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Program 

Miercuri, 22 Septembrie 2010 
8:30-9:00 

 

Cuvant de deschidere: 

Andrei Ruckenstein, Universitatea Boston, S.U.A.  

Mihai Barboiu, Institutul European de Membrane, Montpellier, Franta    

Eugen Gheorghiu, Centrul International de Biodinamica, Bucuresti 

09:00- 11:00 

 

Sesiunea 1 Materiale supramoleculare, Materiale Nanostructurate &Filme subtiri  

Moderator: Marius Andruh, Facultatea de Chimie, Universitatea din Bucuresti 

 9:00-9:30 Biomateriale micro- si nanostructurate obtinute pornind de la polimeri functionali - Bogdan 

Simionescu, Institutul „Petru Poni” Iasi  

 9:30-

10:00 

Nanostructuri catalitice continand metale nobile: sinteza, caracterizare si comportare catalitica - Vasile 

Parvulescu, Facultatea de Chimie, Universitatea din Bucuresti  

 10:00-

10:30 

Structura si proprietatile filmelor de HfO2 obtinute prin metoda sol-gel  

Maria Zaharescu, Institutul „I.G. Murgulescu” Bucuresti 

 10:30-

11:00 

Arhitecturi Moleculare Superior Organizate: Concepte pentru Biosenzori  

Sorin Melinte, Universitatea Catolica din Louvain la Neuve, Belgia  

11:00-11:30 # Pauza cafea 

11:30-13:30 Sesiunea 2: Biosenzori: Dezvoltarea de sisteme analitice/transductie avansate 

Moderator: Andrei Ruckenstein, Universitatea Boston,  S.U.A. 

 11:30-

12:00 

Senzorii biomagnetici bazati pe magneto-rezistenta  

Adrian Ionescu, Universitatea Cambridge, Marea Britanie 

 12:00-

12:30 

Perspective pentru un nou biocatod de potential ridicat – noi proprietati ale enzimelor redox imobilizate 

pe nanostructuri compozite de grafit  

Leonard Stoica, Universitatea Ruhr, Bochum, Germania  

 12:30-

13:00 

Studiul celulelor utilizand senzori optici in domeniul UV-Vis 

Mircea Bercu, Facultatea de Fizica, Universitatea din Bucuresti  

 13:00-

13:30 

Biosenzori celulari: integrarea elementelor nano-bio intr-o platforma analitica unitara - Eugen 

Gheorghiu, Centrul International de Biodinamica Bucuresti  

13:30-14:30  # Pauza pranz 

14:30-16:30 Sesiunea 3: Nano structuri analitice  

Moderator: Wilhelm Kappel, ICPE, Bucuresti 

 14:30-

15:00 

Regularitati ascunse si corelatii in nano-biostructuri  

Mihai Popescu, Alin Velea, INCDFM Bucuresti  

 15:00-

15:30 

Concentrori parabolici pentru semnale Raman  

Vlad Stolojan, Universitatea din Surrey, Marea Britanie 

 15:30-

16:00 

Dezvoltarea multifunctionala a nanosenzorilor plasmonici pentru aplicatii bioanalitice Simion Astilean, 

Universitatea “Babes-Bolyai”, Cluj-Napoca  
 16:00-

16:30 

Nanosisteme magnetice de tip miez-coaja pentru Imagistica de Rezonanta Magnetica - Wilhelm 

Kappel, Jenica Neamtu, ICPE, Bucuresti 

16:30-17:00 # Pauza cafea 

17:00-19:00 Sesiunea 4: Biosenzori: Noi abordari privind intelegerea si utilizarea componentei „Bio” & 

Chimiei legarii structurilor afine 
Moderator: Olimpia Mamula Steiner, Universitatea de Stiinte Aplicate din Vestul Elvetiei, Fribourg 

 17:00-

17:30 

Auto recunoasterea de catre Gliconectine Octavian Popescu, Universitatea “Babes-Bolyai”, Cluj-

Napoca / Institutul de Biologie, Academia Romana, Bucuresti 

 17:30-

18:00 

Noi biosenzori pe baza unui design rational al interfetei biomolecula-suport Camelia Bala, Facultatea 

de Chimie, Universitatea din Bucuresti  

 18:00-

18:30 

Studii moleculare asupra unor tulpini de bacterii lactice cu potential probiotic  

Diana Pelinescu, Facultatea de Biologie, Universitatea din Bucuresti  

 18:30-

19:00 

Interactiunea intre molecule cu relevanta farmacologica, structuri proteice si membrane lipidice 

artificiale – Tudor Luchian, Universitatea “A.I. Cuza” – Iasi 

19:00 – 19:30 Masa Rotunda: Structuri Biomimetice- Probleme deschise 

Moderator: Octavian Popescu, Universitatea “Babes-Bolyai”, Cluj-Napoca / Institutul de Biologie, 

Academia Romana Bucuresti 

20:00 Eveniment de Networking 



 

Joi, 23 Septembrie 2010 

 

8:30- 11:00 Sesiunea 5: Materiale supramoleculare, Materiale Nanostructurate & Filme subtiri - II 

Moderator: Mihai Barboiu, Institutul European de Membrane, Montpellier, Franta   

 8:30-9:00  Chimie metalosupramoleculara si materiale moleculare  

Marius Andruh, Facultatea de Chimie, Universitatea din Bucuresti  

 9:00-9:30 Autoasamblarea - o etapa in dezvoltarea materiei superior organizate  

Valeria Harabagiu, Institutul "Petru Poni", Iasi  

 9:30-10:00 Materiale nanostructurate: aplicatii practice in nanomedicina si biosenzoristica Antonio Radoi, IMT 

