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FINAL PROGRAMME

Tuesday 12 of May 2009

Arrivals
17h00 - Registration
19h00
19h00 Welcome party

Wednesday 13 of May 2009

Welcome — Opening

9h00 9h30 | -Chair. Prof. Wolfgang SAND
-Prof. Luminita SILAGHI DUMITRESCU : Babes Bolyai University Vice — President
-City Administration
-COST Official
9h30-9h45 | Introduction to COST D33 & Presentation of WGs
Prof. Wolfgang SAND — Chairman of COST D33 Action
University of Duisburg Essen, Germany
Chairman - Prof. Wolfgang SAND
9h50-10h40 | Plenary Lecture
Prof. Brenda J. LITTLE
RECENT DEVELOPMENTS IN THE STUDY OF MICROBIOLOGICALLY INFLUENCED
CORROSION
Brenda J. LittleRichard I. Ray and Jason S. Lee
Naval Research Laboratory, Stennis Space Center, M353USA
10h40- Coffee Break
11h00
Chairman — Dr. Gabriele FERRARI
11h00- Prof. Philippe MARCUS (WG1)
11h30 Adsorption of fibronectin on model surfaces of biomaterials and effect on cellular adhesion and
proliferation.
Vincent Payet, Tonia Dini, Isabelle Frateur, Andgbddtayries, Pascale Vigneron, Marie Danielle NAGEL,
Philippe Marcus
Laboratoire de Physico-Chimie des Surfaces, CNRS-ENSRIRT7045), Ecole Nationale Supérieure de
Chimie de Paris — France.
11h30- Prof. Bernard TRIBOLLET (WG1)
12h00 Electroacoustic miniaturized DNA-biosensor
Bernard Tribolletand Jean Gamby
Laboratoire Interfaces et Systemes ElectrochimiguétR 15 du CNRS, Université Pierre et Marie Cu
Paris — France
12h00- Dr. Georg PAPASTAVROU (WG1)
12h30 Probing polysaccharide adhesion by AFM
S. Tumbiolo, G. Papastavrou
University of Geneva, Sciences Il, Switzerland
12h30- Invited speaker of WG1: Dr. José L. TOCA-HERRERA
13h00

Proteins and Cells at interfaces investigated by Q@-D and AFM
E. Eleta, S. Moreno-Flores, M. dM. Vivanco, R. Ggeva, H. Baumler, D. Pum, U. B. Sleytr, J. L. Toca

ie,
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Herrera
Biosurfaces Unit, CIC BiomaGUNE, San Sebastian, Spain

13h00- PhD. Alina CIUBOTARIU (WG1)
13h30 Combined AFM and EFM for visualization of sulphate reducing bacteria on thermosetting resin / Zn
composite coatings
Alina Ciubotariy Lidia Benea, Wolfgang Sand
Dunarea de Jos, University of Galati, CC-ITES, Roman
13h30- Lunch
15h00
15h00- | Committee (MC) Meeting
16h00 -Members of MC & WG's Leaders.
-COST Officials
15h00- Tour & Scientific Visit
16h00 Workshop participants (hon MC members)
Chairman — Prof. Glyn MORTON
16h00- Prof. Luca OTTAVIANO (WG1)
16h30 Nanopatterned XIL substrates for nano-bio applicatons
L. Ottaviano,P. Zuppella, S. Prezioso, P. De Marco, S. Di Bimutho, M.F. Giardi, D. Botti, A. Reale, an
S. Santucci
STN lab Department of Physics & Deparment of Bioldgiversity of L’Aquila, Italy
16h30- Dr. Almira RAMANAVICIENE (WG2)
17h00 Electrochemical and optical methods in glucosexidase distribution and activity research
Almira RamanavicieneAsta Kausaite-MinkstimiedeArunas Ramanavicius
Institute of Immunology of Vilnius University, Lidgmia
17h00- Dr. Paula COJOCARU (WG2)
17h30 New innovative composite materials obtained by elgodeposition with high biocompatibility
Politecnico di Milano Italy
17h30- Cofee Break
17h50
Chairman — Dr. Georg PAPASTAVROU
17h50- Prof. Paul ROUXHET (WG2)
18h20 XPS analysis of stainless steel at early stageshidfilm formation: from elements to chemical functions
and molecular compounds
Paul G. Rouxhetlessem Landoulsi
Unité de chimie des interfaces, Université cathaigle Louvain, Louvain-la-Neuve, Belgium.
18h20- PhD. Andrzej KUKLINSKI (WG2)
18h50 Application of extracellular polymeric substances ér preventing microbially influenced corrosion
Andrzej Kuklinski Reinhard Stadler, Wolfram Fiirbeth, Wolfgang Sand
University Duisburg-Essen, Biofilm Centre / Aquadiotechnology, Germany
18h50- Prof. Geta CARAC (WG2)
19h20

Electrochemical and AFM study of the cells effect ostainless steel and Ni-composite coatings
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Geta CaracMaricica Stoica, A. Ramanaviciene and A. Ramanasici
Dunarea de Jos University of Galati, Romania

20h00 Dinner
Thursday: 14 of May 2009
Chairman — Prof. Lidia BENEA
9h00-9h50 | Plenary Lecture
Prof. Ji-Dong GU
OXIDATION OF AS(lll) IN THE PRESENCE OF FE(Il) BY ON B-MNO, UNDER ACIDIC
CONDITIONS
Xu Han and Ji-Dong Gu
Laboratory of Environmental Microbiology and Toxigy, School of Biological Science,
The University of Hong Kong, Hong Kong SAR, China
9h50-10h50 | Dr. Judith TELEGDI (WG2)
9h50-10h20 | How can nanolayers control the microbial adhesionrad corrosion?
J. Telegdi L. Romanszki, E. Kalman
Department of Surface Modification and Nanostrucsutastitute of Surface Science and Catalysis,
Chemical Research Center, Hungarian Academy of Seseirtungary
10h20- Prof. Arunas RAMANAVICIUS (WG2)
10h50 Application of some issues related to biocorrosiom biofuel cells
Arunas Ramanaviciugjlmira Ramanaviciene
Vilnius University, Center of Nanotechnology and Mate Science, Lithuania
10h50- Coffee Break
11h10
Chairman — Prof. Geta CARAC
11h10- Dr. Gabriele FERRARI (WG2&WG3)
11h40 Exopolysacharide eps180 as anti-corrosive additivéer coatings
G.M.Ferrari
TNO - Netherlands Organisation for Applied Scientfisearch, Den Helder, Netherlands
11h40- Prof. Glyn MORTON (WG3)
12h10 An account of the antimicrobial activity of a heli@al peptide and an evaluation of its use as a surfac
coating on fabric against bacterial contamination
Sarah Dennison, Glyn Morton
University of Central Lancashire Preston UK
12h10- Dr. Ana M. GARCIA (WG3)
12h40

Bioremediation of radioactive water in nuclear powe plants
Ana M. GarciaConstantino Ruibal, Diego A. Moreno

Universidad Politécnica de Madrid, Dep. de Ingefagy Ciencia de los Materiales, Escuela Técnica
Superior de Ingenieros Industriales, Spain
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14
12h40- Prof. Lisbeth RISCHEL HILBERT (WG3)
13h10 Bacterial interactions with Ag-bearing surfaces: AgPd coating and Ag-bearing stainless steel
Lisbeth Rischel HilbertWen-Chi Chiang, Per Mgller
FORCE Technology, Denmark
13h10- Dr. Cristina PREJMEREAN (WG2&WG3)
13h30 Study of dental tissues/resin-based materials intéace
C. PrejmereanM. Moldovan, M. Trif, L. Silaghi-Dumitrescu, GuRos, D. Prodan, C.Sarosi, S.Boboia
Babes Bolyai University, Raluca Ripan Chemistrygdesh Institute, Cluj-Napoca, Romania
13h30- Lunch
15h00
Chairman of Posters Session — Dr. Almira RAMANAVIENE
15h00- OUTLOOK SESSION — POSTERS
16h00 All participants
Chairman — Prof. Lisbeth RISCHEL HILBERT
16h00- Dr. Carmen SANJOSE (WG3
16h30 Biofilm in microtiter plates. What do we measure?
Carmen SanJosB, Orgaz, M. Martinez and J. Villanueva
Dpt. Of Nutrition, Food Science and Technologyg¥irarry Faculty, Complutense University of Madrid,
Spain
16h30- Dr. Frangoise FEUGEAS (WG3)
17h00 EPS180 Properties in concrete as anti-corrosion arghti-microbial reagent: a challenge?
Sébastien Roux, Mohamed Migyas, Gabriele Ferraan¢aise Feugeas
INSA de Strashourg, Laboratoire de Génie de la CaimeiEA 3938, Strasbourg, France
17h00- PhD. Fabio MUSCOLINO (WG2&WG3)
17h30 Comparison of the electrochemical ehaviour of stainless steels in abiotic and biotiseawater
F. Muscoling P.Cojocaru, L. Magagnin, P.L. Cavallotti
Politecnico di Milano, via Mancinelli, 7 20131 Mialtaly.
17h30- Coffee Break
17h40
Chairman — Prof. Bernard TRIBOLLET
17h40- Prof. Lidia BENEA (WG1&WG3)
18h10 Materials characteristics influencing biofilm formation and growth
Lidia Benea Alina Ciubotariu, Wolgang Sand, Bernard Tribollet
Dunarea de Jos University of Galati, Competencegé€dnterfaces —Tribocorrosion and Electrochemica
Systems (CC-ITES), 47 Domneasca St., 800008 GRtatiania
18h10- Prof. Dr. Magda LAKATOS-VARSANY!| (WG2&WG3)
18h40

Electrochemical studies of the titanium implants inchloride solution
Authors: M. Lakatos-VarsanyC. Suba, A. Mikd, G. SzaBdT. Pozman, M. Furkd
Bay Zoltan Foundation, Institute for Materials Saie and Technology, Budapest, Hungary

19h00

Conference Dinner




COST D33 chemistry

Friday: 15 May 2009

Chairman —Prof. Arunas RAMANAVICIUS

9h30-9h50 | Plenary Lecture
Prof. Pietro Luigi CAVALLOTTI
Electrodeposition of nanostructured surfaces
Politecnico di Milano, Italy
9h50-10h20 | Dr. Anne HEYER (WG3)
Microbially influenced corrosion in shiptank environments
A. Heyer, F. D'Souza, G. Ferrari, J.M.C. Mol and J.H.W. d& W
M2i Materials Innovation Institute, Mekelweg 2 262B Delft, The Netherlands
10h20- Dr. Gerhard F. REMMERS (WG2&WG3)
10h30 COST D33 — Pro’s and Con’s, an impression of expenees from industry
AkzoNobel Research, Development & Innovation — Amhdhe Netherlands
10h50- Coffee Break
11h10
Chairman — Prof. Philippe MARCUS
11h10- COST D33 — WG1 Summary
11h25 Prof. Lidia BENEA
Dunarea de Jos University of Galati — CC-ITES, Roiman
11h25- COST D33 — WG2 Summary
11h40 Prof. Geta CARAC
Dunarea de Jos University of Galati, Romania
11h40- COST D33 — WG3 Summary
11h55 Dr. Gabriele FERRARI
TNO Industry, Netherlands
11h55- COST D33 — STSM Report
12h10 Prof. Bernard TRIBOLLET
Laboratoire Interfaces et Systemes ElectrochimidufeR 15 du CNRS, France
12h10- External Expert Evaluation
12h30 Prof. Brenda J. LITTLE
12h30- External Expert Evaluation
12h50 Prof. Ji-Dong GU
12h50- COST DC Rapporteur
13h10 Prof. Vasile PARVULESCU
13h10- Closing Remarks
13h30 Prof. Wolfgang SAND
13h30- Lunch
15h00
15h00 - Round Table. Social Program. Excursion
Saturday: May 16, 2009Touristic Places Visit. Departures
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POSTERS

Presenting Author/Affiliation

Title /Authors

P.1. Dr. Sarah DENNISON Characterization of an antimicrobial peptide aurein2.5 with
University of Central Lancashire Prestor] bacterial membranes
UK Sarah R Dennisgrieslie H G Morton, Andrea J Shorrocks, Frederi
Harrisand David A Phoenix
P2 PhD. Remus MIHAILA ZrO ,/Co new functional bio composite coatings
Dunarea de Jos University of Galati, CC} Remus Mihailalidia Benea, Marilena Mardare, Paula Cojocaru
ITES, Metallurgy and Materials Science,
Galati, Romania
P.3. Dr Natalija GERMAN Catalytic effect of glucose oxidase and gold nanogiles on
Vilnius University, Lithuania biocorrosion processes
Natalija GermanArturas Suchodolskis, Almira Ramanaviciene,
Arunas Ramanavicius, Jaroslav Voronovic
P.4. PhD. Marilena MARDARE Influence of UHMWPE/Co composite coatings on biofih
Dunarea de Jos University of Galati, formatlon, blocomp.atllblllty and degradatl.on
Competences Center Interfaces — Marilena Mardargl idia Benea, Paula Cojocaru
Tribocorrosion and Electrochemical
Systems (CC-ITES), Galati, Romania
P5. PhD. Simona-Florentina SORCARU Nano-Composite Coatings — Functional Surfaces in Beeasing
Dunarea de Jos University of Galati, the Bacterial Adhesion — Surface Study
Competences Center Interfaces — Lidia Benea, Simona-Florentina SorcaRierre Ponthiaux
Tribocorrosion and Electrochemical
Systems (CC-ITES), Galati, Romania
P.6. PhD. Alina CANTARAGIU Study of TiO,/Hydroxyapatite Stainless Steel — nanocomposite
Dunarea de Jos University of Galati, coatings at the cells adhesion
Department of Physics, Romania Alina CantaragiuGeta Carac, Paula Cojocaru
P.7. | PhD. Maricica STOICA Electrochemicalll ehaviour of cells adhesion on the Stainless Stee
Dunarea de Jos University of Galati, 304 in the disinfectant medium
Faculty of Engineering Food, Romania | M. Stoicg G. Carac, A. Ramanaviciene and A. Ramanavicius
P.8. | Dr. Asta Kausaite-MINKSTIMIENE From biocorrosion to enzymatic biofuel cells powerg by ethanol
Centre of nanotechnology and material | @nd glucose
science — NanoTechnas, Vilnius A. Kausaite-MinkstimieneA. Ramanaviciene, A. Ramanavicius
University, Lithuania
P.9. Dr. Denny THIEMIG Electrocodeposition of ZnFe/Hydroxyapatite nanocompates
Department of Physical Chemistry Denny ThiemigAlina Cantaragiu, Geta Carac, Andreas Bund
Dresden University of Technology,
Dresden, Germany
P.10.| Dr. Tatjiana ROMASKEVIC Polyurethane-gold nanoparticles bioconjugates witlenhanced
Institute of Immunology of Vilnius biostability
Department of Polymer Chemistry, VilniysTatjana RomaskeviSaulute Budriene, Almira Ramanaviciene
University, Lithuania
P.11.| Prof. Anisoara CIOCAN Aluminium nickel alloys cladding on steel support 6r hard

Dunarea de Jos University of Galati,
Faculty of Metallurgy and Materials

Science, Romania

mechanical requirements used for the bearings offsite drilling
equipments

Anisoara CiocanTamara Radu, Florentina Potecasu




COST D33 chemistry

P.12.

PhD. Marcela TRIF

Babes Bolyai University — Raluca Ripan
Chemistry Research Institute, Cluj-
Napoca, Romania

Metal Oxide-Hydroxyapatite Biphasic Materials Studied by SEM
Microscopy.

M. Trif , M. Moldovan, D. Prodan, C. Prejmerean, C. Sarbsi
Silaghi-Dumitrescu, M. Rusu, Cornel Trisca Rusu
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Napoca, Romania

SEM Study for Interaction Between Biocomposites an€o Alloys

D. ProdanM. Moldovan I. Roman, M. Trif, C.Prejmerean, O.Musat
G. loncea, L. Silaghi Dumitrescu
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Radiopacity of flowable resin composites compared ith human
tooth structure.

