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Materiale polimerice functionalizate

cu selectivitate dirijata

Functionalized polymeric materials
with directed selectivity

Scurta prezentare a lucrarii de doctorat

Teza de doctorat cu titlul ,Materiale polimerice
functionalizate cu selectivitate dirijata” prezinta
rezultatele cercetarilor privind realizarea de mate-
riale polimerice si compozite, cu selectivitate prede-
terminata, astfel incat sa se furnizeze proceselor
membranare cele mai potrivite materiale.
Dezvoltarea proceselor de separare prin membrane
a avut la baza atat factori tehnici (selectivitatea sepa-
rarii, fiabilitatea tehnologiilor, productivitatea si ran-
damentul energetic), cat si factori economici (costul
instalatiilor si echipamentelor, costul de operare si
intretinere si costul materiilor prime). Membranele si
procesele membranare constituie un domeniu inter-
disciplinar, a carui evolutie exploziva a fost determi-
nata de implicarea fara restrictii a stiintei materia-
lelor, matematicii, fizicii, chimiei fizice, biologiei i
ingineriei in fiecare etapa parcursa de la teorie la
proces industrial. Tn primul capitol se prezinta
,Polisulfonele-materiale membranare” consacrate,
facandu-se o sinteza a datelor de literatura. in capi-
tolul al doilea intitulat: “Sinteza si caracterizarea de
noi membrane nanocompozite polisulfona-poliani-
lina prin inversie de faza cu reactie chimica” se
raporteaza rezultatele experimentale originale
privind obtinerea de noi tipuri de membrane com-
pozite. Se prezinta inversia de faza cu reactie chimi-
ca in sistemul polisulfona/anilina/oxidant, intro-
ducandu-se noi termeni in literatura de specialitate:
sinteza in situ a membranelor compozite, nano-
derivatizarea membranelor si nanofunctionalizarea
materialelor membranare. Pentru a argumenta per-
formantele membranelor obfinute sunt realizate
teste de ultrafiltrare a proteinelor si separarea ani-
linei prin pervaporatie, din solutii sintetice.
.Membrane de polisulfona functionalizate si deriva-
tizate. Sinteza, caracterizare, procese cu membrane
de polisulfona si polimeri functionalizati si derivati-
zati” a constituit obliectivul celui de-al treilea capitol.
Rezultatele prezentate in teza se refera la obtinerea
de noi materiale membranare ca: polisulfona formi-
lata si derivatizata, membrane compozite polisul-
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Short abstract of the PhD thesis

PhD thesis entitled “Functionalized polymeric
materials with directed selectivity” presents the
research results on the development of polymeric
and composite materials with predetermined selec-
tivity, in order to provide the most appropriate mate-
rial to a membrane process. Development of mem-
brane separation process was based on both fac-
tors, technical (the separation selectivity, reliable
technology, productivity and efficiency) and eco-
nomic factors (cost of facilities and equipment, oper-
ating and maintenance cost and cost of raw materi-
als). Membranes and membrane processes is an
interdisciplinary field, whose development was driv-
en by involvement explosive unrestricted materials
science, mathematics, physics, physical chemistry,
biology and engineering at every stage traveled
from theory to industrial process.

The first chapter presents "Polysulfones-mem-
brane materials" established, making a synthesis of
literature data. The second chapter entitled:
"Synthesis and characterization of new nanocom-
posite membranes polysulfone-polyaniline by phase
inversion with chemical reaction" to the original
report experimental results on obtaining new types
of composite membranes. The phase inversion with
chemical reaction from system polysul-
phone/aniline/oxidant is presented and new terms in
the literature (in situ synthesis of composite mem-
branes, nanoderivatization of membranes and
nanofunctionalization of membrane materials) and
introduced. To argue the performance of obtained
membranes ultrafiltration tests of proteins and sepa-
ration of aniline by pervaporation from synthetic
solutions were performed. "Functionalized and
derivatized polysulfone membranes" was the objec-
tive of the third chapter. The results presented in the
sentence refers to obtaining new membrane materi-
al that: formylated polysulphone and derivatized
polysulfone membrane, polysulphone composite
membranes/azo dyes compounds obtained by reac-
tion of residual solvent (aniline) in pores of polysul-



fona/colorant azoic obfinute prin reactia asupra sol-
ventului remanent (anilina) in membranele de
polisulfona si realizarea de procese separative cu
nanoparticule polimerice grafate cu azocoloanti
complexanti (ultrafiltrarea coloidala). Ultimul capitol
.Membrane compozite polisulfona-nanospecii
(polisulfona/nanotuburi de carbon si polisul-
fona/fulerene)” (cel de-al patrulea) prezinta sinteza
si caracterizarea (SEM, FTIR, DSC, TGA-DTA) de
membranare compozite polisulfona/nanotuburi de
carbon si, respectiv, polisulfona/fulerene. Teza de
doctorat a fost conceputa, in cele patru capitole, ca
un ansamblu a patru articole de specialitate, care au
fost validate, prin publicarea, integrala sau in parte,
in reviste de specialitate de prestigiu.

