
Name of course  
EM-Bio Interaction (Electromagnetic-biological interaction) 
Omfattning (högskolepoäng)  
ECTS credits 
5hps 
Tidsperiod  
Course period 
2nd period (3 Months) 
Antal platser  
Maximum number of participants 
40 
Undervisningsspråk  
Language of instruction 
English 
Kursens syfte samt motivering till varför den bör vara fakultetsgemensam (max 
150 ord)  
Aim of course and motivation as to why it should be considered “multidisciplinary” to the extent that the faculty should allocate 
extra financing. 
This course will help students to apply their apply knowledge in engineering to 
cutting-edge clinical applications: This course examines the biological effects of 
RF/microwaves and their medical applications. Students will discover new 
developments in therapeutic applications in such areas as cardiology, urology, 
surgery, ophthalmology, and oncology. The lecturer will present developing 
applications in such areas as cancer detection and organ imaging.  The course 
features problem sets at the end of each chapter, making it an excellent introduction 
for bioengineering and engineering students. Researchers, physicians, and 
technicians in the field will also find this an excellent reference that offers all the 
fundamentals, the most cutting-edge applications, and insight into future 
developments. 
Kursinnehåll, kursens uppläggning samt examinationsform (max 150 ord) 
Contents, study format and form of examination  
The course will follow 
The EM-Bio Interaction course will be based on, RF/Microwave Interaction with 
Biological Tissues book by Andre Vander Vorst, Arye Rosen and Youji Kotsuka. 
Focusing on frequency ranges from 100 kHz to 10 GHz, the course is divided into six 
chapters: 
* Fundamentals in Electromagnetics--examines penetration of RF/microwaves into 
biological tissues; skin effect; relaxation effects in materials and the Cole-Cole model 
(display); the near field of an antenna; blackbody radiation and the various 
associated laws; and microwave measurements. 
* RF/Microwave Interaction Mechanisms in Biological Materials--includes a section 
devoted to the fundamentals of thermodynamics and a discussion on energy and 
entropy. 
* Biological Effects--investigates the effects of radio frequency fields on the nervous 
system, the brain and spinal cord, the blood-brain barrier, and cells and membranes. 
* Thermal Therapy--includes a description of applicators and an extensive discussion 
on the foundation of dielectric heating and inductive heating. 
* EM-Wave Absorbers Protecting the Biological and Medical Environment--
investigates materials for EM-wave absorbers from both a theoretical and 
applications perspective. Special attention is given to ferrite absorbers. 
* RF/Microwave Delivery Systems for Therapeutic Applications--begins with the 
fundamental features of major components used in RF/microwave delivery systems 



for therapeutic applications. New research towards the development of future 
measurement techniques will be also presented. 
Laboratory: Setting up an exposure chamber for studying effect of electromagnetic 
fields on cells. 
Målgrupp/er (specifiera ämnen/inriktningar) samt rekommenderade 
förkunskaper 
Target group/s (specify, if possible, subject/specialization) and recommended background 
PhD students from Dept. of Medicinal Chemistry, Dept. of Biology, Div. of Polymer 
Chemistry, Div. of Materials in Medicine, Div. of Physics and Astronomy and Div. of 
Electrical Engineering. 
Huvudansvarig institution  
Department with main responsibility   
Microwave Group, Div. of Solid State Electronics, Dept. of Engineering Sciences 
Andra inblandade institutioner (specifiera hur).  
Other departments involved (specify how). 
This course will be given by Microwave Group, Div. of Solid State Electronics 
together with Div. of Materials in Medicine and Dept. of Radiology, Oncology and 
Radiation Science, Biomedical Radiation Sciences, who will give invited lectures on 
cell signaling, modulatory mechanisms and effect of ionizing radiations. 
Kontaktperson/er (namn, e-postadress)  
Contact person (name, e-mail address) 
Dr. Robin Augustine, Robin.Augustine@Angstrom.uu.se 
Anmälan om kursdeltagande till  
Application from course participants should be sent to 
Robin.Augustine@Angstrom.uu.se 
Senast  
Not later than 
2015/01/31 
 


