributions so 
clear separation on the basis of distance alone is not 
possible.

Examples  of  occupational  ELF  electric  and 
magnetic field exposure in Finland

Tommi  Alanko;  Rauno  Pääkkönen;  Sirke  
Lahtinen; Leena Korpinen

The aim was to investigate measurement data from 
different  projects  and  analyze  the  occupational 

exposure  situation  in  Finland  and  compare  the 
results  to  the  ICNIRP  recommendation. 
Measurements were done at 11 work environments. 
Where considerable currents are used in industry or 
for electrical activities, the exposure often exceeded 
100 μT and 500 μT. When the MF reference values are 
exceeded,  like  in  welding,  generator  testing,  non-
destructive testing or steel factories,  changes in a 
way of working or zoning of the work place should 
used  to  limit  the  exposure.  In  future  a  more 
systematic  analysis  on  EMF  exposure  should  be 
developed.

Measurement  of  the  radiofrequency  power 
transmitted  by  3g  mobile  phones  during 
communication

Sébastien Chauvin; Dragan jovanovic; Mamadou 
Gueye;  Dominique  picard;  Jean-Philippe  
Desreumaux

Between  July  and  August  2010,  133  voice-mode 
communications took place in Paris (France) using 3G 
smartphones (release 99) on which a device had been 
placed  which  was  capable  of  accurately  recording 
the  relative  RF  power  transmitted  by  the  mobile 
phone during communication, without affecting the 
quality of the communication itself. These calls were 
real calls lasting around 2 minutes, typical of those 
made by any client. The power levels recorded were 
extremely  weak,  of  about  Pmax/300,  clearly  very 
much  lower  than  the  average  power  levels  in  2G 
(Pmax/3 on average).

Improvement  of  measurement  accuracy  in 
case of using swept spectrum analyzers for RF 
field exposure assessment due to stochastic-
like signals

Paul Bechet; Simona Miclaus

Measurement of electromagnetic field level emitted 
by  radiofrequency  sources  whose  signals  are 
stochastic,  short  pulsed  and  wide-banded  is  a 
difficult task when main objective is accuracy. Swept 
spectrum analyzers need proper settings in order to 
acquire  reasonably  well  the  signal  samples,  which 
generally  are most  precisely  obtained by real-time 
analyzers (very expensive). Present work focused on 
improvement of results precision when using a swept 
spectrum analyzer  for  wireless  local  area  network 
(WLAN) field level assessment. Since no standardized 
procedure exists at present, identification of optimal 
settings was made by comparison to the referenced 
real-time spectrum analyzer.

General  public  exposure to LTE in  an urban 
environment

Wout Joseph; Leen Verloock; Francis Goeminne;  
Gunter Vermeeren; Luc Martens

Assessment  of  exposures  from  emerging  wireless 
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network  technologies  is  a  priority  in  the  research 
agenda  of  WHO.  One  of  the  newest  wireless 
technologies  is  LTE  (Long  Term  Evolution).  In-situ 
general  public  electromagnetic-field exposure from 
LTE  cellular  base  stations  is  assessed  for  the  first 
time  at  thirty  randomly  locations  in  Stockholm, 
Sweden.  LTE  exposures  up  to  0.8  V/m  were 
measured, and the average contributions of LTE to 
the total radio-frequency (RF) exposure equals 4 %. 
Total  exposures  (0.2  –  2.6  V/m) satisfy  the ICNIRP 
reference levels at all locations.

Exposure assessment of 3G femtocell users

Achilles  Boursianis;  Ioannis  Markakis;  Zoi  
Manoli; Nikolaos Tachas; Theodoros Samaras

We present the first measurements on the exposure 
assessment from the use of 3G femtocells  indoors. 
The  results  show  that  femtocell  use  improves 
reception  quality  indoors,  reduces  the  transmitted 
power  of  the  user's  phone  and,  consequently,  the 
absorbed power in his/her head, by about six times, 
and  results  in  an  increase  of  the  electromagnetic 
radiation till a distance of about 3m around the unit, 
however, at values that are extremely low compared 
to reference levels of exposure guidelines.

Exposure of the Driver and the Passenger of a 
Car to the Radiation of a PDA

Dominique Picard; Sébastien Chauvin

Certain vehicles are equipped with a mobile phone 
of  the  PDA type  intended  to  deliver  the  various 
missions  to  the  technicians  who  use  the  vehicle. 
During the exchange of the data the driver of the 
vehicle and the possible passenger are exposed to a 
radiofrequency electromagnetic field. The SARmeter 
allows the measurement of the emitted power during 
the  transaction.  The  measurement  of  the  electric 
field at the location of the driver and the passenger 
allows  the  knowledge of  the  exposure  for  a  given 
emitted power. These two measurements allow the 
determination of the exposure during a transaction.

Comparison  between  the  occupational  ELF 
magnetic field exposure in Finland and in Italy

Leena Korpinen; Sirke Lahtinen; Fabriziomaria  
Gobba

We  compare  our  earlier  studies  on  occupational 
exposure to ELF magnetic field in workers engaged in 
various occupational activities in Finland and Italy. 
Data obtained from 90 workers from electric utility, 
metal industry, paper industry and electric producer 
industry in Finland, and from 397 workers from tile 
production,  garment  industry,  retail  sale,  wood 
industry, food industry and mechanic industry in Italy 
are  compared.  In  a  few tasks,  such  as  in  electric 
utility  workers,  maintenance,  wood  industry, 
exposures  were  higher  than  0.4µT;  the  number  of 

workers  engaged  is  relatively  small.  Data  shows 
similar  ELF-MF  exposure  levels  in  workers  of  both 
countries.

The  doors  of  operating  devices  mitigation 
influence to the electric field exposure at 110 
kV substation tasks on service platforms

Rauno  Pääkkönen;  Sirke  Lahtinen;  Leena  
Korpinen

The aim was to  study how the doors  of  operating 
devices decrease the worker’s exposure to electric 
fields  from service  platforms  at  110  kV substation 
tasks. The exposure at the working ‘maintenance of 
operating  device  of  circuit  breaker  from  service 
platform’ were measured at two substations (n=18). 
The differences (E (door open) – E (door close)) were 
from 1.7kV/m to 3.0kV/m. In future it is important 
to analyze how the workers’ exposure can decrease 
by modifying the structures of operating devices or 
service platforms,  so it  is  possible to mitigate the 
exposure  below  the  action  value  of  directive 
2004/40/EC.

Evaluation of the Behavior of Radio Frequency 
Dosimeters Carried to the Body

Dominique  Picard;  Luce  Fouquet;  Sébastien  
Chauvin

It is possible to evaluate the exposure of a person to 
the  electromagnetic  fields  using  a  personal 
dosimeter.  This  device  is  carried  to  the  body.  It 
measures  and  records  the  level  and  the 
electromagnetic field. There exist several models of 
radio  frequency  dosimeters  and  we  studied  their 
performances. We present the measurements carried 
out with the dosimeters body mounted on a phantom 
or a volunteer.  The performances corresponding to 
each model are very different. Generally, the level 
of the exposure is underestimated.

Analysis and Proposal of a Protocol to measure 
the Levels of Radiation Emitted by Cell Phone 
Base Stations

Emmanuel Abundis; Leonardo Soto

Study of  the radiation emitted by base stations of 
cellular  telephony  in  the  Metropolitan  Area  of 
Guadalajara,  and  as  a  result,  we  are  proposing  a 
protocol  for  measuring  the  Electromagnetic 
Radiation that suggests rules and procedures leading 
to  measure  the  radiation  levels  and  the 
implementation of a Mexican standard that regulates 
the installation of such stations. In Mexico there is 
not a clear or updated legislation that sets limits or 
distances to the installation of cell phone antennas 
and  base  stations.  The  objective  of  this  study  is 
limited only to the analysis of how, where and what 
to measure.
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Occupational exposure of MRI workers

Kjell Hansson Mild; Jeff Hand; Maila Hietanen;  
Penny  Gowland;  Isabelle  Lagroye;  Jolanta  
Karpowicz;  Stephen  Keevil;  Eric  van  Rongen;  
Maria Rosaria Scarfi; Jonna Wilén

MRI personnel are highly exposed to EMF compared 
to  many  other  occupations  and they constitute  an 
interesting  group  for  performing  epidemiological 
studies,  even  though  there  are  difficulties  in 
assessing  their  “real”  exposure.  We  need  to  start 
discussing  how  to  assess  the  exposure  in 
epidemiological  studies  and  also  what  options  in 
study  design  we  do  have  based  on  exposure.  This 
work  will  highlight  present  knowledge,  which 
occupational categories and what options there are 
to assess the exposure for these groups. We will also 
briefly  mention  patients  as  an  option  for  studying 
health effects from MRI exposure.

Exposure  of  the  General  Public  to  LTE  Base 
Stations

Christian Bornkessel; Markus Schubert

A  comprehensive  LTE  exposure  measurement 
campaign  was  performed  around  7  LTE800  and 
LTE2600 base stations at 77 measurement points. A 
suitable  exposure  measurement  procedure  was 
developed, which takes into account the presently 
low traffic of the investigated stations and is able to 
determine the exposure at maximal operation of the 
stations. The results show, that exposure around the 
LTE base stations is very low with an electric field 
strength median of 0.2 V/m (corresponding to 0.4 % 
of  ICNIRP  reference  limit).  Concerning  the  field 
propagation characteristics many similarities of LTE 
fields  with  the  known  GSM  and  UMTS  fields  were 
found.

Medical Applications
Chair: Alexandre Legros

Innovative  flexible  Electrodes  for 
Electroporation

Claudio Colizzi;  Agnese Denzi; Micaela Maiali;  
Paolo  Marracino;  Marco  Balucani;  Ruggero 
Cadossi; Francesca Apollonio; Micaela Liberti

Electroporation is one of the most effective and still 
best  promising  electric-based  techniques  in 
anticancer  therapy.  In  this  context  the  possibility 
that the tumoral tissue is completely wrapped from 
the  electrode  seems  strategical  to  increase  the 
effectiveness  of  the  treatments.  In  this  work  the 
possibility  of  a  flexible  electrode,  based  on  MEMS 
technology  and  able  to  reach  some  millimetres 
penetration below the electrode surface is shown.

Electromagnetic  Fields  Counteract  IL-1β 
during Chondrogenesis

Alessia  Ongaro;  Agnese  Pellati;  Federica  
Francesca  Masieri;  Angelo  Caruso;  Stefania  
Setti;  Michela  Battista;  Ruggero  Cadossi;  
Monica De Mattei

The first aim of this study was to evaluate the role of 
pulsed  electromagnetic  fields  (PEMF)  during 
chondrogenesis  differentiation  of  synoviocytes, 
derived from bovine synovial fluid, in presence and 
in  absence  of  interleukin-1β  (IL-1β),  with  the 
hypothesis  that  PEMF  might  counteract  the  de-
differentiation  process  induced  by  IL-1β  during 
chondrogenesis.  In  our  experimental  conditions, 
PEMF  exposure  had  no  effect  on  TGF-β3-induced 
chondrogenesis. Notably, PEMF counteracted the IL-
1β effects by sustaining the synthesis of both type II 
collagen  and  proteoglycans  in  pellets  treated with 
TGF-β3 in the presence of the cytokine, suggesting a 
possible role of PEMF in cartilage engineering repair.

Nanopulse microdosimetry on a single cell: an 
investigation on waveform efficiency

Silvia  Di  Lecce;  Caterina  Merla;  Alessandra  
Paffi;  Delia  Arnaud-Cormos;  Francesca  
Apollonio; Philippe Leveque; Micaela Liberti

Biologically relevant effects, as beginning of cellular 
apoptotic  states  or  tumors  growth  inhibition  have 
been associated with the exposure of cellular lines 
and  animal  tissues  to  nanosecond  pulsed  electric 
fields. In this context, cell membrane is considered 
as one of the main interaction target and membrane 
nano-poration  is  the  most  relevant  conformational 
observed effects. The intensity of such phenomenon 
depends mostly on duration, amplitude and shape of 
the delivered pulse. Therefore, in this paper, authors 
aim to evaluate membrane electric  field and pore 
density as a tool to predict optimal signal waveforms 
and  minimal  energy  required  for  effective 
treatments.

Therapeutic  Effects  of  Whole-body  Mats 
Applying  Pulsed  Electromagnetic  Fields 
(PEMF): A Systematic Literature Review

Kerstin Hug; Martin Röösli

We  systematically  reviewed  the  literature  on 
randomized,  sham-controlled  double-blind  human 
trials  investigating  therapeutic  effects  of  low-
frequency  pulsed  electromagnetic  fields  (PEMF) 
delivered  by  whole-body  mats.  Twelve  trials  were 
evaluated. They addressed osteoarthritis of the knee 
(3 trials) or the cervical spine (1), fibromyalgia (1), 
pain  perception  (2),  skin  ulcer  healing  and 
microcirculation  (2),  multiple  sclerosis-related 
fatigue (2), or heart rate variability and well-being 
(1). Magnetic flux densities ranged from 3.4 to 200 
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µT.  Some  trials  reported  on  sporadic  therapeutic 
effects  but  these  findings  were  not  independently 
confirmed.  The  scientific  evidence  for  therapeutic 
effects  of  whole-body  PEMF  devices  is  thus 
considered insufficient.

In  vitro  stimulation  with  0.45  MHz  electric 
currents  promotes  proliferation  in  human 
ADSC

María  Luisa  Hernández-Bule;  Carlos  Paíno;  
Alejandro Úbeda

Capacitive-resistive  electric  transfer  therapy 
(TECAR)  is  a  noninvasive  electrothermal  procedure 
currently  applied  to  the  treatment  of 
musculoskeletal  injuries.  The  present  study  uses 
cultured  adipose-derived  stem  cells  (ADSC)  from 
human  donors  to  investigate  the  hypothesis  that 
TECAR-induced regeneration  could  be  mediated by 
proliferation of  stem cells  present in the damaged 
tissues.  Our  results  reveal  that  short-term 
stimulation  with  weak,  0.45  MHz  electric  currents 
used  in  TECAR  therapy  increases  proliferation  in 
these mesenchymal cells. This data is supportive of 
the hypothesis that TECAR exerts stimulatory effects 
on stem cells proliferation.

