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Istoric

Tn cadrul Universitatii de Medicind si Farmacie Carol Davila a existat, incepand din anul 1973, un grup de
cercetare numit Colectivul de Cercetari Biofizice, Infiintat prin Decret al Consiliului de Stat al RSR. De la bun
inceput, activitatea acestui Colectiv s-a desfasurat pe principiul autofinantarii, prin accesarea granturilor de
cercetare. In anul 2004, Colectivul de Cercetéri Biofizice a dobandit statulul de Centru de Cercetare recunoscut
de citre Consiliul National al Cercetarii Stiintifice din Tnvitdmantul Superior (CNCSIS). Thcepand cu anul 2016
Colectivul de Cercetari Biofizice a fost reorganizat ca Centru de Cercetare de Excelentd in Biofizicd si
Biotehnologie Celulara. Acest centru functioneza pe langa Disciplina Masterat de Biofizica si Biotehnologie
Celulara, Departamentul 1 — Stiinte Functionale.

Domenii de cercetare

» Efecte biologice ale cdmpurilor electrice si electromagnetice; electroporarea / dielectroforeza si aplicatiile
lor biomedicale

e Studiul propreitdtilor biofizice ale membranelor celulare prin tehnici single-cell (penseta optic3,
spectroscopie) sau pe suspensii celulare (spectrofotometrie, spectrofluorimetrie)

* Analiza efectelor la nivel celular a nanoparticulelor functionalizate utilizate ca transportori specifici de
medicamente oncologice

e Crearea de modele experimentale pentru studiul patologiilor oncologice (sferoizi, co-culturi cu celule ale
sistemului imun, organoizi)

e Investigarea modificarilor morfo-functionale ale celulelor pre- si post-proces patologic prin imagistica label-
free (microscopie digitala de interferenta)

e Identificarea unor biomarkeri (cu potential terapeutic) pentru caracterizarea celulelor metastatice folosind
modele 3D compuse din tesut si cipuri microfluidice

e Caracterizarea functionala a celulelor sangvine implicate in patologiile hemato-oncologice

Infrastructura

Link EERIS: https://eeris.eu/ERIF-2000-000K-2299

Colaboratori

e Institutul National de Cercetare-Dezvoltare pentru Fizica si Inginerie Nucleara ,,Horia Hulubei” (IFIN-HH)

e Centrul de Tehnologii Avansate cu Laser (CETAL)

e Institutul National de Cercetare-Dezvoltare pentru Fizica Materialelor (INCDFM)

e Institutul National de Cercetare-Dezvoltare pentru Bioresurse Alimentare (IBA)

* Universitatea Politehnica din Bucuresti

* Facultatea de Biologie a Universitatii din Bucuresti

e Institutul Nat. de Cercetare-Dezvoltare pentru Tehnologii Izotopice si Moleculare (INCDTIM) din Cluj-Napoca
* Institutul Gustave Roussy — Franta

e Universitatea Tehnica din Atena (NTUA) — Grecia

e Universitatea din Ljubljana — Slovenia



Proiecte de cercetare — selectie

Tn derulare:

2020 - 2024, European network for integrated training on innovative therapies for vision restoration
(ENTRAINVISION), H2020-MSCA-ITN-2019 Project nr. 861423

2020 — 2022, Nanoplatformd pentru compusi naturali si sintetici cu efect citostatic sinergic (CYTOSIN),
PED525/2020

Finalizate:

2018 — 2020, Noi metodologii de diagnosticare si tratament: provocdri actuale si solutii tehnologice bazate pe
nanomateriale si biomateriale (SANOMAT), PCCDI 58/2018

2017 — 2018, Rolul microparticulelor in mecanismele patogenetice ale complicatiilor vasculare la pacientii cu
mieloproliferari cornice (PARTE-MPN), PNIII 141PED/2017

2017 — 2019, INCLEN- Epidemiologic Research on Autism in Romania IN-ERAR Pilot Phase, University of Texas
Health Science Center, Houston

2014 - 2017, Simularea si modelarea comportamentului telocitelor in procesele de semnalizare si regenerare
tisulard (TELOSIM), PN-11-PT-PCCA-2013-4-2208 / 194

2012 - 2016, European network for development of electroporation-based technologies and treatments,
European COST Action TD 1104