G. Furtos B. Baldea, D. Bratu, C. Prejmerean, L. Silaghi-
Dumitrescu
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The Effect of Experimental Bleaching Agent on Dental Composites

L. Silaghi-DumitrescuM. Moldovan, C. Prejmerean, G. Furtos, D.
Prodan, D. Dudea, C. Sarosi, S. Boboia
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MIC in Stainless Steel Plumbing Systems for Drinkig Water
Guenter SchmiftHubertus Schlerkmann, Wolfgang Sand, H. Klemg

Institut fur Instandhaltung und Korrosionsschuthmei& gGmbH,
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RECENT DEVELOPMENTS IN THE STUDY OF
MICROBIOLOGICALLY INFLUENCED CORROSION

Brenda J. Little, Richard I. Ray and Jason S. Lee

Naval Research Laboratory, Stennis Space Centel39635
E-mail: blittle@nrlssc.navy.mil

Many of the recent developments in our understandh microbiologically influenced
corrosion (MIC) can be attributed to improved mekhdor identifying microorganisms.
Liquid culture techniques, the standard methoddentifying and enumerating specific types
of bacteria, underestimate the complexity of mi@bloommunities. Several investigators
have demonstrated dramatic changes in microbiallptpns after samples were introduced
into liquid culture media. Some bacteria preserdnrall amounts in the original waters were
enriched in the culture process. For example, usinlgure techniques sulfate-reducing
bacteria (SRB) appear to dominate the microflornany industrial settings. However, using
culture-independent genetic techniques Zhu (20@8ind that methanogens were more
abundant in most pipeline samples than denitrifyliagteria and that SRB were the least
abundant bacteria. Furthermore causative microsgenare from all three main branches of
evolutionary descent, i.e., Bacteria, Archaea ankkEyota, and it is now recognized that not
all sulfide-producing microorganisms are bacterighe list of microorganisms involved in
MIC and the resulting mechanisms that cause Mkdiginuously growing, and now includes
microbially influenced reactions that were not poegly linked to MIC, e.g., iodide oxidation
and methane production.

Despite the improved techniques for identifyingunally occurring microorganisms there are
inherent difficulties in establishing relationshipgtween specific numbers and types of
microorganisms and MIC. Consequently there has lzeshift away from attempting to
guantify bacterial types to evaluating the chemisind electrochemistry that result from the
activities of microorganisms. The approaches to tase studies will be presented: 1)
production of carbon dioxide and acetate by feriaugre, acetogenic and SRB residing in
pipeline facilities and 2) bacteriogenic iron oxidBlIOS) production by iron-oxidizing
bacteria in a fresh water lake. The exacerbatfarabon dioxide corrosion of carbon steel in
the presence of acetic acid is a well-known phemameén the oil industry. Both chemical
compounds can be produced and consumed by micruenga during the anaerobic
biodegradation of organic matter — including hydmbons. BIOS are composite materials
made up of intact and partly degraded remains ofebial cells mixed with poorly ordered
hydrous ferric oxide minerals. BIOS are formed rasponse to chemical or bacterial
oxidation of F& to F&® which precipitates in association with bacterifisce BIOS have
reactive surfaces and act as sorbents of dissohegdl ions. Strong enrichments of Al, Cu,
Cr, Mn, Sr and Zn have been reported. The BIOS Inb@tding potential is a function of the
type, concentration and availability of iron oxyhgxide and bacterial cell surface functional
groups and their respective acidity constants. Aihding strength is a function of the type,
concentration and interaction of iron oxyhydroxatel bacteria surface functional groups.

X. Zhu, J. Lubeck, and J.J. Kilba&ppl. Environ. Microbiol 69, 5354-5363 (2003).
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OXIDATION OF AS(lll) IN THE PRESENCE OF FE(Il) BY O N B-MNO,
UNDER ACIDIC CONDITIONS

Xu Han and Ji-Dong GW

Laboratory of Environmental Microbiology and Toxiegy, School of Biological Science,
The University of Hong Kong, Hong Kong SAR, China
E-mail: jdgu@hkucc.hku.hk

Arsenite [As(lIl)] is a highly toxic inorganic paltant and mobile in sediment and aquifer
because of its neutral, uncharged molecular stdt&s0;) below pH 9.1 in soil-water
environments. Oxidation of As(lll) to less toxic A§ is always observed in aqueous
environment containing Mn-oxides. Fe(ll), whichesftco-exists with As(lll) in groundwater,
can also be oxidized by Mn-oxides; however, itstegbation to As(lll) oxidation by Mn-
oxides has not been reported. The objective optlkeent study therefore was to investigate
the effect of Fe(ll) on As(lll) oxidation at MnQvater interface under acidic conditions.
Kinetic experimental results showed that oxidatdrmAs(Ill) could be described by pseudo-
first order kinetic model and oxidation rate of INg(Fe(ll) decreased with the increase of pH
(2.0-5.0) in mono system. Competitive oxidationwen Fe(ll) and As(lll) occurred on
MnO, surface in the binary system, and the inhibitdfgats of Fe(ll) on As(lll) oxidation
decreased with the increase of Fe(ll)/As(lll) ratidhe inhibition could be attributed to the
formation of Fe(lll) compounds on the surface of ®drand thus preventing the MO
surface accessible to As(lll), and the producedilF&ompounds sequestered more oxidized
As(V) with the increase of Fe(ll)/As(lll) ratios.EM results confirmed the formation of Fe
compounds around or away from Mn@Qarticles in both mono and binary systems, and
schwerchmannite particles were detected in the roouaation of Fe(ll) by Mn@, while a
new kind of particle, most possibly ferric arsen@t@AsQ) as confirmed by EDX was
detected in Fe(l)-As(lll) binary system. On thesisaof the above results, mechanism
involved in the process was proposed that competadkidation occurred between Fe(ll) and
As(Ill) on MnG; first and followed by the formation of Fe compoaratound Mn@ which
inhibited oxidation rate of As(lll) and Fe(ll) irokition. Then, As(lll), but not Fe(ll) in the
bulk solution, could slowly diffuse through the ¢ayof the Fe(lll) compounds and access the
surface of MnQ for further oxidation, and some of the produceq\Aswvas released back
into solution. The present study suggested thaptesence of Fe(ll) played an important role
in the oxidation of As(lll) by Mn@on surface of minerals under acidic conditions.
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ELECTRODEPOSITION FOR NANOSTRUCTURED LAYERS

Pietro Luigi Cavallotti

Politecnico di Milano, via Mancinelli, 7 20131 Mialtaly
E-mail: pietro.cavallotti@polimi.it

Nanostructured layers in one dimension, two din@rssior as nanodots can be obtained
through electrodeposition. Electrocrystallizatiorusn be carefully controlled in order to
define it at a nano level. A rational approachhe &lectrodeposition processes in order to
control them is presented, taking into consideratend comparing the electrokinetic
0 ehaviour of the elements and the electrodeposiictsire, resulting from the electron
exchange reaction at the cathodic surface. Translentrokinetic parameters were obtained
with the secondary current pulse technique, whesguare galvanostatic pulse of few ms
duration is overimposed on the cathode while ebgletposition is running. Two parameters
are measured the transient Tafel slope and the@dso pseudo-capacitance; whilst a third
parameter the diffusive time constant must be duced if the overvoltage does not arrive to
a steady state during the short pulse period. Thasgmeters are related to the growth of
different structures; this is important for mospdsition processes, but in particular for nano
electrodeposition. Examples of one dimensionalctines are the magnetic layers of hard
cobalt alloys, of importance for magnetic recordamgl MEMS; examples are given for these
applications. Local control of growth can be obeairwith cellular electrodeposition, giving
metallic fibrous single crystals with deposition rdn metallic stuff at the grain boundary.
Possible application for dry wear resulting in aywew friction coefficient is presented. In
the case of soft magnetic layers the nano elegbasiton of two dimensional single layers,
for magnetic field shielding and for GMR or spinweamultilayers, is examined and possible
applications for mechanical improvements suggesteao electrodeposition with templates
of porous anodized alumina or porous silicon isnexad and possible methods to obtain
highly ordered arrays of nano wires and nano datewed. The obtainment of nanopowders
of silver and gold is also reported with possilitarege of the optical properties with respect
to the bulk metals.
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Development, adaptation and coupling of surface science methods
for an improved analysis of the chemical processes occurring at
the interfaces between materials and micro-organisms.
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ADSORPTION OF FIBRONECTIN ON MODEL SURFACES OF
BIOMATERIALS AND EFFECT ON CELLULAR ADHESION
AND PROLIFERATION

Vincent Payet, Tonia Dini*, Isabelle Frateur', Anouk Galtayries’, Pascale Vignerof,
Marie-Danielle Nagef, Philippe Marcus®

! aboratoire de Physico-Chimie des Surfaces, CNRSEN(UMR 7045), Ecole Nationale Supérieure de
Chimie de Paris, Paris, Francehilippe-marcus@enscp.fr
?Laboratoire de Biomécanique et Génie Biomédicaljifte| Biomatériaux-Biocompatibilit¢, CNRS-UTC (UMR
6600), Compiégne, France
E-mail : philippe-marcus@enscp.fr

Fibronectin (Fn) is a noncollagenous adhesive prpfeom the extracellular matrix, which
plays a role in cellular processes such as adhegimtiferation and differentiation. The
kinetics of adsorption of fibronectin, the quantty adsorbed protein and the chemical
modifications of model surfaces of biomaterials &bd Ti) have been studied. Pure Cr was
studied as a model for stainless steel and purasTa model for Ti alloys Quartz Crystal
Microbalance (QCM) was used to investigate the gudgm of Fn under flow, at 37°C and
pH 7.4 (PBS solution) with a protein concentratiorsolution of ~ 15 mg.t.. The measured
initial Fn adsorption rate was ~ 0.03 mg.s"" and an adsorption plateau was reached in ~ 40
min. Amounts of adsorbed protein were ~ 9-11 nifgon Cr and ~ 10-15 mg:fron Ti, thus
similar on both materials. Fn adsorption on bothemals was partly reversible: ~ 15 % of the
initially bound Fn desorbed during PBS rinsing. f&ce analysis by X-ray Photoelectron
Spectroscopy (XPS) showed that the protein waseptemn Cr and Ti oxidised surfaces and
that it did not modify the chemical composition ahd thickness of the passive layer. The Fn
equivalent thickness was ~ 3 nm for both materidlssuming a protein island model, the
combination of QCM and XPS data showed a partidhsa coverage by the adsorbed Fn (~
0.6) with an height of the protein islands of ~riré for both materials. Static Fn adsorption
was also performed, during 1h, on Cr, Fe-17Cr, dndas a function of Fn solution
concentration (from 0 to 200 mgl. The Fn equivalent thickness after PBS rinsing wa
estimated using XPS data. A surface saturation nwashed on all materials, for protein
concentrations in solution larger than 50 md.LThe Fn layer equivalent thicknesses
corresponding to the plateau were ~ 4, 6 and 50mCf, Fe-17Cr and Ti, respectively. The
effect of pre-adsorbed Fn (50 mg.in solution) on the behaviour of mouse pre-ostestsl
(MC3T3-E1), cultured in a medium with 10 % of fetallf serum, was also studied. Cells
were seeded on Cr, Fe-17Cr, Ti and polystyrene @G a control material. MTT assays
were performed to evaluate the cells viability gndliferation at 24 h and 48 h, using 2 h as a
reference time. Specific DNA stainings were usedualitatively complete these evaluations.
LDH assays were carried out to estimate the celighd These first series of tests showed that
pre-adsorbed Fn improved the cells adhesion omd ilaeir proliferation on Fe-17Cr.
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ELECTROACOUSTIC MINIATURIZED DNA-BIOSENSOR

Bernard Tribollet and Jean Gamby

Laboratoire Interfaces et Systemes Electrochimigué¥R 15 du CNRS, Casier 133,
Université Pierre et Marie Curie, 4 place Jussi@a252 Paris cedex 05, France
E-mail: bernard.tribollet@upmec.fr

A micrometer-sized electroacoustic DNA-biosensos wiaveloped. The device included a
thin semi-crystalline polyethylene terephtalate TPHielectric layer with two Ag microband
electrodes on one side and a DNA thiol-labeled nay®s adsorbed on a gold surface on the
other. A resonance wave was observed at 29 MHz avithtwork analyzer, upon AC voltage
application between the two Ag electrodes, corredpm to electromechanical coupling
induced by molecular dipoles of the PET polymerircha the dielectric layer. It was found
that the device size and geometry were well adaptedetect DNA hybridization, by
measuring the capacity of the resonance responsdutiew: hybridization induced
polarization of the dielectric material that affetttthe electromechanical coupling established
in the dielectric layer. The 0.2 nfrsensor sensitive area allows detection in smailmes
and still has higher detection levels for bioariaeblt applications, the non-contact
configuration adopted avoids electric faradaic tieas that may damage biosensor sensitive
layers, and finally, PET is a costless raw matgdaby to process and well adapted for large
scale production. The well-balanced technological aconomic advantages of this kind of
device make it a good candidate for biochip integna
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PROBING POLYELECTROLYTE ADHESION BY AFM

S. Tumbiolo, G. Papastavrou

University of Geneva, Department of Inorganic, Asiakl, and Applied Chemistry, Switzerland
E-mail: georg.papastavrou@unige.ch

Extracellular polysaccharides play an importane ol the attachment of bacteria and their
interaction with surfaces is essential for the fation of biofilms. Here, we study by atomic

force microscopy (AFM) the interaction between galycharides and different substrates
with well-defined surface chemistry. These measerds are either performed by the so-
called colloidal probe technique where a colloigaitticle is attached to the end of an AFM-
cantilever or by single molecule force spectroscapgre the extension and detachment from
a solid substrate are measured for a single polygiman.

For the colloidal probe technique we covalently iofmtize chitosan onto the surface of a
silicon wafer by means of silanes. The force pegfilupon retraction are measured by
colloidal probes of different surface chemistryclsias sulfate latex or silica particles. The
retraction force profiles are characterized by t@wmponents, first an unspecific peak directly
upon separation of the colloidal probe and secatd]arger separation distances, the
stretching and consecutive detachment of numerolysgccharide chain segments bridged
between the tip and the sample. This bridging adhesan be examined on the level of the
single molecule contributions, such as the numbeattached chains or the distribution of the
detachment forces.

In order to understand better the contributionsttoa level of single polymer chains, we

immobilized for another set of experiments the atan to an AFM-tip and measured the
interaction of the protruding polymer segments witltious flat surfaces. We will present

some first preliminary results in which desorptioh chitosan from a substrate has been
analyzed on the level of single monomers.
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PROTEINS AND CELLS AT INTERFACES INVESTIGATED
BY QCM-D AND AFM

A. Eleta’, S. Moreno-Floreg, M. dM. Vivanco?, R. Georgievd, H. Baumler,
D. Pun, U. B. Sleyt and J. L. Toca-Herrera

'Biosurfaces Unit, CIC BiomaGUNE, Paseo Miramén 1BX)09 San Sebastian, Spain
2 Cell Biology and Stem cells Unit, CIC BioGUNE, &ae tecnolégico de Bizkaia, Building 801A, E-48160
Derio, Spain
¥Institute of Transfusion Medicine, Charité-Univéigsmedizin Berlin, 10098 Berlin, Germany
“*Center for Nanobiotechnology, BOKU, Gregor-Mendel 33, A-1180 Vienna, Austria
e-mail: jltocaherrera@cicbiomagune.es

On one hand, the self-assembly of bacterial surnfaotein layers, as well as the adsorption
kinetics of albumin or integrins on different sulasts are relevant for bioengineering smart
functional surfaces, and also get insight abouti&ammental molecular interactions. On the
other hand, cell adhesion and cell mechanics aporitant for cell proliferation and cell
differentiation.

