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PURPOSE OF THE COURSE
 
 The relation of EMF with cancer is two-sided: on one hand the International 
Agency for Research on Cancer has classified them as “possible carcinogens,” though we 
lack a strong experimental support for that, and, on the other hand, they can be used as a 
diagnostic and therapeutic tool for certain types of cancers. As often occurs, the situation 
is far more complex and multidimensional, since the effects of EMFs on biological 
systems depend on the physical parameters of the field and the type and physiological 
conditions of the biological system.  Presently, there are well established techniques, like 
hyperthermia, electrochemotherapy, thermal ablation, etc., that have already entered into 
clinical use, whereas much remains to be understood regarding the therapeutic use of 
EMFs themselves for treating cancer. At this time, there are only a small number of 
studies in cells, animals and humans that could be relevant for cancer therapy, mainly for 
EMFs in the range of low intensity ELF, intermediate frequencies and RF fields, sugge-
sting possible use as an additional tool for the modulation of cell proliferation and 
differentiation, or antitumor effects. These studies are still in their infancy and significant 
work must be done in the future towards this direction. A primary target of the Course 
will be to shed light on this hot and controversial issue, starting from what is best establi-
shed in terms of biology and clinical applications, to the analysis of the different theoreti-
cal perspectives and future research needs.  After a physical and technical introduction 
concerning EMF exposure conditions, the biological evidence presently available from 
in vitro, in vivo and epidemiological data will be considered, in particular, in the light of 
the most recent advancements in the understanding of the biological foundations of 
cancer etiology and the mechanisms underlying both regarding pro- and anti-cancer 
activity. Also, a survey of the more recent diagnostic and therapeutic applications of 
EMFs to cancer will be presented and discussed, including mathematical modeling and 
treatment planning (dose concept, clinical procedures, safety, etc.) for cancer therapy. In 
conclusion, the Course is intended to present an updated critical and comprehensive 
analysis of the present state of knowledge in this area and, most importantly, to provide 
young researchers with the opportunity to discuss the central questions that future resear-
chers must address, in order to improve upon our present understanding and inspire new 
lines of research.

PHYSICAL PRINCIPLES OF EMF
EMF spectrum and general properties
• F. BERSANI, Bologna University, IT
ELF generation and dosimetry
• S. ROMEO, CNR, IREA, Napoli, IT
RF generation and dosimetry
• R. MASSA, University of Napoli Federico II, IT
Thermal and non-thermal effects of ELF and RF
• S. ROMEO, CNR, IREA, Napoli, IT
BIOLOGICAL EFFECTS OF EMF IN RELATION TO CANCER
Introduction to biology of cancer
• M. CEMAZAN, Institute of Oncology, Ljubliana, SL
Biological effects in vitro
Static and ELF fields
• M.O. MATTSSON, Sciproof-International AB, Östersund, SE
Biological effects in vitro
High frequency EMF
• M.R. SCARFÌ, CNR, IREA, Napoli, IT
Biological effects in vivo
Static and ELF fields
High frequency EMF
• I. LAGROYE, EPHE – Bordeaux University, Talence, FR
What is learnt from epidemiology
• A. HUSS, Utrecht University, NL
SEMINAR
Dielectric properties of healthy and cancerous tissues
• L. FARRUGIA, University of Malta. Msida, MT
Methodological problems in Bioelectromagnetics
General criteria for a good experimental practice in Bioelectromagnetics - biology
• M.R. SCARFÌ, CNR, IREA, Napoli, IT
General criteria for a good experimental practice in Bioelectromagnetics - 
electromagnetic
• R. MASSA, University of Napoli Federico II, IT
EMFs IN DIAGNOSIS
Microwave imaging and its application in cancer diagnosis
• E. PORTER, National University of Ireland, Galway, IE
Imaging with Terahertz and MMW
• M. SHALABY, Swiss Terahertz LLC, Zurich, CH

SEMINAR
COST Action "MyWave"
• L. FARRUGIA, University of Malta. Msida, MT
THERAPEUTIC APPLICATIONS: RESULTS AND PERSPECTIVES 
Thermal effects: therapeutic perspectives 
Hyperthermia
• G. VAN RHOON, Erasmus ML Cancer Institute, Rotterdam, NL
Thermal ablation
• L. SOLBIATI, Humanitas University, Pieve Emanuele, IT