Electrical  Stimulation  in  Oncology. 
Electroporation of Bone Cancer

Bruno Bisceglia; Francesco Chiadini;  Francesca  
De Terlizzi; Antonio Scaglione; Nicola Francesco  
Tallarino

ECT is  an  outstanding  technique  for  treatment  of 
tumor nodules which is currently used for treatment 
of  skin  metastases.  Such  a  new  approach  needs 
particular attention in the application of electrodes 
to  the  body  and  electric  field  delivery,  thus  the 
geometry  and  setup  of  the  treatment  need  to  be 
optimized in terms of efficacy and safety. The results 
of this simulation study will be of help to establish 
the  appropriate  geometric  and  electric  setup  for 
treatment  of  bone  metastases  in  clinical  trials  on 
animals and humans.

Microwave  thermal  ablation:  changes  in  the 
dielectric parameters of ex vivo bovine liver 
during the treatment

Vanni  Lopresto;  Rosanna  Pinto;  Alessandro 
Zambotti;  Sergio  Mancini;  Rossella  Lodato;  
Paolo  D'Atanasio;  Nevio  Tosoratti;  Claudio  
Amabile; Marta Cavagnaro; Giorgio A. Lovisolo

Microwave  thermal  ablation  is  a  technique  for 
minimally  invasive  treatment  of  soft  tissues 
pathologies,  based  on  a  very  high  temperature 
increase through the electromagnetic field radiated 
by  a  microwave  antenna.  An  accurate  dosimetry, 
including an  adequate  model  of  the  target  tissue, 

should  be  performed  to  support  the  design  of 
interstitial  applicators.  The  heating  process 
influences  the  dielectric  properties  of  the  tissue 
under treatment principally due to variation of water 
content. Results of this work show that a significant 
and  irreversible  decrease  of  both  relative 
permittivity  and  electric  conductivity  occurs  in  ex 
vivo bovine liver during ablation treatment at 2.45 
GHz.

Influence  of  electromagnetic  waves  on  the 
leukopoiesis  in  case  of  deficiency  of  bone 
marrow

Tsovinar  Adamyan;  Emma  Gevorkyan;  Vitaly  
Kalantaryan

The  aim  of  presented  work  is  the  studying  of 
peculiarities  of  development  of  regenerative 
processes  of  leukopoiesis  after  the  bone  marrow 
sampling in dynamics of influence of the millimeter 
range  electromagnetic  waves.  The  investigation 
results indicate that after the bone marrow sampling 
the  therapy  by  the  low  intensity  millimeter  range 
electromagnetic waves increases the immune system 
resistance,  as  well  as  stimulates  a  differentiation, 
proliferation  and  elimination  of  the  stem  cells  of 
granulopoiesis, does not result in profound changes 
of  deficiency  of  bone  marrow  in  leukopoiesis  and 
reduces the terms of the initial level recovery.

Extremely  Low  Frequency  Magnetic  Field 
induces  human  adult  cardiac  stem  cells 
differentiation

Mario  Ledda;  Antonella  Lisi;  Flavia  De  Carlo;  
Deleana  Pozzi;  Enrico  D'Emilia;  Settimio  
Grimaldi

No summary available

Latently  Infected  Cell  Reactivation  in  HIV1-
infected  Patients  on  HAART  Therapy  by 
Microcurrent Stimulator

José  Luis  Aldeanueva;  José  Luis  Arranz;  José  
Luis Bardasano

The patiens with Highly Active Antiretroviral Therapy 
(HAART),  after  twenty  years  treatment,  are  at 
present with levels of plasma HIV-1 RNA below the 
limits  of  detection  of  clinical  essays.  Current 
treatments  must  be  maintained  for  life,  with 
treatment interruption resulting in the rapid rebound 
of replicating virus. The HIV-1 exploits the long-lived 
cells  of  the  immune  system  by  transcriptional 
interference of the silent provirus. To reactivate the 
latent  reservoirs  we  propose  our  (Shock  and  Kill) 
therapy  which  purges  the  latent  reservoirs  with 
electrical  microcurrents  and  ions  selective  diet, 
overtaking  in  this  way  the  action  of  HAART more 
effectively.
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Radio-frequency  breast  cancer  imaging 
considerations  on  a  simplified  cylindrical 
phantom

Giuseppe  Ruvio;  Raffaele  Solimene;  Max  
Ammann; Rocco Pierri

Microwave imaging is a pervasive research field and 
is  useful  in  numerous  applicative  diagnostic  non-
invasive contexts. This paper focuses on two aspects. 
First, we perform a numerical investigation to assess 
the  role  played  by  fundamental  parameters  (i.e. 
number of sensors, operating frequency bandwidth) 
on  cancer  detection.  To  this  end,  a  simplified 
cylindrical phantom probed by ideal two-dimensional 
dipoles  (i.e.  infinitely  long  along  the  axis  of 
invariance) is considered. Second, in order to focus 
on  the  role  of  the  antennas,  we  analyze,  still  by 
numerical  simulations  and  for  a  simplified  breast 
model,  how  performances  vary  when  a  realistic 
antenna is adopted.

Effects  of  Pulsed  Electromagnetic  Fields  on 
Bone  Formation  Related  Factors  in 
Ovariectomized Osteoporosis Rats

Qunfang Yang; Ziyang Zhang; Xiaohong Zou; Yin  
Li; Lihua Zhang

Different  doses  of  pulsed  electromagnetic  fields 
(PEMF)  were  used  in  a  pre-clinical  therapeutic 
effects detection experiment in ovariectomy induced 
osteoporosis  rats.  Ultrasound  bone  density  and 
histology  analyses  were  performed  to  check  the 
therapeutic  effects.  Serum bone formation  related 
growth factors were detected via different methods. 
Results proved that high dose PEMF can be used for 
treating  osteoporosis  in  a  pre-clinic  model  of 
osteoporosis  by  improving  serum  level  of  bone 
gamma-carboxyglutamate  and  alkaline  phosphatase 
and reducing serum level of TNF-α and TRACP.

Finite  Element  Modeling  of 
Cholangiocarcinoma Radiofrequency Ablation

Carlos Antunes; Tony Almeida; Nélia Raposeiro

Cholangiocarcinoma is an adenocarcinoma of the bile 
ducts. Unfortunately, most patients are diagnosed on 
an advanced stage of the disease and for these cases 
only palliative care measures are available. The use 
of  self-expanding  metallic  stents  is  an  effective 
option  for  stricture  problems.  In  this  work  it  is 
intended to study the feasibility of using a stent as 
an  electrode  for  radiofrequency  treatment.  The 
radiofrequency ablation  of  a  tumor  located in  the 
common  bile  duct  at  the  porta  hepatis  was 
considered  and  results  show  that  this  might  be 
feasible  solution,  although  the  temperature 
distribution is not totally uniform.

A 3-D model  for  dosimetric studies on Deep 
Brain Stimulation

Fernando  Maggio;  Micaela  Liberti;  Francesca  
Apollonio;  Marta  Parazzini;  Paolo  Ravazzani;  
Guglielmo d'Inzeo; Alessandra Paffi

The Deep Brain Stimulation is a technique consisting 
in the electrical stimulation of basal ganglia, through 
pulsed  signals  (repetition  frequencies  ≈  100  Hz), 
delivered by implanted electrodes.  It  is  efficiently 
used  in  the  treatment  of  movement  disorders, 
especially  Parkinson's  disease,  but  the  underlying 
mechanisms  of  action  are  still  unknown.  To 
understand these mechanisms an accurate dosimetric 
evaluation is unavoidable. Therefore, we developed 
a  3-D  electromagnetic  model  of  the  anatomic 
structures affected by stimulation,  the surrounding 
conducting volume, and the stimulating conditions. 
The  model  was  used  to  predict  the  effect  of  the 
stimulation on neuronal fibres.

ORAL SESSIONS
Aula 1 and Sala del Chiostro 14:30-16:30

Aula1 Sala del Chiostro

Effects on the Nervous and Immune 
Systems
Chair: Claudio Pioli, György Thuróczy

Exposure  Assessment  and 
Occupational Exposure
Chair: Niels Kuster, Georg Neubauer

14:30

Role of modulation in the biological effects of 
radiofrequency radiation

Timo  Kumlin;  Anne  Höytö;  Jonne  Naarala;  
Jukka Juutilainen

Traceable calibration of limb current meters

Benjamin Loader

Limb current clamps usually consist of a toroidal coil 
placed  around  the  ankle  or  arm.  They  are  an 
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It  has  been  suggested  that  weak  amplitude-
modulated  radiofrequency  (RF)  electromagnetic 
fields have specific biological effects different from 
the  well-known  thermal  effects  of  strong 
radiofrequency energy. Discussion of such effects has 
been  recently  activated  by  increasing  human 
exposure  to  RF  radiation  from  wireless 
communication systems; modulation is used in them 
to enable the signal to carry information. This paper 
reviews  studies  published  after  1998  on  the 
biological effects of modulated RF radiation. While 
the  majority  of  recent  studies  have  reported  no 
modulation-specific  effects,  there  are  a  few 
interesting  exceptions  that  warrant  follow-up 
studies.

important tool for assesing human exposure to EMF 
over the frequency range 10 MHz to 110 MHz). This 
paper  presents  two  methods  for  the  traceable 
calibration of limb current clamps; one being a 50 
Ohm coaxial  system applicable  to  Holaday  clamps 
and the other based on establishing a known current 
on  a  rod  antenna  placed  inside  a  GTEM  1750 
applicable  to  any  size  of  clamp  .  The  calibration 
results of the two systems were found to agree to 
with the measurement uncertainties.

14:50
Use of wireless phones and serum beta-trace 
protein

Fredrik  Söderqvist;  Michael  Carlberg;  Henrik  
Zetterberg; Lennart Hardell

This cross-sectional study investigated whether use 
of  mobile  and  cordless  phones  is  associated  with 
serum concentrations  of  beta-trace  protein,  a  key 
enzyme  in  the  synthesis  of  prostaglandin  D2,  an 
endogenous  sleep-promoting  neurohormone.  Three 
hundred and fourteen persons gave blood for analysis 
of  serum  beta-trace  content.  Linear  regression 
analyses  adjusted  for  known  covariates  yielded 
overall no association between levels of beta-trace 
protein  and  short-  or  long-term  use  of  wireless 
phones.  A single negative association was found in 
the youngest age group (18-30 years) but might be 
due to chance, confounding or not necessarily reflect 
a  pulse-modulated  radiofrequency  field-induced 
effect.

The new approach of  uncertainty estimation 
(GUMS1)  applied  to  compliance  testing 
measurements

Serafim  Iakovidis;  Christos  Apostolidis;  
Dimitrios Babas; Theodoros Samaras

In  many  cases  concerning  measurements  for 
compliance  with  safety  standards  on  RF  exposure, 
the variety of factors contributing to uncertainty is 
such that the GUM framework is not adequate to give 
reliable  results.  Since  the  assumptions  for  the 
central limit theorem and the law of propagation of 
uncertainties are not always fulfilled, the alternative 
GUM Supplement 1 seems to provide a useful  tool 
leading  to  remarkable  results,  as  shown  by  two 
indicative  examples  where  either  the  number  of 
input  quantities  is  small  or  there  is  at  least  one 
dominant non-normally distributed input.

15:10
Acute  ocular  damage  threshold  of  60  GHz 
millimeter-wave band exposure

Masami Kojima; Hiroshi Sasaki; Kazuyuki Sasaki;  
Taiji  Sakai;  Kanako  Wake;  Soichi  Watanabe;  
Yoshitsugu Kamimura; Akimasa Hirata; Yukihisa  
Suzuki; Masao Taki

Acute ocular damage threshold of 60 GHz millimeter-
wave (MMW) exposure was investigated using in vivo 
rabbit  model.  Pigmented  rabbits  were  exposed 
unilaterally  to  400,  200,  or  100  mW/cm2  60  GHz 
MMW for 6 min. by a lens antenna. Corneal opacity, 
epithelial injury, miosis and ocular inflammation was 
present  up  to  2  days  after  exposure  to  400 
mW/cm2 . No ocular changes other than reversible 
corneal  epithelial  injury  followed  200  mW/cm2 
exposure.  No ocular  changes  followed  exposure  to 
100  mW/cm2.  Six-minute  exposure  to  60  GHz 100 
mW/cm2 did not induce any detectable ocular tissue 
damage.

Improving  the Performance of  a  Liquid-Type 
Human-Body Equivalent Antenna

Ally Yahaya Simba; Akira Itou; Soichi Watanabe;  
Takuji Arima; Toru Uno

The  improvement  of  Liquid-Type  Human-Body 
equivalent  antenna  using  finite-difference  time 
domain analysis at the very high frequency band is 
described. The developed antenna consists of acrylic 
rectangular blocks with different heights and widths, 
and a metal plate, connected together using metallic 
pins.  We  used  a  NaCl  solution  as  a  liquid  of  the 
antenna.  By  using  different  combinations  of  the 
rectangular blocks, we can build equivalent antennas 
for  the  realistic  heterogeneous  Japanese
human  models.  The  induced  ankle  currents  of  the 
equivalent  antennas  obtained  were  within  10-%  of 
their  corresponding  human  models  values  for  the 
frequency between 30 and 100 MHz.
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15:30
Effect of an In-Vivo WI-FI Exposure on Brain 
and Blood of Young Rats

Isabelle  Lagroye;  Florence  Poulletier  de  
Gannes; Emmanuelle Haro; Annabelle Hurtier;  
Murielle  Taxile;  Saliha  Ait  Aissa;  Sébastien  
Duleu;  Gilles  Ruffié;  Michel  Geffard;  Bernard  
Billaudel

Pregnant Wistar rats were exposed in a reverberation 
chamber to Wi-Fi signals (whole-body SAR 0.08, 0.4, 
4 W/kg) from gestational day 3 to 20. The presence 
of  stress  markers  was  screened  in  the  blood  and 
brain of pups at day 2, and months 1, 2, and 3 after 
birth. At day 2, no genotoxic effect was detected in 
the  blood.  Whatever  SAR  and  age,  there  was  no 
significant difference in the brains (GFAP, apoptosis, 
…). There was a transient decrease in the level of 
neo-antigens  at 1 month at  the highest  SAR level, 
suggesting an impact on the immune system.