Quartz Crystal Microbalance with Dissipation moriitg (QCM-D) will show us how fast
proteins and cells adsorb on surfaces as well #i&goelastic behaviour; while Atomic Force
Microscopy (AFM) will provide (nano)structural feees of the adsorbed proteins and cells.
Furthermore, we will show how the AFM can be usedtudy the mechanical properties of
proteins and cells.

Aim of the Project is Investigation of S-proteinb(8\ CCM 2177) recrystallization through
surface modification and Study the kinetics of Shi@Aunderstand the mechanism of 2D
crystal formation.

Substrate induces preferential protein adsorp®ntein-sample interaction can be changed
in a controlled with OH and CH3 disulfides, thefelience in chain length leads to:

i) to a phase transition from a protein bilayeatprotein monolayer,

i) induces preferential side adsorption of a prote

iii) Changes in the crystal lattice parameters sind domain.
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COMBINED AFM AND EFM FOR VISUALIZATION OF SULPHATE
REDUCING BACTERIA ON THERMOSETTING
RESIN / Zn COMPOSITE COATINGS

Alina Ciubotariu !, Lidia Bened, Wolfgang Sand

'Dunarea de Jos, University of Galati, Competencestér Interfaces —Tribocorrosion and Electrocherhica
Systems (CC-ITES), 47 Domneasca St., 800008 CRtatiania
e-mail: Lidia.Benea@ugal.ro
University of Duisburg Essen, Biofilm Centre, Adu&iotechnology,

GeibelstralRe 41, 47057, Duisburg, Gerryian

Bacterial adhesion to surfaces is the first stepha formation of a biofilm and has been
studied extensively over the past decades in manmgrse applications, such as on
biomaterials implanted in the human body, on shillshor in food industry. Biofilms consist
of microbial cells, their extracellular polymerialstances (EPS) and adsorbed organics. In
addition, inorganic precipitates may originate frtime bulk agueous phase or be present as
corrosion products. Physiologically diverse micrganisms and their metabolic products,
e.g. enzymes, exopolysaccharides, organic andanar@cids, and volatile compounds, such
as ammonia or hydrogen sulfide, can alter elecewgbal processes at the biofiim—metal
interface through co-operative effects. Sulfatedoaaly bacteria (SRB) are the main group of
taxonomically diverse micro-organisms which aressifeed as strictly anaerobic and which
are distributed within two domains: Archaea and tBaa. SRB perform dissimilatory
reduction of sulfur compounds such as sulfatejtsylthiosulfate and sulfur itself to sulfide.
Some species from the Desulfovibgenus can grow with nitrate or fumarate as altereat
electron acceptors. Compounds frequently used aslon source and electron donors and
oxidized to acetate and G@re lactate, pyruvate, malate, high molecular iteigtty acids or
simple aromatic compounds, such as benzene or ph8R® can also degrade saturated
hydrocarbons.

The work was focussed on performing AFM couplechviiFM studies in order to observe
the influence of materials structure (phenol — falsehyde resin/Zn and epoxy resin /Zn
composite coatings prepared by electrolytic co-digm) on bacteria cells (Sulphate
Reducing Bacteria) attachment. Sessile bacter@zoapons were stained with 4, 6-diamidino-
2- phenylindol (DAPI) and visualized by EFM as wa#l AFM. The best imaging conditions
for AFM were assessed. Scans of bacteria attaahexdirfaces were performed in contact
mode in air.

From the epifluorescence microscopy and atomicefancroscopy images it was observe that
attachment of SRB bacteria on composite coatinggsger than pure zinc. Imagines obtained
indicate an adherence process of the microorganismsthe surfaces studied with
modification of the structure of the surfaces. Atige attachments of the SRB on the testing
surfaces the roughness decreases.

It shows that the new system for combined imagirith vAFM and EFM on zinc and
thermosetting resin/Zn is feasible for the appiaato Sulphate Reducing Bacteria on their
surfaces. In addition, combined AFM and EFM can rmmvapplied to the investigation of
composite coatings.

Acknowledgments:The authors gratefully acknowledge the EuropeapeBr&€OST Action D33 Project:
Electrochemicaland biotribocorrosion studies oéifgces between materials (composites, metallignperic,
ceramic) and microorganisms, STSM — Grant Ref N8 B83620.



COST D33 chemistry

NANOPATTERNED XIL SUBSTRATES FOR NANO-BIO-
APPLICATIONS

L. Ottaviano, P. Zuppella, S. Prezioso, P. De Marco, S. Di Buganico,
M.F. Giardi, D. Botti, A. Reale, and S. Santucci

STN laboratory Department of Physics & DeparmerBiofogy
University of L'Aquila, Italy
E-mail: Luca.Ottaviano@aquila.infn.it

The potential of surface analytical techniques he tnvestigation of nano-structured and
nano-bio structured materials are shown. The 4&9Laser at L’Aquila University is a
performing technique. The deposition of 6,13 Pesmaquinone (C22H1202) on the laser
paterned surfaces was studied by AFM and Photokesoence images. A preliminary study
by Atomic Force Microscopy of cytogenetic stabiliip a MDV-integrated chicken
lymphoblastoid cell line has been presented. MDMiailty infects chickens via the
respiratory tract and then causes early cytolytieation in B cell followed by latent infection
in T cell. In some infections, MDV ultimately tradosms CD4+ T cells and results in the
formation of lymphomas in a variety of tissues. Mammor-cell lines, including lines
estabilished from leukemias, limphomas, and cames) exhibit consistent chromosomal
aberrations.

0
. .
Fig. 2 AFM scan of XIL patterned PRAMA /Si(100) with 22.5

nm halfpitch. Upper inset: Average of 256 horizontal height
line profiles taken on the AFM imags.

Fig. 1: AFM {plan view in (& and thres dimensionsal plot in
(b)) images of patterned PRMMA /S0 1000 with 50 nm half-piteh.
Lower left inset in {a) scheme of the Lloyd intsrferometar
{{5) sample, (M} mirror). Upper insat in (a); sverags of 25
horizontal height line profiles taken cn the sorresponding AFM
imagea. The vertical & acale in (b)) iz revarsed.
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MATERIALS CHARACTERISTICS INFLUENCING BIOFILM
FORMATION AND GROWTH

Lidia Benea', Alina Ciubotariu*, Wolgang Sand Bernard Tribollet ®

'Dunarea de Jos University of Galati, Competencest@dnterfaces —Tribocorrosion and Electrochemical
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“University of Duisburg-Essen, Biofilm Centre, Adqod&iotechnology, Duisburg, Germany.
3Laboratoire Interfaces et Systemes ElectrochimigUesversité Pierre et Marie Curie, Paris France

Bacteria adhesion is a very complicated procesciffl by many factors: bacterial/material
properties and environment. Regarding the enviroime was observed that bacterial
concentration versus time of exposure increaseds wireasing bacterial concentration and
time up to a saturation level, specific for eacpetyf surface-bacterial strain. Concentration
of electrolytes, C@Q pH and ionic strength depending on bacteria aradenal surface
characteristics presence of Antibiotics decreadepending on bacterial susceptibility and
antibiotics concentrations. Type of bacteria calsalso important in biofilm formation and
growth. Hydrophobic bacteria prefer hydrophobic enat surfaces. Materials Characteristics
and Chemistry of surfaces are the most importartbfa in bacterial adhesion and biofilm
growth. The work highlights the importance of nanegturation of surfaces and
electrochemical treatments to avoid the bacterisachiment and biofim formation.
Representation of cyclic steps involved in the fation of an active biofilm is time
dependents and could be considered to be fiveth&ite factors may influence bacterial
adhesion by either changing physical interactionphase one of adhesion or by changing
surface characteristics of bacteria or materials.
Pure nickel and SiC/Ni nano and micro compositdinga were electrochemically deposited
from a Watts bath. Electrolyte dispersions wergared by adding SiC particles:

-20 nm for nanocomposite coatings ) and

-20um for micro composite coatings).
Sulphate Reducing Bacteria from University of Duigh Essen Biofilm Centre, Aquatic
Biotechnology were used for bacterial adhesiotstes
-Combined AFM and EFM methods can now be appliethéinvestigation attachment of
microorganisms (Sulphate Reducing Bacteria) on aticknd SiC/Ni nano and micro
composite coating surfaces.
Surface modification by nano and micro compositatiogs enables the evaluation of the
effect of deposition parameters and dispersed gl@isgensions on bacterial adhesion.
Surface modification as nano and micro compositaticgs seems to have enhanced
antibacterial properties as less bacteria adhesiaranocomposite coatings.
SRB reduce the roughness after they attaché oacasf
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Fig. 1.

Variation of roughness before and after attached th
SRB on nano and micro SiC/Ni composite coating
surfaces
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A rigorous study of the effects of surface chemisttopography /morphology - structure on
bacterial adhesion and protein adsorption requaesnodel system. We expect more
interesting conclusion from future work.
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Analysis of chemical and biological processes causing adhesion
of macromolecules, (microbial) cells, consortia etc.
to materials surfaces
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ELECTROCHEMICAL AND OPTICAL METHODS IN GLUCOSE
OXIDASE DISTRIBUTION AND ACTIVITY RESEARCH

Almira Ramanaviciene®, Asta Kausaite-Minkstimienea'b, Arunas Ramanavicius®

#Laboratory of Immunoanalysis and Nanotechnologgtitute of Immunology of Vilnius University,
Moletu pl. 29, 08409 Vilnius, Lithuania; E-madimyra@imi.lt
P Center of Nanotechnology and Materials Scienceufgof Chemistry, Vilnius University,
Naugarduko 24, 03225 Vilnius, Lithuania

Microbially produced extracellular polymeric substas (EPS), which comprise
different macromolecules, mediate initial cell asiba to the material surface and constitute a
biofilm matrix. Bacteria produce a wide range ofzymes, which are able to react with
substrates beyond the cell wall. Several hypothesgs suggested, but none of them was
able to explain the detailed action of microorgargson the behaviour of metallic materials in
natural seawater because it constitutes an enveohm which numerous parameters can act.
One of the possible mechanisms may be associatedl wemzymes produced by
microorganisms — “enzymatic mechanism”. In contsagh microbial influenced corrosion
(MIC), the direct influence of enzymes is poorlycdmented [1,2]. It was shown that
oxidase-type enzymes are involved in the ennobléwfestainless steel [3,4]. Also enzymatic
systems may constitute convenient models to minmacahial influenced corrosion, to design
a new corrosion testing methods and to evaluatd¢havior of metallic materials in natural
waters.

In our study we propose an optical method for thalwation of distribution and
activity of Glucose oxidase (GOx) froaspergillus niger(1.1.3.4) adsorbed on the different
surfaces. Several GOx immobilization technologiesadhesion (i) on electrochemically
cleaned gold; (ii)) on gold additionally roughenedhwgold nanoparticles; (iii) on gold
modified with self-assembled monolayer and (ivyalent immobilization on formed self-
assembled monolayer were used and compared duxperiemental work. The enzymatic
synthesis of polypyrrole [5,6,7] and polyaniling j8as successfully applied for visualization
of active enzyme using optical methods. Electrodbaimmeasurements also were very
informative for the evaluation of GOx activity [9We showed that GOx adhesion on
different surfaces is very important issue, andah sophisticate evaluation of analytical
signal. Distribution and activity of GOx and sontber red-ox enzymes (peroxidase, lacase)
on different surfaces can be visualized by synghedi conducting polymers including
polypyrrole Erreur ! Signet non défini.,Erreur ! Signet non défini.,Erreur ! Signet non
défini.) and polyaniline Erreur ! Signet non défini.).
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In the last decade, porous anodic aluminium oxilA() templates have been widely
investigated for the manufacture of nanostructureterials, and the main reason is the
possibility of controlling the pore diameter of AAD@ the sub-micrometer range by simple
anodization techniques, as well as the possibdftpbtaining regular arrangements of the
pores. Such a peculiarity, combined with their clvamnature, makes the AAO templates
extremely interesting materials suitable for a wrdaege of applications. Porous alumina
templates can be used to produce ordered arraysetdllic, semiconductor or inorganic
nanodots and nanowires. Another application cam li®o- medical field.Depending on the
electrolyte composition and the operating pararsefeell voltage, temperature, current
density), several oxide morphologies can be obthifeundamental is the relationship
between anodic voltage and pore size (diameterimtedpore distance). Recently, it was
demonstrated that the self-ordering of porous AAID fis affected not only by anodic
voltage but also by the anodic current density [@&]particular, it was showed that high
electric field strength induces self-ordering sirtbe very beginning of the anodization
process. Singh et al. [2] explained the selectibrihe pore diameter and the interpore
distance in term of the dependence of the actimatizergies of the interfacial reactions on
the Laplace pressure at the curved interfacesalsarface energy. An additional factor may
be the elastic stress caused by the volume expamsidhe course of the Al Al,Os
reaction.
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This work was performed in the frame of studiescewning the early stages of biofilm
formation and the role of enzyme in biocorrosiomeTresults presented are focused on
tentative grafting of glucose oxidase on stainksel (316L SS). Samples were analyzed by
XPS at the following stages : native stainlessldtdat polished, rinsed by sonication in
water.ethanol mixture, dried by a nitrogen flowgnee after silanization_(Silwith (3-
aminopropyl)triethoxysilane (APTES), which is exfeetto graft NH-terminated silanes; Nat
and Sil after contact with a glucose oxidase (wolution, with or without previous
treatment with bis(sulfosuccinimidyl) suberate JB&hich is expected to act as a covalent
linker between the silane and the enzyme; &t Siltreated with BS

The Gs peak was decomposed with the background of previeorks performed on
systems of biological origin with the constraint that all components have game width.
The components and assignments are as follows .8284, bound only to carbon and
hydrogen [G(C,H)]; 286.3 eV, making a single bond with oxygen nitrogen [G(O,N)];
287.8 eV, in amide [N-€0] and acetal [Q-]; 288.7 eV, in ester [O-€0D]. The reliability
of the markers of amide and proteins is supporteddar regression lines betweegs{zand
N concentrations, with small uncertainties conaggrthe interference of polysaccharides and
nitrogen of silane.

For the Qs peak, a component at 529.7 eV may be attributecxygen of metal oxides. The
other contributions in Qcannot be safely separated in a reasonable nuniloengponents.
However the respective contributions of metal hydfe and organic oxygen (fd) can be
evaluated by considering that o= Cos3+ Cos7s+ C2887— N . The composition of the
oxidized stainless layer is close to (Fe, Cr)OOH.

The thickness of the organic layer can be evaludteoh the ratio of the elemental
concentrations of organic over inorganic constitsemeasured at two different angles of
photoelectron collection (0 and 60°). Moreover urns out that (i) enzyme physical
adsorption is strongly enhanced by silanizatiomal(Nat-Gox compared to SHGox), which
may due to electrostatic attraction with the prated amine of silane; (i) the use of a
covalent coupling agent does not increase the amotinmmobilized enzyme _(+Gox
compared to +BS+Gox (iii) in all cases, a large amount of organimt@minants with a
major hydrocarbon character is present at the serrfa/) measurements at two photoelectron
collection angles show that the enzyme retainegimbedded in an organic phase in which
silane is present but contaminants are dominating.

A similar approach has been used to investijseinfluence of sterilization and contact
with culture media on the nature of the adlayesemné on stainless steel. Sharp information
can be acquired on the chemical composition witloseale depth resolution, provided sets
of data are analyzed with sound guidelines andtatispirit.