Bucuresti 

 10:00-10:30 Librarii constitutionale dinamice aplicate la descoperirea de inhibitori ai anhidrazei carbonice - 

Claudiu Supuran, Universitatea din Florenta, Italia  

 10:30-11:00 Precursori electroactivi si materiale chirale  

Narcis Avarvari, Chargé de Recherches, CNRS, Université d'Angers, Franta  

11:00-11:30 # Pauza cafea 

11:30-13:30 Sesiunea 6: De la concept la aplicatii practice  

Moderator: Eugen Gheorghiu, Centrul International de Biodinamica Bucuresti 

 11:30-12:00 A. Invatamant si cercetare: un model elvetian; B. Sinteza stereoselectiva de nanostructuri chirale 

autoasamblate - Olimpia Mamula Steiner, Universitatea de Stiinte Aplicate din Vestul Elvetiei, 

Fribourg  

 12:00-12:30 Sisteme cristaline lichide bazate pe lipide cu aplicatii in eliberarea controlata a compusilor terapeutici 

- Catalin Nistor, Institutul Camurus AB, Suedia  

 12:30-13:00 Administrarea transcutanata a medicamentelor: o abordare microtehnologica 

Ciprian Iliescu, Institutul de Bioinginerie si Nanotehnologie, Singapore 

 13:00-13:30 Genetic Lab : 10 ani de diagnostic si cercetare genetica in Romania 

Lorand Savu, Genetic Lab, Bucuresti 

13:30-14:30  # Pauza pranz 

14:30- 16:30 Sesiunea 7 Moderator: Marius Andruh, Universitatea din Bucuresti, Coordonator Panel Grup de 

Domenii in cadrul proiectului DSE 

Dezbatere ”Criteriile de evaluare a cercetarii stiintifice din universitati, pe domenii specifice ”- 

Proiect FSE „Doctoratul in Scoli de Excelenta- Evaluarea calitatii cercetarii in universitati si 

cresterea vizibilitatii prin publicare stiintifica"” 

16:30-17:00 Pauza cafea 

17:00-18:00 Sesiune speciala Moderator: Marius Andruh, Universitatea din Bucuresti, Coordonator Panel Grup 

de Domenii in cadrul proiectului DSE  

Dezbatere ”Criteriile de evaluare a cercetarii pe domenii specifice in universitati”- Proiect FSE 

„Doctoratul in Scoli de Excelenta- Evaluarea calitatii cercetarii in universitati si cresterea vizibilitatii 

prin publicare stiintifica"” 

 

# Pauzele vor permite Vizite, Discutii & Demonstratii Practice in cadrul laboratoarelor Centrului 

International de Biodinamica 



Micro- and nano-structured biomaterials derived from functional polymers  

Acad. Prof. Dr. Bogdan C. Simionescu 

 
1
 Department of Natural and Synthetic Polymers, “Gheorghe Asachi “ Technical University of 

Iasi 
2
 "Petru Poni" Institute of Macromolecular Chemistry Iasi 

 

 

      The paper presents recent results on the use of functional polymers (telomers, macro-

monomers) as building blocks in the preparation of hybrid or polymer materials directed toward 

biomedical applications - supports carrying drugs, diagnostic systems, matrices for tissue 

engineering, etc. Examples referring to block or graft copolymers, interpenetrated macromolecular 

networks, micro-/nano-particles, porous materials based on collagen and biodegradable 

polyurethane-montmorillonite nano-composites are presented. The preparation of these materials is 

based on functional natural and synthetic polymers - collagen, poly (2-alkyl-2-oxazoline), poly (ε-

caprolactone), poly (butyl cyanoacrylate). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Nanostructuri catalitice continand metale nobile: sinteza, caracterizare si 

comportare catalitica, 

Prof. Dr.Vasile Parvulescu 

Facultatea de Chimie, Universitatea din Bucuresti 

 

      Use of catalysis nanostructures is of interest for more than 40 years. But the last ten years have 

brought new challenges in this area on the control of particle size, their geometry and oxidation 

state control of various species. In addition, interest has grown on the synthesis of nano mixed 

alloys. IN THIS CONTEXT a  special attention was addressed to gold. In nano state, this element 

showed unique catalytic properties in many fine chemical synthesis.1-3 

 The present overview aims to present recent achievements in synthesis and characterization of 

nano-structures including precious metals such as Pt, Pd, Ir, Au or Rh and characterization by 

various techniques. Also this application will be using such systems in catalytic hydrogenation 

chemo, and stereoselective region of C = Cdouble bonds and C = O in aromatic compounds or allyl 

structures, including the isomerization reaction of success, and hydrogenation ciclo izomerism 

selective or selective (hidro genoliza) photocatalytic reactions in conventional media but also in 

ionic solvents or supercritical carbon dioxide conditions. 4-15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Structure and dielectric properties of HfO2 films prepared by sol-gel route 

 

Prof. Dr. Maria Zaharescu 

 

Institutul „I.G. Murgulescu” Bucharest 

 

 

     Hafnium dioxide (HfO2) is a high temperature refractory material with excellent physical and 

chemical properties. A wide range of recent applications of HfO2 require thin film material, such as 

high dielectric constant materials for high-k gate electronic devices, fabrication of mesoporous 

films, waveguide preparation, protection material against oxidation/corrosion, insulating dielectric 

for memory devices such as DRAM or thin film for electroluminescent (TFEL) applications. 

HfO2 thin films can be prepared by various methods: Atomic Layer Deposition, Pulsed Laser 

Deposition, Chemical Vapor Deposition, Radio Frequency Sputtering, plasma oxidation of Hf film. 

All these techniques require high temperature treatments which usually induce a deterioration of 

the device performance and reliability.  