Importanta temei abordate
in cadrul tezei de doctorat
pe plan national si international

Domeniul membranelor si al materialelor mem-
branare nanostructurate a luat un avant deosebit in
ultima perioada datorita multiplelor aplicatii practice,
precum purificarea apelor, aplicaiji in industria far-
maceutica si alimentara, biomedicina, electronica si
senzori. Nanotuburile de carbon sunt specii chimice
intens studiate datorita multiplelor posibilitai de
functionalizare si a selectivitatii dirijate. Inglobarea
nanotuburilor in  membrane sau materiale
polimerice asigura o manevrabilitate mai usoara a
acestora in cadrul proceselor selective evitandu-se
fenomenele de aglomerare si  agregare.
Membranele compozite de tip polisulfona-polianilina
obtinute prin inversie de fazad cu reactie chimica
prezinta proprietati excelente pentru fabricarea
pilelor de combustie, avand un pret de cost mult mai
scazut decat Nafionul. Functionalizarea si derivati-
zarea membranelor cu liganzi macroheterociclici
pentru cresterea selectivitatii sau pentru utilizarea
acestora in domeniul farmaceutic prezinta impor-
tanta datorita datelor de literatura relativ sarace in
acest domeniu (reactiile chimice pe catena polimeri-
lor nefiind suficient studiate datorita dificultatilor de
solubilizare si impredictibilitati comportamentului
polimerilor in solutie).

Contributiile potentiale raportate la cele
mai recente realizari existente in fluxul
principal de publicatii

In domeniul materialelor membranare, am
revendicat urmatoarele materiale si procese de sin-
teza noi, validate prin publicarea in reviste sau con-
ferinte cotate/indexate ISI pentru care nu exista
referinte bibliografice anterioare: legare covalenta
de nanotuburi de carbon de polisulfona si sinteza de
membrane compozite polisulfona-nanotuburi de
carbon - membranele au fost utilizate experimental
in procese de hemodializa pentru indepartarea me-
talelor grele din sange; sinteza de membrane com-
pozite polisulfona-polianilina si polisulfona-polipirol
prin inversie de faza cu reactie chimica - procedeul
consta Tn polimerizarea solventului remanent in porii
membranei dupa sinteza acesteia; membranele sin-
tetizate au avut drept aplicatie utilizarea lor in dis-

fone membranes and development of separation
processes with polymeric nanoparticles complexed
with azo dyes compounds (colloidal ultrafiltration).
The last chapter "polysulfone-nanospecies com-
posite membranes (polysulphone / carbon nan-
otubes and polysulphone / fullerene)" (the fourth
chapter) are the synthesis and characterization
(SEM, FTIR, DSC, TGA-DTA) of polysulfone/carbon
nanotubes composite membranes respectively,
polysulfone/ fullerene composite membrane. PhD
thesis was developed in four chapters, as a group
of four specialized articles, which have been vali-
dated by publication, in whole or in part in presti-
gious professional journals.

Describe the importance
of your PhD topic,
both on national and international levels

The field of membranes and nanostructured
membrane materials has taken a great enthusiasm
in recent years due to many practical applications
such as potable water, food and pharmaceuticals
applications in industry, biomedicine, electronics
and sensors. Carbon nanotubes are mostly studied
as chemical species due to multiple possibilities of
functionalization and directed selectivity. Integrating
nanotubes into polymer membranes ensures their
manipulation and functionalization easier in selec-
tive processes avoiding the processes of agglomer-
ation and aggregation phenomena. Composite
membranes polysulfone-polyaniline obtained by
phase inversion with chemical reaction have excel-
lent properties for fuel cell manufacture, with a
much lower cost than Nafion. Functionalized and
derivatised membranes with macro heterocyclic lig-
ands (in order to increase selectivity or for use in
the pharmaceutical domain) is important because of
relatively poor literature data in this field (chemical
reactions on the polymer chain is not sufficiently
studied because of the difficulties and unpredictabil-
ity behavior of polymers in solution).