M. J. Genet, C. C. Dupont-Gillain, P. G. Rouxh&®S Analysis of Biosystems and Biomaterial#jedical Applications of
Colloids. (Ed.: E. Matijevic), Springer, New YorR008 177.
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Microbially influenced corrosion (MIC) of ferrous etals is a serious economical cost
factor. It is assumed that up to 20% of all comascases are caused or influenced by
microorganisms, generating total costs of sevatabiis of Euros per year [1,2]. Biofilms of
sulfate-reducing bacteria (SRB) such@ssulfovibriospp. can be considered as one of the
main causes for MIC in anaerobic or microaeroplahgironments [3].

Current conventional measures against MIC, suchpesodic cleaning, biocides or
cathodic protection — are expensive, ineffectivemmvironmentally harmful. Hence, there is a
demand for new, environmentally friendly concepts.

The corrosion-mitigating effect of biofilms has bedescribed recently in literature. Their
inhibiting effect is generally thought to be causeg oxygen depletion, formation of
passivating layers or the adhesion prevention tfrdental microorganisms [4,5,6].

Since some of the protective effects are ascridesctty or indirectly to the EPS, an
application of these compounds represents a proglisiew approach. Still, extensive
research is required before microbial EPS can bd t@ corrosion inhibition over prolonged
time-periods and/or in large scale.

Several bacterial EPS of different origin, extrdctttom SRB, Lactobacilli and
Pseudomongeas well as commercially available EPS such as@exand Xanthan are used
to evaluate their protective capabilities againdCMn different materials. The materials
tested are alloyed (X5CrNil8-10) and non-alloyeeeki{C20) as well as pure iron. Their
effect on MIC and the coating properties are agskssing a novel combination of atomic
force and epifluorescence microscopy (AFM&EFM) witelvin probe microscopy,
fluorescencean-situ-hybridization (FISH) and weight-loss determinasomo elucidate the
protective mechanisms, comparative analyses ofclieenical composition of the EPS are
performed.

After coating, AFM images show the formation of denlayers of EPS completely
covering the surface structures of metal couporis &n approximate thickness of up to 1 um.
In MIC-simulations withD. vulgarisin Postgate C medium coatings with EPS extractau f
cultures of this organism cause an influence on 3B biofilm formation, probably
inhibiting the microbial adhesion partially. Additially, weight-loss determinations show a
significant reduction in mass loss of up to 74%peataling on the EPS-coating employed.

However, the stability of the EPS-coatings in agisemedia has to be improved. Currently
different methods for long-term fixation of the tiogs are tested and evaluated using the
AFM.
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ELECTROCHEMICAL AND AFM STUDY OF THE CELLS EFFECT
ON STAINLESS STEEL AND NI-COMPOSITE COATINGS

Geta CArac, Maricica Stoica’, Almira Ramanaviciene® and Arunas Ramanaviciué

'Department of Chemistry, Faculty of Sciences, “Deaade Jos” University of Galati,
Domneasca Street, 80008- Galati, Romag&tac@ugal.ro
“Department of Microbiology, Faculty of EngineeriRgod, “Dunarea de Jos” University of Galati, Romani
3Institute of Immunology of Vilnius University, Lahtory of Inmunoanalysis
and Nanotechnology, Moletu pl. 29, 08409 Vilniughwania
“Vilnius University, Centre of Nanotechnology andt®il Science — NanoTechnas,
Naugarduko 24, 03225 Vilnius, Lithuania

Microscopic fungi are human pathogens and seri@maminants in industry and food —
processing environments. The aim of this researas to investigate how the disinfectants
used for distroit the fungal cells attached of éa@ipment surfaces, can affect this, during the
disinfection and when the time action disinfectiing over, using Electrochemical and AFM
study. It was researched the presence of fungirtficelly contaminate on stainlessteel
surfaces (and Ni-composite coatings) of differanishing with three major morphological
fungal typesAspergillus niger, Saccharomyces cerevisaad Candidaisolated from spoiled
wine. Mentioned fungi were appliesk models to explore aspects of the morphologhef t
stainless steel surface for the eukaryotic celiachtment by SEM and AFM (Fig.1). The
images confirm that fungi are attached on the ksénsteel surface in different way. It was
found that the attached of the cells was a proagtbsan increase in the heterogeneity and the
thickness on the surface of stainless steel anatdiposite coatings. The behaviour of cells
on the electrochemical characterization of thenfgstants solution (pH 2.9 - 9.2) was
investigated by Cyclic Voltammetry method@he experiments have shown the effect of
different cells on stainless steel. The presenceAsgpergillus nigercells increase the
electrochemical activity of some disinfectants caneg with another cells (Fig. 2).

[eulalolol

0.06; DIV- ANASEPT 25% (pH 6.6) +]
1. Aspergillus niger

2. Candida mycoderma

3. isi:

. %,

r d
0.0 1: Height 3.0 um

Candida fungi “ s o 05 1
Ewe/V vs. SCE
Fig.1. SEM and AFM images of the attached Fig.2. Cyclic voltamogram of behaviour of cells
cells on stainless steel into disinfectant medium
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HOW CAN NANOLAYERS CONTROL THE MICROBIAL
ADHESION AND CORROSION?
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On iron and copper surfaces Langmuir-Blodgett (BBY self assembled nanolayers (SAM)
of amino, phosphonic and hydroxamic acids were istudn the presence of different,
corrosion relevant microorganisms. The quality adlf sassembled and mono- and
multimolecular LB layers and the inhibition effioey of nanocoatings on microbial adhesion
and biofilm formation were analyzed by differenthaiques. There were differences in the
blocking activity of the amphiphiles applied eith@n LB or in SAM films. The
hydrophobicity, the composition of amphiphilic moldes and the layer thickness have
influenced the film’s repellent activity. Correlati was found between the surface wettability
and the number of adhered microorganisms: decieag@face energy results in decrease of
microbes attached to the nanolayer-modified solids.

Cu +C18P Cu Cu + C18N

B:

Figure 1.
A: Photos of copper surfaces with and without LBalayers kept in cooling water
for five days;

B: fluorescence microscopic visualization of coppenfaces after 5-day-long
immersion in cooling water.
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In some particular cases bio-corrosion of metalages is related to catalyci action of red-ox
enzymes present in microorganisms. This issue easubcessfully exploited in development
of alternative power sources — biofuel cells. Soeneymes are able to transfer electrons
directly to conducting surfaces, this so calledrédi electron transfer” (DET) is a unique
feature which is exhibited not by all red-ox [1hél'possibility of DET between enzyme and
the electrode surface could pave the way for sapeeagentless, noncompartmentised,
mediator-free biofuel cells, as it obviates the chéer mediators and allows an efficient
transduction of the electrical current [2]. DET higghly beneficial in the development of
enzymatic and microbial biofuel cells [3]. In theview article, hemoproteins, which are able
to directly transfer electrons to the surfaces afiducting supports, are briefly overviewed
and characterized [4]. The main focus is paid &application of heme-c containing enzymes
in biofuel cell design. Some historical steps axent developments in biofuel cell design are
presented. Various designs of biofuel cells arenogeed. Some possible applications of
biofuel cells are presented and/or predicted asdudised. Problems and challenges in biofuel
cell design/application are identified and somesgas directions to solve recent problems in
biofuel cell development are discussed. The apjbicaof enzymatic biofuel cells as model
systems/tools for advanced study of enzyme-baseddyrosion is predicted.
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Since LaQue has pointed out that seawater, dirpetlyided from ocean, is more aggressive
than seawater carried to laboratory and than thceal one, the influence of bacteria on
corrosion phenomena and of corrosion phenomena mmolology were recognized.
Engineers, chemists, physics, biologists and tsadex now collaborating in lots of works to
try to understand, to monitor and to control intgins between corrosion and microbiology.

Corrosion potential of passive materials exposeavater environment and in absence of
localized corrosion is characterized by valuesritisted in wide ranges. Moreover,
ennoblement of the corrosion potential vs. exposume has been observed in different
environment, e.g. natural and artificial seawatdnymrochloric acid solution.

In this work, the evolution in time of the anodiehavior of passive materials and
particularly its effect on the corrosion poteniialnatural waters are investigated. Different
hydrodynamic and biological conditions are con®deiThe distinction between the kinetics
of the cathodic and anodic process and experimgatakization curves is highlighted. A

careful analyses on the equilibrium between cathadd anodic current in the experimental
polarization curve is carried out to relate the adslement of the corrosion potential to the
aging of the passive film. A weak inhibition of thenodic process rather than an
enhancement of the cathodic one can justify théudeo of the corrosion potential.
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Under standing of the elementary stepsleading to biocorrosion,
biofouling, biofilms, bioleaching etc. in order to inhibit or improve
the respective processes. Applicationsin practice
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The corrosion of iron and its alloys causes econalmioss resulting in a yearly cost of
billions of euros. The use of heavy metals and heastal based anti-corrosive compounds in
organic coatings has been known for decades. Hawewsironmental reasons and health
concerns have restricted and even banned the udesd¢ compounds. It was shown that
some Exopolysaccharides (EPS), especially homopotysrides, exhibit anti-corrosive
properties on steel. EPS are large sugar mole¢b®$o 50,000 sugar units) produced by a
variety of microorganisms. Homopolysaccharides peoed by lactic acid bacteria are
synthesized by a single extra cellular sucrose reezysing only sucrose as substrate. They
can be produced out of sucrose in large quantitiek scale). Moreover, in the project their
structure has been elucidated and modified allovdpgmization of their physicochemical
properties. Electrochemical measurements have kmsformed interactively with the
modifications to obtain maximal protective propesti

From these activities an EPS, coded EPS180 has dewrloped has one to be used in
protective coatings.

In a second part of the project Electrochemical ddgnce Spectroscopy together with salt
spray tests has been used to optimize and assegeitiormance of coatings containing the
EPS186.

Coatings based on two different types of bindethi{lveater borne) have been investigated:

- Epoxy with EPS186 replacing zinc phosphate; idéehfor maritime applications.

- Styrene-acrylic copolymer with additions of EP8&l8ntended for atmospheric
applications.

From the promising results of these laboratorystésivas decided to scale up the production
of EPS180 and to perform formulation and applicabbthe EPS180 coatings in practice.

For this aim the “bioprimer” coatings have beenl@opon a dry-dock in Delfzijl. The epoxy
based coating was applied in the area of the dck-dehich is regularly submersed by
seawater. Both types of coatings were also apphedthe area above the water level.
Conventional solvent and water based referencemgstvere added to the experiment. The
area of each coating sample was“ m

After two years of exposure, in these extremelyraggjve circumstances, the results were
quite promising: the protective performance of élxperimental coatings was at least as good
as that of the reference systems. Exposure ofaime systems on panels in Den Helder, near
the seawater confirms these results.
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Antimicrobial peptides form an ancient host defenwchanism which is utilized by a wide
range of living organisms. It is well establishdthtto-helical antimicrobial peptideso{
AMP’s) are produced by a diverse range of organiantsform a crucial component of their
innate immune system by killing a wide range ofnoli@s ranging from bacteria to parasites
The vast majority of these peptides are cationticlvfacilitates their targeting of the anionic
microbial membrane. They are also amphiphilic,cfpromotes their partitioning into these
membranes, thereby compromising membrane integnityinducing cell deathThis COST
motivated project looks at the antimicrobial adtivaf ana helical peptide anthvestigates its
potential application as an antimicrobial coating fabric. An account is presented of the
origin, nature, properties and mode of action of amtimicrobial peptide, aurein 2.5.
Experimental protocols for the estimation MIC ofuss against selected Gram positive and
Gram negative bacteria in their planktonic and ileghases are described. A washed cell
contact technique was used for the MIC evaluatiand a method for generating early
monoculture biofilms in a tissue culture chambeprissented. The implications of the results
of this work are discussed. An account of work gsen Langmuir-Blodgett trough is
presented to provide data relating to changes terfactial surface pressure with varying
concentrations of the peptide. Interactions of imuvath monolayer ‘membranes’ i.e. those
whose phospholipid components mimic those of seteblacteria are described and results
presented. Membrane perturbation mechanisms a@fufreans are reviewed

The results obtained from the assessment of theiandbial activity of aurein 2.5, led to its

being considered as an antimicrobial coating far as fabric. To this end, an account is
presented of its potential use for this purposéngua modified version of AATCC Test

Method 100-1998 (Antibacterial Finishes on Textiaterials). The modified method is
described and the results are evaluated.

The results of this investigation show MIC valuds30uM against planktonic cells and
125uM against early biofilms. As a result of thengmuir-Blodgett trough work, evidence is
provided of monolayer interactions of aurein 2.8 atrong interaction with lipid extracts of
target microorganisms. The results of the AATCCtTesthod experiments show that when
the aurein was applied to the surface of a cotadmid and allowed to dry, this treatment
reduced a challenge population of test organismzeim® when compared to untreated
controls. Furthermore evidence is reported of & 9@duction in a challenge population
when treated fabric was stored for periods of thweseks and three months at room
temperature prior to testing.
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Previous research carried out at the Cofrentesddudtower Plant (NPP) showed that in
the water of the Spent Nuclear Fuel (SNF) poolsetlae microorganisms which colonize
metallic materials immersed in the pools and foiofilns. We observed that these biofilms
retain radionuclides, so they could be used to wlacoinate radioactive water in a
bioremediation process. In order to analyze thectiffeness and the economic viability of
this process two bioreactors were designed andliegton-line in the water cooling system
of the SNF pools in the fuel building at the Cote=nNPP. Inside each bioreactor 12 stainless
steel balls were located, and were removed pe@adigitor analysis along 22 months.

Scanning electron microscopy (SEM) revealed tha #tainless steel balls were
progressively colonized by filamentous and long-sbdped bacteria that formed biofilms on
their surface. After 15 months corrosion producesembserved on the materials; at the end
of the study the material was corroded and no rorganisms could be seen on the stainless
steel surface.

The radioactivity of the biofilms was determined dggmma-spectrometry. We found that
the biofilms started to retain radionuclides atemonths and accumulated them until about
300 days when radioactivity began to decrease. mae radionuclide detected in the
biofilms was ®®Co. After 22 months radioactivity came back to aimthe initial levels,
probably due to biofilms detachment as the SEM esatgmonstrated.

The identification of bacteria through molecularcheiques such as cloning and
sequencing of a discrete fragment of 16S rDNA gameved that biofilms were formed by a
low diversity of nonculturable microorganisms. Ataioof 502 clones were sequenced,
belonging most of them tGammaproteobacterjaAlphaproteobacteriaand Actinobacteria
classes. In our opinion metagenomic studies seagchor relevant enzymatic activities
implicated in the radionuclides retention wouldvsey useful for the enhancement of those
activities.

Procedures developed by this research are of sitdr the decontamination of
radioactive waters in the Nuclear Power Industry.
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In this work, silver-palladium surfaces and silbmaring stainless steels were designed and
investigated focusing on electrochemical princigiedorm bacteria inhibiting effects. The
biofilm inhibition efficacy and the biofilm inhibibn mechanism of silver-palladium surfaces
under conditions of low and high bacterial load evetudying by using batch and flow-
chamber setups respectively. The influence of sélitions to type 316 austenitic stainless
steels has been investigated focusing on bactarmbition, mechanical properties, and
corrosion resistance.

For silver-palladium surfaces, experiments showed the surfaces can inhibit bacteria and
biofilms due to generation of micro-electric fieldsd electrochemical redox processes from
the surfaces. For silver-bearing stainless ste{periments showed that silver addition to
stainless steels can improve bacteria inhibitingpprty due to the release of toxic levels of
silver from the surfaces, but mechanical and caroproperties are slightly impaired as
compared to traditional stainless steels. Howevighest efficiency of these surfaces may be
achieved under conditions, where appropriate daeppractices can be applied, as bacterial
microcolonies may occur, if these surfaces becoovered with a conditioning layer of dead
surface-associated bacteria.