Impact of own mobile phone in stand-by mode 
on  personal  radiofrequency  electromagnetic 
field (RF-EMF) measurements

Damiano Urbinello; Martin Röösli

It  is  unknown  how  much  personal  radiofrequency 
electromagnetic  field  (RF-EMF)  exposure 
measurements are affected by the own mobile phone 
when being in stand-by mode. We used a randomized 
three-way  crossover  study  to  investigate  the 
influence  of  mobile  phones  on  personal 
measurements  when  commuting.  Three  scenarios 
were considered (no phone, GSM or UMTS phone) and 
two  measurement  devices  were  used  (one  in  the 
same bag with the phone and one in another bag). 
Even in trains, where most handovers are expected, 
total uplink measurements seems not to be affected 
by the own mobile phone in stand-by mode.

15:50
Pre-Natal Exposure To Non-Ionizing Radiation: 
Early  and  Late  Effects  of  WiFi  Signals  on 
Pregnancy Outcome and Immune System

Manolo  Sambucci;  Federica  Laudisi;  Francesca  
Nasta; Rosanna Pinto; Rossella Lodato; Giorgio  
Alfonso Lovisolo; Carmela Marino; Claudio Pioli

Effects  of  prenatal  exposure  to  WiFi  signals  on 
pregnancy  outcome  and  immune  system  were 
studied. Mated female mice were assigned to cage 
control,  sham- and MW-exposed groups (2.45 GHz, 
SAR 4 W/kg, 2 h/day, starting 5 dpc). No effects due 
to  WiFi  signals  on  mating  success,  number  of 
newborns/mother  and  body  weight  at  birth  were 
found. At 5 and 26 weeks of age, no differences in 
several  phenotypic  and  functional  parameters  of 
thymus  and  spleen  cells  were  found  in  male  and 
female  offspring.  In  conclusion,  no  effects  of 
prenatal exposure to WiFi signals were observed in 
our experimental model.

Risk  Assessments  Methodologies  and 
Recommendations for RF Workers with various 
types  of  Metallic  Implants  working  in  close 
proximity to Mobile Base Station Antennas

Max Birch; Frans Meyer

The  IEEE  Recommended  Practice  for  RF  safety 
programs  suggests  that  individuals  having  metallic 
and/or electronic implants should be assessed prior 
to  being  exposed  to  the  occupational  limits.
The  work  presented  spans  four  years  of  actual 
assessments  for  a  mobile  network  operator.  A 
comprehensive  exposure  assessment  is  both  time 
consuming and impractical and this has led to a new 
simplified  method  of  assessing  the  risk.  
A femur implant study is presented as an example, 
together  with  a  summary  including  knee 
replacements,  hip  replacements,  spinal  and 
vertebrae fusions, all of which showed no increased 
risk of overexposure at the occupational limits.

16:10
Effects  of  Wi-Fi  exposure  of  mice  on  the 
developing  immune  system:  Functional 
approach of the cellular response

Saliha Aït-Aïssa; Florence Poulletier-de-Gannes;  
Murielle  Taxile;  Bernard  Billaudel;  Annabelle  
Hurtier;  Emanuelle  Haro;  Axel  Athané;  Gilles  
Ruffié; Bernard Veyret; Isabelle Lagroye

The impact  of  Wi-Fi  exposure  was  investigated on 
the  developing  immune  system  of  C57BL/6  mice, 
whole-body exposed 2-hour/day for 7 weeks at 2.45 
GHz. The pups were exposed for 2 weeks in utero 
and then for  5 weeks post-natal.  The free-running 
animal  exposure  system  was  a  reverberation 

Exposure of the French population to 50 Hz 
magnetic fields: general results and impact of 
high voltage power line

Isabelle  Magne;  Martine  Souques;  Jacques  
Lambrozo;  Mfoihaya  Bedja;  Gilles  Fleury;  
Laurent Le Brusquet; Alexandre Carlsberg

To study the exposure of the French population to 50 
Hz magnetic fields (MF), two samples (children and 
adults)  representative  of  this  population  were 
created.  Each  person  wore  an  EMDEX  II  measuring 
and recording the MF to which he/she was exposed 
during  24h,  and  has  progressively  filled  in  a 
timetable  and  a  questionnaire  with  information 
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chamber with SAR levels of 0, 0.8, 0.4, and 4 W/kg. 
There  was  no  effect  on  any  of  the  biological 
parameters: the number and sub-cellular phenotype 
of  total  splenocytes,  lymphocyte  proliferation,  NK 
cell number and cytotoxicity, and expression pattern 
of  cytokines  (IFN-γ,  TNFα,  Il-2)  and  activation 
markers (CD25, CD69).

about  themselves  and  their  homes.  In  total,  978 
series of MF were validated for children and 1054 for 
adults.  The  arithmetic  and  geometric  means 
observed  were  respectively  0.09  and  0.02  µT  for 
children and 0.14 and 0.03 µT for adults.

Tea Time
Around the Chiostro 16:30-17:00

SPECIAL SESSIONS
Aula 1 and Sala del Chiostro 17:00-18:30

Aula 1 Sala del Chiostro

Biomedical  and  Biotechnological 
Perspectives of Ultra-Short Pulses

Chair: Lluis M. Mir (session organizer) 

Novel  Approaches  in  Exposure 
Assessment  and  Dosimetry  of 
Epidemiological  and  Human 
Laboratory Studies
Chair: Martin Röösli (session organizer)

17:00

Nanosecond  Electroperturbations  of  Cancer 
Cell  Membranes  ---  Biophysics  and 
Therapeutics

Invited Speaker: P. Thomas Vernier
Nanosecond  pulsed  electric  fields  of  sufficient 
intensity  permeabilize  cell  membranes 
(electropermeabilization).  These  brief  electrical 
stimuli  can  restructure  the  phospholipid  bilayer, 
cause  intracellular  calcium  release,  depolarize 
mitochondrial  membranes,  and induce apoptosis  in 
cancer cells. Molecular dynamics simulations reveal 
the  mechanism  for  the  electric  field-driven 
reorganization  of  phospholipid  heads  and  water 
molecules  that  results  in  the  formation  of 
membrane-spanning  water  bridges  and  conductive 
pores.  Considerable  progress  has  been  made  in 
taking nanosecond electric  pulses  to the  clinic  for 
the  treatment  of  skin  and  other  cancers,  but  a 
deeper  and  more  detailed  understanding  of  the 
underlying biophysical phenomena will facilitate the 
optimization of the application of this technology in 
cancer therapeutics through non-thermal, minimally 
scarring tumor ablation.

Novel Approaches in Exposure Assessment and 
Dosimetry  of  Epidemiological  and  Human 
Laboratory Studies

Invited Speaker: Sven Kühn
Electromagnetic  field  exposure  assessment  and 
dosimetry in epidemiological and human studies have 
been  and  often  still  are  performed  in  terms  of 
quantities only representative for demonstration of 
compliance  with  safety  guidelines,  e.g.,  incident 
field quantification, or induced whole-body and peak 
spatial  SAR.  The  dosimetric  meaning  of  the 
aforementioned  quantities  is  questionable  for 
current studies that all aim at potential effects well 
below  established  safety  levels.  The  investigated 
end-points typically are effects on specific tissues, 
organs  or  functional  regions  of  the  brain  and  the 
quantification of the classical dose evaluations often 
does  not  allow  a  clear  distinction  between  body 
regions or an accumulation of the dose from various 
sources. Novel approaches for the determination and 
estimation of the dose in terms of induced SAR in 
specific tissues and regions of the human brain from 
various sources will be presented. The concepts for 
determining  a  meaningful  cumulative  dose  from 
multiple sources and their appropriate weighting in 
the  frequency  domain  and  by  factors  such  as  the 
geographical  location  and  user  behavior  will  be 
analyzed.  Time  domain  characteristics  of  the 
exposure  signal,  i.e.,  amplitude  modulations,  are 
also considered in the proposed dose model.
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17:20
Electropermeabilization  versus  nsPEF-
Stimulation  -  Pulsed  Electric  Fields  can 
Stimulate the Growth of Plants and Fungi

Invited Speaker: Wolfgang Frey

Electropermeabilization  or  Electroporation  is  a 
commonly used technique for low temperature cell 
ingredient extraction like sugar from sugar beets or 
red pigment from grape skin. When applying pulses 
of sufficient high electric field and comparable long 
duration  (µs,  ms)  the  cell´s  plasmamembrane  is 
permeabilized, allowing molecules and ions to pass 
this  natural  barrier.  In  this  case  the  required 
treatment  energy  ranges  between  10 kJ/kg  and 
150 kJ/kg and a treatment ordinarily results in cell 
death. However, experiments on nsPEF-treatment of 
seedlings of Arabidopsis thaliana reveal a stimulative 
effect  on  plant  growth,  when  the  pulsed  electric 
field intensity is low and the pulse duration is short 
enough,  to  prevent  considerable  plasmamembrane 
permeabilization. In this case the grown leaf area of 
A.  thaliana  is  more  than twice  compared to  sham 
treated samples. Furthermore, experiments on fungi 
show  the  temporal  dynamics  of  the  stimulative 
effect.  The  required  treatment  energy  for  growth 
stimulation is 0.15 kJ/kg to 0.5 kJ/kg The borderline 
between  plasmamembrane  permeabilization  and 
PEF-stimulation  will  be  derived  from  results  from 
membrane voltage measurements and from results of 
seedling growth after nsPEF-stimulation at different 
pulse parameters.

Comparison  of  Different  RF-EMF  Exposure 
Assessment Methods in Epidemiology

Invited Speaker: Patrizia Frei

Various methods to assess personal exposure to radio 
frequency  electromagnetic  fields  in  everyday  life 
have been used in epidemiological research. The use 
of personal exposure meters (exposimeters) has been 
widely recommended for this purpose, but their use 
in large epidemiological studies is limited due to high 
costs and large effort for study participants. Several 
exposure  assessment  methods  potentially  useful  in 
epidemiological studies (such as spot measurements, 
distance  to  fixed  site  transmitters)  are  presented 
and  evaluated,  based  on  exposure  data  collected 
from 166 study participants. 

17:40
Low pulse repetition rate has higher cytotoxic 
and  membrane  permeabilizing  effect  on 
mammalian  cells  exposed  to  nano-  and 
microsecond electric pulses

Olga  Pakhomova;  Betsy  Gregory;  Angela  
Bowman; Vera Khorokhorina; Andrei Pakhomov

The  study  analyzed  plasma  membrane 
permeabilization and cytotoxic effect of nano- and 
microsecond duration electric pulses (EP) in different 
mammalian cell lines. We specifically focused on the 
pulse repetition rate as a variable that affects the 
overall efficiency of the EP treatments. Intense (1.8 
to  9  kV/cm  )  300ns,  4.5us,  and  9  us  EPs  were 
delivered  to  CHO-K1,  U-937,  and  Jurkat  E6-1cell 
lines  at  repetition  rates  ranging  from 1000  Hz  to 
0.001  Hz.  We  found  maximum  efficiency  of 
exposures at the lowest pulse rates, whereas at the 
higher  rates  the  effects  weakened  and  reached  a 
plateau. Possible mechanisms are discussed.

A System  Concept  for  Novel  Band-Selective 
Personal Exposure Assessment

Oliver  Lauer;  Patrick  Leidenberger;  Michael  
Müri; Dr. Jürg Fröhlich

The new concept combines three features that are 
crucial  for  Non-Ionizing-Radiation  monitoring, 
namely power levels of selected near-field sources, 
e.g. internal Wi-Fi  module, field levels of far-field 
sources  and  global-position-measurements. 
Therefore,  it  uses  the  features  of  a  common 
smartphone  by  an  additional  software  application 
and an external exposimeter module that transfers 
its  measurement  results  to  the  smartphone  by  a 
Bluetooth device. The system can be either applied 
for environmental monitoring of field-levels or used 
in future epidemiological studies. Such an approach 
has  the  potential  for  huge  NIR  studies,  featuring 
representative results and an overall reduced bias in 
the exposure assessment. 
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18:00
Exploration  of  permeabilisation  of  potato 
tissue  using  bioimpedance  variations: 
comparison  between  microsecond  and 
nanosecond electric pulses

Aude Silve; Addie Ney; René Vezinet; Lluis M.  
Mir

Pulses  commonly  applied  to  permeabilise  cells 
membrane  have  a  duration  of  100µs  and  an 
amplitude of  100 kV/m. Usually,  between 2 and 8 
pulses (‘micropulses’) are used to permeabilise cells 
in suspension or even a whole tissue. Recently, it was 
shown that permeabilisation could also be obtained 
with  pulses  of  only  a  few  nanoseconds  duration 
(‘nanopulses’). Our study aims at comparing the two 
types  of  permeabilisation  on  a  tissue  model  (the 
potato). Even though the amplitude and duration are 
very different, micropulses and nanopulses seem to 
display similar dependence to the number of pulses 
and to the repetition frequency.

Personal  radio  frequency  exposure 
comparison  among  five  countries  in  urban 
areas

Wout Joseph; Patrizia Frei; Martin Roösli

Several European countries performed measurement 
studies on personal radio frequency electromagnetic 
field (RF-EMF) exposure using the personal exposure 
meter EME Spy 120. The objective of this paper is to 
compare for the first time mean exposure levels and 
contributions  of  different  sources  in  specific 
environments between different European countries. 
Exposure levels were of the same order of magnitude 
in  all  countries.  Highest  total  personal  RF-EMF 
exposure was measured inside transport vehicles and 
was mainly  due  to  mobile  phone handsets.  Mobile 
telecommunication  can  be  considered  the  main 
contribution  to  total  RF-EMF  exposure  in  all 
microenvironments

EBEA General Assembly
18:30-19:30
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Wednesday, February 23rd

PLENARY  LECTURE:  Mechanisms  and  Models  of  Interactions:  Lessons 
Learned and Future Perspectives
Chair: Michael Repacholi, Invited speaker: Guglielmo d'Inzeo

Aula 1 8:30-9:30

The last two decades have seen a dramatic increase in experiments investigating possible 
effects of exposure of biological samples to non-ionizing electromagnetic (EM) fields. Such 
research has given rise to a huge literature on effects, both on animals (in vivo) and on 
single  cells  or  cell  cultures  (in  vitro),  yielding  to  contradictory  and  often  intriguing 
results.  This  experimental  investigation  was  accompanied  by  the  development  of 
theoretical  studies  having  the  purpose  to  either  understand  the  peculiarities  of 
interaction between EM fields and biological tissues, either to provide proper predictive 
biophysical  models.  To  date,  a  scientific  debate  is  still  open  about  possible  specific 
mechanisms  of  interaction  with  low  level  EM  field,  responsible  of  specific  biological 
effects. The deep comprehension of such mechanisms is considered a key point even in 
developing further medical applications. A review on the most interesting mechanisms of 
interaction and models presented in literature will be addressed, together with a cross-
examination  of  the  effects  considered  well  established,  in  order  to  propose  future 
perspectives and trends in this branch of bioelectromagnetics research.