The sol–gel process offers an alternative method to avoid the deterioration of film properties by 

thermal treatment. 

      The presentation is concerned with the comparison of the HfO2 sol–gel films prepared by 

different precursors using the sol-gel method, with respect to the resulting optical and micro-

structural properties. The goal was to develop a benchmark between the starting hafnium precursor, 

roughness, porosity, refractive index, and SiO2 interface layer formation. 

     The dielectric properties as well as the application of the obtained films in pentacene based 

transistors are discussed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Highly-Ordered Molecular Nanoarchitectures: Concepts for Biosensors 

Prof. Dr. Sorin Melinte 

Université catholique de Louvain, B-1348 Louvain-la-Neuve, Belgium 

  

We report on a novel protocol for patterning the semiconducting polyaniline with an unprecedented 

areal patterning density exceeding 0.25 teradot/inch
2
. A simple two-step process is put forward to 

hierarchically build a large variety of functional polyaniline nanostructures on virtually any type of 

flexible or rigid substrates. Using template confinement, through Pt catalyzed electroless growth, 

highly-ordered arrays of distinct polyaniline nanowires are produced with a typical diameter of 15 

nm and aspect ratio higher than 20. Complex three-dimensional structural control is achieved 

through a direct pattern transfer using a novel type of resist- and dose-modulated electron beam 

lithography. The method is scalable and provides a generic approach for lab-on-chip applications. 

Aspects of the PANI growth mechanism at nanoscale are discussed and the highly 

controllable, sub-picogram scale fabrication is emphasized. A simple scheme for the single PANI 

nanowire fabrication, processing and device integration resolution is presented. The tunable and 

dynamic optoelectronic properties achieved through a simple doping-dedoping scheme are 

considered. 

The morphology-modulated nanowires are driven to self-assemble in key-lock type 

architectures orchestrated by the structural asymmetry and non-uniformity of the capillary forces.  

The re-entrant topography of the fabricated nanostructures (disc and square-shaped axially 

modulated as well as branched and hyper-branched pillars) can induce the pinning of the receding 

contact line of the liquid menisci in the case of an evaporating liquid.  This behavior increases the 

capillary forces exerted between the pillars forming gear-like nano assemblies.  The structural 

matching of the alternated modulations favors compact stacking with very few interstices in 

between.  This asymmetry provides the potential of being further exploited  for spherical, helical or 

tubular functional macro assemblies.  Combined with the modulated optoelectronic properties and 

the straightforward mechanical actuation of the polyaniline, these assemblies could play a role in 

the design of stimuli-responsive smart materials for biosensing. 

 



Biomagnetic Sensors based on Magneto-Resistance 

 

Dr. Adrian Ionescu 

 

Universitatea Cambridge, Marea Britanie 

 

      In the last decade a new field of research, Biomagnetronics, has emerged from the need to 

accelerate clinical diagnosis. These diagnoses are usually done by "bioassays" using fluorescence, 

e.g. enzyme-linked immunosorbent assay (ELISA). The necessary concentration of detection for 

these assays is between a pM to nM requiring amplifiaction steps of the analyte which together 

with the intrinsic problems of fluorescent methods, e.g. photo-bleaching and auto-fluorescence, 

results in a loss of time until a diagnosis can be obtained. The question arises whether or not 

alternatives exist to shorten the time of a bioassay. Advances in other research areas, such as for 

example in "spintronics", which are successfully used in information technology presents a 

potential solution to this problem[1].  

This presentation will briefly discuss the principles about sensors based on magneto-resistance 

currently used in magnetic bioassays. These bioassays identify analytes by a magnetic label, 

usually a nano-particle. In particular, I will present results obtained by detecting the magnetic 

entities, organic and inorganic, with sizes ranging between 50 nm [2] up to tens of micrometers [3], 

by using sensors based on tunneling magneto-resistance. Integrated micro-fluidic magnetic sensor 

devices allow also the manipulation of magnetic particles. Other alternatives for handling by optical 

methods and by magnetic resonance imaging (MRI) will also be presented [4].  

References 
[1] J. Llandro, J.J. Palfreyman, A. Ionescu and C.H.W. Barnes,  

"Magnetic biosensor technologies for medical applications: a review",  

Med. Biol. Eng. Comput. (2010), DOI 10.1007/s11517-010-0649-3.  

 

[2] A. Ionescu, N.J. Darton, K.N. Vyas and J. Llandro, "Detection of  

endogenous magnetic nanoparticles with a TMR sensor",Phil. Trans. R.  

Soc. A, 368, 4371 (2010).  

 

[3] B. Hong, J.-R. Jeong, J. Llandro, T.J. Hayward, A. Ionescu et  

al., "High throughput biological analysis using multi-bit magnetic  

digital planar tags", in "Biomagnetism and magnetic biosystems based on  

molecular recognition processes" edited by A. Ionescu and J.A.C.  

Bland, A.I.P. Conf. Proc. 1025, 74 (2008).  

 

[4] N.J. Darton, A.J. Sederman, A. Ionescu et al., "Manipulation and  

tracking of superparamagnetic nanoparticles using MRI", Nanotechnology  

19, 395102 (2008). 