Experiments also showed that surface-associataeérimgreatly increased silver dissolution
from the silver-bearing surfaces due to the intevas between cell components and the
surfaces, and the amount of surface-associatedrimenhanced this effect.
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Dental composites based on diacrylic resins (RBx@) resin-modified glass ionomer
cements (RMGICs) have different characteristicsfaeatlres, which impose the use of one or
other material for a specific applicatiohhe purposef the present study was to elaborate a
series of novel experimental RDC and RMGICs anthtestigate the influence of the resins
composition upon the tooth / RDC (RMGIC) restonatimterface. The resin matrices of
RDCswere prepared using an aromatic urethane tetragrgthte Bis-GMA analogue, and a
mixture of Bis-GMA superior oligomers respectivelyriethyleneglicol dimethacrylate
(TEGDMA) was used as diluting monomer.

The photopolymerizable RMGICs were prepared in pbevder-liquid system, the
powders representing mixtures of superficially \&etglasses and the liquids representing
aqueous solutions of polyalchenoic acids, 2-hydetixyl methacrylate (HEMA) and a
modifying monomer, in different ratios. Class V &g (3 mm diameter and 1.5 mm depth)
were prepared in 20 extracted human premolars aarsn The RMGICs were applied to the
cavities with or without previous use of an adhesivhe teeth were sectioned on an Isomet
Low Speed Saw-Buechler LTD machine. SEM photomi@aphs of the interfacial region
between the tooth and RDC (RMGIC) were performed.

The composition of RDCs , and respectively RMGHhEghly influenced the adhesion
to the dental tissue®\ better adhesion of RMGICs was obtained in thes aafsusing the
modifying monomer in the composition and in theecas prior application of the adhesive.
The best adhesion of RDCs to tooth tissues wasnautan the case of using the adhesive
system and the Bis-GMA urethane-tetramethacrylicnoneer. This behaviour could be
explained by the better compatibility between this-BMA analogue in the bonding,
respectively the base monomer in the compositala@rimer. The present results show that
Bis-GMA analogue can be successfully used in foatihs for restorative dentistry.
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BIOFILMS IN MICROTITER PLATES: WHAT DO WE MEASURE?
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Experimental systems to study biofilms can be goatld time consuming, and may
have reproducibility problems, particularly in upexienced hands. Microtiter plates are
single-use polymeric receptacles presenting att IBéscasted wells, whose 100-4QQ
capacity that can be automatically filled, inculblaéadin situ measured. Together with their
more and more sophisticated readers or analyzacsppiates offer the chance to perform
simple, unexpensive and high throughput assaysvdéoy diverse types of biological and
chemical labwork. They are increasingly used foofibh work, particularly to test
antimicrobials.

The methodologies involved, however, can yield ltssthat are tricky to interpret,
particularly when comparing different organisms. Wave focused our attention on the
variations of the technique and the culture coodgj and the different rates of cells and EPS
found in biofilms. $aphylococcus aureusand Pseudomonas fluorescensoth outstanding
biofilm formers and highly relevant organisms foodl safety and quality, respectively, have
been utilized.
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EPS180 PROPERTIES IN CONCRETE AS ANTI-CORROSION
AND ANTI-MICROBIAL REAGENT: A CHALLENGE?
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Concretes are artificial building materials tha¢ g@rincipally made of cement, aggregate,
water and various admixtures. These materials ansiteve to many factors inducing the
degradation of the cement matrix and the steefamiaments. The weathering factors can be
physical, chemical and/or biological ones. Soundhcoete constitutes a protective
environment for the steel reinforcing bars duetsopH about 13: the steel is passivated.
However, this passive layer can be broken by aedeser of the pH or a high concentration of
chloride ions that can lead to the corrosion of steel reinforcements. EPS 180 are natural
glucan exopolysaccharides produced by glucansu@asd.80 enzyme from a gram-positive
bacterium:Lactobacillus reuteril80. Research projects carried out in TNO showatl ttre
EPS 180 have anti-corrosive and anti-adhesive piiepen steel.

This project aims to evaluate the influence of on the corrosion of the low carbon
steel used as reinforcement of concrete. The sangrle 8 mm diameter C15 steel bars
embedded in three different cement pastes (CEMIMMEand CEMV). The EPS are
considered like an admixture and included in theer@ batch. Four EPS contents are tested
for each cement base: 0%, 0.5%, 1%, 2.5% and 5%.ré&terence samples are the three
cement pastes without EPS. The samples are immarstowing natural seawater in the
TNO laboratory (Den Helder). The corrosion behawiotithe samples is tested by Open
Circuit Potential (OCP) measurements, Electrochaimimpedance Spectrometry (EIS) and
the Polarization Curves (PC) are determined.

OCP tests show that the EPS have a positive infriem the reinforcement resistance to
seawater environment after 1 week immersion fortlal cement bases. The corrosion
potential is always higher for the samples conteyritPS than for the samples without EPS.
The polarization curves confirm that embedded G&Blsn cement matrix is passivated, but
a pick on the polarization curves appears for &mal about -0,38V/Ag-AgCl electrode for
all the cement bases. The presence of EPS do@sduge a decrease of the corrosion current
but prolongs the plateau of anodic passivation timti end of the test.

EIS tests show that the impedance of the CEMI sasnpith EPS is higher than the one of
the reference samples. The results obtain with GEMIIl samples do not allow any
conclusion about the influence of the EPS on tloeseent base. The CEMV show that the
EPS content present an optimum: the 0.5%, 1% aBélo ZZEPS samples show higher
impedance than the without EPS samples for alfrtdguency but the 5% EPS samples show
lower impedance than all the other samples.

The EPS show then anti-corrosive properties in cg¢rae short term exposure in seawater,
this study has to be continued to evaluate theieénite of the EPS for long term immersion,
their anti-adhesive properties and the porous rétwweolution of the cementations matrix
due to the use of EPS.

In the frame of the D33 COST Action, a three weslisrt term scientific mission was carried
in the TNO laboratory in Den Helder about this pobj
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ELECTROCHEMICAL STUDIES OF TITANIUM IMPLANTS IN
CHLORIDE SOLUTION
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Pure titanium (Ti) and titanium alloys are frequgntsed as dental and orthopedic implant
materials due to their excellent mechanical stiengtemical stability and biocompatibility.
The biocompatibility of titanium is closely relatéalthe properties of the surface oxide layer.
Anodic and thermal oxidation of Ti has been widapplied for the production of Ti/TiO
implant materials in order to improve the physiaatl chemical properties of the bulk metal.
In this work cyclic voltammetry and electrochemicapedance spectroscopy have been used
to investigate the corrosion behaviour of Ti/Fi@nplants in solution simulating the
physiological conditions. The minor morphologichbages in the Ti/Ti@layer - in vitro and

in vivo conditions- were investigated by SEM stsdie

Cyclic voltammetric measurements indicated that ,Ti@er is compact and due to the
decreased electrochemical activity of the bulk metee Ti/TiIO, samples act like inert
electrodes. It was also found, that the interaatibtine implants with the human body and the
implantation procedure of the osteosynthesis pleéesed minor local damages in the oxide
layer. CV and EIS measurements have detected regtss of these active sites.

Metallic implants in the human body act as passiwdace therefore it is prone to bacterial
adhesion potentially and can cause deep body iafedtot of efforts is made to utilize the
antibacterial behaviour of silver coating to pretvéme implanted assisted infection and to
inhibit the bacterial growth on the metallic impienThe data of current animal experiments
showed that the infection rate of silver coated ic@ddevices have been reduced. This
lecture discusses the preparation of silver coatiog metallic substrates by pulse current
technique and the relationship between the pulstéingl variables and the morphology.
Finally the antimicrobiological effect of the silvdeposits will be presented.
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As intensively discussed in literature, corrosianship tank environments is shown to be a
serious problem for decades. The study of Micragmially Influenced Corrosion (MIC) is
gaining increasing interest. However, until todayctear explanation and identification of the
corrosion process influenced by micro-organism®umd. The experiments were performed
in a lab scale model system for electrochemical sm@anents in combination with MIC
causing micro-organisms. Experiments were carrigcapplying Electrochemical Impedance
Spectroscopy (EIS) as well as Epifluorescence Mmopy (EFM) to relate electrochemical
techniques with microbial growth patterns. Thisdstiwompared the corrosion behavior of
ASTM A131 Steel, grade EH36 exposed to seawatdficesl seawater with and without
nutrients in presence and absence of a marine iaeRdeudomonadacterium and an
anaerobic sulfate reducing bacterium (SREsulfovibrio indonesiensighe bacterial cells
preferentially attached themselves to the ste¢hserto form patchy biofilms, as observed by
EFM. The interactions between bacteria and the Insetdace were monitored by EIS in
different solutions with and without the attachmetbacteria, which provides important
information on the microbial process occurring ba tnetal surface, particularly the role of
Extracellular Polymeric Substances (EPS) on theros@mn process. By coupling
electrochemical analysis with microbiological tqalse time depending transport processes
occurring within the biofilm/metal interface werbaracterized which in turn relates to the
corrosion process on the steel surface.
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COST D33 - PRO’S AND CON'’S, AN IMPRESSION
OF EXPERIENCES FROM INDUSTRY
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COST Action D33 has been running for about 4 ydandortunately participation from
industry has not been abundant. A review will besgifrom initial incentives and objectives
for participation as well as the acquired resultéss.

Pro’s and Con’s, an impression of experiences firaiastry.
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CHARACTERIZATION OF AN ANTIMICROBIAL
PEPTIDE AUREIN 2.5 WITH BACTERIAL MEMBRANES
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The search for new antibiotics has recently beended oru-helical antimicrobial peptides
(AMPs) that exert their activityia the invasion of bacterial membranes. Aurein 2.5
(GLFDIVKKVVGAFGSL-NH>) is an uncharacterized antimicrobial peptide isalafrom
Litoria aurea and Litoria raniformis which exhibits broad range antimicrobial activity
However, the ability of the peptide to interact lwhacterial cell membranes has not been
addressed in detaiPurein 2.5 was strongly antibacterial, exhibitiagminimum inhibitory
concentration of 3@M against planktonic cells for botBacillus subtilisand Escherichia
coli. However, when directed against bacterial biofjlagrein 2.5 exhibited an MIE 125

uM against both bacteridhe peptide’s mode of membrane interaction wasshgated using

a Langmuir Blodgett trough. At an air / water ifidee, aurein 2.5 was found to be strongly
surface active with maximal surface pressures ofm®6mi’, which is comparable to that of
other AMPs from amphibian sources. Peptide isotBeshowed that the molecular areas
were consistent with the adoption @helical structure orientated either perpendic@lar?2
nm? moleculé!) or parallel (3.6 nfmoleculé') to the interface. The peptide induced stable
surface pressure changes in monolayers that wenetniof membranes @. subtilis(circa

9 mN m') and E. coli (circa 5 mN m?*) whilst compression isotherm analysis of these

monolayers showedG,,, > 0, indicating destabilisation by aurein 2.5. eTgeptide readily

inserted into zwitterionic DOPE and anionic DOPGnlayers, inducing surface pressure
changescirca 6 and 7 mN rt respectively suggesting that the membrane interstof
aurein 2.5 were driven by amphiphilicity ratherrthelectrostatic interaction. Based on these
data, it was suggested that the differing abilityaorein 2.5 to insert into membranesBf
subtilis and E. coli was probably related to membrane-based factors asdifferences in
lipid packing characteristics.
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ZR0O,/CO NEW FUNCTIONAL BIO COMPOSITE COATINGS
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Zirconia — cobalt functionalized surfaces have pu#é applications in industry and bio-
medical devices. The attempts to obtain new highfopmance materials led to the
development of a class of products known as cortgasaterials. The main objective in
developing the composites is to ensure performahaeacteristics and properties, beyond the
limits known for metallic and nonmetallic materialsrmally used. It is easy to describe a
composite as being made from matrix material inciwlthere are added one or more types of
reinforcement staff, or simply the matrix is filledth other materials considered allowance
staff. So far the main reason why composite mdtehave been developed with metal matrix
was to increase resistance and tenacity of the onamis. Other important improvements to
such features as buffer capacity, specific weighear resistance, thermal expansion
coefficient, and working capacity at high temperasumay be achieved by the advantageous
combination of addition /allowance materials.

The paper presents the obtaining and charactemsaticomposite coatings in Co matrix with
zirconium oxide by electroplating process. The Akivages of a ZrggCo composite layer
obtained at 23 mA/cm2 current density are preseintdelg. 1., compared with pure cobalt
coating in the same conditions obtained (Fig.2.).

Fig. 2. Pure Co coating obtained at 23 mA/cf(20 pm thickness)

The presence of ZrOdispersed particles in the cobalt matrix enhartbesproperties of
composite coatings.
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CATALYTIC EFFECT OF GLUCOSE OXIDASE AND GOLD
NANOPARTICLES ON BIOCORROSION PROCESSES
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Biocorrosion is an interfacial process relatinghmtiofilm’s formation and surface’s
degradation [1]. The addition of glucose oxidas®©xJand glucose, of hydrogen peroxide
and/or gluconic acid could strongly modified thegperties of the oxide film and have the
influence on the kinetics of the reductions ocawgron the surface: the donor density in the
artificial freshwater increase, that is to say aoréase of available electrons near to the
surface [1,2].

Metallic nanopatrticles are often used in non-enzigr@talysis and in biosensor design
[3]. In some particular cases they could not omlgrease electron transfer rate between
enzyme and an electrode surface, but could achkke-scaled electrode for the assembly of
biomolecules [4]. Also gold nanoparticles (Au-NRs)n be used as very efficient red-ox
mediator suitable for biosensor design [5].

Various combinations of gold nanoparticles, glucoseidase, red-ox mediator
N-methylphenazonium methyl sulphate (PMS) and rediye 2,6-dichloroindophenol
sodium salt hydrate were tested. It will be presénhat the enzymatic reaction rate of GOx
in presence of Au-NPs is by 1.48 times higher tiarsimilar solution in absence of
nanoparticles, and Au-NPs in the solution with P&¢8Id increase the catalyzed reaction rate
of protein by 1.7 times [6].

Electron transfer properties of Au-NPs with GOx &édeen widely used in constructing
electrochemical biosensors [7], where electrodeghinbe successfully modified with
biomolecules and nanoparticles. These combinatoa®f considerable interest in the fields
of biotechnology, bioanalytical chemistry and irdorrosion processes. The amperometric
glucose sensor based on glucose oxidase immobitizegbld nanoparticles modified carbon
rod electrode was created and tested in presentalmence of PMS in sodium acetate and
sodium phosphate buffers (pH 6.0). The influencdiameter of Au-NPs on the sensitivity of
biosensor, its stability and catalytic effect ondarrosion processes was investigated and will
be presented.

Acknowledgement: Support by Lithuanian State Science and Studiesdéation Post-doc program (Nr.
S-6/2007) is acknowledged.
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The work aims to obtain composite coatings in colvatrix with dispersed phase UHMWPE
(ultra high molecular weight polyethylene). All ¢mays were obtained on stainless steel
plates. UHMWPE was selected as surface modifienete, due to its high biocompatibility
and excellent wear behaviour.

The electrodeposition of these metal and compdteyters is a process consisting of inclusion
of UHMWPE particles in the cobalt matrix during @l®plating process. The dispersed
particles were suspended in the deposition bathinvihe metal which electro-crystallizes
and forms the metal matrix. By means of the pobstdéit a number of five current densities
were applied during deposition as follow: 23mAfc#8mA/cnt, 72mA/cnf, 96mA/cnt and
120mA/cnt.Obtaining these layers of pure Co and Co - UHMWRE done in an electrolyte
solution, which has the following composition: Co>0'H,0O 300g / L, CoGl» 6H,0O 509 /

L, H3BO3; 30g / L and dodicy 0,157 g / L and a pH=05. For the electrolyte with UHMWPE
two concentrations were used: 20g/Land 30 g/ L.

Keeping the UHMWPE particles in Co electrolyte srsgpon, was provided by magnetic
stirring at a rotation speed of 300 PRM. The ddmositime was 30 min, and 60 min.
respectively.