Coffee Break 
around the Chiostro 9:30-10:00

ORAL SESSIONS
Aula 1 and Sala del Chiostro 10:00-12:00

Aula1 Sala del Chiostro
Interaction Mechanisms
Chair: Andrei Pakhomov, Bernard Veyret

Dosimetry
Chair: Joe Wiart, Theodoros Samaras

10:00

Electroporation Threshold for Pulses from 95 
ns to 20 us

Gintautas Saulis; Saulius Balevicius; Rita Saule;  
Voitech Stankevich; Nerija Zurauskiene

The dependences of the fraction of electroporated 
mouse hepatoma MH-22A cells on the pulse intensity 
were  obtained  for  the  cells  exposed  to  a  single 
square-wave electric pulse with the duration from 95 
ns to 20 us. The amplitude of an electric pulse was 
varied from 0.4 to 11 kV/cm. Increasing the intensity 
of the electric field pulse increased the fraction of 
electroporated  cells.  The  amplitude  of  a  square-

Assessment of Response Time of SAR Probe

François  Gallee;  Gaetan  Guevel;  Christian 
Person

For new standards ( WIFI, WIMAX, LTE), the signal is 
irregular in the time domain. Then the validity of the 
measurement depends on the response time of SAR 
system.  In  this  paper,  the  assessment  of  reponse 
time of SAR probe and the prediction of SAR system 
measurement  are  presented.The  response  time  is 
directly  affected  by  the  acquisition  system  (input 
impedance,  cable  length).  A  methodology  is 
presented to define a circuit model of the SAR probe 
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wave electric pulse required to electroporate 50 % of 
cells  was  in  the  range  of  0.9-6.3  kV/cm  for  the 
pulses with the duration from 95 ns to 20 us.

by comparison of measurement and ADS simulation. 
Then, by simulation, the time response is predicted 
for SAR system including cable, matching circuit and 
data acquisition.

10:20
Manipulation  of  cell  volume  and  pore  size 
estimation  following  single  cell 
permeabilization with 60- and 600-ns electric 
pulses

Andrei Pakhomov; Olena Nesin; Shu Xiao; Olga  
Pakhomova

The size of plasma membrane pores opened by 60- 
and  600-ns  electric  pulses  (4-13  kV/cm)  was 
estimated  by  cell  volume  changes  under  the 
conditions  of  isoosmotic  replacement of  bath  NaCl 
with  larger  solutes  and  by  propidium  uptake  by 
exposed cells. We conclude that 600-ns EP opened a 
greater  number  of  larger  (propidium-permeable 
pores), but the fraction of the larger pores in the 
entire pore population was insufficient to contribute 
to cell volume changes. For both the 60- and 600-ns 
exposures, cell volume changes were determined by 
pores smaller than 0.9 nm in diameter.

Numerical  assessment  of  induced  current 
density  due to occupational  exposure to MR 
gradient fields

Daniele Andreuccetti; Nicola Zoppetti; Rossella  
Lodato; Giorgio Lovisolo; Gian Marco Contessa;  
Rosaria Falsaperla ; Paolo Rossi

An original method for numerical evaluation of the 
basic dosimetric quantities induced by the exposure 
to a homogeneous low frequency magnetic field with 
complex waveform is shortly described. It allows to 
calculate an exposure index (related to the ICNIRP 
basic restrictions for current density) that takes into 
account  all  the  spectral  components  of  the  field 
waveform,  without  the  need  to  repeat  the 
calculation at several frequencies. The method was 
used  to  assess  occupational  exposure  of  personnel 
assigned to different kinds of MR scanners and using 
various diagnostic gradient sequences. Results for a 
particular  case  are  also  presented  and  briefly 
discussed.

10:40
Electric  Field-Driven  Water  Dipoles  in  Lipid 
Bilayers and In Vacuum

P.  Thomas  Vernier;  Zachary  A.  Levine;  Jane  
Hyojin Lee; Michael E. Colvin; Mayya Tokman

We consider the electroporation of lipid membranes 
to  be  a  special  case  of  electric  field-enhanced 
formation  of  water  bridges  (pores)  across  low-
permittivity gaps. The structure and behavior of the 
membrane-penetrating  water  column is  similar  for 
vacuum,  octane,  and  phospholipid  systems.  The 
difficulty  of  “porating”  a  vacuum  (or  octane,  or 
“chargeless” phospholipid) gap relative to a normal 
lipid  bilayer  points  to  the  facilitating  role  of 
phospholipid head groups in the propulsion of water 
into  the  membrane  interior  by  the  electric  field 
gradients in the interface.

Effect of Sweat Gland Ducts on the Absorption 
of  Millimeter  Waves  and  Induced 
Temperatures in a Computational Skin Model 
Eduardo Moros; Gal Shafirstein

The effects of sweat gland ducts (SGD) on SAR and 
temperatures  during  mm-wave  irradiation  were 
investigated  with  a  high  resolution  skin  model 
consisting of a 30 µm stratum corneum, a 350 µm 
epidermis,  1000  µm  dermis  and  five  SGD  (60  µm 
radius,  300  µm  height,  370  µm  separation).  The 
source was a WR-10 waveguide irradiating at 94 GHz. 
Without SGD, SAR and temperature maximum were 
in the dermis near epidermis. With SGD, a higher SAR 
maximum  was  inside  SGD  in  the  epidermis  while 
temperature  maximum  moved  to  the 
epidermis/stratum-corneum  junction.  SDG 
significantly  affect  GHz-electromagnetic  absorption 
in the skin.

11:00
Theoretical  study  of  a  simple  drug  delivery 
vector:  E-field  influence  upon  chemical 
reaction in micelle

Paolo Marracino; Micaela Liberti; Massimiliano  
Aschi;  Andrea  Amadei;  Guglielmo  d'Inzeo;  
Francesca Apollonio

Aim of this  work is  to theoretically treat a simple 
molecular  system,  i.e.  a  neutral  micelle  with  an 

Preliminary  study  of  dosimetry  for  wireless 
power  transfer  system  using  a  magnetic 
resonate coupling

SangWook Park; Kanako Wake; Soichi Watanabe

No summary available
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encapsulated organic solute, to study a new class of 
molecular  vectors  for  innovative  drug  delivery 
techniques. Simple systems like micelles represent a 
good choice for the possibility to be experimentally 
modeled  and  to  be  sensible  to  specific  physical 
agents and consequently activate the delivery. The 
efficacy of  a stimuli-response induced by a E-field 
perturbation is investigated and results indicate that 
exogenous  electric  field  of  sufficient  strength  can 
modify  biophysical  properties  of  the  simulated 
system  arriving  to  possibly  control  a  chemical 
reaction.

11:20
Interaction between EM fields and simplified 
DNA molecule: molecular dynamics simulation

Valentina  Di  Mattia;  Giorgia  Chini;  Paolo  
Marracino;  Micaela  Liberti;  Andrea  Amadei;  
Guglielmo d'Inzeo; Francesca Apollonio

Public attention has been drawn to potential adverse 
human health effects from exposure to RF radiation, 
in particular to the possible induction of genotoxic 
effects,  with  contradictory  results.  Conversely 
recent studies on nanosecond pulsed electric fields 
applied  to  cells  have  shown  that  such  signals  are 
able to lead to a direct interaction with the genetic 
material  kept  in.  In  order  to  investigate  possible 
interaction mechanisms between E-field and nuclear 
environment, a nanoscopic system of a simple DNA 
fragment  in  water  solution  has  been  investigated, 
both  in  unexposed  and  exposed  conditions,  using 
molecular dynamics (MD) techniques.

Analysis  of  the  SAR  enhancement  from  a 
multitransmit coil

Marie-Christine Gosselin; Esra Neufeld; Manuel  
Murbach; Andreas Christ; Eugenia Cabot; Niels  
Kuster

Multitransmit  coils  used  for  MRI  are  gaining  in 
popularity  as  they  have  proven  to  yield  several 
advantages  over  conventional  coils,  including 
reduction  of  the  field  inhomogeneities,  shorter 
imaging time, and selection of spatial excitation. In 
this  study,  an  eigenvalue-approach  is  applied  to 
numerical simulations of various anatomical human 
bodies in an 8-rungs generic 3-T coil to assess the 
local SAR, whole-body SAR, and ratio local to whole-
body SAR. The results show significant SAR increase 
from multitransmit coil over conventional quadrature 
mode, suggesting the requirement for improved RF 
control to avoid unsafe energy focus.

11:40
Frequency  preference  in  a  Hodgkin-Huxley 
neuron  interacting  with  extremely  low-
frequency  magnetic  fields:  implications  for 
biological effects

Julien  Modolo;  Robert  Stodilka;  Frank  Prato;  
Alex Thomas; Alexandre Legros

Despite  evidence  that  non-thermal  extremely  low-
frequency  (ELF,  <  300  Hz)  magnetic  fields  (MFs) 
interact  with  human  neurophysiology  [1,2], 
interaction mechanisms remain elusive. It has been 
highlighted  that  ELF  MFs  frequency  might  play  a 
critical role in determining the response of nervous 
tissue  [1].  To  clarify  this  issue,  we  developed  an 
Hodgkin-Huxley (HH) neuron model interacting with 
sinusoidal ELF MFs at frequencies between 1 and 500 
Hz. Results indicate that predominately two ELF MFs 
frequency bands modulate membrane potential time 
course. We propose that this frequency preference 
could  explain  partly  results  on  human 
electroencephalogram  modulation  by  ELF  MFs 
exposure.

Temperature,  incident  field  and  B1+ 
comparison  in  MR  simulation  and 
measurement,  using  a  detailed  anatomical 
model

Manuel Murbach; Esra Neufeld; Marie-Christine  
Gosselin; Andreas Christ; Eugenia Cabot; Niels  
Kuster

In  the  context  of  assessing  risks  regarding  MRI 
induced  tissue  heating,  measurements  and 
simulations have been performed and methodology 
to predict heating based on SAR simulations is being 
developed. Measurements have been performed on a 
tissue simulating gel embedded inside the mouth of a 
volunteer.  Simulations  using  a  detailed  anatomical 
model  of  the  volunteer  (image  based)  have  been 
conducted  to  assess  the  B1  field  and  the  SAR 
deposition.  Temperature  simulations  have  been 
performed  considering  aspects  such  as  body  core 
heating.  Preliminary  results  indicate  agreement 
between the simulations and measurements.
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Lunch
Around the Chiostro 12:00-13:00

POSTER SESSIONS (and Coffee)
Around the Chiostro 13:00-14:30

Dosimetry
Chair: Sven Kühn

Matched  Waveguide  SAR  Probe  Calibration 
Systems for 750 MHz to 1.7 GHz

Ralf  Mouthaan;  Benjamin  Loader;  Daniel  
Bownds; Andrew Gregory

Four-layered matching windows were designed and 
built to give the capability of calibrating SAR probes 
over a continuous frequency range from 750 MHz to 
1.7  GHz.  These  complement  previously  built 
waveguide  systems  to  give  the  possibility  of 
calibrating SAR probes at any frequency between 750 
MHz and 5.85 GHz. A SAR probe was calibrated at six 
different  frequencies  in  this  range  using  the  new 
systems.

Oncological  Hyperthermia:  working  exposure 
assessment to RF field

Simona  Valbonesi;  Marina  Barbiroli;  Mario  
Frullone;  Ermanno  Papotti;  Silvia  Vaccari;  
Andrea Vanore

Hypertermia is a cancer treatment which consist in 
selectively  administer  heat  through  a  RF  field  in 
order to raise up tumor temperature. Similar to all 
other irradiation methods, RF fields exposure is not 
restricted to the target region; scattered fields can 
lead to potential over exposure of nerby persons. In 
condition  of  maximum  exposure  Directive 
2004/40/EC action values for electric field and limbs 
induced current can be overrated. The same happens 
for  limits if  we consider whole body SAR. For SAR 
localised at limbs the limit is exceeded only if  we 
consider  SAR10  applied  to  a  portion  of  muscolar 
tissue.

Variability  in  Whole-Body Averaged SAR with 
Physical  Description  of  Three-Year-Old 
Children  Exposed  to  Electromagnetic  Plane 
Waves between 30 MHz to 3 GHz

Tomoaki Nagaoka; Soichi Watanabe

The whole-body averaged SARs of 30 inhomogeneous 
models of three-year-old children developed by our 
volume  morphing  technique  exposed  to  vertically 
polarized plane waves with frequencies ranging from 

30  MHz  to  3  GHz  were  estimated  using  an  FDTD 
method. We found that the whole-body averaged SAR 
at 2 GHz clearly exceeds the ICNIRP basic restriction 
for anterior propagation. It was also confirmed that 
the range of the whole-body averaged SAR at around 
the whole-body resonant frequency and 2 GHz that 
covered  approximately  95%  of  three-year-old 
children was within approximately ±12%.

Development  of  novel  in  vivo  exposure 
apparatus  for  intermediate  frequency 
magnetic field

Shin Ohtani;  Akira Ushiyama; Aiko Unno; Yuki  
Hirai;  Yukihisa  Suzuki;  Keiji  Wada;  Naoki  
Kunugita; Chiyoji Ohkubo

There is  an increasing interest  in  the  safety of  IH 
cooking hob which generates intermediate frequency 
(IF) magnetic field (MF) in Japan. Due to the lack of 
the  evidences,  WHO  recommended  to  study  the 
biological  effects  by  IF-MF  in  the  environmental 
health  criteria  monograph  (No.238,  2007).  We, 
therefore,  intended  to  develop  the  exposure 
apparatus which can generate high flux density and 
uniform IF-MF to examine the biological  effects  in 
vivo.  In  this  study,  we  developed  novel  in  vivo 
exposure  apparatus  of  IF-MF  which  equipped  with 
the water-cooling system to avoid thermal elevation 
derived from heat emitted its coil.

