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Abstract

The paper presents results (on relatively recent historical research) regarding complementary fields
of medicine: bioelectromagnetism, quantum biomagnetometry and some interaction between the
living matter and electromagnetic fields. A Bioelectromagnetism and Quantum Biomagnetometry
Laboratory were realized at the ”Grigore T. Popa” Univ. of Medicine and Pharmacy ofIasi, Faculty
of Medical Bioengineering. The emplacement of the laboratory in the building was made
considering the disturbing factors (communications antennas, high voltage lines, transformers and
auto traffic). This lab was mainly focused on creating an educational and research environment in
bioelectromagnetism domain for master students, PhD students, professors and researchers.

The main areas of research were:

- detection and measurement of biomagnetic fields,

- thermography in IR and microwave range exploration,

- bioelectromagnetic compatibility, generation and control of the magnetic and electromagnetic
fields,

- research and obtaining materials for the protection of life against electromagnetic fields.

The main equipment was: anechoic chamber, SQUID biogradiometer, large Helmholtz coil system
for dynamic environmental field control, microwave radiometer for medical applications, infrared
camera, and different systems for measurement and control of magnetic and electromagnetic
fields. All these devices and installations were built by the research team, using original concepts.
In 2004, research was conducted on the influence of magnetic fields on living structures. The
studies were performed on adult Wistar rats. Research has continued in the upper extremity of the
electromagnetic field, with the study of microwave effects.

In 2007, for the first time in Romania a thermographic image of the human body using microwave
radiometry was realized. The research was carried out as part of a project on the early detection of
breast cancer.

In 2011 was detected and recorded the first magnetocardiogram of a human subject.

Another preoccupation was related to the interaction of living structures with electromagnetic
fields, a particular domain related to electromagnetic biocompatibility. Other research focuses on
the influence of microwaves on the germination of plant seeds used in food: wheat, sunflower,
lentils. The research results were communicated, published, patented and presented in doctoral
theses. These researches are carried out for the first time in Romania, and the laboratory is
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presented as a unique structure in the academic and university space. The laboratory and the
research carried out were an absolute premiere both through the field approached and through the
experimental and theoretical results obtained.

The present civilization is an electromagnetic one, due to the deeper and deeper presence and
influence of electromagnetic fields, both in the people’s life and in the environment. The spectrum
of the ambient E.M. field extended, reaching limits that go beyond microwave range. The biologic
effects became more subtle and more obvious together with the development of communication
technologies. Microwave e.m. fields are now considered potentially dangerous due to some
disputed experimental results and clinical observations; low frequency e.m. fields must be still be
carefully supervised and their biotropic effects need to be analyzed.
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Abstract

Lucrarea prezinta rezultate (la cercetarile istorice relativ recente) privind domeniile
complementare ale medicinei: bioelectromagnetism, biomagnetometrie cuantica si unele
interactiuni intre materia vie si campurile electromagnetice. Un laborator de
bioelectromagnetism si biomagnetometrie cuantica s-a realizat la ,Grigore T. Popa” Univ.
de Medicina si Farmacie lasi, Facultatea de Bioinginerie Medicala. Amplasarea
laboratorului in cladire a fost realizata avand in vedere factorii deranjanti (antene de
comunicatii, linii de inalta tensiune, transformatoare si trafic auto). Acest laborator s-a
concentrat in principal pe crearea unui mediu educational si de cercetare in domeniul
bioelectromagnetismului pentru masteran, doctoranzi, profesori si cercetatori.

Principalele domenii ale cercetarii au fost:
- detectarea si masurarea campurilor biomagnetice,
- termografie in explorarea intervalului IR si a microundelor,

- compatibilitatea bioelectromagnetica, generarea si controlul campurilor magnetice i
electromagnetice,

- cercetarea si obtinerea materialelor pentru protectia vietii impotriva campurilor
electromagnetice.

Principalul echipament a fost: camera anecoica, biogradiometrul SQUID, sistem mare de
bobine Helmholtz pentru controlul dinamic al campului mediului, radiometru cu microunde



pentru aplicatii medicale, camera cu infrarosu si diferite sisteme de masurare si control al
campurilor magnetice si electromagnetice. Toate aceste dispozitive si instalatii au fost
construite de echipa de cercetare, folosind concepte originale.

In 2004, s-au efectuat cercetéri asupra influentei cdmpurilor magnetice asupra structurilor
vii. Studiile au fost efectuate pe sobolani adulfi Wistar. Cercetarile au continuat in
extremitatea superioara a campului electromagnetic, cu studiul efectelor microundelor.

n 2007 pentru prima dat& in Romania s-a realizat o imagine termografica a corpului uman
folosind radiometria microundelor. Cercetarile au fost realizate in cadrul unui proiect
privind depistarea precoce a cancerului mamar.

In 2011 a fost detectata si inregistrata prima magnetocardiograma a unui subiect uman.

O alta preocupare a fost legata de interactiunea structurilor vii cu campurile
electromagnetice, un domeniu deosebit legat de biocompatibilitatea electromagnetica.
Alte cercetari se concentreaza pe influenta microundelor asupra germinarii semintelor de
plante folosite in alimente: gréu, floarea soarelui, linte. Rezultatele cercetarii au fost
comunicate, publicate, brevetate si prezentate in tezele de doctorat. Aceste cercetari se
realizeaza in premiera in Romania, iar laboratorul este prezentat ca structura unica in
spatiul academic si universitar. Laboratorul si cercetarile realizate au fost o premiera
absoluta atat prin domeniul abordat cat si prin rezultatele experimentale si teoretice
obtinute.

Civilizatia actuala este una electromagnetica, datorita prezentei si influentei din ce in ce
mai profunde a campurilor electromagnetice, atat in viata oamenilor, cat si in mediul
inconjurator. Spectrul campului E.M. ambiental s-a extins, atingand limite care depasesc
raza de microunde. Efectele biologice au devenit mai subtile si mai evidente odata cu
dezvoltarea tehnologiilor de comunicare. Campurile E.M. pentru microunde sunt
considerate acum potential periculoase datorita unor rezultate experimentale contestate
si observatii clinice; campurile E.M. de joasa frecventa trebuie sa fie in continuare
supravegheate cu atentie si efectele lor biotrope trebuie analizate.

Cuvinte cheie: Dbioelectromagnetism, biomagnetometrie, SQUID, interactiune
electromagnetica
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In laboratorul de bioelectromagnetism (2000), prof. Octavian Baltag a initiat
cercetdri de pionierat: explorarea in scopul diagnosticului a campurilor magnetice
si electromagnetice; compatibilitate electromagneticd; generarea, masurarea $i
controlul campurilor magnetice si electromagnetice in relafie cu materia vie
si activitatea omului. Rezultate importante ale cercetdrilor fundamentale si
experimentale sunt [10]: primele imagini radiometrice ale corpului uman (2007);
detectarea timpurie a cancerului prin radiometria cu microunde; magneto-
cardiograma (2011); teze de doctorat in fizicd si inginerie electricd cu subiect
magnetocardiografia umand; prima instalatie si primele brevete din Romania
pentru instalatii SQUID [53-56].
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