Towards a novel high-potential biocathode - New properties of redox enzymes 

immobilized onto graphite-composite nanostructures  

Dr. Leonard Stoica 

Analytische Chemie - Elektroanalytik & Sensorik, Ruhr-University Bochum, Universitätsstr. 150  

D-44780, Bochum, Germany Email: leonard.stoica@rub.de 

 Increasing power output of enzymatic biofuel cell is just one of the challenges related to 

these alternative sources of energy, and it can be specifically addressed by broadening the effective 

active surface of electrode, and thus increasing the amount of active enzyme immobilized on 

electrodes in such a way to allow a direct electron exchange between electrode and the redox active 

center of the enzymes involved.   The latest synthesized carbon-composite material (3D-CNT) [1], 

consisting of a three-dimensional network of nanotubes and carbon microfiber grown by a chemical 

vapor deposition protocol (CVD) is now transferred to the surface of ordinary graphite rod 

electrode. This new electrode demonstrated excellent qualities both in terms of enlarging the active 

electrode surface and enzyme loading. First of all, it demonstrates the huge potential that 

nanomaterials can provide to discovering of new properties of redox enzymes, in particular, new 

ways to exchange electrons at a polarized interfaces.In herein case, graphite electrode modified 

with 3D-CNT was characterized by its modification with horseradish peroxidase (HRP) or/and by 

co-immobilization of glucose oxidase (GOx). Despite the fact that GOx/HRP is the most 

intensively studied enzymatic system so far, our experimental findings indicate that HRP is able to 

directly accept electrons  from 3D-CNT electrode at a potential very close to the thermodynamic 

limit (+750 mV vs. Ag|AgCl ). Basically, HRP/3D-CNT system is able to reduce hydrogen 

peroxide at a potential of +600 mV vs. Ag|AgCl, which can be regarded as an excellent candidate 

for its implementation as new biocathode.It is worth to mention that, in comparison to other 

enzymes used for biocathode, such as laccase or bilirubin oxidase, this new GOx/HRP-CNT 

biocathode is fully compatible with in-vivo conditions, operating at pH 7.4 and in presence to Cl
-

 ions, however preserving a high reductive potential to the electrode. Recent studies [2] related to 

this new biocathode will be discussed. 

References: 

1]   N. Li, X. Chen, L. Stoica, W. Xia, J. Qian, J. Aßmann, W. Schuhmann, M. Muhler Adv. 

Mater. 19 2957 (2007).[2]   W. Jia, S. Schwamborn, C. Jin, W. Xia, M. Muhler, W. Schuhmann, L. 

Stoica PCCP 12 (2010) 10088. 

On chip optical spectrometry applied to bio-cells aggregation 

 

mailto:leonard.stoica@rub.de


Conf. Dr. M.Bercu
1
  and   D.P.Poenar

2
 

 
1
 Faculty of Physics, Bucharest University P.O.Box mg-11,Romania, mircea_bercu2@yahoo.com 

2
Microelectronics Center, Microelectronics Division, School of Electrical & Electronic Engineering, 

Block S2, Nanyang Technological University, Singapore, 

Optical spectra of yeast cells were analyzed with an optical bio-sensor using the advantages of on chip 

cells deposition or placing the detector in the proximity of the samples. . UV-Vis spectra collected at 

high sensitivity were analyzed according with individual absorption line parameters considering their 

profile, the width at half intensity, red and blue shifts versus cell concentration. These data have been 

completed by LASER light scattering on different type of cells as yeast and Escherichia-coli. The 

sensor was built by using planar micro-technology being based on a shallow p+n junction realized in a 

low doped n-type epitaxial silicon layer grown on a strongly doped n+ substrate. The presence of the 

n/n+ interface allows a significantly enhanced sensitivity, due to an increased collection of carriers 

photo-generated in the range of 250.- 700 nm. The contributions to the sensor response of both drift 

and diffusion mechanisms were investigated  by counting the electron and hole generation produced 

by alpha particles stopped at different depths according to the energy loss in air between the nuclear 

source and the sensor surface.   

The optical absorption spectrum of yeast cells was investigated in the wavelength range of 250nm -

.500nm as a function of the cells concentration in between 6 × 10
6
 – 2 × 10

8
 cells/ml. The main 

absorption peaks were found at 310, 350, 400 and 427 nm, respectively. A significant red shift of the 

wide absorption band at 427 nm has been observed when increasing cell concentration [1] This red 

shift behavior was nonlinear, with saturation observed for yeast concentrations larger than 5 × 107 

cells/ml where cell aggregation takes place. These findings suggest that cells aggregation can be 

revealed by monitoring the parameters of the absorption bands especially the most sensitive one at 427 

nm. by a dedicated integrated microsystem designed for fast quantitative spectrometric measurements. 

These investigations were done in the frame of cooperation (2005-2010) between Bucharest University – Atomic and 

Nuclear Department and Nanyang Technological University EEE Department Singapore with valuable contributions 

coming from Associated Prof. Dr. D.P. Poenar and Dr. X.Zhou   

[1]  M. Bercu · X. Zhou · A. C. Lee · D. P. Poenar · C. K. Heng · S. N. Tan,  Biomed  Microdevices  

(2006) 8: 177–185. 



Cellular Biosensors: towards a unitary, integrated (nano-bio) analytical 

platform 

 

S. David, C. Polonschii, A. Olaru, I. Marcu. D. Cucu, D. Bratu, T. Sandu, M. Gheorghiu, S. 

Gaspar, E Gheorghiu 

 

International Centre of Biodynamics, ICB, Bucharest, Romania 

 

Living cells or lipid membranes interfaced with Electrochemical or/and Optical transducers (i.e. cellular 

biosensors) are suitable to assess the interactions between various compounds (including unknown noxious 

agents) and living matter. We present recent ICB results based on such cellular biosensors to appraise the 

interaction between cells or biomimetic systems and harmful compounds [1-6]. Both electrically and 

optically addressable chips, comprising microelectrode arrays and microfluidic elements, have been 

developed using specific nano, and micro -fabrication procedures. These chips allow for combined 

electrochemical (amperometry, impedance spectroscopy) and optical (Total Internal Reflection Fluorescence 

Microscopy or Surface Plasmon Resonance) assays of cell status and dynamics. Once the interaction 

between cells (or biomimetic lipid membranes) and targeted compound is identified and quantified, it can be 

further “exploited” for biosensing purposes (detection). 