The  effect  of  variation  in  thermal  tissue 
properties on RF induced tissue heating

Vitas  Anderson;  Arnulfo  Diaz-Trujillo;  Robert  
McIntosh

Tissue  heating  induced  from  exposure  to 
radiofrequency (RF) electromagnetic fields is usually 
estimated  by  numerical  calculation  of  the  Pennes 
bioheat  equation  due  to  the  difficulties  of  direct 
measurement.  However,  the  accuracy  of  these 
calculations  is  partly  dependent  on  the  validity  of 
the tissue thermal properties used in the calculations 
which are variously reported in the literature. In this 
study we conducted a sensitivity analysis to quantify 
how  RF  induced  temperature  rise  is  affected  by 
variation  in  thermal  conductivity  (k)  and  blood 
perfusion heat-sink strength (b).

Evaluation  of  exposure  and  laterality  of 
mobile phone use for epidemiological studies
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Kanako Wake;  Takuji  Arima; Soichi  Watanabe;  
Masao Taki

A  software  modified  phone  (SMP)  system  was 
developed  to  validate  self-reported  mobile  phone 
use and laterality of use for epidemiological studies. 
The  SMP  can  record  date  and  time  of  calls, 
frequency,  incoming  or  outgoing  call,  type  of  call 
(voice or  data),  transmit  and receive power levels 
during  call  as  well  as  orientation  of  phone to  the 
head every one second. The information of roll angle 
of phone was confirmed to be useful to identify the 
orientation.

A  high  efficiency  applicator  for  in  vitro 
exposure at 2.45 GHz

Stefania  Romeo;  Claudio  D'Avino;  Olga  Zeni;  
Maria Rosaria Scarfì; Rita Massa

A  standardized  exposure  device  for  in  vitro 
bioelectromagnetic  experiments  at  2.45  GHz 
(Continuous Wave, WiFi) was designed and tested on 
the basis of efficiency and field uniformity criteria. 
Numerical  simulation  of  the  exposure  chamber 
containing four samples exposed at two different SAR 
levels  were  successfully  verified  through 
measurements of the scattering parameters

Temperature  Compensation  of  Relaxation 
Frequency of Biological Tissues and Organs in 
Quasi-Millimeter-Wave  and  Millimeter-Wave 
Bands

Taiji  Sakai;  Kanako  Wake;  Soichi  Watanabe;  
Osamu Hashimoto

We applied a temperature compensation method for 
the relaxation frequencies of biological tissues and 
organs in quasi-millimeter wave and millimeter wave 
bands.  We  also  measure  relative  complex 
permittivity  of  biological  tissues  at  20ºC  and 
35ºC.Compensated  relaxation  frequencies  at  each 
temperature,  calculated on  the  basis  of  relaxation 
frequency  at  20deg.C,  agreed  well  with  those 
obtained from the measured data within 6.5 %.

A  current  issue  in  numerical  dosimetry: 
uncertainty  assessment  of  SAR  calculations 
using CAD-based phone models

Vikass  Monebhurrun;  Man-Faï  Wong;  Azeddine  
Gati; Joe Wiart

The SAR (Specific Absorption Rate) calculations using 
CAD  (Computer-Aided  Design)-based  mobile  phone 
models  is  rather  challenging.  The  uncertainty 
assessment  of  the  SAR  calculation  is  also  not 
straightforward. Inter-laboratory comparisons of SAR 
calculations  often  show discrepancies  between the 
results even for the case of simplified phone models. 
An  incorrect  positioning  of  the  device  against  the 
head is often considered to be the cause of these 

deviations.  As  a  first  step  towards  the  overall 
uncertainty  assessment  of  SAR  calculations  the 
contribution  of  the  uncertainty  due  to  the 
positioning  of  the  mobile  phone  is  herein 
investigated using a CAD-based mobile phone.

An  HF  Exposure  System  for  Mice  with 
Improved Efficiency

Yijian Gong; Myles Capstick; Niels Kuster

This  paper  presents  an  exposure  system  that  can 
achieve high SARs at the relativelylow frequency of 
27MHz  in  small  rodents  such  as  mice.  The 
configuration solves the challenge of achieving high 
SAR for reasonable RF input power whilst maintaining 
good  E-field  homogeneity  by  using  aTEM  exposure 
cell integrated into a resonator. Numerical dosimetry 
is  provided  considering  both  the  influence  of  the 
mouse  orientation  and  posture  as  well  as  pairs  in 
close  proximity.  The  results  have  been  verified 
experimentally using homogenous phantoms. Finally, 
an  uncertainty  budget  including:  postures,  field 
homogeneity, field measurement is presented.

EMF dosimetry  in  different  newborn  models 
for RFID system exposure

Serena  Fiocchi;  Marta  Parazzini;  Paolo  
Ravazzani

Aim of this  paper is  to  estimate by computational 
techniques  the  EMF  generated  by  passive  RFID 
systems  for  newborn  identification,  simulating 
reader-tag technical specifications in ranges similar 
to  what  applied  in  commercial  devices.  The 
computation  was  performed  on  newborn  realistic 
models  considering  the  variation  of  dielectric 
properties  with  age.  The  compliance  with  ICNIRP 
guidelines  was  investigated  as  a  function  of  the 
change in reader-tag specifications and time of use 
of the reader close to the body. As a result, it was 
found strongly linked to the technical specifications 
of commercial devices, but slightly influenced by the 
change in dielectric properties.

Specific Absorption Rate assessment using an 
Electro-Optic Probe

Nicolas  Ticaud;  Sophie Kohler;  Pierre Jarrige;  
Lionel  Duvillaret;  Delia  Arnaud-Cormos;  
Philippe Leveque

This  study concerns  Specific  Absorption  Rate (SAR) 
assessment using a new electro-optic (EO) probe able 
to  simultaneously  measure  one  component  of  the 
electric field and temperature variation. Dosimetric 
measurements are carried out. We show that the EO 
probe  allows  temperature  measurements  in  a 
biological  solution  exposed  to  radiofrequency  (RF) 
electromagnetic  fields  (EMF)  and is  suited  for  SAR 
assessments  via  simultaneous  temperature  and 
electric field measurements.
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Computational Uncertainty of Induced Electric 
Field in Human Body Due to Contact Current

Akimasa Hirata; Junya Hattori; Yukinori Takano;  
Osamu Fujiwara; Yukihisa Suzuki

The  present  study  investigated  the  computational 
uncertainty of in-situ electric field in the cylindrical 
model due to contact current. A quasi-static finite-
difference  time-domain  method  was  used. 
Computational  uncertainty  in  the  computation  of 
field  due  to  contact  current  was  at  most  a  few 
percents,  which  is  smaller  than  that  for  direct 
coupling in a previous study. Induced electric field in 
the  anatomically-based  model  was  also  in  good 
agreement with that in a previous study.

Dosimetric  analysis  of  an  in  vivo  exposure 
setup at 3 GHz

Alice  Collin;  Philippe  Leveque;  Celine  
Cretallaz; Anne Perrin

Some  radars  used  in  the  French  Navy  are 
characterised  by  high  peak  power  and  ultra-short 
pulses  emissions.  Restriction  limits  have  been 
established by calculation. It is necessary to improve 
the  knowledge  on  biological  effects  of  such 
exposures in order to validate the current security 
zoning  on  vessels,  and  also  to  face  possible 
contentious situations. We have developed an in vivo 
exposure setup to simulate human exposure to high 
power  electromagnetic  pulses  emitted  by  specific 
radars at 3 GHz (S band) on animal model (rats). The 
aim  of  this  work  was  to  perform  numerical  and 
experimental dosimetry of this exposure setup.

Numerical  dosimetry  of  ELF  fields  by  using 
dual formulations

Riccardo Scorretti; Ruth Sabariego; Christophe  
Geuzaine; Patrick Dular; Noël Burais

The numerical computation of electromagnetic fields 
induced into the human body by environmental ELF 
fields depends not only on the method used but also 
on the formulation. By using the Finite Element (FE) 
method, it is possible to use two dual formulations 
for  obtaining  a  lower/upper  bounding  for  some 
relevant electromagnetic quantities. This bounding is 
exact for the electrical coenergy, and approximate 
for the fields.

Human Exposure to UHF-RFID Sources

Luca  Catarinucci;  Riccardo  Colella;  Luciano  
Tarricone; Rosanna Pinto; Sergio Mancini

UHF  Radio  Frequency  Identification  (RFID)  is  an 
emerging  technology  which  is  spreading 
astonishingly.  An  RFID  system is  composed  of  two 
main devices: tags which store unique identification 
codes (IDs), and reader which irradiates a region to 
potentially  get  IDs  from  tags.  Consequently,  the 

diffusion of RFID has led to a capillary distribution of 
both RFID tags and reader antennas. Nevertheless, it 
cannot  be ignored that  the  power  emitted by the 
reader  antenna  is  quite  significant.  Therefore,  a 
careful analysis of the potential exposure effects on 
humans is mandatory. In this work, this problem is 
faced both experimentally and numerically.

Dosimetry of human body exposed to 50 Hz 
magnetic  field:  impact  of  formulation  and 
mesh quality

Thomas Lelong; Pierre Thomas; Isabelle Magne;  
Noël Burais; Riccardo Scorretti; Francis Piriou

In  order  to  comply  with  the  requirements  on  the 
exposure  of  workers  to  electromagnetic  fields, 
numerical  simulation is  a necessity because of the 
difficulty  to  perform  measurements.  Induced 
currents are computed by solving Maxwell equations 
by means of different numerical methods (FEM, BEM, 
FIT,  etc...).  We apply  four  quality  criteria  on four 
types of methods working in the ELF domain, applied 
to  one  single  mesh  offering  medium  sharpness 
exposed to a vertical induction. We found that the 
efficiency of our criteria is highly dependent on the 
method of resolution in parts of the body which are 
too coarsely meshed.

A loop antenna for localized in vivo exposure 
at Wi-Fi frequencies: design and dosimetry

Caterina  Merla;  Andrea  D'Attis;  Alessandra  
Paffi;  Rosanna Pinto;  Micaela  Liberti;  Giorgio  
Alfonso Lovisolo; Francesca Apollonio

In  vivo  investigations  were  accomplished  to  assess 
possible health risks due to mobile phone exposures 
(GSM  900-1800,  UMTS)  localized  on  head  organs. 
These  exposures  were  realized  using  printed  loop 
antennas.  These  antennas  provided  efficient  and 
confined exposures of the head of restrained animals 
placed in Perspex cages. Recently, the presence in 
public  environments  of  new communication  signals 
as the Wireless Fidelity and the use of phones based 
on the Voice over IP protocol require novel in vivo 
experiments.  Therefore,  this  work  proposes  the 
design  and  characterization  of  a  loop  antenna 
operating  at  2.45  GHz,  central  frequency  of  the 
mentioned standards.

Experiment  design  used  to  analyze  Whole 
Body  Specific  Absorption  Rate  induced  by 
multiple plane waves at 2.1 GHZ

Thierry  Kientega;  Emmanuelle  Conil;  Abdel  
Hadjem;  Azzedine  Gati;  Elodie  Richalot;  Man 
fai Wong; Odile Picon; Joe Wiart

We present a new method to assess the whole body 
specific  absorption  rate  induced  in  the  numerical 
human model Visible Human by multiple plane waves 
having  random  direction  of  arrival(DoA),  random 
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amplitudes  and  random  phases.  Considering  36 
incident azimuth angles,choosen in a finite set of 36 
elements  uniformly  distributed,  we  set  up  an 
experiment design using a Latin hypercube sampling. 
The  response  surface  Y  (WBSAR)  is  modeled  as  a 
combination  of  input  parameters  influencing  the 
exposure which are amplitudes, phases and DoA.

Evaluation  of  a  WLAN  exposure  system 
designed  from  commercially  available  parts 
for human experimentation

Norbert  Zentai;  Peter  Juhasz;  Attila  Trunk;  
György Thuróczy; István Hernádi

Several  Wi-Fi  standards are currently employed. In 
these systems, the antenna of the client device can 
be close to the head of the user, producing relatively 
high absorption ratios. Here we set out to design and 
test  an  exposure  system  to  allow  experiments  to 
evaluate  possible  biological  effects  of  such  EMF 
exposure  in  human  studies.  The  present  results 
indicate  that  Ch  9  (b/g,  UDP mode)  provided  the 
most reliable output power at all tested data rates. 
The  present  exposure  system  built  from 
commercially  available  parts  can  function  as  a 
reliable and well controllable Wi-Fi signal for further 
psychophysiological experimentation.

Instrumentation,  Methodology  & 
Emerging Technology
Chair: Philippe Leveque

MW  disinfestations  of  ancient  walls.  From 
Alliphae project to Paestum experiment

Bruno  Bisceglia;  Roberto  De  Leo;  Michele  
Diaferia; Nicola Diaferia; Anna Pia Pastore

Architectonic  handicrafts  can  be  damaged  by 
external  factors  of  chemical,  physical  and biologic 
origin:  pests  and  micro-organisms  are  the  main 
agents  of  bio-deteriorations.  A  wide  range  of 
methods  is  available  for  eliminating  pests  but  all 
these disinfesting processes present the disadvantage 
of toxicity and/or long duration of the cycle. In this 
work  we  will  show  some  results  of  microwave 
disinfestations  of  archaeological  remains  realized 
using an in situ treatment.

MW  Disinfestations  of  Works  of  Art. 
Spectroscopic and Diffractometric Analysis

Alexandra  Romina  Albunia;  Bruno  Bisceglia;  
Francesco  Chiadini;  Alfonso  Grassi;  Antonio  
Scaglione

Our cultural heritage is made with almost all type of 
materials  produced  by  the  nature.  The  MW  non 
invasive disinfestation method allow to intervene on 
the heritage goods with no alteration of  the state

of preservation. It is important to demonstrate the 
MW treatment  does  not  alter  the structure  of  the 
goods, since this can influence its physical, chemical 
and  mechanical  properties.  The  effect  on  the 
structure  of  wood and of  the stones  following the 
MW  treatment  has  been  investigated  by  several 
techniques,  such  as  X-ray  diffraction,  infrared 
spectroscopy and thermogravimetric analysis.