2012 — 2016, Detectia si separarea ionicd prin intermediul peptidelor ciclice, al ciclodextrinelor si al porilor
proteici (BIOSENS), |dei complexe PNII - 1D_1/2012

2012 - 2016, Sisteme pentru eliberare de medicamente pe bazd de matrici anorganice mezoporoase
(MESODRUG), PN-1I-PT-PCCA-2011-3.2-0437/1

2012 — 2016, Celulele interstitiale miometriale - caracterizare morfologicd, biofizicd si bioelectrochimicd. Noi
perspective asupra contractilitdtii uterului uman si a regenerdrii miometriale (INTERCELL), PN-II-PT-PCCA-2011-
3.1-0553 /1

2012- 2015, Detectia si separarea ionica prin intermediul peptidelor ciclice, al ciclodextrinelor si a porilor proteici,
Idei complexe 1/2012

2011 - 2012, Analiza actiunii cGmpurilor electromagnetice din domeniul radiofrecventelor asupra membranelor
celulare si artificiale, Capacitati COPBIL Franta 495/2011

2012 — 2013, Dielectroforeza ca metoda de manipulare si caracterizare a celulelor electroporate, Capacitati
COPBIL Slovenia 537/2012

2012 - 2013, Advanced Studies on Improving Sheep Fertility by Using Artificial Means of Reproduction, FP7-
Marie-Curie PIRSES-GA-2011-295137

2011 - 2012, Combinarea pensetelor optice si electrice pentru caracterizarea biofizica a celulelor electroporate,
Capacitati COPBIL Franta 494/2011



Teme de doctorat in desfasurare

loan Cristian Tivig - Dezvoltarea unor metode electro-optice pentru determinarea proprietatilor mecanice si
electrice ale celulelor aflate Tn conditii normale, patologice si de stres fizico-chimic

Christien Oktaviani Matei — Contributia metodelor biofizice in evaluarea unor parametri celulari in conditii
patologice si de terapii cu nanoparticule

Luminita Claudia Miclea - Modularea efectelor induse de nanoparticule functionalizate asupra culturilor de
celule tumorale si netumorale in prezenta polifenolilor

Dharm Singh Yadav - Studying retinal cells towards vision restoration

Articole publicate
Articole in extenso publicate in reviste indexate ISI web of knowledge: 56

Articole in extenso publicate in reviste BDI si rezumate in reviste indexate ISI web of knowledge: 60

Selectie de articole reprezentative

Nanoparticule / Biomateriale

Popescu T, Matei CO, Vlaicu ID, Tivig I, Kuncser AC, Stefan M, Ghica D, Miclea LC, Savopol T, Culita DC, Moisescu
MG. Influence of surfactant-tailored Mn-doped ZnO nanoparticles on ROS production and DNA damage induced
in murine fibroblast cells. Scientific Reports. 2020;10(1). DOI: doi.org/10.1038/s41598-020-74816-0, IF: 3.998

Raul-Augustin Mitran, Cristian Matei, Daniela Berger, Laura Bdjenaru, Mihaela G Moisescu. Controlling drug
release from mesoporous silica through an amorphous, nanoconfined 1-tetradecanol layer. European Journal of
Pharmaceutics and Biopharmaceutics, 2018;127:318-325, DOI: doi.org/10.1016/j.ejpb.2018.02.020, IF: 4.245

Silviu Nastase, Laura Bajenaru, Daniela Berger, Cristian Matei, Mihaela G Moisescu, Doru Constantin, Tudor
Savopol. Mesostructured silica matrix for irinotecan delivery systems. Central European Journal of Chemistry.
2014;12(8):813-820. DOI: doi.org/10.2478/s11532-014-0501-y. IF: 1.216

Electroporare
Tivig I, Moisescu MG, Savopol T. Changes in the packing of bilayer lipids triggered by electroporation: real-time
measurements on cells in suspension. Bioelectrochemistry, 2021;138:107689, DOI:

doi.org/10.1016/j.bioelechem.2020.107689, IF: 4.550

Violeta L Calin, Mona Mihailescu, Nicolae Tarba, Ana Maria Sandu, Eugen Scarlat, Mihaela G Moisescu, Tudor
Savopol. Digital holographic microscopy evaluation of dynamic cell response to electroporation. Biomedical
Optics Express. 2021;12(4):2519-2530. DOI: doi.org/10.1364/BOE.421959. IF: 3.921