Selected results on the electro-optical evaluation of cell layers challenged by different stress factors (e.g. 

Calcium oxalate, heavy metals, pathogens, antimicrobial peptides and pore forming compounds) will be 

addressed. 
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Hidden regularities and correlations in nano-biostructures 

 

Dr. M. Popescu, A. Velea,  

 

INCDFM, Bucharest 

 

 

       The knowledge of the ordering of the nanometric basical units of the living matter 

(aminoacids) is of great importance for the understanding of the properties and functions of the 

biological systems. The ordering of the aminoacids in bio-substances (as e.g. collagen) was 

analyzed in the frame of the statistico-mathematical methods. Hidden regularities were revealed by 

using Fourier series, pattern detection and correlation techniques. The distribution of the 

aminoacids in the α1 chain of collagen was studied and the importance of the pair correlation 

functions (PCF) for its characterization was evidenced. The Fourier transform of PCs for various 

aminoacids (alanine, proline, hyproline) show periodicities corresponding to half the pitch of the α1 

chain. Proline is characterized by periodicities of 7, 10, 16 and 40 aminoacids. Alanine displays 

only two significant periodicities: 8 and 14 aminoacids. The computation of the correlation 

coefficients for the PCF of different aminoacids shows that alanine and hyproline are positively 

correlated, while alanine and proline are negatively correlated.  

Specific correlations have been revealed in the nano-biomolecule of interferon. Results are reported 

on the structural peculiarities of nanometer anorganic clusters (oxide and chalcogenides with 

sulphur, functionalized by interferon) as possible drug carriers. 
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    Using advanced ion beam milling techniques in the Focused Ion Beam Microscope, we 

demonstrate the fabrication of three-dimensional micron and sub-micron parabolic dishes. These 

structures have many potential applications in increasing the solar conversion efficiency as well as 

in Raman spectroscopy, particularly when the control of the laser irradiation is required. Here we 

discuss the concentrating properties of the dishes and apply them to the analysis of glucose in 

water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Multifunctional Plasmonic Nanosensors for Bioanalitical Applications 

Simion Astilean 

Babes-Bolyai University , Faculty of Physics and Institute of Interdisciplinary Research in 

BioNanoscience, Nanobiophotonics Center  

Str M. Kogalniceanu Nr 1, 400084, Cluj-Napoca, Romania 

Surface plasmon resonances are collective oscillations of free electrons induced by light in noble-

metal nanostructures. Plasmonics is a new emerging branch of biophotonics aiming to exploit these 

surface plasmon resonances in biomedical research. Currently, there is a need to design 

biocompatible plasmonic nanomaterials to operate as versatile probes and tools at the nano-bio 

interface. In this presentation we report our recent results on the fabrication of plasmonic 

nanostructures with controlled size and shape (rods, prisms, stars-shaped) by a variety of methods 

from colloidal nanolithography to chemical synthesis [1,2]. As for example, we employ self-

assembled nanospheres as lithographic masks to deposit metal and generate periodic arrays of 

nanoparticles or, alternatively, we use chemically assisted routes to generate biocompatible and 

biofunctional gold nanoparticles. We demonstrate the multifunctionality of fabricated plasmonic 

nanostructures in molecular sensing via surface-enhanced Raman spectroscopy (SERS), surface 

enhanced IR absorption (SEIRA), metal-enhanced fluorescence (MEF) and localized surface 

plasmon resonances (LSPR). Recently, we have studied new SERS-active carriers of Raman tags 

for application in cellular imaging and assessed their potential for localized photothermal therapy 

of cancer cells.  The fabricated SERS and SEIRA-active substrates complemented with LSPR and 

MEF measurements can hold a significant potential for novel biomedical sensing, imaging and 

diagnostic methods.  

This work was supported by CNCSIS –UEFISCSU, project number PNII - 

ID_PCCE_129/2008  
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          Fast imaging methods and the availability of required hardware for magnetic resonance 

tomography (MRT) have significantly reduced acquisition times from about an hour down to 

several minutes. With this development magnetic resonance imaging (MRI) has become one of the 

most important instruments in clinical diagnosis. 

The size, shape and composition of magnetic nanoparticles are very attractive for diagnosis tools of 

cancer tumors and targeting treatment.  

In this paper we presented our research of magnetic core-shell particles with potential applications 

in malignant tumors diagnosis: cobalt nanoparticles, cobalt-nickel nanoparticles and core-shell  

magnetite particles. SEM examination shows the average sizes of core-shell magnetite assemblies 

are 20-200 nm. Magnetic measurements of core-shell nanoparticles, performed at room temperature 

using Vibrating Sample Magnetometer (VSM) reveals a coercive field of 20-100 Oe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CELL SELF-RECOGNITION BY GLYCONECTINS 
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       The emergence of multicellularity has been tightly joined to the ability of an organism to retain 

its own anatomical integrity and to distinguish self from non-self. Large cell surface proteoglycan 

molecules, such as glyconectins (GNs), might have provided these key recognition and adhesion 

functions. In order to understand the molecular basis for primordial self-recognition and non-self 

discrimination, we focused our attention on the role of cell surface GNs in Porifera xenogeneic 

cellular interactions, as the evolutionary most compatible model system for ancestors of Metazoans. 