Potential contributions compared
to the most recent achievements
in the main publications

In the domain of membranes and there has
been claimed materials and processes that has
been validated through publication in ISI journals or
conferences: covalent binding of carbon nanotubes
to polysulfone and composite membranes polysul-
fone-carbon nanotubes synthesis — membranes
that have been used experimentally in the process
of hemodialysis for removing heavy metals from the
blood; the synthesis of composite membranes poly-
sulfone-polyaniline and polysulfone-polypirrole by
phase inversion with chemical reaction - the
process consists in the polymerization of remaining
solvent in the membrane pores after the membrane
synthesis; the synthesized membranes were used
in application for fuel cells devices; the formylation
of polysulfone membranes and their use in cell sep-



pozitive de tip pile de combustie; formilarea mem-
branelor de polisulfona si utilizarea acestora in pro-
cese de separari de celule Sacharomices cerevisiae;
sinteza de nanocompozite particule magnetice-
nanotuburi de carbon prin legare covalenta pentru
procese separative utilizand membrane lichide sau
membrane compozite polisulfona-particule magne-
tice-nanotuburi de carbon; doparea reversibila a
polianilinei cu diversi liganzi macrociclici (de tip
derivati de ciclodextrina si derivati de calixarene) in
domeniul senzorilor. In domeniul materialelor pentru
senzori chimici (cercetare industriala) au fost
obtinute urmatoarele rezultate, validate prin
brevetarea lor (trei patente U.S., un patent E.P., un
patent in India): sinteza si depunere de straturi sub-
tiri (pe structuri de siliciu cu arhitectura de tip SAW)
de polianilina functionalizata, matrici compozite
polianilina-nanotuburi de carbon si polietilenimina-
nanotuburi de carbon pentru senzori de gaze —
dioxid de carbon; functionalizarea si derivatizarea
siliciului (structuri cu arhitectura de tip SAW) cu mo-
lecule macrociclice si macroheterociclice pentru
detectia de gaze — bioxid de sulf, oxizi de azot,
hidrogen sulfurat.

Modul de valorificare/diseminare
a rezultatelor cercetarii
(publicare articole, participare la
conferinte, potentiale aplicatii ale temei)

Brevete de inventie:

01. Bogdan Serban, Cornel Cobianu, Mihai
Mihaila, Mihai Bostan, Nicolae Varachiu, Stefan
loan Voicu, Matrix nanocomposite containing
aminocarbon nanotubes for carbon dioxide sensor
detection, US2008264147-A1; EP1988390-A2;
IN200801103-11.

02. Bogdan Serban, Stefan loan Voicu, Stefan
Costea, Cornel Cobianu, A matrix nanocomposite
sensing film for SAW/BAW based hydrogen sul-
phide sensor and method for making same,
US2009280593-A1.

03. Cornel Cobianu, Bogdan Serban, Viorel
Dumitru, Stefan Costea, Nicolae Varachiu, Stefan
loan Voicu, Methods for use of a sensitive layer for
hydrogen sulphide detection with SAW/BAW
devices, US2009280031-A1.

Articole ISI:

01. G. Nechifor, S.I. Voicu, A.C. Nechifor, S.
Garea, Nanostructure hybrid membrane polysul-
fone-carbon  nanotubes for hemodyalisis,
Desalination, 2009, 241, pg. 342-348.

02. F.D. Balacianu, A.C. Nechifor, R. Bartos, S.I.
Voicu, G. Nechifor, Synthesis and characterization
of Fe304 magnetic particles-multiwalled carbon
nanotubes by covalent functionalization,
Optoelectronics and Advanced Materials — Rapid
Communications, 2009, 3 (3), pg. 219-222.

03. S.I. Voicu, A.C. Nechifor, B. Serban, G.
Nechifor, M. Miculescu, Formylated Polysulphone
Membranes for Cell Immobilization, Journal of
Optoelectronics and Advanced Materials, 2007, 9
(11), pg. 3423-3426.

aration processes (for Sacharomices cerevisiae
cells); the synthesis of nano-magnetic particles
covalently bonded with carbon nanotubes for sepa-
ration processes using liquid membranes or mem-
brane-polysulphone composite magnetic particles-
carbon nanotubes; the reversible doping of polyani-
line with different macrocyclic ligands (cyclodextrin
and calixarene derivatives) in order to increase the
ionic conductivity and for uses in sensors. In the
field of materials for chemical sensors (industrial
research) were obtained the following results, vali-
dated by their certification as patents (three U.S.
patents, an EP patent, a patent in India): Synthesis
and deposition of thin layers (onto silicon structures
with SAW architecture) of functionalized polyaniline,
the synthesis of different polymer composites with
carbon nanotubes (polyaniline-carbon nanotubes
and poly-ethylenimine-carbon nanotubes compos-
ites matrix) for gas sensing - carbon dioxide, func-
tionalisation and silicon (structures with SAW archi-
tecture) derivatisation with macrocyclic molecules
and for different gases detection - sulfur dioxide,
nitrogen oxides, and hydrogen sulfide.