Tivig 1, Savopol T, Kovacs E, Moisescu MG. An experimental system for real-time fluorescence recordings of cell
membrane changes induced by electroporation. European Biophysics Journal with Biophysics Letters.
2020;49(1):105-11. DOI: doi.org/10.1007/s00249-019-01417-9, IF: 2.420



Dielectroforeza / Pensetd opticd

Mihaela Georgeta Moisescu, Tudor Savopol, Liviu Dimitriu, Jaka Cemazar, Eugenia Kovacs, Mihai Radu.
Noninvasive detection of changes in cells' cytosol conductivity by combining dielectrophoresis with optical
tweezers. Analytica chimica acta. 2018;1030:166-171. DOI: doi.org/10.1016/j.aca.2018.05.010. IF: 5.977

Md Mozzammel Haque, Mihaela G Moisescu, Sandor Valkai, Andras Dér, Tudor Savopol. Stretching of red blood
cells using an electro-optics trap. Biomedical optics express. 2015;6(1):118-123. DOI:
doi.org/10.1364/BOE.6.000118. IF: 3.921

Mihaela G Moisescu, Mihai Radu, Eugenia Kovacs, Lluis M Mir, Tudor Savopol. Changes of cell electrical
parameters induced by electroporation. A dielectrophoresis study. Biochimica et Biophysica Acta (BBA)-
Biomembranes. 2013;1828(2): 365-372. DOI: doi.org/10.1016/j.bbamem.2012.08.030, IF: 3.4

Cdmpuri electromagnetice

Mihaela G Moisescu, Philippe Leveque, Marie-Ange Verjus, Eugenia Kovacs, Lluis M Mir. 900 MHz modulated
electromagnetic fields accelerate the clathrin-mediated endocytosis pathway. Bioelectromagnetics.
2008;30(3):222-230. DOI: doi.org/10.1002/bem.20463. IF: 2.278

Mihaela G Moisescu, Philippe Leveque, Jean-Rémi Bertrand, Eugenia Kovacs, Lluis M Mir. Microscopic
observation of living cells during their exposure to modulated electromagnetic fields. 2008;74(1):9-15. DOI:
doi.org/10.1016/j.bioelechem.2007.11.003. IF: 4.550

Nawel Mahrour, Roxana Pologea-Moraru, Mihaela G Moisescu, Stéphane Orlowski, Philippe Levéque, Lluis M
Mir. In vitro increase of the fluid-phase endocytosis induced by pulsed radiofrequency electromagnetic fields:
importance of the electric field component. Biochimica et Biophysica Acta (BBA)-Biomembranes.
2005;1668(1):126-137. DOI: doi.org/10.1016/j.bbamem.2004.11.015. IF: 3.4

Hemato-oncologie si interactiunea medicamentelor cu membranele celulare

Eugenia Kovacs, Tudor Savopol, Maria-Minodora lordache, Lavinia Sapldcan, luliana Sobaru, Claudia Istrate,
Marie-Paule Mingeot-Leclercq, Mihaela-Georgeta Moisescu. Interaction of gentamicin polycation with model
and cell membranes. Bioelectrochemistry. 2012;87(1):230-235. DOI: doi.org/10.1016/j.bioelechem.2012.03.001.
IF: 3.947

Viola Maria Popov, Ana Maria Vladareanu, Horia Bumbea, Sanziana Radesi, Maria Minodora lordache, Radu
Gologan, Eugenia Kovacs, Tudor Savopol, Mihaela Georgeta Moisescu, Minodora Onisai. Membrane fluidity's
role in platelet function in patients with myeloproliferative neoplasms. Blood. 2010;116(21):5125. DOI:
doi.org/10.1182/blood.V116.21.5125.5125. IF: 10.558

Viola M Popov, Ana M Vladareanu, Horia Bumbea, Eugenia Kovacs, Mihaela-Georgeta Moisescu, Minodora
Onisai, Maria-Minodora lordache, Tudor Savopol. Assessment of changes in membrane properties of platelets
from patients with chronic myeloid leukaemia in different stages of the disease. Blood Coagulation & Fibrinolysis.
2014;25(2):142-150. DOI: 10.1097/MBC.0b013e328365776f. IF: 1.203