The GNs are different from classical mammalian glycoconjugates and define a novel class of 

primordial cell adhesion molecules. We have isolated GNs from three marine sponge species 

(Clathria prolifera - GN1, Halichondria panicea - GN2, and Cliona celata - GN3) and performed 

physico-chemical and biochemical analyses of their glycans. Using atomic force microscopy we 

have demonstrated that the strength of GN1-GN1 binding generates essential cell cohesion forces 

in the sponge C. prolifera, as previously implied by functional investigations. The mass 

spectrometric and NMR analyses revealed that each GN presents novel and highly species-specific 

glycan sequences. All three GNs include distinct acid-resistant and acid-labile carbohydrate 

domains. These differences are sufficient to explain the species-specific separation of glycan-

coated beads in vitro and the sorting of sponge cells in vivo. The molecular mechanism of glycan-

mediated homophilic GN interactions in Porifera is based on highly species-specific and Ca
2+

-

dependent associations, and approaches the degree of selectivity of the evolutionarily advanced 

heterophilic immunoglobulin superfamily recognition system. The GN-GN interactions, a veritable 

nano-velcro system, may thus provide a new model for molecular self-recognition. The evolution 

of GN-like proteoglycan molecules, with the capacity for self-recognition and adhesion, may have 

been a fundamental condition for the establishment of the first multicellular organisms, as well as 

for the further divergence of species. 
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        Biosensors, regarded as analytical tools, are of particular interest to the scientific world 

because they are able to detect the analyte of interest in a natural matrix, without previous 

separation, in a continuous, selective and reversible way. Also, the processes of molecular 

recognition of the analyte through the biological component, confers an increased selectivity to a 

biosensor compared with analytical methods, such as microbiological ones. A biosensor is by 

definition an analytical tool that incorporates a biologically active component called bioreceptor, 

integrated or in direct contact with a transducer which converts the biological signal into a digital 

electrical signal continuously or semi. Analytical signal recorded is proportional to the 

concentration of the compound or class of compounds, the analytical interest.  

      Interface bio receptor - transducer s play a determinant role in establishing the performance of 

biosensors. In recent years there has been a particular interest for the use of nanostructured 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Molecular studies on potentially probiotic lactic acid bacteria strains 

Lector Dr. DIANA PELINESCU 
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The important progress made in the molecular biology field helped to obtain during the last 

decades valuable information on microbial ecosystems, including gastrointestinal and urogenital 

tract and on molecular mechanisms involved in complex interactions between microorganisms and 

host. These studies allowed understanding of pathogenic microorganism’s action and also the 

beneficial effect of commensal microorganism on host health, such as lactic acid bacteria strains. 

In our studies the research was focused on isolation of new lactic acid bacteria strains from 

specific ecological niches (traditional fermented milk products, infant faeces, fermented vegetable, 

digestive tract), strains characterization and identification based on polyphasic taxonomy 

techniques and characterization in terms of probiotic effect.  

For strict taxonomic classification of newly isolated strains we applied both conventional 

(API, BIOLOG) and molecular taxonomy (ARDRA, RFLP, REP-PCR) techniques.  

In vitro studies regarding antimicrobial activity due to biosynthesis of organic acids and/or 

bacteriocine, adhesion capacity, competition for adhesion sites (in absence /presence of pathogens) 

and immunomodulatory effect were assessed in order to prove the probiotic effects. In vitro and in 

vivo studies allowed us to select two strains with biotechnological application, namely: Lb. 

paracasei ssp paracasei CMGB 18 (potentially applicable as of probiotic lactic bacteria for human 

use) and E. faecium CMGB 8 (potentially applicable as a probiotic for livestock use).  

 

 

 

 

 

 

 

 

 



Relevant pharmacological interaction between molecules, protein structure and 

artificial lipid membranes  
Prof. Dr. Tudor Luchian 

Universitatea “A.I. Cuza” – Iasi 

For more efficient detection of different pharmacological or toxicological compounds of interest in 

recent years have tried designing biosensors rely on protein structures that form pores in 

reconstituted lipid membranes. In our laboratory, using molecular electrophysiology as a working 

method,  we showed that the use of a molecular complex consisting of  - hemolizina and - 

cyclodextrin allows detection and differentiation of three distinct antibiotics of the lactam family. 

This method can also be used to detect other analytes with pharmacological applications.  

Another aspect of the same relevance in biophysics, has been studying the phenomenon of 

antimicrobial peptides permeate through the protein structures found in the external membranes of 

Gram-negative bacteria. Antimicrobial peptides are in all living organisms and are active 

compounds that have an essential role in the expression and immune system. They are capable of 

destroying pathogens and their action spectrum is very wide, including: Gram-positive and negative 

tumor cells, fungi, etc. The experiments at the level of a single molecule, we studied the interaction 

of two different antimicrobial peptides, magainina 2 and HPA3P (analogue of the antimicrobial 

peptide HP (2-20)) with the external membrane protein OmpF of E. coli bacteria. The data we have 

demonstrated the ability of HPA3P peptide to interact with OmpF site, interactions that depend on 

both the applied potential difference is found inserted membrane protein OmpF, and the 

concentration of peptide, which does not exclude a new mechanism mediated of OmpF by which 

peptides can also reach periplasmatic space of Gram-negative bacteria. HPA3 is another peptide 

analogue of the antimicrobial peptide HP (2-20), able to interact with lipid membranes zwiter ionic 

and generate pores. The data obtained both at the single molecule and at the macroscopic level, we 

concluded that HPA3 pore formation is favored by applying a negative transmembrane potential, 

and this peptide translocates through a membrane after the disintegration of the pores formed in 

membrane. Also, we obtained results according to which the decrease ofthe membrane dipole 

potential of lipid membranes leads to increased activity of the peptide HPA3 membrane. 

Experiments with artificial lipid membranes formed with a lipid (POPC) or two (DOPC) 

monounsaturated hydrocarbon chains, demonstrated a lower degree of packing of the lipid 

membranes formed DOPC allow to favor a higher electrical activity of the pore formed by HPA3, 

and also augments diffusion   of the peptide through lipid membranes. 