Technology and equipment for the treatment 
of wooden objects

Antonio  Diaferia;  Bruno  Bisceglia;  Francesco  
D'Imperio; Michele Diaferia; Nicola Diaferia

Architectonic wooden handicrafts can be damaged by 
external  factors  of  chemical,  physical  and biologic 
origin.  A  wide  range  of  methods  is  available  for 
eliminating pests but all these disinfesting processes 
present  the  disadvantage  of  toxicity  and/or  long 
duration of the cycle. In this work we will show some 
results of microwave disinfestations of timber beams 
realized  using  an  in  situ  treatment  and  with  lab 
exposures  of  beams with  structural  size.  Tests  are 
carried  out  by  monitoring  incident  power, 
temperature, exposure time.

A model for the microwaves heating for the 
disinfestation of cultural heritage

Anna Pia Pastore; Roberto de Leo

Many  objects  made  up  of  different  materials  of 
artistic or cultural value are seriously damaged by a 
variety  of  pests.  Such  damages  are  often 
irreversible. The use of microwaves is very effective 
for the disinfestation of artworks. A numerical model 
useful to predict and monitor the heating process of 
an  object  inside  a  reverberation  chamber  is  here 
presented. An object heated in a microwaves oven 
can be analysed as the same object irradiated and 
heated  by  a  superposition  of  plane  waves.  In 
particular  it  is  possible  to  calculate  the  absorbed 
power distribution on the object with the numerical 
technique FDTD.

No effects at high intensity magnetic fields : 
in vitro study of ICDs at low frequency

Juliano Katrib; Mustapha Nadi; Isabelle Magne;  
Patrice Roth; Pierre Schmitt; Martine Souques

An increasing number of workers, among them young 
people,  may  be  concerned.  Industrial  applications 
requiring intense electromagnetic fields are growing 
and  the  potential  risk  of  interactions  arising  from 
fields  affecting  devices  or  implants  needs  to  be 
addressed. Following the European Directive, many 
standardisation  working  groups  are  developing 
proposals for risk assessment procedures.This paper 
presents  an  experimental  set-up  and  methodology 
for  the  in  vitro  characterization  of  Implantable 
Cardiovertor Defibrillator immunity. A test bench has 
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been  modeled  by  using  a  Helmholtz  coil  and  an 
electronic  interface.  It  generates  and  controls 
uniform magnetic fields. Two protocols are used in 
this study.

Spectro-Temporal  Characterisation  of 
Incoherent Supercontinuum for CARS Imaging 

Annalisa  De  Angelis;  Delia  Arnaud-Cormos;  
Philippe  Leveque;  Philippe  Leproux;  Vincent  
Couderc

The  multiplex-CARS  (Coherent  anti-Stokes  Raman 
Scattering)  spectroscopy  is  a  nonlinear  optical 
technique  that  allows  to  study  the  vibrational 
spectra  of  materials  and  tissues  by  multiple  and 
instantaneous  excitations  leading  to 
characterizations  of  a  large  number  of  chemical 
bonds  and  gives  access  to  multiple  biological 
information. We study the possibility to realize this 
multiple  excitation  with  a  broadband  radiation 
obtained  by  propagating  a  powerful  nanosecond 
input  pulse  in  a  nonlinear  photonic  crystal  fibre 
(PCF).  A  new  compact  laser  source  designed  is 
presented.  A detailed  spectro-temporal  analyse  of 
the  nonlinear  effects  induced  by  the  PCF  are 
highlighted.

Accurate  Permittivity  Measurements  of 
Liquids using a Vertical TEM Cell with Variable 
Fluid Level

Dongsheng  Zhao;  Gert  Rietveld;  George  
Teunisse; Faisal Mubarak

High-precision permittivity measurements of liquids 
are  essential  for  specifying  the  specific  absorption 
rate (SAR) of radio frequency power absorbed by the 
human tissue. A fixed length horizontal transmission 
cell  has  a  few  serious  limitations.  In  VSL,  a  new 
design was made allowing for variable liquid sample 
lengths.  It  is  designed  for  using  in  permittivity 
measurements. An adequate model and algorithm for 
this  approach  is  developed.  Further  design  details 
and first experiment results will be presented at the 
conference.

RFID  and  Pacemakers:  Electromagnetic 
Compatibility Regulatory Issues

Eugenio  Mattei;  Giovanni  Calcagnini;  Federica  
Censi; Michele Triventi; Pietro Bartolini

Among the potential risks associated to the diffusion 
of  RFID  systems,  the  EM  interference  to  medical 
electronic devices has to be taken into account. RFID 
systems  could  interfere  with  the  functioning  of 
pacemakers (PMs), at close distances. At 125 kHz and 
13.54  MHz,  a  difference  exists  concerning  the 
physical  quantities  used  to  express  RFID  emission 
(A/m) and PM immunity (V), which makes it difficult 
to define safety distance regarding PMs. At 865-915 
MHz, the maximum emitted power for RFID readers 

and  the  PM  immunity  are  both  expressed  as 
watts,although the PM immunity standard does not 
address specifically immunity to RFID.

Optimization  of  in  Vitro  Equivalent 
Electroporation Protocols

Alessia  Ongaro;  Agnese  Pellati;  Federica  
Francesca  Masieri;  Angelo  Caruso;  Michela  
Battista;  Francesca  De  Terlizzi;  Ruggero  
Cadossi; Monica De Mattei

The  aim of  this  study  was  to  find,  in  an  in  vitro 
cellular model, the electric parameter conditions to 
obtain  electroporation  equivalent  protocols  varying 
electric  field  intensity  and  the  number  of  pulses 
delivered to the cells to reach an efficient threshold 
of absorbed dose. The results of this study supported 
the idea that, maintaining constant the electric field 
applied,  the  increase  of  the  number  of  pulses 
delivered to the cells provokes the enlargement of 
the  area  of  reversible  electroporation  and  the 
increase of the local absorbed dose threshold. These 
findings may become important for electroporation-
derivate clinical applications.

Biological Monitoring Aspects and Dosimetry in 
the  Exposure  to  Radiofrequebcy  and 
Microwaves

Raffaele Pennarola; Renzo Delia; Anna A. Russo

Application  of  new  informatics  technologies  to 
capillaroscopy for purposes of biological monitoring 
give  markers  of  tissues  perfusions  which  may  be 
useful  to evaluate the health conditions of  people 
exposed  to  radiofrequencies  and  microwaves.  This 
procedure puts images of the area being examined 
directly on the monitor. Image and analysis data are 
stored; the data under examination can be checked 
in  real  time  (number  of  capillaries,  relative 
distances,  conditions of  perfusion;  etc). Therefore, 
for the biological monitoring of the body areas of the 
subjects exposed to microvaves and radiofrequencies 
radiation,  the  authors  propose  this  microvascular 
quantitative  analysis  together  with  dosimetric 
monitoring.

Interaction Mechanisms
Chair: Alessandra Paffi

Relationships Between the Parameters of the 
Electric Pulse Electroporating the Cell: Theory 
and Experiment

Gintautas Saulis

Theoretical relationships between the parameters of 
the electric pulse electroporating the cell have been 
obtained for the square wave, exponential and sine 
wave ac electric pulses. The time dependence of the 
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transmembrane  potential  induced  by  the  external 
electric field is taken into account. For long pulses 
the electric field strength required to porate the cell 
membranes increases with decreasing pulse length, 
though very slowly, but for short pulses the electric 
field strength required increases rapidly. It depends 
on the frequency of the ac field only for frequencies 
higher than 10 kHz. Theoretical dependencies are in 
agreement with experimental ones.

Cytotoxicity  of  the  Cell  Culture  Medium 
Exposed to High-Voltage Electric Pulse

Raminta  Rodaite-Riseviciene;  Rita  Saule;  
Gintautas Saulis

The  efficiency  of  electroporation  technique  may 
depend on the electrochemical processes occurring 
when the cell suspension is treated by high-voltage 
electric  pulses.  Here,  the  influence of  the  culture 
medium pretreated by a single square-wave electric 
pulse has been studied in vitro. as well as Fe+3 ions 
on  the  viability  of  mouse  hepatoma MH-22A cells. 
Only  80  %  of  cells  survived  when  grown  in  the 
medium pretreated  with  the  electric  pulse  of  the 
amplitude of 1 kV/cm and the duration of 100 μs. 
None cells have survived in the medium treated with 
longer pulses - 500 μs or 2 ms.

Evidences  and  Mechanisms  of  the 
Electromagnetic  field  effects  on  Influenza 
replication and Immune response

Valeriy Zaporozhan; Leonid Godlevsky; Georgiy  
Skripchenko; Andriy Ponomarenko

We’ve shown that influence of specific antibodies or 
antivirals on influenza virus resulted in replication of 
virions with increased Electrokinetic potential (EKP). 
Correlation between the EKP of virions and biological 
properties  of  influenza  strains  has  been 
demonstrated.  We  propose  that  proteins  of  the 
Cryptochrome  family  can  function  as  universal 
biological  “antennae”  of  the  magnetic  regulatory 
signals representing the magnetic field-sensitive part 
of the epigenetic regulatory mechanism. This means 
that  weak  magnetic  fields  are  able  to  influence 
expression of various genes including those related 
to  hormonal  regulation,  stress-  and  immune 
responses via modulation of activity of the Circadian 
transcriptional complex CRY/CLOCK/BMAL1.

Molecular effects of LF electric fields on liver 
and bone cultured cells

Hylde  Zirpoli;  Mariella  Caputo;  Francesco  
Chiadini; Antonio Scaglione; Mario Felice Tecce;  
Bruno Bisceglia

Bone  regeneration,  particularly  in  delayed  bone 
healing, was reported to be significantly improved by 
electric stimulations without significant side effects. 
It is important to clarify the molecular and cellular 

mechanisms  involved  in  their  effect.  For  these 
reasons we felt relevant to start a study about these 
biological  mechanism  at  a  cellular  level  taking 
advantage  of  cultured  human  cells  systems.  While 
these  systems  do  not  reflect  the  complexity  of  a 
whole organisms or of an organ, the employment of 
cell cultures enables to experimentally operate with 
high reproducibility both from the biological point of 
view and from the electric one.

Risk, Safety Standards & Policy
Chair: József Bakos

Health  Aspects  of  Electromagnetic  Fields  - 
Recent German Research

Blanka  Pophof;  Monika  Asmuss;  Cornelia  
Baldermann;  Anne  Dehos;  Dirk  Geschwentner;  
Michaela  Kreuzer;  Christiane  Pölzl;  Gunde 
Ziegelberger; Rüdiger Matthes

The work of the German Federal Office for Radiation 
Protection  includes  the  protection  against  adverse 
health  effects  of  electromagnetic.  The  German 
Mobile  Telecommunication  Research  Programme 
confirmed  the  protective  effect  of  current 
radiofrequency  limit  values.  Some  scientific 
questions  remained  still  open.  Among  them  are 
possible health risks for adults and for children due 
to  long-term  mobile  phone  use.  These  topics 
together  with  gaps  in  knowledge  concerning  other 
frequency ranges are in the focus of current research 
activities in Germany. Main projects are related to 
strong  static  magnetic  fields,  causes  of  childhood 
leukaemia,  radiofrequency  effects  during 
development and new signals in use.

EMF-PORTAL: Information System on Scientific 
Studies

Dagmar  Dechent;  Sarah  Driessen;  Roman 
Wienert; Jiri Silny

The  internet  information  system  "EMF-Portal", 
accessible  at  http://www.emf-portal.org,  provides 
publication data of all published scientific studies in 
the  area  of  bioelectromagnetic  interaction  and 
detailed  summaries  on  experimental 
medical/biological as well as epidemiological studies 
in the whole range of non-ionizing electromagnetic 
fields  (EMF).  An  overview of  the  literature  in  the 
different ranges of electromagnetic fields (e.g., low 
frequency,  radio  frequency,  microwaves)  and 
different  endpoints  (e.g.,  genotoxicity,  cognition, 
cancer) of experimental and observational studies is 
given for the past years. The EMF-Portal provides an 
instrument for scientists and policy makers for future 
research direction.
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Intermediate frequency electric fields in the 
vicinity of compact fluorescent lamps

József  Bakos;  Noémi  Nagy;  Péter  Juhász;  
György Thuróczy

Incandescent light bulbs will be withdrawn from the 
market  in  the  European  Union  between  2009  and 
2012.  Compact fluorescent lamps (CFLs)  which are 
one  of  the  possible  candidates  to  replace 
incandescent  light  bulbs  produce  much  higher 
intermediate frequency electric fields than any other 
household  appliance  before.  Measurements  within 
the  close  proximity  to the lamps  showed that  the 
maximum recorded electric field strength was higher 
than 42 V/m for all tested lamps in the 1.2–100 kHz 
frequency  range.  In  case  of  nine  lamps  the  field 
strength  was  above  87  V/m  and  the  highest 
measured value was 216 V/m.

Exposure close to the base station antennas 
and Worker Directive

Luce  Fouquet;  Sébastien  Chauvin;  Dominique 
Picard; Jean-Philippe Desreumaux

The  European  Directive  which  will  establish  the 
limits of exposure of workers should be adopted in 
2012. Without awaiting its transposition, the French 
telecommunication operator, Bouygues Telecom, set 
up  some  ten  years  ago  a  series  of  procedures 
enabling it to ensure the safety of its technicians. 
Bouygues Telecom based itself not only on existing 
regulations but also on scientific studies carried out 
internally to set up these procedures. Two of such 
studies are presented here. The first deals with the 
simulation of near-field exposure to an antenna. The 
second evaluates  exposure close  to an antenna by 
measuring the SAR

Implementation of an environmental medicine 
counselling  structure  for 
electrohypersensitive  individuals  in 
Switzerland

Patrizia Frei; Anke Huss; Martin Röösli

A project  offering  medical  counselling  for  persons 
attributing  health  problems  to  environmental 
exposures was launched in Switzerland in 2008 by a 
group  of  16  general  practitioners  (GP).  Patients 
assigned  to  a  general  practitioner  were  asked  to 
complete  questionnaires  containing  standardized 
health  questions  before  the  first  consultation  and 
one year thereafter. Between January 2008 and June 
2010,  255  persons  contacted  the  environmental 
helpdesk, 73 were assigned to a GP, and 49 actually 
had  a  consultation.  The  project  was  evaluated 
positively  by  the  patients  although  there  health 
status of 20 patients attributing health problems to 
EMF did not improve.