After processing the results, it was noticed thateasing current density and maintaining the
deposition time more, from 30 minutes to 60 minutks thickness of the layer deposited on
pure cobalt or composite based on cobalt and UHMVERE ZrQ increased as well. The
results were confirmed by XRF measurements anddheghown in the figures below.
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Fig. 1. Pure cobalt coating thickness Fig. 2. Co+UHMWPE composite coating thickness
versus current density versus current density

The SEM and AFM images of Co + UHMWPE coating, tawrdgess steel, show the presence
of dispersed phase UHMWPE (polyethylene of higheunalar weight) in the cobalt matrix.
Also, the images AFM reveal the increase roughaessice the increase times, concentration
and current density, respectively.
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The paper presents the obtaining of composite mgsin Co matrix with zirconium oxide by
electroplating process. The suspension is preplyeddding 50 g/L Zr@ particles in the
electrolyte solution. The ferrous metal coatingtedlk cast iron) are widely used for
protection against corrosion. The cobalt electrolgieposition from the agqueous salt solutions
of this metal, with its strong electronegative moie, is possible because the hydrogen
features a higher overvoltage than cobalt and, undemal electrolysis conditions, is hardly
present at cathode. The electrodeposition procedddes a rigid control over the layer
thickness and the deposition rate uniformity. Ttracture of the cobalt depositions depends
on the pH of the electrolytic; at low pH values tdeposits have cubic and hexagonal
structure patterns, and at high pH the hexagomnattsire prevails. The electrochemical cell
for co-deposition is composed of an anode repreddny the 99.9% cobalt plate, the cathode
represented by a steel plate and the electrolytgi®o which has the following composition:
cobalt sulphate 20 g/L, cobalt chloride 300 g/L @modc acid 30g/L with a pH value equal to
4. The particles were maintained uniformly in thesgension with a magnetic stirrer at a
rotation speed of 500 rpm. By adding the partidé<rO, in the cobaliplating bath, the
coating thickness obtained in these conditions ¥aosn 2.75um to 28.72um at a current
density from 5.7 mA/cfto 45.7 mA/crh. The morphology of the composite surface layers is
different from the pure cobalt layers; the reguaystalline structure characteristic to pure
cobalt layers are disturbed by the zirconium oxigearticles that grow during

hx%ﬂqcfa:&?ﬁ':{.‘

30um

SEM image of ZrQ/Co composite coatings mumSEM image of pure Co coating

The correlation between electrodeposition parammedad the coatings properties (thickness,
corrosion, microhardness) were made. Co-deposibmlispersed micro and nano sized
particles with metals during electroplating procesfuences the structure and surface
morphology of composite coatings obtained. As altdgle corrosion and properties o such
coatings are improved. As a conclusion dispersimngthening in coatings, could be a way
to improve the properties of cobalt electrodepositising into account the biocompatibility of
such materials (metalic matrix, as well as the elispd phase).
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One of the most effective methods to improve tharosion resistance and the
biocompatibility of the metals is to deposit a paitve bioactive ceramic coating layer on the
metal surface [1]. In the present investigation,aftempt has been made to deposit porous
TiO; thin films on 316L SS. The electrophoresis synthed TiO, was performed in an
electrochemical cell with three electrodes [2]. Tath contains F50O, and TiQ particles at
pH of 1.4. The deposition was performed at roompterature at (-1.43) V potential versus
Ag/AgCI (RE). A simple SBF solution with high calen and phosphate ion concentrations
was used for biomimetic coating study of HAp angtkat 37°C and pH of 7.5. In order to
simulate the in vivo process, the specimens coatsd directly immersed into SBF solution,
taken out of the solution after 3, 5, 7 and 21 dafysnmersion, rinsed with deionized water
and dried at 60°C for 1h. The coating formed onlL38&% substrate was characterized by
SEM, AFM), X-ray Diffraction (XRD) and X-ray Fluoseence (XRF). The AFM imagesof
the TiG, coating on 316L SS revealed the changes in suttgeyraphy of thin films due to
the heat treatment at 400°C. The results revealtttiedifference between both thickness
values is due to the evaporation of the solvent arghnic components. The surface
roughness increases with increasing time depositnohdue to the formation of aggregates of
the particles by thermal treatment. From the XRBRgpas it can identify the specific peaks of
anatase phase of TiCcoated on 316L SS with (101), (110), (004), (2@ (211)
crystallographic planes. The SEM micrograph (figihgicates a good behaviour of
TiO./316L SS system by immersing in SBF solution du¢h® incorporation of C4 and
PO,> ions during 3 days. The concentrations of speiifis were measured by EDX analysis
and the ratio Ca/P was calculated at 1.85 in ggoeesment with theoretical results.

O -59.12 W%
. Ti - 37.23 W%
Fig.1. The surface morphology of HAp
coated substrate after subjecting to
Ca—2.37w%

immersion in SBF solution (3 days) ' " P 128 W
and the characteristic elements
detected by EDX analysis.
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In many food industries, production lines are dailganed [1] and disinfected [2]. Many
factors affect disinfection efficacy in food linegducts, e.g. pH, concentration of the
disinfectant, contact time etc. Alloys 304 and 3@®thinless Steel are the most familiar and
the extensive used in food applications. Two typefungi were investigated: the mycelial
form of Aspergillus niger,and unicellular yeast form of a speci€andidaisolated from
spoiled wine. The test solutions were three comiakkycavailable disinfectants: Actisept
(sodium dichloroisocyanurate: 0.25% sIn., pH 5.85Anasept (mixture of
hexamethylenediamine, polyhexamethylene biguanided aquaternary ammonium
compounds, 0.5% sin., pH 6.8), and Rouasan (eth@ngban-2-ol, quaternary ammonium
compounds and dodecylpropane-1,3-diamine, pH 9T%). behaviour of the fungal cells in
disinfectant solutions was assessed electrochdgidal compare the response of
microorganisms at biocides action, which represiemtkey for eliminating the contamination
problems in the food industry. The experiments stbwihe activity of fungal cells it is
possible not inhibits by some disinfectants, sucid®an, but this disinfectant may destroits
the metallic surface during the disinfection pra;emnd damaged surface could be due to an
increase attachment sites, stronger adhesion duergased soiling/metallic surface interface
areas and enhanced protection from cleaning shwaed. The surface of 304L SS was
characterized by AFM, before of disinfections aftdraartificial. Fig. 1 shows the modification in
the number o€andidacells after disinfection, more than 15 hours.

1.35 ym

3.40 pm 0.98 um

0.51 um

0.00 pm

-1.32 um

Fig. 1. AFM image on SS 304L : a) without disird@ttand Candida cells: b) 1 hour Anasept disiriéect
and Candida cells contamination: c) 16 hour afteimfection and contamination
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FROM BIOCORROSION TO ENZYMATIC BIOFUEL CELLS
POWERED BY ETHANOL AND GLUCOSE
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Corrosion of metallic materials by bacteria is agass, which involves specific biofilms
and/or enzymes. Recently an increasing attentienbe®n dedicated to biofuel cells. The
main advantage of biofuel cells is that they are &b convert chemical energy into electrical
energy [1]. For this conversion an enzymatic bibfigdls utilize enzymatic oxidation of such
reducers as § NAD(P)H, alcohols and carbohydrates at anodes raddction of such
oxidants as @and HO, at cathodes. Since biofuel cells use sources@hdal energy, they
can be small, and the fuel can be taken from tbhédical environment and even from a
living organism (e.g. glucose from the blood strigabacterium or plant [2]. The other
advantages of biofuel cells are plainness in hagdlsimplicity of cell structure, mild
conditions for operation [3] and minimized pollution scrapping.

The most effective way for the development of enatyenbiofuel cells is to apply the
enzymes that exhibit “electrical contact” with tbenductive supports [4]. Redox enzymes
containing hemec are the most promising enzymes in this context fS]biofuel cell,
consisting of carbon rod electrodes and operatiregrdient temperature in aqueous solution,
at pH close to neutral was described. The constdubiofuel cell was based on heme
containing pyrroloquinoline quinone-dependent atdodehydrogenase (QH-ADH) from
Gluconobactesp. 33 in anode compartment and co-immobilizedagamxidase (GOx) from
Aspergilus nigeand microperoxidase 8 (MP-8) from the horse heartathode compartment.

Ethanol was used as fuel of anode part and gluasd$eel of cathode part of constructed
biofuel cell. Electrons extracted from ethanol dgribiocatalytic QH-ADH reaction were
directly transferred to carbon surface. Enzymesx@@d MP-8 applied in the design of
biofuel cell cathode were acting in consecutive eoBuring GOx catalyzed glucose
oxidation reaction formed hydrogen peroxide wasliaesubstrate for MP-8 and electrons by
hydrogen peroxide oxidized MP-8 were directly aticepfrom carbon rod electrode.
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The preparation of composite films consisting oftrafine hydroxyapatite (HAp)
nanoparticles in a zinc—iron (ZnFe) matrix was rggeh The films have been prepared by
electrocodeposition from an alkaline electrolytentaining pyrophosphate as complexing
agent. The HAp nanoparticles, synthesized by chanprecipitation, feature a needle-like
shape with a diameter of ~10 nm and a length ~100Tre effects of a variety of deposition
conditions, viz. current density, pH, temperatune aomposition of the plating bath on the
codeposition of HAp nanoparticles with ZnFe-alloysre investigated by evaluating the alloy
composition, nanoparticle content, structure anckrohiardness of the composite coatings [1].
In the plating bath, the particles bear a negatiwéace charge probably due to the adsorption
of pyrophosphate anions. The ZnFe alloy electrosiépo, i.e. the composition of the
resulting films and the cathodic current efficiengyas shown to depend upon a variety of
working conditions. The incorporation of HAp nandpdes has been determined by SEM
(Fig.2) and EDX investigations. A maximum incorpiaza of 2.3 wt.% of HAp nanopatrticles
in a ZnFe matrix was achieved at 2 A dnfor 15 g I'* HAp in the electrolyte. The most
pronounced effect appeared due to a change inHrengd temperature of the ZnFe electrolyte
(Fig.1). The incorporation of HAp nanopatrticlestie alloy films increased with decreasing
current density and increasing electrolyte tempeeat Moreover, the nanoparticle
incorporation led to an increase in the Fe contérthe binary alloy and a decrease of the
cathodic current efficiency. The surface morpholagythe ZnFe matrix was significantly
altered due to both the presence of Hap nanopastinl the plating bath and a change in the
plating conditions. Furthermore, a considerabledase in the Vickers microhardness of the
films was found due to the HAp nanoparticle incogbion. Finally, the obtained results
demonstrate the versatility of the electrocodepmsiprocess as a simple and cost-effective
process for the preparation of novel composite rzf2].
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Fig. 1. Current efficiency of the ZnFe electrodeppos | Fig.2. SEM image of ZnFe- HAp composite film plated
at pH=9.5 at5 Adm-2 and 15 g I-1 HAp in the electrolyte
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Biodegradable synthetic polymers are widely usebiasaterials because their mechanical
and physical properties that can readily be adjustevarying the preparation techniques and
controlling the primary, secondary and supra-mdbacstructure [1].In vitro andin vivo
biocompatibility studies investigating various paigthanes for a wide range of applications
have focused on the cellular, enzymatic, and tissasponses to the material. Porous
polyurethane (PU) microparticles in the size 20p80 based on poly(vinyl alcohol) (PVA)
were synthesized by one step method under homogenmmmditions in dimethylsulfoxide
solution according to our previous work [2]. Obtdnmicroparticles are more “native-
friendly” by using of biodegradable and biocompiPVA for synthesis than that where
common diols such as butanediol, hexanediol, eerewsed. However, using of PVA
resulted in decrease of biostability of PU. Theshaobility of PU can be enhanced by
incorporation of Au nanopatrticles. Gold nanopagscin PU appeared to prevent the PU from
oxidation as well. Obtained PU-Au bioconjugatesevenccessfully used for immobilization
of enzymes. High catalytic activity of biocatalystsd good stability in time was observed.
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ALUMINIUM NICKEL ALLOYS CLADDING ON STEEL SUPPORT
FOR HARD MECHANICAL REQUIREMENTS USED FOR THE
BEARINGS OFFSHORE DRILLING EQUIPMENTS
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Seawater is an aggressive fluid that affects nesdllgtructural materials. Concomitantly with
marine environment, the bearings offshore drilleguipments work under high contact
pressure and variable, with poor lubrication. Nosiagle material can satisfy all these
requirements. For this reason was proposed thetaliinebearings for this application. At
surface of the support steel was cladded by weldingaluminium bronze with nickel,
manganese and iron with chemical composition detetnin respect to required by work
conditions, namely antifriction properties, hard am&nical properties and corrosion
resistance. Weld joint characterised by threeristzones (the cast weld zone, heat-affected
zone and the parent metal) were studied. The ntracisral properties of the bimetal and the
behaviour to sea water corrosion were presentedisnpaper. The subzones developed into
heat affected zone exposed to corrosive attackannsater were also characterised. There are
several differences in composition or structuret thifects resistance to corrosion: in the
cladding made of several layers (deposited suagdgdiy multipass welding); between filler
alloy and parent metal; in the heat-affected zodmcent to weld. In this situation a
supplementary galvanic corrosion can occur. Thetilay¢r welding technology and its
parameters have been evidently studied because thlee adversely affected corrosion
resistance.
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METAL OXIDE-HYDROXYAPATITE BIPHASIC MATERIALS
STUDIED BY SEM MICROSCOPY
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In this study we present the direct observatiorthef micro structural evolution of
mixed powders synthesized by colloidal methods filuoactive hydroxyapatite and metal
oxides, in the nanoscale, prepared by wet mixingashponents, before and after sintering
treatment. The two component particulates havingreow size distribution were obtained by
heterogeneous precipitation method and then sohtemto a bulk ceramic material.
Interactions of mixed compounds consisting of hygtlegatite and metal oxides, for creating
systems with improved properties regarding biocdmpidy are studied. Direct observation
for some powders before and after the sinteringtiment has been made by SEM
microscopy. Neck formation and particles rearrangi@nimave been observed in powder. The
evolution of interfaces between particles duringtesing, induced by prior compaction, is
evidenced. The heating conditions were 60 and 12Qites and the temperature was in the
range from 850°C to 950°C and to1060 It can be seen that the starting formation
temperature depends on the type of the metal oXide.results suggest that, for compacted
powdersthe full temperature is 950°C for any metal oxwi¢h hydroxyapatite, for a fixed
holding time of 120 minutes. The morphology of thewders was observed by SEM
microscopy.

The main achievements and conclusions can be daaviollows:

(a) The metal oxide type determines micro structurall@on of mixed powder formation.
The size and shape of the powders having the sampasition depends on the heating
temperature and the heating time.

(b) With increasing the heating time the composit®phase will be modified from a pure
metal oxide and respective hydroxyapatite, to thghdsic material composed by the
mixture of the metal oxide and hydroxyapatite.

(c) Optimum heating conditions were found at the expental testing conditions used.
Future work will be focused on the usage of otheetain oxides and on the
characterization of their effects on the mechanaal biocompatible behaviors of the
prepared compounds.
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SEM STUDY FOR INTERACTION BETWEEN BIOCOMPOSITES
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Actually by broaden of physics-chemical link at e#dky/polymeric crown interfaces it
was possible to made dental prosthetic devicesafa@ingle tooth (single crowns) with
apparenitmproving physics-chemical and biochemical progsrthen the classic one.