Metallosupramolecular chemistry and molecular materials 

 

Marius Andruh 
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The last twenty years or so, supramolecular chemistry strongly influenced the development 

of the chemical sciences.
1
 When metal ions are employed in the self-assembly processes, a new 

direction in supramolecular chemistry emerged, namely metallosupramolecular chemistry.
2
 Metal 

ions play a double role: a structural one, directing, through their coordination algorithm, the self-

assembly process and the final supramolecular architecture, and a functional one, carrying the 

magnetic, electric, redox, luminescent, properties.
3
 Aiming to obtain new materials with useful 

properties, metallosupramolecular chemistry is also a part of crystal engineering. 

 Our group develops research projects in the field of crystal engineering, by employing 

original building blocks and synthetic strategies, based upon homo- and heterometallic complexes 

as tectons. 
3,4

 We obtained the first nanomagnets constructed from three different metal ions, all of 

them paramagnetic;
5
 we succeeded to organize Single Molecule Magnets into well defined 

architectures;
6
 new luminescent materials;

7
 robust molecular crystals showing reversible 

hydration/dehydration processes. 

 

 

 

 

 

Autoasamblarea - o etapa in dezvoltarea materiei superior organizate  
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Nano-structured materials: practical applications for nano-medicine and bio-

sensors  
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National Institute for R&D in Microtechnologies “IMT-Bucharest” 

 

 

Nanostructured surfaces (like porous silicon, atomically flat Au, etc.) and different types of 

nanoparticles (Au, Pt, Ag, SiO2, porous silicon -PS) can be proficiently integrated to develop and 

obtain bio-sensors.  

Several morphologies of PS were tested as supports/substrates for bio-molecules 

immobilization, as well as a transducers to electrochemically study the biological interactions. 

Photoluminescence properties of nano-porous silicon were also investigated. Electrochemical 

impedance spectroscopy (EIS) served as electro-analytical investigation technique to study DNA 

hybridisation reactions. .  

 Atomically flat gold, obtained using the „template-stripped gold” technique, was used as 

substrate for the covalent immobilization of human serum albumin (HSA). Using the scanning 

tunnelling microscopy we were able to identify globular structures of the protein.   

Modern investigation techniques were used too investigate and characterize the obtained 

nanostructured materials. Scanning electron microscopy (SEM), atomic force microscopy (AFM) 

and scanning tunnelling microscopy (STM) were used to morphologally investigate the developed 

nanomaterials. Information about crystallinity  and  preferential orientation was obtained using x-

ray diffraction analysis.  
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      Carbon anhydrases (CAs, EC 4.2.1.1) are enzymes found in organisms from the entire 

phylogenetic tree, which catalyzes the hydration of CO2 to bicarbonate and protons. Their 

inhibition of clinically is exploited for many years for various classes of diuretics and systemic anti 

glaucoma agents. In recent years, new applications of the CA (CAIs) inhibitors (apricots) have 

appeared, such as topical anti glaucoma agents, anti convulsive, anti obesity agents, anti dolorific, 

and tumor / cancer diagnostic agents 
1,2

. These CAIs are targeting  various iso-enzymes, out of the 

13 aCA isoforms  present in mammals. Catalytic activity of  CAS  - were all found in many 

organisms, z -, and d - g -, b -, a classes,  and their inhibition was studied in the case of protozoan 

pathogens (Plasmodium falciparum), fungi (Cryptococcus neoformans, Candida albicans, Candida 

glabra, and Saccharomyces cerevisiae), bacteria (Helicobacter pylori, Mycobacterium tuberculosis, 

and Brucella suis). New Chemo types and of interest, outside sulfonamides and sulphamates acting 

as CAIs, for example coumarines, phenols, and fullerenes have been reported recently, together 

with the inhibition mechanism at the molecular level. This class of enzyme inhibitors show great 

interest for obtaining pharmacological agents with different actions, and research in this field 

worldwide are particularly dynamic. Recently, in collaboration with Mr. Barboiu we generated 

dynamic constitutional libraries (CDL) of CAIs (sulfonamides), using reversible inter conversion 

amino-carbonil/imina as chemistry, combined with binding in the active site of CAs non covalent 

(various isoforms mammalians were used in experiments) 
3
. We then used a parallel constitutional 

screening CDL to discover CAIs with good affinity and selectivity for various isoforms medical 

interest. We thus demonstrated that it is possible to use such an innovative approach for the 

discovery of compounds with excellent pharmacological activity.  

 

1. Supuran, C.T. Nature Rev. Drug. Discov. 2008, 7, 168-184. 

2. Supuran, C.T. Bioorg. Med. Chem. Lett. 2010, 20, 3467-3474 

3. Nasr, G, Petit, E, Vullo, D, Winum, JY, Supuran, CT, Barboiu, M. J. Med. Chem. 2009, 52, 

4853-4859. 
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      Introducing chirality in conducting systems is a research topic of great interest because it allows 

access to multifunctional materials that chirality can modulate structural disorder or may be 

expressed by chiral anisotropic magneto-electric effect. As a consequence, the access to various 

electroactive chiral precursors is very important. Recently we introduced two new families of chiral 

tetratiafulvalene in which chiral information is of various types. These precursors, along with 

property and materials derived will be presented and discussed at this conference. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Partea I: Invatamant si cercetare: un model elvetian 

Partea II:  Stereoselective synthesis of self-assembled chiral nanostructures 
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Partea I: Cercetarea si invatamantul elvetian sunt performante nu numai datorita mijloacelor 

financiare puse la dispozitie. Organizarea  acestui sistem va fi prezentata pe scurt iar câteva 

posibilitati de colaborare intre Institutul noastru si parteneri interesati din Romania vor fi 

evidentiate. 