Studies on Cellular Biology
Chair: Paolo Galloni

Effect  of  Low  Intensity  Electromagnetic 
Radiation  on  the  Activity  of  Succinate 
Dehydrogenase

Hamaspyr Hovhannisyan; Karine Hovhannisyan;  
Vitali Qalantaryan

Observed shifts of Succinate Dehydrogenase activity 
in liver and kidneys of rabbits due to the action of 
electromagnetic millimeter waves for 60 minutes at 
a distance of 30 cm and a frequency of 43.3 GHz. 
This irradiation activated compensatory potential of 
anaerobic metabolism aimed at maintaining energy 
homeostasis of liver and kidneys of rabbits.

Analysis  of  proteome  in  human  endothelial 
cells exposed to the 1800 MHz mobile phone 
radiation

Reetta  Nylund;  Niels  Kuster;  Dariusz  
Leszczynski

In our earlier  studies we have examined proteome 
response of human endothelial cell line EA.hy926 to 
900  MHz  mobile  phone  radiation.  Statistically 
significant  changes  in  the  cell  proteome  were 
observed.  Here,  we  have  we  have  examined 
proteome  response  to  1800  MHz  mobile  phone 
radiation  using  three  different  types  of  human 
endothelial cells: EA.hy926 cell line, primary human 
umbilical vein endothelial cells (HUVEC) and primary 
human  brain  microvascular  endothelial  cells 
(HBMEC).  There  were  less  changes  in  protein 
expression detected after  the exposure  of  cells  to 
1800  MHz  GSM  than  observed  earlier  after  the 
exposure to 900 MHz GSM.

Dictyostelium  discoideum  (Protozoa):  a 
bioethical model for the study of the effects 
of  extremely  low-frequency  electromagnetic 
fields (ELF-EMF)
Andrea Amaroli; Bruno Bianco; Maria Giovanna 
Chessa
Protozoa,  (eukaryotic  single-cell/organisms),  are 
regarded  as  valuable  assays  to  be  exploited  in 
laboratory  investigations.  The  identification  of 
protozoan  molecules  functionally  related  to 
neurotransmission  that  can  react  to  environmental 
stress, such as the molecules of macroinvertebrate 
and vertebrate models, provides a new method for 
using protozoa in neurotoxicity tests.  In this work, 
we  exposed  the  amoebae  of  Dictyostelium 
discoideum  to  an  extremely  low-frequency 
electromagnetic fields of 300T, 50Hz, from 1h up to 
48h at 21°C, and we observed the possible effects on 
its  life  cycle  on  the  presence  and  activity  of  its 
enzyme cholinesterase.
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Bactericidal  effects  of  extremely  high 
frequency electromagnetic  radiation:  role  of 
water and combination with antibiotics

Heghine Torgomyan; Hasmik Tadevosyan; Vitaly  
Kalantaryan; Armen Trchounian

The  70.6  and  73  GHz  frequency  electromagnetic 
irradiation (EMI), the flux capacity of 0.06 mW/cm2, 
was  shown  to  have  bactericidal  effects  on 
Escherichia coli. The growth rate decreased and lag-
phase duration prolonged after EMI exposure for 1 h. 
Besides,  the  changes  in  water  pH  and 
electroconductivity were obtained: a role of water is 
suggested. The bactericidal effect was enforced with 
ceftriaxone and kanamycin: the EMI and antibiotics 
combined  effects  were  with  more  efficiency.  The 
membranous mechanisms of these effects are under 
the study. The effects are of significance to change 
membrane properties and metabolic pathways, e.g. 
leading to antibiotics resistance.

Cytogenetic  studies  in  Zea  mays  L.  under 
effects  of  extremely  low  frequency 
electromagnetic fields

Azita Shabrangy; Ahmad Majd; Masoud Sheidai;  
Mohammad Nabiuni; Davoud Dorranian

Meiotic  studies  were  performed  on  exposed  and 
unexposed  plants  of  Zea  mays  to  electromagnetic 
fields.  We  focused  on  plants  grown  from  wet 
pretreated seeds with 3 and 10mT for 4h exposure 
time.  The  mean  value  of  total,  terminal  and 
intercalary  chiasmata  induced  in  the  plants  grown 
from  exposed  seeds  to  3mT,  indicating  that  this 
treatment  induce  the  mean  value  of  genetic 
recombination  (P<0.05).  Meiotic  characteristics 
including  rod  bivalent,  quadrivalent  and  univalent 
formation  reduced,  while  ring  bivalent  occurrence 
induced  in  pretreated  plants  (P<0.05).  Cytological 
abnormalities  increased that  indicate  their  genetic 
differences,  as  well  as  aneuploidy  observed  in 
pretreated plants.

Microarray  analysis  of  human-derived  glial 
cells  exposed  to  2.45  GHz  radiofrequency 
electromagnetic fields

Tomonori  Sakurai;  Tomoko  Kiyokawa;  Eijiro  
Narita;  Yukihisa  Suzuki;  Masao  Taki;  Junji  
Miyakoshi

The  increasing  use  of  mobile  phones  has  aroused 
public concern regarding the potential health risks of 
radiofrequency  (RF)  fields.  We  investigated  the 
effects  of  exposure  to  RF  fields  (2.45  GHz, 
continuous wave) at specific absorption rate of 1, 5, 
and 10 W/kg for 1, 4, and 24 h on gene expression in 
human glial cells using DNA microarray. The results of 
microarray analysis were further analyzed by reverse 
transcription-polymerase  chain  reaction  to  confirm 

the results of microarray. No significant alterations in 
gene  expression  were  observed.  In  this  study,  we 
found  no  evidence  that  exposure  to  RF  fields 
affected gene expression.

Hsp70 gene and protein  expression  in  PC12 
cells  exposed  to  intermittent  1.8  GHz 
radiofrequency fields

Paola Valbonesi; Silvia Franzellitti; Ferdinando  
Bersani; Andrea Contin; Elena Fabbri

Heat  shock  proteins  are  a  class  of  cytoprotective 
proteins  acting  as  molecular  chaperones,  whose 
over-expression is an ubiquitous mechanism to cope 
with  stress.  The  goal  of  the  present  work  was  to 
assess the ability of HF-EMF to elicit changes in the 
PC12 cell stress-response after 24 h of exposure (SAR 
= 2 W/kg). The response to HF-EMF was detected at 
the mRNA level; however no significant variations in 
the related protein expression were observed. These 
results  suggest  that  the  interactions  are  probably 
compensated  at  the  translational  and  post 
translational  levels  without  leading  to  detectable 
changes in cell physiology.

In vitro effects of WiFi electromagnetic fields 
on rat pheochromocytoma cells

Paolo  Galloni;  Barbara  Benassi;  Elisabetta  
Bennici;  Rossella  Lodato;  Giorgio  Alfonso 
Lovisolo; Rosanna Pinto; Claudio Pioli; Carmela  
Marino

In the last years several research studies have been 
carried out on electrophysiological and neurological 
response  as  effects  on  the  nervous  system of  the 
electromagnetic fields exposure, sometimes yielding 
contradictory  results.  This  study  was  in  the 
framework  an  Italian  National  Project  (PRIN);  in 
order to explore early effects of high-frequency EMF 
(Wifi signal) on a neural-like cell system (PC12 cells), 
cells cultures were exposed for 24 hours to 2450 MHz 
EMF, at SAR values of 0, 0.4 and 4 W/kg. No effects 
of  EMF  exposure  were  evidenced  in  terms  of 
proliferation,  vitality,  cell  cycle  and  apoptosis-
related gene expression.

Effects  of  pulse-modulated  radar-like  signals 
on  HSP70  expression  in  a  human 
neuroblastoma cell line

Lucía Chacón; María Antonia Cid; María Antonia  
Martínez;  Alejandro  Úbeda;  Javier  Martínez-
Botas; María Ángeles Trillo

This  study  analyzes  hsp70  gene  and  protein 
expression in NB69 cultures after 24-h exposure to a 
2.2-GHz signal at an average SAR of 0.023 W/kg that 
has been reported to elicit a cytostatic response in 
that  cell  line.  When  analyzed  through  PCR  and 
Western blot assays at the end of the exposure time, 
no significant changes were found in the hsp70 gene 
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or protein expression with respect to sham-exposed 
controls.  These results indicate that  the cytostatic 
response elicited by a low-SAR, pulsed signal is not 
associated to changes in hsp70 expression after 24 h 
of treatment.

TUTORIALS
Aula 1 and Sala del Chiostro 14:30-15:30

Aula 1 Sala del Chiostro

Millimeter  and  Terahertz  Waves: 
Sources,  Biological  Effects  and 
Medical Applications
Chair: Gianpiero Gallerano

Challenges  and  Design  of  Human 
Experimental Studies

Chair: Gunnhild Oftedal

 Invited speaker: Philip Taday

The terahertz spectral region extends from the end 
of the far-IR spectral region (i.e., 133 cm-1 or 4 THz) 
to the beginning of  the microwave spectral  region 
(i.e. 1.3 cm-1 or 0.2 THz). Absorptions observed in 
this  region  are  commonly  associated  with 
intermolecular  hydrogen-bonding  vibrations  and 
crystalline  structure  lattice  vibrations.  Terahertz 
pulsed spectroscopy (TPS) measurements obtained in 
both  transmission  and  reflectance  modes  advance 
the  current  state-of-the-art  for  elucidating  solid 
state  crystalline  structures  such  as  polymorphs, 
hydrates,  and  solvates  by  providing  fundamental 
spectra-structure  correlations  for  hydrogen-bonding 
and other organic moieties. Terahertz pulsed imaging 
(TPI)  provides  a  quick  and  non  destructive  3D 
mapping technique for determining the composition 
and integrity of intact materials.  TPI yields unique 
information about materials.  This  presentation will 
overview  sources,  biological  effects  and  medical 
applications of terahertz pulsed methods.

 Invited speaker: Peter Achermann

The steady increase of mobile phone usage has led to 
a  rising  concern  about  potential  adverse  health 
effects of radio frequency electromagnetic fields (RF 
EMF),  such as those emitted by mobile  phones,  at 
intensities  below  the  existing  safety  limits. 
Accumulating  evidence  suggests  that  pulse-
modulated  RF  EMF  may  alter  brain  physiology. 
Despite effects on the human electroencephalogram 
in  waking  and  sleep  repeatedly  being  shown  in 
recent  years,  results  on  cognitive  performance 
remain inconsistent. The high variety of findings may 
be due to methodological issues such as differences 
in sample size and the composition of study groups, 
experimental design, exposure setup as well as the 
exposure conditions. Based on a critical  evaluation 
within the scope of methodological standards, design 
issues of human provocation studies will be discussed 
with  emphasis  on  the  need  for  standardized 
protocols in bioelectromagnetic research.
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ORAL SESSIONS
Aula 1 and Sala del Chiostro 15:30-16:50

Aula 1 Sala del Chiostro

Effects  on  Reproduction  & 
development
Chair: Isabelle Lagroye

Instrumentation & Methodology

Chair: Francesca Apollonio

15:30

Rat  fertility:  Influence  of  exposure  to  Wi-Fi 
signals

Florence  Poulletier  de  Gannes;  Bernard 
Billaudel;  Murielle  Taxile;  Laureline  Le  
montagner; Annabelle Hurtier; Saliha Ait-Aissa;  
Hiroshi  Masuda;  Emmanuelle  Haro;  Yann  
Percherancier; Gilles Ruffié

The effects of RF radiation were investigated on the 
rat reproductive system in compliance with the OECD 
protocole-421.  Free  moving  male  and  female  rats 
(before  and  during  pregnancy)  were  whole-body 
sham  exposed  or  exposed  to  a  Wi-Fi  signal  (2450 
MHz) using a reverberation chamber at WB SAR of 0.1 
or 4 W/kg. Preliminary results show that body-weight 
evolution,  food  consumption,  male  relative  organ 
weight, fertility of females and males, lethality and 
gross necropsy for all pups were not deeply affected 
under the conditions tested.

Vectorial Electric field measurements with an 
Electro-optic  probe  for  bioelectromagnetic 
applications

Sophie Kohler;  Nicolas  Ticaud;  Pierre Jarrige;  
Lionel  Duvillaret;  Delia  Arnaud-Cormos;  
Philippe Leveque

In  this  study,  the  radio  frequency  electromagnetic 
field  measurement  capability  of  an  electro-optic 
(EO) probe is presented. This millimeter-size probe 
allows  simultaneous  measurement  of  electric-field 
and  temperature  variations.  The  EO  probe 
performance  is  characterized  through  linearity, 
dynamics and selectivity measurements carried out 
in a TEM cell and a cuvette filled with a biological 
solution.  The  media  are  exposed  to  1800  MHz 
continuous-wave signals representative of GSM phone 
signals. We show that the EO probe response is linear 
over  a  range  exceeding  60  dB.  The  selectivity 
measurements prove the ability of the EO probe to 
reject the orthogonal E-field component.

15:50
Pregnancy  outcomes  after  acute  paternal 
radiofrequency  field  exposure  aboard  fast 
patrol boats

Valborg  Baste;  Bente  E.  Moen;  Ole  Jacob  
Møllerløkken; Oftedal Gunnhild; Kjell Hansson 
Mild

The total cohort of servicemen aboard vessels in the 
Royal Norwegian Navy (1950-2005) was linked to the 
Medical Birth Register, Norway to obtain information 
about all singleton pregnancies (1967-2008). The aim 
was  to  investigate  servicemen  with  three  months 
pre-conceptional  exposure  to  radiofrequency 
electromagnetic fields aboard fast patrol boats (FPB) 
and the risk of negative pregnancy outcomes. There 
was an increased relative risk for perinatal mortality 
and  preeclampsia  among  offspring  of  father  with 
service  aboard  FPBs  compared  to  service  aboard 
other vessels. No significant increased risk was found 
for  congenital  malformations,  preterm  birth,  low 
birth weight or small for gestational age.