THERAPEUTIC APPLICATIONS: RESULTS AND PERSPECTIVES 
Electroporation and electrochemotherapy
Preclinical and clinical aspects of electrochemotherapy
• G. SERSA, Institute of Oncology, Ljubliana, SL
Immunological principles of combined treatment with electrochemotherapy
• E. SIGNORI, CNR, Roma, IT
New clinical developments in electrochemotherapy
• J. GEHL, University of Copenhagen, Roskilde, DK

IN SILICO MODELING 
Modeling and treatment planning for therapies of cancer
Hyperthermia
• T. SAMARAS, Aristotle University of Thessaloniki, GR
Ablative techniques
• T. SAMARAS, Aristotle University of Thessaloniki, GR
Modelling and treatment planning for Electrochemotherapy
• B. KOSS, University of Lubljana, SL
SEMINAR
Non-thermal EMF therapies of cancer - high frequencies
• A. SAROLIC, FEBS, University of Split, HR
RECENT PERSPECTIVES OF PMF IN RELATION TO CANCER THERAPY 
PEMF and cancer cells: in vitro effects
• R. CADOSSI, IGEA Clinical Biophysics, Carpi, IT
The long road to validate PEMF use in cancer patients
• R. CADOSSI, IGEA Clinical Biophysics, Carpi, IT
Devices on the market: a critical overview (seminar)
• F. BERSANI, Bologna University, IT

POETIC TOUCH 

 According to legend, Erice, son of Venus and Neptune, founded a small town 
on top of a mountain (750 metres above sea level) more than three thousand years ago. 
The founder of modern history — i.e. the recording of events in a methodic and chrono-
logical sequence as they really happened without reference to mythical causes — the 
great Thucydides (~500 B.C.), writing about events connected with the conquest of 
Troy (1183 B.C.) said: «After the fall of Troy some Trojans on their escape from the 
Achaei arrived in Sicily by boat and as they settled near the border with the Sicanians 
all together they were named Elymi: their towns were Segesta and Erice.» 
 This inspired Virgil to describe the arrival of the Trojan royal family in Erice 
and the burial of Anchises, by his son Aeneas, on the coast below Erice. Homer (~1000 
B.C.), Theocritus (~300 B.C.), Polybius (~200 B.C.), Virgil (~50 B.C.), Horace (~20 
B.C.), and others have celebrated this magnificent spot in Sicily in their poems. During 
seven centuries (XIII-XIX) the town of Erice was under the leadership of a local oligar-
chy, whose wisdom assured a long period of cultural development and economic 
prosperity which in turn gave rise to the many churches, monasteries and private 
palaces which you see today.
 In Erice you can admire the Castle of Venus, the Cyclopean Walls (~800 
B.C.) and the Gothic Cathedral (~1300 A.D.). Erice is at present a mixture of ancient 
and medieval architecture. Other masterpieces of ancient civilization are to be found in 
the neighbourhood: at Motya (Phoenician), Segesta (Elymian), and Selinunte (Greek). 
On the Aegadian Islands — theatre of the decisive naval battle of the first Punic War 
(264-241 B.C.) — suggestive neolithic and paleolithic vestiges are still visible: the 
grottoes of Favignana, the carvings and murals of Levanzo. 
 Splendid beaches are to be found at San Vito Lo Capo, Scopello, and Cornino, 
and a wild and rocky coast around Monte Cofano: all at less than one hour’s drive from 
Erice.

9th Course: POSSIBLE BIOMEDICAL APPLICATIONS OF 
ELECTROMAGNETIC FIELDS TO CANCER:

FROM BIOLOGY AND IN SILICO TO CLINICAL PERSPECTIVES

Sponsored by the: Ministry of Education, University and Scientific Research • Sicilian Regional Government
• European Bioelectromagnetic Association (EBEA)  •  ISEBTT

• COST Action A17115: European Network for Advancing Electromagnetic Hyperthermic Medical Technologies (MyWAVE)
• Centro Interuniversitario per lo studio delle Interazioni tra Campi Elettromagnetici e Biosistemi (ICEmB)

• IGEA Clinical Biophysics • World Health Organization (WHO)

 Please include the following information in your application: A short Curricu-
lum Vitae; Scientific interest of the candidate; Students: a letter of recommendation of a 
Senior Scientist.
 In case of acceptance the candidate will be informed by e-mail. The deadline for 
sending the requests of participation to the School is February 15, 2019.

APPLICATIONS
 Interested candidates should send an e-mail to the Directors of the Course at the 
following e-mail address: school@ebea.org