The purposeof the present study is to evidence and to evaltieeefficiency of the alloy
/ceramic and polymeric composite surface link, BMSinvestigation and by measurement
shear strength of the resin-alloy interface. Thedgs results have high lighten that the
biocomposites based on HAP achieve good adhesidneofelated biocomposites to cobalt
alloy. Studies with electron microscopy have alldwen assessment of the quality layer
adherence of ceramic and metallic oxide format. e&dhce between metallic support and
ceramic layer is very good throughout the entimegte of support. Common to all three
samples (with the submission of ceramics) is thesgmce of an intermediate layer between
the visible metal support and ceramics submisdiagers oxide of the first two trials shows
no significant differences regarding the designaliyy and rugged topography. The
composite’s adherence to the metal is very gooddtttion the appearance of an oxide layer
with a different coloration and structure from tiest of the layer was observed, right next to
the support, and it may have an “fastening” lapde.it was found that the direct applications
of composite resins, on the surface alloy withotimpr using are not ensure interfacial
linking of the two materials.
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RADIOPACITY OF FLOWABLE RESIN COMPOSITES COMPARED
WITH HUMAN TOOTH STRUCTURE
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Radiopacity is a basic requirement of restoratiaemals to permit its identification
between the restorative material and tooth strectline aim of this study was to analyze the
radiopacity of some flowable composites and to camapvith the radiopacity of enamel and
dentin. For specimens were made of each flowahteposites: Tetric EvoFlow (A3), Tetric
EvoFlow (Bleach L), PermaFlo DC (Al, A2), Filtek@ame XT (A3), Accolade SRO (A2),
Accolade PV (A2), StarFill 2B (Dentin), StarFlow ZA SYNERGY Nano Formula
(A3.5/B3), SYNERGY Nano Formula (A4/M5), SYNERGY Ma Formula (A2/B2),
SYNERGY Nano Formula (A3/D3), SYNERGY Nano Form(per White), els extra low
shrinkage (A3), Wave (A3), wave mv (A2). The diskssamples measuring 8 mm diameter
and 1 mm thickness, mesiodistally sectioned humalami mm thickness and aluminum step
wedges were positioned on radiographic film. Radiphs were taken with a dental X-ray
(HELIODENT DS, Sirona) at 60kv, 7mA, 0.32 sec aadhet-film distance at 40 cm. After
development, dental films were scanned for digitaion of dental radiographs and
radiopacity values were recorded for every samplee radiopacity of the samples was
expressed in terms of the equivalent thickness lwhiaium per 1mm unit thickness of
material.

Accolade SRO (A2) and Tetric EvoFlow (ABpd radiopacity values significantly

greater than enamel, while PermaFlo DC (Al, A2) &ilttk Supreme XT (A3) had close
radiopacity values to enamel and lower than enailélmaterials tested had radiopacity
values greater than dentin and higher than 1 mmTAgé results recorded wedbfferent
statistical(p = 0.5) when was evaluated with ANOVA statidtimaalysis.
Conclusions: Materials tested had radiopacity \albgher than 1 mm Al and were in
agreement with ISO Standard 4049. Future flowabgnrcompositeare recommended to
have higher radiopacity values than dentin andagsideally similar to or higher than that of
enamel for improved of clinical detection. Digitahage could be an alternative to
transmission densitometry for evaluation of theapdcity.
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THE EFFECT OF EXPERIMENTAL BLEACHING AGENT ON
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Teeth whitening are a conservative solution whealidg with mild and moderate
dental coloration. Restoration materials, especitibse employed for frontal teeth, must
resemble as closely as possible the hard densaless which they must substitute and imitate
as good as possible (and ideally be indistinguilghfilom them). The scope of the present
study is to prepare a series of experimental decwahposites and measure their color
coordinates after immersion in dye solutions anerafpplication of a whitening gel.

We have used experimental and commercial (Rekt&anopacryl, Compozit ligth-
cured translucent, CP-AD1, CP-AD3) composite caolpriests "in vitro” were performed on
samples of 30 mm diameter and 2 mm thickness, wivele immersed in coffee, red wine,
and two food coloring agents (red, containing Sugsdow (E110) and carmoisine (E122),
and yellow, containing Sunset Yellow, tartrazindfEland Ponceau 4R(E124)). The samples
were subsequently removed from the solutions, dnsgth water and dried, and then
measured after three days and after 2 months. ©8 thonths-old samples, a whitening gel
was applied (G4, 35%), and the samples were agaasuoned after three hours and after 24
hours. Determination of colour changes. The measemés were performed with a UNICAM
UV-vis spectrophotometer. From the reflexion speutthe color coordinatggla’, 4b” AL")
were determined and the color difference was caledl with the formula:AE =
(AL +Aa2+Ab %) 2where:AL*, Aa*, andAb* are changes in L*, a*, and b* after bleaching.

The samples immersed in natural colorants weraddw undergo a more intense
coloration than those immersed in artificial coldga The measurements showed that the
samples immersed in natural dyes suffered a méease coloration than those immersed in
artificial dyes, and the effect of the 35% whitenegent was observed, values obtained after
24 hours of gel exposure are closed to the initedles measured prior to immersion in
coloring agents.
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BIOLOGICAL TESTS FOR NEW EXPERIMENTAL
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The evaluation tests of biological response of @rpEntal nanocomposites used in
dentistry provides supplementary information relate biocompatibility of material, more
specific about the effect of composites on theutall and tissues functions. In order to
describe dental nanocomposite materials, scien@féearch pays a lot of attention of some
key factors regarding biocompatibility of materialgh human body. Dental nanocomposite
biocompatibility depends on the composition, lacaiion and the interactions from mouth
cavity. Nanocomposite materials determine differdnological response due to the
differences of composition. The aim of this studgswo evaluate the biological properties of
a new light-cured nanocomposite. We prepatetanocomposites (NC1, NC2, NC3, NC4),
by dispersing the synthesized nanoparticles4t.®;) and glasses (glass with Ba) in the
monomer mixture. The monomer mixture consists ofmeourethane diacrylates and
dimethacrylate monomers (Bis-GMA, TEGDMA). For thieiological tests of the
nanocomposites we have chosen the specimen withstaesdard specifications. Biological
tests (according to SR EN 30993-1, ISO 10993-1/19%&e carried out on 3 levels, as
follows: systemic toxicology tests, irritational tpatial test and limited usage by
intramuscular and subcutaneous implants.

To accomplish these objectives we used severalpgrai experimental animals,
investigating systemic, local, morphological andtdiogical effects that this material could
have upon natural tissues. Biological tests dematest the biocompatibility of the
nanocomposites. We observed a good healing witmadility or sensibility problems at the
implant zone, for both subcutaneous and intramasiguimplants at 21 post implant days.
For NC3 nanocomposite the histological aspect @f inplant zone, revealing a small
inflammatory local reactionThe evaluation of biological tests has demonstraked the
nanocomposites were well tolerated by the organisthout rejection. General and local
reaction has not indicated to none of the subjig@sthe implants have irritating, toxic and
hyperplasic exaggerated compounds.
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Adhesive materials have known a very fast dynaneicetbpment, due to the new
technologies in the fieldin the adhesive technologies used in dentistry, ebsential and
critical step is the possibility to realize the adion of different materials to enamel and
dentine.

The aim of this study was to evaluate the degree of caiwer (DC) of four
experimental dental adhesives (Al, A2, Al’, A2") BYIR spectroscopy that is a fast method
to evaluate the material properties of adhesivéesys. The adhesives were cured with a fast
halogen light (Optilux 501) and two different lighinitting diode (Heraeus Kultzer and
Ivoclar G2) at various time.

The quantity of DC has been determined as percérthe methacrylate groups
originally present in the unpolymerized materi®d$IR analysis of adhesive samples after 1-
week exhibit a pronounced DC (%) increase comptodte initial values for both systems.
The degree of monomer conversion depends on theubaind wavelength of the light,
exposure time and composition of light-activatesirrdbased material. When applied to tooth
surface, the self-etching primer acidity can befdrefl by mineral content of dentin and
enamel, allowing the higher monomer conversion. Ghanges for preparations of A2 and
A2’ samples, such as reduction of the water corfrembt Primer solution and the increase in
Bis-GMA content, might have altered the adhesiveten, which would modify the
maximal rate of conversion and the result of thigmperization reaction of adhesive samples.
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Stainless steel (SS) experiences potential ennaplenvhen biofilms form on its surface
when contacted with sea water, brackish waterwvar nvater. Recently is has been observed
that potential ennoblement is also encountered SatirSdrinking water causing crevice
corrosion in pressfitting joints of SS plumbing t&yss. However, it appeared that not all
drinking waters exhibit the ability for SS ennoblamh

This case was investigated with microbiological atettrochemical methods. It was found in
long term experiments with once-flow-through tegsrthat biofilms are formed on SS in
drinking water distribution systems and that chilation can prevent potential ennoblement
of SS in drinking waters which are active to ca8Seennoblement. Waters which generally
are ineffective to promote SS ennoblement can beased to cause ennoblement by filtering
the water with carbon black. Chlorination of carbmack filtered drinking water inactivates
the water again for promoting potential ennoblement

The mechanism of this effect is discussed witheespo interphase phenomena between the
SS surface and an attached biofilm. The kind ofewdteatment in the water works
significantly influences the activity of a drinkirnvgater to cause potential ennoblement of SS
in tap water. The crevice corrosion attack in drgsg) joints of plumbing systems for active
drinking water can be mitigated by impregnating eings in the fittings with silicone
grease.

Crevice
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MIC at SS (1.4401) after 90 days exposure in dnghkvater of a big town.
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6 IT ietro.cavallotti@polimi.it
CAVALLOTTI Invited speaker : @p
Prof. Vasile . .
7 PARVULESCU DC Rapporteur vasile.parvulescu@g.unibuc.ro
8 Dr. Erwan ARZEL COST Science Officer | BE earzel@cost.esf.org
. WG1 Member .
9 Prof. Philippe MARCUS ) FR philippe-marcus@enscp.fr
Oral presentation
10 | Prof. Guenter SCHMITT WGl&W(_33Poster DE gue.schmitt@t-online.de
presentation, MC.
Dr. Georg WG1 Member, Oral .
11| pAPASTAVROU presentation, MC CH georg.papastavrou@unige.ch
WG1 Member . o .
12 | Prof. Luca OTTAVIANO . IT Luca.Ottaviano@agquila.infn.it
Oral presentation
PhD. Alina WG1 Member STSM . . .
13 CIUBOTARIU Report, Oral presentation RO Alina.Ciubotariu@ugal.ro
PhD. Marilena WG2 STSM Report, .
14 MARDARE Poster presentation RO Marilena.Mardare@ugal.ro
Dr. José L. TOCA- Invited speaker of WG1 iltocaherrera@cicbiomagune.e
15 . ES
HERRERA Oral presentation S
Dr. Tatjana . . .
16 ROMASKEVIC WG1, Poster presentatign LT Tatjana.Romaskevic@chf.vu.It
17 | PhD. Simona SORCARU| WG3 STSM Report, RO Florentina.Sorcaru@ugal.ro
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Poster presentation
18 | Dr. Natalija GERMAN WG1, Poster presentation LT natalija.german@gmail.com
SR WG2 L
19 | Prof. Geta CARAC G2 Leader . RO getac@ugal.ro
Oral presentation
20 | Dr. ludit TELEGDI WG2 Me’T‘ber' Oral HU telegdi@chemres.hu
presentation, MC
21 Prof. Arunas WG2 Member, Oral LT arunas@imi It
RAMANAVICIUS presentation. MC :
22 Dr. Almira WG2 Member, Oral LT almvra@imilt
RAMANAVICIENE presentation, MC :
PhD. Andrzej WG2 member Oral : S .
23 KUKLINSKI presentation DE Andrzej.Kuklinski@uni-due.de
Prof. Paul ROUXHET
24 . . WG2 Mer_nber, Oral BE paul.rouxhet@uclouvain.be
Replace Zineb Mekalif | presentation, MC
D33 WG2 member, Oral . s
25 | Dr. Paula COJOCARU presentation, MC IT pcojocar@chem.polimi.it
Dr. Marioara WG2 Member, Oral .
26 MOLDOVAN presentation RO mmarioara2004@yahoo.com
27 | PhD. Fabio MUSCOLINO WG2 Me’T‘ber' Oral IT fabio.muscolino@gmail.com
presentation
28 | Gerhard REMMERS WGZ&W(_33 Oral NL Gerhard.Remmers@akzonobelic
presentation om
WG3 Leader, MC . :
29 | Dr. Gabriele FERRARI . NL gabriele.ferrari@tno.nl
Oral presentation
WG3 Member, Oral
30 | Prof. Glyn MORTON Presentation, MC UK lhgmorton@uclan.ac.uk
31 | Dr. Sarah DENNISON WG3 'V'e“.”ber' Poster UK SRDennisonl@uclan.ac.uk
Presentation
32 | Dr. Ana M. GARCIA WG3 'V'e“.”ber' Oral ES ana.garcia.ruiz@upm.es
Presentation
33 | Dr. Leena CARPEN WG3 Member, MC Fi Leena.Carpen@uvtt.fi
Dr. Asta Kausaite- . .
34 MINKSTIMIENE WG3 Poster presentation LT Asta.Kausaite @chf.vu.lt
35 | Dr. Denny THIEMIG WG3 Poster presentation DE denny.thiemig@googlemail.com
36 | PhD. Anne HEYER WG3 Oral presentation NL anne.heyer@tno.nl
37 | Dr. Carmen SANJOSE WG3 Oral presentation ES | serran@vet.ucm.es
WG3&WG1 o
38 | Ph.D. Remus MIHAILA . RO remus_mihaila2005@yahoo.com
Poster presentation
39 | Dr. Francoise FEUGEAS WG3 Oral presentation FR francoise.feugeas@insa-
strasbourg.fr
Prof. Lisbeth RISCHEL .
40 HILBERT WG3 Oral presentation DK lth@force.dk
Prof. Magda LAKATOS- | WG2-WG3 Member
41 < HU mlakatos@bzaka.hu
VARSANYI Oral presentation @
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42 PhD. Alina WG3 STSM Report Galat cantaragiu_alina@yahoo.com
CANTARAGIU Poster presentation RO . '
. WG2 STSM Report Galati - .
43 | PhD. Maricica STOICA . Maricica.Stoica@ugal.ro
Poster presentation RO
) i Galati . .
44 | Prof. Anisoara CIOCAN Poster Presentation RO Anisoara.Ciocan@ugal.ro
. Cluj .
45 | PhD. Marcela TRIF Poster Presentation RO trifmarcela@yahoo.com
. _ Cluj .
46 | Doina PRODAN Poster Presentation RO doina_prodan@yahoo.com
. . Cluj
47 | Dr. Gabriel FURTOS Poster Presentation RO gfurtos@yahoo.co.uk
PhD. Laura SILAGHI - ) Cluj .
48 DUMITRESCU Poster Presentation RO lauraiulia2000@yahoo.com
. Cluj
49 | Student Stanca BOBOIA Poster Presentation RO stancabobo@yahoo.com
. Cluj
50 | PhD. Codruta SAROSI Poster Presentation RO codru_tza2003@yahoo.com
51 Dr. Cristina Oral presentation Cluj cristina_prejmerean@yahoo.com
PREJMEREAN P RO brey yanoo.
_ Galati
52 | Prof. Tamara RADU Poster contribution Tamara.Radu@ugal.ro

RO
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COST - European Cooperation in Science and Technaly

ccosE

COST is one of the longest-running European instnisi supporting cooperation among scientists and
researchers across Europe. The goal of COST isisore that Europe holds a strong position in teél fof
scientific and technical research for peaceful pags, by increasing European cooperation and otienain

this field. www.cost.esf.org

COST is an intergovernmental framework for Europ€aoperation in Science and Technology, allowirg th
coordination of nationally-funded research on adfean level. COST contributes to reducing the frexgation
in European research investments and opening tr@pEan Research Area to cooperation worldwide.