Numerical Electromagnetic Analysis of Human 
Exposure for Wireless Power Transfer Systems

Andreas  Christ;  Mark  Douglas;  John  Roman;  
Emily  Cooper;  Alanson Sample;  Joshua  Smith;  
Niels Kuster

Methods are proposed to demonstrate scientifically 
sound  assessment  of  human  exposure  to  wireless 
power transfer systems. The proposed methods are 
demonstrated  for  a  representative  system. 
Numerical  analysis  is  conducted  to  assess  the 
Specific  Absorption  Rate  for  different  anatomical 
human models and orientations of the transmit coil. 
SAR variations among different models can exceed 3 
dB  for  the  same  coil  configurations.  The  transmit 
power at which the SAR limits are reached has been 
calculated between 45 W and 280 W. This is at least 
two orders of magnitude higher than if compliance is 
estimated from the incident fields.
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16:10
Prenatal  and  postnatal  development  of  rats 
exposed in-utero to a Wi-Fi signal

Poulletier  de  Gannes  Florence;  Emmanuelle  
Haro; Annabelle Hurtier; Murielle Taxile; Saliha  
Ait-Aissa; Hiroshi  Masuda; Axel Athane; Gilles  
Ruffié; Philippe Dufour; Bernard Billaudel

The  present  study  aimed,  for  the  first  time,  at 
evaluating the consequences of in utero exposure to 
a Wi-Fi signal on pregnant rats and their pups. SAR 
levels of 0.08, 0.4, and 4 W/kg were used. Prenatal 
study of foetuses delivered by caesarean was carried 
out on 5 females/group. Maternal observations after 
delivery and offspring follow-up were done during 28 
days  (15  females/group).  For  all  tested  conditions 
and  for  whole-body  SAR  levels  up  to  4  W/kg,  no 
abnormalities were found on the pregnant females 
and no significant signs of teratology on prenatal and 
postnatal development of their pups were observed.

Set Up for gradient Field Measurement in MRI

Rossella  Lodato;  Sergio  Mancini;  Gian  Marco  
Contessa;  Vincenzo  Brugaletta;  Daniele  
Andreuccetti; Nicola Zoppetti; Paolo Rossi

The  large  diffusion  of  MRI  in  diagnostics,  and  the 
suspension of the Directive 2004/40/EC, has induced 
many  researchers  to  carry  out  measurement 
campaigns  in  MRI  sites.  A measurement  set-up  to 
acquire  and  analyze  magnetic  field  produced  by 
gradient coils is presented. This system is made up of 
three  basic  elements:  a  magnetic  field  meter 
equipped  with  a  three-axial  probe  and  analog 
outputs,  a data acquisition device and a laptop. A 
software application has been purposely developed 
to remotely control the instruments and to manage 
the measurement procedure in order to assess the 
exposure of people working close to MRI devices.

16:30
Electromagnetic  fields  and  Reproduction; 
methods from an ongoing study

Ole Jacob Møllerløkken; Bente E. Moen; Valborg  
Baste;  Gunnhild  Oftedal;  Kjell  Hansson  Mild;  
Emanuel Neto

This is an ongoing study the fall 2010 which uses MRI 
as exposure to test the null hypothesis that RF fields 
from a short intensive exposure do not alter mens 
reprodutive  ability,  measured  by  reproductive 
hormones  in  blood-sample.  It  is  expected  to  be 
finished by Januray 2011 and that preliminary results 
can be presented at the meeting. This study ought to 
be of great interest since similar studies have never 
been  done  before  and  both  positive  and  negative 
results  will  widen  our  understanding  of  RF  fields 
interaction with the biological system.

Compact tunable high-voltage sub-nanosecond 
pulse generator for intracellular investigations

Cristiano Palego; Renfeng Jin; Subrata Halder;  
James Hwang

This paper proposes a compact tunable high-voltage 
sub-nanosecond  pulse  generator  for  intracellular 
investigations  without  being  hindered  by  heating, 
electrical  connection,  or  membrane  resistance. 
Simulation  confirms  that  the  compact  pulse 
generator  is  capable  of  delivering  higher-than-10 
KV/cm field to different subcellular structures and is 
suitable for scaling up to multichannel microfluidic 
screening of individual cells with high throughput

EBEA2011 Summary Talk and Closing
Speaker: Carmela Marino

Aula 1 16:50-17:20

EBEA Council Meeting
(by invitation only) DIET- 2nd floor 17:30-19:00

EBEA2011 Gala Dinner and Student Awards
Aranciera di San Sisto: Via Di Valle Delle Camene, 11 20:30-23:55
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Sponsors

Mobile Manufacturers Forum

The Mobile Manufacturers Forum is an international association of telecommunications equipment 
manufacturers with an interest in mobile or wireless communications. The MMF was formed in 
1998 to facilitate joint funding of key research projects and cooperation on standards, regulatory 
issues  and  communications  concerning  the  safety  of  wireless  technology,  accessibility  and 
environmental issues.

IGEA Medical

IGEA founded its activity in 1980, with the aim of expanding the study and employment of non-
ionizing  physical  energy  in  the  medical  field.  The  interface  between  physics  and  clinics, 
biophysics,  is  the context in  which IGEA has proved itself  in  these years,  promoting research 
projects  targeted  on  the  creation  of  innovative  and  effective  solutions  for  diagnosis  and 
treatment.  
IGEA is committed to: 

• Orthopaedics:  the  research  activity  on  the  possible  applications  of  physical  energy  to 
activate the bone repair processes 

• Oncology: innovating solutions provided to physicians to improve patients care 

• Diagnostics: solutions to support clinicians in making better-informed diagnostic decisions 
and improving patient data managemen
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Electric Power Research Institute (EPRI)

The  Electric  Power  Research  Institute  (EPRI),  with  major  locations  in  Palo  Alto,  California; 
Charlotte, North Carolina; and Knoxville, Tennessee, was established in 1973 as an independent, 
nonprofit  center  for  public  interest  energy  and environmental  research.  EPRI  brings  together 
members, participants, the Institute’s scientists and engineers, and other leading experts to work 
collaboratively on solutions to the challenges of electric power. These solutions span nearly every 
area of electricity generation, delivery, and use, including health, safety, and environment. EPRI’s 
members  represent  over  90% of  the  electricity  generated in  the  United  States.  International 
participation represents  nearly  15% of  EPRI’s  total  research,  development,  and demonstration 
program. Gabor Mezei, MD, Ph.D. is the Program Manager responsible for the research programs in 
EMF and RF Health Assessment and Safety.

GSMA

The GSMA represents the interests of the worldwide mobile communications industry. Spanning 
219 countries, the GSMA unites more than 750 of the world's mobile operators, as well as 200 
companies  in  the  broader  mobile  ecosystem,  including  handset  makers,  software  companies, 
equipment providers, Internet companies, and media and entertainment organizations. The GSMA 
is focused on innovating, incubating and creating new opportunities for its membership, all with 
the end goal of driving the growth of the mobile communications industry.

Mission Statement:

The GSMA's mission is to create value for operators and the mobile industry in the provision of  
services for thebenefit of end users, so that those users can readily and affordably connect to and 
use the services they desire,anywhere, anytime.
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JRP EMF & SAR

Within the framework of iMERA+ as part of the European Metrology Research Programme (EMRP),  
the Joint Research Project "Traceable measurement of field strength and SAR for the Physical 
Agents Directive" aimed to develop artefact standards, measurement techniques and expertise 
needed  to  establish  traceable  metrology  for  SAR  and  EM field  strength  measurements  at  all  
frequencies that are in widespread public use.

Based  on  the  recommendations  of  the  International  Commission  on  Non-Ionizing  Radiation 
Protection (ICNIRP), the European Directive EC 2004/40/EC "Physical Agents Directive" will make 
legal requirements regarding the exposure of workers to electromagnetic fields. It limits the SAR 
between 100 kHz and 10 GHz, and the incident power flux density (PFD) from 10 GHz to 300 GHz. 
However, existing standards within Europe do not give comprehensive coverage of SAR and PFD 
over this range. Within this project, partners from seven European National Metrology Institutes 
(NMIs)  cooperated to  fill  the metrological  gaps.  The results  are  presented within  a workshop 
during the Ebea 2011 congress.

IT'IS Foundation

The  Foundation  for  Research  on  Information  Technologies  in  Society  (IT'IS)  is  the  premier, 
independent, nonprofit research foundation dedicated to improving and advancing the quality of 
people’s lives through the safe and beneficial applications of electromagnetic energy in health and 
information  technologies.  The  Foundation  was  established  in  1999  through  the  initiative  and 
support  of  the  Swiss  Federal  Institute  of  Technology  in  Zurich  (ETHZ),  the  global  wireless 
communications  industry,  and  several  governmental  agencies.  Headquartered  in  Zurich, 
Switzerland, the Foundation pursues innovative research on:

• Evaluation of the safety and risks related to current and emerging electrical power and 
information technologies

• Interactions  between  external  EM  fields  and  organisms  Development  of  novel 
computational tools for life sciences

• Application of information technologies for health support systems

• Novel diagnostic tools and new and improved medical therapies, in particular for cancer

IT’IS endeavors to provide an independent, proactive, innovative and interdisciplinary research 
environment for the cultivation of sound science and research, and good education. Results are 
widely disseminated to the scientific community and the public through peer-reviewed journals, 
conference  proceedings,  television  interviews,  and  white  papers.  Collectively,  our  research 
initiatives represent our commitment to advancing our mission of making a tangible difference in  
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people’s  lives  by enhancing the safety and quality of  emerging electromagnetic  technologies, 
improving the quality of life, and adding healthy life years.

We invite you to learn more about IT'IS on our website! www.itis.ethz.ch

EDF Medical Studies Department

The  mission  of  the  Medical  Studies  Department  of  EDF  is  to  assess  the  potential  health 
consequences of industrial activities.

The department is in charge of:

• health risk assessment in collaboration with external research institutes,

• information to health professionals, employees and general public,

• coordination activities with the ministries and agencies involved in this domain,

• advice for risk management.

Frantoio Colline del Fiora
The “Colline del Fiora Ltd” Company was founded in 1994 with the primary purpose of detecting 
and managing an oil mill acquired by a cooperative of farmers.

It is located in Pitigliano, an ancient medieval Roman and Etruscan settlement, perched on a tufa 
rock overlooking the green valleys.

The cultivation of olives goes back to ancient times and has lasted until today adapting to new 
technologies and new demands for food and safety.
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Exhibitors

Ansoft

ANSOFT is the ANSYS product suite for hi and low frequencies simulation. Founded in 1970, ANSYS 
employs  over  1,600  employees,  many  of  whom  are  engineers  dedicated  to  research  and 
development with the goal of pushing the limits of ANSYS world-class technology, so our customers 
can turn their design concepts into successful, innovative products. ANSYS develops, markets, and 
supports engineering simulation software used to predict how product designs will operate and 
how manufacturing processes will behave in real-world environments. The Company continually 
advances simulation solutions by, first, developing or acquiring the very best technology; then 
integrating  it  into  a  unified  and  customizable  simulation  platform  that  allows  engineers  to 
efficiently perform complex simulations involving the interaction of multiple physics; and, finally, 
providing system services to manage simulation processes and data - all so engineers and product 
developers can spend more time designing and improving products and less time using software 
and searching for data.

CST

CST develops and markets high performance software for the simulation of electromagnetic fields 
in  all  frequency  bands.  Its  products  allow  you  to  characterize,  design  and  optimize 
electromagnetic devices all before going into the lab or measurement chamber. This can help save 
substantial costs especially for new or cutting edge products, reduce design risk, and improve 
overall performance and profitability. 

Its success is based on the implementation of leading edge technology in a user-friendly interface. 
The extensive range of tools integrated in CST STUDIO SUITETM enable numerous applications to 
be analyzed without leaving the familiar CST design environment and can offer additional security 
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through cross verification. This "complete technology" includes its market and technology leading 
time domain solution, CST MICROWAVE STUDIO®, which offers unparalleled speed, accuracy and 
versatility. 

CST's  customers  operate in industries  as  diverse as Telecommunications, Defense, Automotive, 
Electronics, and Medical Equipment, and include market leaders such as IBM, Intel, Mitsubishi, 
Samsung, and Siemens. CST markets its products worldwide through a network of distribution and 
support centers which also provide comprehensive customer support and training.

More information is available at http://www.cst.com.

EMSS

EMSS Consulting specialises in EMF safety Services and Products: 

• RF  Safety  Programs  in  accordance  with  international  best  practice  for  mobile  network 
operators and regulators. 

• EMF Network Compliance Management Services, both on a consulting and implementation 
basis. 

• IXUS EMF Compliance Management Software Suite - A high level BTS site modeller, simulator 
and  integrated  database  with  comprehensive  web  based  management  tools. 
www.emssixus.com 

• fieldSENSE - A robust, cost effective personal RF safety monitor covering the typical mobile 
frequencies. Used by RF workers, window washers, painters and other persons with access 
to  base  station  antennas  where  EMF  overexposure  zones  are  to  be  avoided. 
www.fieldsense.com 

• Advanced and Basic Awareness Training on all aspects of EMF safety around BTS antennas
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Supporters

Local Organizers

Università degli Studi di Roma “La Sapienza”

ENEA - Agenzia nazionale per le nuove tecnologie, l'energia e lo sviluppo 
economico sostenibile

International supporters

COST - European Cooperation in Science and Technology

ICNIRP - International Commission on Non-Ionizing Radiation Protection
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URSI - International Union of Radio Science

National supporters

ISS - Istituto Superiore di Sanità

ISPRA - Istituto Superiore per la Protezione e la Ricerca Ambientale

INAIL – Istituto Nazionale per l'Assicurazione contro gli Infortuni sul Lavoro

58



Ebea 2011 21-24 February 2011, Rome, Italy

ICEmB  -  (Italian)  Interuniversity  Centre  on  Electromagnetic  fields  and 
Biosystems

ISIB - CNR - Istituto di Ingegneria Biomedica

IREA - CNR - Istituto per il Rilevamento Elettromagnetico dell'Ambiente

IFAC - CNR - Istituto di Fisica Applicata "Nello Carrara"
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Con il patrocinio di

Comune  di  Roma  -  Assessorato  alle  Politiche  Culturali  e  della 
Comunicazione

Provincia di Roma

Consiglio Regionale del Lazio
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