 

Partea II: The carboxylic functionalization of a pinene bipyridine derivative leads to a ligand able 

to form in reaction with various Ln(III) ions (i.e.Eu(III), La(III), Tb(III), Gd(III)) enantiopure, 

polinuclear, helical architectures (see figure).[1] The self-assembled tetranuclear structure in 

acetonitrile [Ln4(L)9( 3-OH)](ClO4)2) (abbreviated as tetra-Ln4L9) comprises three sets of different 

coordinated ligands adopting a predetermined helical arrangement around the metallic core. If the 

same reaction is performed in methanol then a trinuclear structure [Ln3(L)6( 3-OH)(H2O)3](ClO4)2) 

(abbreviated as tris-LnL2) is quantitatively formed.  In both cases three metal centers are forming 

the base: an equilateral triangle surrounded by two sets of helically wrapping ligands with opposite 

configurations. The tetranuclear structure is completed by a capping, helical unit LnL3 whose 

chirality is also predetermined by the chirality of the ligand. A complete characterization of this 

novel class of compounds was performed in solid state (X-ray, IR) and in solution (ES-MS, 
1
H- and 

13
C- NMR, CD, UV). The photophysical properties of the visible (Eu and Tb complexes) and NIR 

(Nd complex) emitters (lifetime, quantum yield) accounts for a good energy transfer between the 

ligands and the metal centers. A facile switch between the two related superstructures tetra-Ln4L9 

and tris-LnL2 is realized by acting on the polarity and coordination properties of the solvent. In low 

polar dichloromethane the tris-Ln[L]2 structure proved to be stable whereas in dry acetonitrile it is 

converted into the tetra-Ln4L9 species. The time and the extent of conversion monitored by ES-MS, 

13
C and 

1
H-NMR and CD spectroscopy, were shown to be dependent on the size of the Ln(III) ion 

and the concentration. Moreover, this process was demonstrated to be reversible in presence of 

water, which stabilizes the trinuclear species.  
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Nanostructured lipid-based liquid crystalline systems for controlled release of 

drug substances 

 Dr. Catalin Nistor 

Institutul Camurus AB, Suedia 

 

        The lipid-based liquid crystalline (LC) phases are three-dimensional nanostructures comprised 

of coexisting lypophilic and hydrophilic nano-domains present either as an interconnected network 

or as isolated discrete volumes. Due to the dual chemical nature of the different domains, these can 

be used to accommodate and encapsulate a range of therapeutic compounds e.g. small molecules, 

peptides or proteins.  

One key feature differentiating the lipid-based FluidCrystal® drug delivery system from other 

extended release systems is that the functional structure of the LC drug matrix self assembles in 

vivo. The flexibility and tuneable controlled release achievable with this LC delivery system will be 

illustrated by pharmacokinetic profiles for a number of substances after administration in different 

animal species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Transdermal drug delivery: a micro approach  

Dr. Ciprian Iliescu 
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                 The presentation develops the analogy between transdermal administration of 

pharmaceutical products and some specific processes micro fabrication stressing author 

contributions in transdermal administration of drugs. Problems associated with transdermal 

administration are presented, analyzed and two novel solutions are proposed.  

Transdermal drug infusion using the classic "patch" the medicine is concentrated (diffusion source) 

is already available on the market. But their effectiveness is limited primarily by the structure of 

skin and especially the stratum corneum. Stratum corneum lipid structure has a thickness of 10-20 

μm, with a low permeability for most pharmaceutical solutions. From this perspective, the stratum 

corneum can be considered as a "mask" which limits drug diffusion process.  

              What could be improved transdermal diffusion of drugs? With the inspiration 

microfabricaţia, the answer may be: a process of microlitografiere the stratum corneum. Micro aces 

sharp areas, manufactured by micro processing can be used to penetrate the stratum corneum, by 

opening the "windows" in it. Through these windows pharmaceutical compound can be easily 

disseminated. These micro aces are made from silicon and have diameters of tens of microns, the 

main disadvantage being that breaking their infection could result. A solution proposed by the 

author would be replaced with biodegradable materials silicon and porous silicon solution is 

proposed. Other problems trasdermal administration of pharmaceutical products are: - The amount 

of medicine can be given. Similar diffusion in semiconductors, there is a halt once the process has 

reached a level of concentration of the source. Diffusion depth and profile are determined by the 

second law of diffusion Fick.- Delivery of macromolecular compounds is limited (similar size to 

disseminate essential element). How can increased efficiency of diffusion? 

     The answer may be: improving the diffusion coefficient. Diffusion coefficient depends on the 

activation energy and temperature. Sure, the temperature rise is not an option for improving the 

diffusion of drugs for transdermal administration (skin burns may occur or degradation of 

pharmaceutical compounds). Another solution would be to increase the activation energy. This can 

be achieved by using ultrasound. A new method, patented: SEMA (enhanced sonophoretic 

microneedles array) was developed, improving the transdermal administration of pharmaceutical 

products. This method could have the equivalent, in micro fabrication "ionic implantation”. 

 



10 years of genetic diagnosis and research in Romania 
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     Genetic Lab SRL was founded in 2000 with the aim to introduce in Romania for the first time 

the prenatal diagnostic. Lack of viable diagnostic  solutions in the field of genetic determined the 

company to approach new molecular biology technologies which led to an increase of the number 

of tests to aproximatively 200. To accomplish this it was necessary to develop an infrastructure 

equivalent with  the highest international standards levels. This infrastructure allowed the 

involvement of the company in several national and international research projects 
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