The goal of COST is to ensure that Europe holdsong position in the field of
scientific and technical research for peaceful psgs, by increasing European
cooperation and interaction in this field. This gash initiative makes it
possible for the various national facilities, ihg@s, universities and private
industry to work jointly on a wide range of Resdnand Development (R&D)

COST - together wittEUREKA and theEU framework programmes is one of the three pillars of joint
European research initiatives. These three compitanestructures have differing areas of research.
COST has clearly shown its strength in non-competitesearch, pre-normative cooperation, and sglvin
environmental, cross-border and public utility gdesbs. It has been successfully used to maximisepgaan
synergy and added value in research cooperationisna useful tool to further European integration.
Ease of access for institutions from non-membentriias also makes COST a very interesting and sstae
tool for tackling topics of a truly global nature.
Nine Key Scientific Domains
As a precursor of advanced multidisciplinary reskaCOST plays a very important role in buildingaropean
Research AregERA). It anticipates and complements the actsitiof theEU Framework Programmes
constituting a “bridge” towards the scientific commnities of emerging countries. It also increasesrtiobility
of researchers across Europe and fosters the iskrakht of scientific excellence in the nine keyndins:

e Biomedicine and Molecular Biosciences

e Food and Agriculture

e  Forests, their Products and Services

e Materials, Physical and Nanosciences

e  Chemistry and Molecular Sciences and Technologies

e Earth System Science and Environmental Management

¢ Information and Communication Technologies

e Transport and Urban Development

e Individuals, Societies, Cultures and Health
In addition, Trans-Domain Proposals allow for broadultidisciplinary proposals to strike across thiee
scientific domains.
What is the European Research Area?
In 2000, the EU decided to create the EuropeandRelséArea (ERA). This means creating a unified aia
across Europe, in which we should:

= Enable researchers to move and interact seamlésstefit from world-class infrastructures and work

with excellent networks of research institutions;
= Share, teach, value and use knowledge effectieglgdcial, business and policy purposes;
= Optimise and open European, national and regiasdarch programmes in order to support the best
research throughout Europe and coordinate thegggrones to address major challenges together;
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= Develop strong links with partners around the wastd that Europe benefits from the worldwide

progress of knowledge, contributes to global dgwelent and takes a leading role in international

initiatives to solve global issues.
What is it for?
Such an ERA should inspire the best talents tor@asearch careers in Europe, incite industry v@stmore in
European research — contributing to the EU objediivdevote 3% of GDP for research, and stronghjrdmite
to the creation of sustainable growth and jobs.
Seven years on, the creation of ERA has becomateateillar of the EU 'Lisbon Strategy' for growdind jobs,
together with the completion of the Single Markéte European 'broad-based innovation strategy'thed
creation of a European Higher Education Area.
Where do we stand?
Many initiatives have been taken by the EU and MemStates. But there are still strong national and
institutional barriers which prevent ERA from bedoga reality.
For this reason, The European Commission has padis_Green Paper on ERAviewing progress made,
where it still needs to be made and raising questior debate. The Commission sought answers teethe
questions and solicited further new ideas in aipuinsultation which lasted from 1 May 2007 utll August
2007.
Following the public consultation resyltthe Commission and Member States are launching0d8 new
initiatives to develop ERA, including an enhanced politicaygqmance of ERA, called the "Ljubljana Process",
and five initiatives on specific areas of the ERfeé&n Paper.

GENERAL FRAMEWORK
The main reasons for the existence of European acti in the field of research and innovation are thaeed
for a common policy, better coordination of activites, the use of research applications to benefit regr
policies, and promotion of the role of science in odern societies. In this light the 7th framework
programme, like its predecessors, constitutes theam instrument of the European Union.
GENERAL PROVISIONS

» European Research Area: new perspectives

» European Research Area

* A broad-based innovation strategy for the EU

* An innovation-friendly, modern Europe

« Investing in research: an action plan for Europe

« State aid for research, development and innovation
PROGRAMMES AND INITIATIVES
Seventh Framework Programme (2007 to 2013): Buildipthe Europe of Knowledge

« Cooperation

* Ideas

« People

e Capacities

e Joint Research Centre (JRC)
e Euratom

The Sixth Framework Programme 2002-2006
» Life sciences, genomics and biotechnology for lhealt
* Information society technologies
* Nanotechnologies and nanosciences
* Aeronautics and space
e Food quality and safety
» Sustainable development, global change and ecasyste
» Citizens and governance

HCOST is supported by the EU RTD Framework Programme
El AQFEAN
CIENCE
punBRTEN ESF provides the COST Office through a European i@ission contract

The Council of the European Union provides the C@8Tretariat.
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A European Cmiera‘tim inthe field of Sciertific and Technical Rezearch
E D E t Actmn D 33 2005 - 2009

WwWAwW.Cost.e
sﬁrﬁamsmit Electrochemical and Bio-processes (Corrosion) at

Solid-agueous Interfaces of Indusivial NMaterials
Participating countries: BE, DE, CH, CZ, DK, ES, FR, FI, GR, IT, LT, ML, R, HL, LK,
CMST . Chair of the Action; wWalfgang SAND, DE, e-mail: wolfgang.sand@uni-due de
Vice-char of the Action: Lidia BEMEA, RQ, e-mail. Lidia Benesi@ugalro
COST Science Officer: Javier Caldentey, e-mail: jraldentey@cod.esf.org
hitp:ismw. costesforgindes.php?id=34

Woarking Group 1

Development, adaptation and coupling of surface science methods for an mproved
anahs=is of the chemical processes occwring a the interfaces between materials and
MICTDONganisms

Besides developments like sensars a newe switchflow: cell in combination with & Quartz Crys-
tal Microbalance (QCK) wias developed for pratein adzsorption studies under electrochemical
cortral in deasrated solutions. Contactlezs electrochemical impedance measurements are

i — NAMG=SICEZ0n ENI oM o performed in microchannels with microelectodes uzing Immunoglobuling (1o G as substrate.

e . ~—aoating imarinis-ss vaterfa) The new: method is very versstile and has high potertisl for an application of electrochemical
B | —t :mﬁé‘ﬁ“[l'rff::m:‘f‘;;';:hfobnln methods to study intetface phienomens in biafiin formation and effects of extracelular enzy-
E o T == 'r gurei( mes. Bacterial adhesion using the QCM was cbeerved, where cellz adbere to a surface and
. g BTl I = =P | divide, fequency decreszes due to mass uptake, and dissipation increases due to rapped
i. ? T L ; wiater in the biofilm.

Working Group 2

Analysis of chemical and biological processes causing adhesion of
macromoiecules, (microbial) celis, consortia eic. (0 materials surfaces
Scientific methods OGS 1are used for anakysis of chemical, biochemical and microbiola-
gical processes ooouring st the interface materisbbicorganic compounds like biofilm etc.
Carrosion kinetics and the effectiveness of peotective systems and hiocorrosion criteria
areimportant keys in the behaviour of materials in envionments with bacteria. Adhesion
of bacteria and eukaryotic cells iz dependent on nancstructures and nanocrestalline
composite matetials (eyrthesis, stabilty and applications). Conducting polymers e
useful Tor protection and modification of sufaces. Protein or EPS sorption on to the salid
suface influencing sorption of microdrganisms on materials sufaces ae studied.

Working Group 3
Understanding of the elementary steps leading to biocorrosion, biofouling,
hiofilms, bioleaching etc. in order to inhibit or improve the respective
e processes: A pplications in practice
nanaizals Intarpratstion ot blocomo son Biofilnz are present in many ervironments causing damages to materials surfaces. Water
Obijectives: pipes, food, biomedical devices, and many cther surfaces may be covered by biofims. W
] il stucdy the sways | inwhich biofitng adhere to and form on swfaces. Cthers are exploring
Stru d Materials with antiadhesive o host resporse to biofims, while zome are investigating ways to penetrate the layer of bio-

® - 4o . film for killing of micarorganisms without harming the host. & better understanding of bio-
hiocompatibilty furetions film formation may especially help to reduce the number of implant infections. Although
Adhesion of Macromolecules for hiofiins can be harmful, they can akko be beneficial. Eg. the EPS may be used for procies-
@ inactivation of materials surfaces (inhibition zes like (hioflotation, MiC-inhikition etc. Technical proceszes like wwater purification,
of microkial sttachment) sevvage trestment, food fermentations, bicleaching are depending fully on the presence of

microkial biofilms.

@ Understanding Microbial Adbesion from
the zingle cell toweards biofilm formation

@ Instrumentation for analysis of (electro-) Main Achievements:
chemical, biochemical and microbiclogical  arious applicstions of surface analysis techniques such as Swface Sasmon Resonance

processes oocurring st the interface Spectroscapy, Force Spectoscomy and AFM i combinalion with Epifluorescence Microscapy
materialf environmeri for exploring microbial sufaces of cells at malecular scale and biofim rezearch at the
interface microorganism to materisl.
Analyses of interactions at the interface
@ hetween materials and ervironment Improved understanding of the mechanisms of microbial adheszion through the control and the

@ modulation of the morphology and chemistry of the surfaces of solid materials, as stainless
Contamination (physical, chemical and steel, composte coatings, organic layvers (3AM, LB, electrodepasition), aluming etc.
microhiological) of materialz sufaces and
e e Rmnugal f,jjr evalustion of the @nventary and & refated document with facilties, technigques and knowledge of the paricipsating
relationship between bacteria, biofouling institutions s invitation for netwarking and cooperation, netwark formation of specialists
o -
B EomesIon Identification of research clusters like "Microorganisms and water festment”, "Monitoring of
@ biofims in industrial applications”, "High value applications of bacterial exopalymers” for
further European research efforts

COST & sapported by ESF prolloes the COST Omce
fe EU RTO Framewark Fragramme trongh an EC cotract
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Dunarea de Jos University of Galati

ﬁ;,_.,'m;,\ The University " Dunarea de Jos " of Galati (UDJG) was founded in July, 1974 by
merging the Polytechnical Institute and the Colle§&ducation. The Polytechnical Institute
f- ARAER | of Galati had at its origins the Naval and Mechahingineering Institute wich has been
%\\myl founded in 1951. In 1953, the Institute of Fish &fag and Fishing Technology located in
= the city of Constanta merged with the Naval Ingtitof Galati under the name of Technical
N Institute of Galati.
e The University of Galati organises programs for dioetoral degree and master degree in the
Q;‘ + technical fields of materials science, chemistrizygiscs, mathematics, economy, food
\/ technology and fishing, automatic control and corapan techniques, artificial intelligence.
The University of Galati is also providing programes the doctoral degree in the field of
social and humanistic sciences.

16 Faculties. 18000 Students. 82 SpecialisationgeSveb: www.ugal.ro

Competences Center: Interfaces-Tribocorrosion and Electrochemical
Systems (CC-ITES)

Research Center CC-ITES is founded and authorize#D07 as Competences Center in
the field of interfaces, tribocorrosion and elechremical systems. It is a multidisciplinary
research group with the base members inRheulty of Metallurgy and Materials
Scienceand Department of Chemistry from the Faculty of Scienes.

Web: http://www.fmet.ugal.ro/CC_ITES/INDEX.htm

CC-ITES: EXPERTISE AND COMPETENCES
Fundamental and Applied Research

Chemistry
-Electrochemical studies and methods. Chemicahigolgies. Surface Chemistry.

-Corrosion and wear corrosion (tribocorrosion) aftemials (mechanisms and kinetics).

-Fundamentals of Metal Electrodeposition,

-Mico and Nano Structued Composite Coatings.

-Research on surface modifications technologiésiprove the corrosion and wear resistance of naseri
-Research on environment compatibility of tribotescmaterials and lubricants.

-Development and understating of surface reactivity

-Research on lubricants and additives.

-Electro analytical methods of investigations.

-Kinetic and mechanism of materials (metallic, aogg) degradation by combined action of corrosiod a
wear = tribocorrosion.

Materials Engineering

-Nano and micro structured composite coatings,ptexndegradation, biomaterials passive state, s@mmng
kinetic, tribocorrosion

-Surface treatments by electrodeposition of metdlsys and composites to improve the corrosionwedr
resistance of materials.

-Corrosion and wear corrosion, Tribocorrosion ofenals.

-New materials obtained by co-deposition of dispdnsarticles with metals and alloys to obtain miznd
nano structured coatings.

-Nanomaterials.

-Electrocatalytic activity of metal matrix compasitoatings obtained by electro-co-deposition.
-General and Inorganic Chemistry.

-Industrial Wastewater treatments.

-Resin-modified glass ionomer restorative matefiaigtooth structures.

-Nano and microstructuration.




Materials characterisation:

-DC and AC electrochemical measurements,
-Scanning electronic microscope,

-Transmission electronic microscope,

-X-ray disperse analysis,

-2D -3D surface micro topography and surface amalys

EDUCATION:

)Engineering studies:
-Materials Science.
-Environmental Engineering.

)Master studies:
-Nanotechnologies and Multifunctional Materials.
-Advanced Materials.

»Doctoral studies:
-Materials Engineering.

>Collaborators(Teaching and Resear ch):

eEcole Centrale Paris, France. Laboratoire GéniePdesédés et Matériaux (LGPM).
eKatholieke Universiteit Leuven — Belgia. ChemicaliBion — Department Metallurgy
and Materials Engineering.
eUniversity of Duisburg Essen, Biofilm Centre, AgeaBiotechnology, Duisburg,
Germany.
e STN lab Department of Physics & Deparment of Biglatniversity of L'Aquila, Italy.
elLaboratoire de Physico-Chimie des Surfaces, CNRSER (UMR 7045),
Ecole Nationale Supérieure de Chimie de Parigs Ferance.
el aboratoire Interfaces et Systemes Electrochimiqu@®f 15 du CNRS, Casier 133,
Université Pierre et Marie Curie, Paris. France.
eUniversity of Minho, Centre for Mechanics and Mats, Research Group on
Functionalized Materials and Surfaces PerformaRoetugal.
ePolitecnico di Milano, Italy.

Contact:

Prof. Univ. Dr. Lidia BENEA

Dunirea de Jos University of Galati, Faculty of Metedwand Materials Science
Str. Domneascnr 111, Building M, Room M 012, Galati cod 800201

Tel/Fax 0236 460754, Mobil: 0744216277

E-mail: Lidia.Benea@ugal.ro
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Babes-Bolyai University Cluj — Napoca

Raluca Ripan Chemistry Research Institute

The Babes-Bolyai University (UBB - Universitatea BalieBolyai) in Cluj-Napoca is the
largest university in Romania. With almost 50,0Q0dents, the university offers 105
specialisations, of which there are 98 in Romant&nin Hungarian, 13 in German, and 4 in
English. The university was named after two promind@ransylvanian scientists, the
Romanian scientist Victor Bapand the Hungarian mathematician Janos Bolyai.

Composite Materials Department

KEY COMPETENCES AND SKILLS WITHIN THE
ORGANIZATION

» synthesis of nanoparticles, bioglasses and ceramics

» surface treatments of different nanoparticles

» synthesis of monomers with low polymerization skaige

» structural and chemical characterization of inorggarticles,
monomers

» self-curing and light-curing composites used in itiee,
electronics and other applications

» fiber-reinforced composites with improved flexusédength,
modulus of elasticity, toughness

* new technologies for obtaining the composite makeri

» structural and physical- chemical characterizatibthe
composites

* mechanical tests for composite materials investgaif
interface processes to establish the interactiehsden cells
and biocomposites

Contact:

Dr. ing. Marioara MOLDOVAN

“Babes Bolyai” University , “Raluca Ripan” Reseai€hemistry Institute
30 Fantanele, 400294, Cluj-Napoca, Romania

E-Mail: mmarioara2004@yahoo.com
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S.C. OC SOLUTIONS S.R.L.

Org anizator

S.C. OCSolutions S.R.L. [pete.
Cluj-Napoca oC ‘ o) solutions

consulting solutions

Tel. 0745 - 090192

info@ocsolutions.eu

The main objective is consultancy at high professip to develop an efficiently
communication, fast and benefit between resear@rercompanies.

Manager Eng. LUNG Vladimir
E-mail:info@ocsolutions.eu
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