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Abstract

In ultimii ani, metodele electromagnetice au devenit esentiale in dezvoltarea tehnologiilor pentru
detectarea si analiza particulelor biochimice. Teza intitulata "Metode electromagnetice in studiul
proceselor biomedicale" se axeaza pe stabilirea unei conexiuni semnificative intre ingineria
electrica si cercetarea biomedicala prin dezvoltarea biosenzorilor electrochimici cu potential in
domeniul medical. Cercetarea efectuatd in cadrul studiilor doctorale analizeazd interactiunile
complexe dintre campul electromagnetic si mediile biologice. Scopul central al cercetirii este de a
intelege modul in care campul electric influenteazd miscarea fluidelor in structurile microfluidice,
cu o atentiec deosebitd acordatd zonelor adiacente peretilor canalelor. Acest lucru deschide
posibilitatea controlului selectiv al miscarii fluidelor si particulelor in diverse regiuni ale
microcanalelor. Cercetarea a implicat analiza comportamentului fluidelor incarcate electric sub
influenta unui camp electric extern folosind metoda de analiza a elementului finit, dezvoltarea si
fabricatia de electrozi utilizand tehnologia de imprimare 3D, precum si caracterizarea acestora prin
Spectroscopia de Impedanta Electrochimica (EIS). Rezultatele obtinute subliniaza modul in care
campul electric afecteazd miscarea fluidelor in structurile microfluidice, avand implicatii
semnificative In procesele de detectare si analizd a particulelor biochimice si contribuind la
dezvoltarea biosenzorilor electrochimici.
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Abstract

In recent years, electromagnetic methods have become essential in the development of technologies
for the detection and analysis of biochemical particles. The thesis titled "Electromagnetic Methods
in the Study of Biomedical Processes"” focuses on establishing a significant connection between
electrical engineering and biomedical research through the development of electrochemical
biosensors with potential applications in the medical field. The research conducted during doctoral
studies analyzes the complex interactions between the electromagnetic field and biological
environments. The central aim of the research is to understand how the electric field influences the
movement of fluids in microfluidic structures, with particular attention to regions adjacent to the
channel walls. This opens up the possibility of selectively controlling the movement of fluids and
particles in various regions of the microchannels. The research involved analyzing the behavior of
electrically charged fluids under the influence of an external electric field using finite element
analysis, as well as the development and fabrication of electrodes using 3D printing technology,
along with their characterization through Electrochemical Impedance Spectroscopy (EIS). The
results underline how the electric field affects fluid movement in microfluidic structures, with
significant implications for the detection and analysis of biochemical particles and contributing to
the development of electrochemical biosensors.
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