Further use and dissemination
of the research results
(articles, conference participations,
potential applications of the topic

Patents:

01. Bogdan Serban, Cornel Cobianu, Mihai
Mihaila, Mihai Bostan, Nicolae Varachiu, Stefan
loan Voicu, Matrix nanocomposite containing
aminocarbon nanotubes for carbon dioxide sensor
detection, US2008264147-A1; EP1988390-A2;
IN200801103-11.

02. Bogdan Serban, Stefan loan Voicu, Stefan
Costea, Cornel Cobianu, A matrix nanocomposite
sensing film for SAW/BAW based hydrogen sul-
phide sensor and method for making same,
US2009280593-A1.

03. Cornel Cobianu, Bogdan Serban, Viorel
Dumitru, Stefan Costea, Nicolae Varachiu, Stefan
loan Voicu, Methods for use of a sensitive layer for
hydrogen sulphide detection with SAW/BAW
devices, US2009280031-A1.

ISI papers:

01. G. Nechifor, S.I. Voicu, A.C. Nechifor, S.
Garea, Nanostructure hybrid membrane polysul-
fone-carbon  nanotubes for  hemodyalisis,
Desalination, 2009, 241, pg. 342-348.

02. F.D. Balacianu, A.C. Nechifor, R. Bartos, S.I.
Voicu, G. Nechifor, Synthesis and characterization
of Fe304 magnetic particles-multiwalled carbon
nanotubes by covalent functionalization,
Optoelectronics and Advanced Materials — Rapid
Communications, 2009, 3 (3), pg. 219-222.

03. S.I. Voicu, A.C. Nechifor, B. Serban, G.
Nechifor, M. Miculescu, Formylated Polysulphone
Membranes for Cell Immobilization, Journal of
Optoelectronics and Advanced Materials, 2007, 9
(11), pg. 3423-3426.



04. C. Corobea, D. Donescu, S. Raditoiu, S.I.
Voicu, G. Nechifor, Materiale membranare. [V.
Nanoparticule functionalizate pentru ultrafiltarea
coloidala o ionilor cuprici, Revista de Chimie, 2006,
57, pg. 981-987.

05. B. Serban, M. Bercu, $. Voicu, A.C.
Nechifor, C. Cobianu, Sinteza si caracterziarea unei
noi polianiline dopata cu sulfat acid de ciclodextrina,
Revista de Chimie, 2006, 57, pg. 978-980.

06. M. Bumbac, B. Serban, C. Luca, G.
Nechifor, S.I. Voicu, Studii privind extractia sinerget-
ica a cationilor alcalini Na+ si K+ in prezanta unor
amestecuri p-tertbuilcalix[4]arena — eteri coroana,
Revista de Chimie, 2006, 57, pg. 927-930.

07. C. Trisca-Rusu, A.C. Nechifor, S. Mihai, C.
Parvu, S.I. Voicu, G. Nechifor, Polysulfone-function-
alized multiwalled carbon nanotubes composite
membranes for potential sensing applications, IEEE
Proceedings of International Semiconductors

Conference (CAS), 2009, IEEE catalog number
CFP0O8CAS-PRT, pg. 285-288.

Microscopie electronica de baleiaj a nanocompozitelor
magnetice: nanotuburi de carbon-particule magnetice

Scanning electron microscopy of magnetic
nanocompozites: carbon nanotubes-magnetic particles

08. C. Muscalu, R. David, S.A. Garea, A.C.
Nechifor, D.I. Vaireanu, S.I. Voicu, G. Nechifor,
Polysulfone-polypyrrole ionic conductive composite
membranes synthesized by phase inversion with
chemical reaction, IEEE Proceedings of
International Semiconductors Conference (CAS),
2009, IEEE catalog number CFPO8CAS-PRT, pg.
557-560.

09. S.1. Voicu, N.D. Stanciu, A.C. Nechifor, D.I.
Vaireanu, G. Nechifor, Polysulfone-doped polyani-
line composite membranes. Synthesis and electro-
chemical characteristics, IEEE Proceedings of
International Semiconductors Conference (CAS),
2008, IEEE catalog number CFPO8CAS-PRT, pg.
245-248.

10. B. Serban, M. Bercu, S. Voicu, M. Mihaila,
G. Nechifor, C. Cobianu, Calixarene-Doped
Polyaniline for Applications in Sensing, IEEE
Proceedings of International Semiconductors
Conference (CAS), 2006, IEEE catalog number
06TH8867, pg. 257-260.

04. C. Corobea, D. Donescu, S. Raditoiu, S.I.
Voicu, G. Nechifor, Materiale membranare. IV.
Nanoparticule functionalizate pentru ultrafiltarea
coloidala o ionilor cuprici, Revista de Chimie, 2006,
57, pg. 981-987.

05. B. Serban, M. Bercu, $. Voicu, A.C.
Nechifor, C. Cobianu, Sinteza si caracterziarea unei
noi polianiline dopata cu sulfat acid de ciclodextrina,
Revista de Chimie, 2006, 57, pg. 978-980.

06. M. Bumbac, B. Serban, C. Luca, G.
Nechifor, S.I. Voicu, Studii privind extractia sinerget-
ica a cationilor alcalini Na+ si K+ in prezanta unor
amestecuri p-tertbuilcalix[4]arena — eteri coroana,
Revista de Chimie, 2006, 57, pg. 927-930.

07. C. Trisca-Rusu, A.C. Nechifor, S. Mihai, C.
Parvu, S.I. Voicu, G. Nechifor, Polysulfone-function-
alized multiwalled carbon nanotubes composite
membranes for potential sensing applications, IEEE
Proceedings of International Semiconductors
Conference (CAS), 2009, IEEE catalog number
CFPO8CAS-PRT, pg. 285-288.

Microscopie electronica de baleiaj, in sectiune a unei
membrane compozite polisulfona-nanotuburi de carbon

Scanning electron microscopy of polysulfone-carbon
nanotubes composite membrane cross-section

08. C. Muscalu, R. David, S.A. Garea, A.C.
Nechifor, D.l. Vaireanu, S.l. Voicu, G. Nechifor,
Polysulfone-polypyrrole ionic conductive composite
membranes synthesized by phase inversion with

chemical reaction, |EEE Proceedings of
International Semiconductors Conference (CAS),
2009, IEEE catalog number CFPO8CAS-PRT, pg.
557-560.

09. S.I. Voicu, N.D. Stanciu, A.C. Nechifor, D.I.
Vaireanu, G. Nechifor, Polysulfone-doped polyani-
line composite membranes. Synthesis and electro-
chemical characteristics, IEEE Proceedings of
International Semiconductors Conference (CAS),
2008, IEEE catalog number CFPO8CAS-PRT, pg.
245-248.

10. B. Serban, M. Bercu, S. Voicu, M. Mihaila,
G. Nechifor, C. Cobianu, Calixarene-Doped
Polyaniline for Applications in Sensing, IEEE
Proceedings of International Semiconductors
Conference (CAS), 2006, IEEE catalog number
06TH8867, pg. 257-260.

Povestea doctoratului meu - domeniul stiinta materialelor




Comunicari la conferinte internationale
(selectie):

01. S.I. Voicu, A.C. Nechifor, D.I. Vaireanu, G.
Nechifor, Synthesis and electrochemical character-
istics of polysulfone-polyaniline-carbon nanotubes
asymmetric  membranes, Proceedings  of
EUROMEMBRANE 2009 Conference, Montpellier,
France, 06-10 September 2009.

02. Stefan loan Voicu, Aurelia Cristina Nechifor
Gheorghe Nechifor, Polysulfone — doped amino car-
bon nanotubes composite membranes for gas sens-
ing applications, Proceedings of Nanotech Insight
2009 Conference, Barcelona, Spain, 26 March — 2
April 2009.

03. Aurelia Cristina Nechifor, Radu Bartos,
Stefan loan Voicu, Gheorghe Nechifor, Heavy met-
als magnetic removal from aqueous solutions using
Fe203 magnetic nanoparticles functionalized with
multi-walled carbon nanotubes, Proceedings of
Nanotech Insight 2009 Conference, Barcelona,
Spain, 26 March — 2 April 2009.

04. S.I. Voicu, A.C. Nechifor, D.I. Vaireanu, G.
Nechifor, Composite membranes polysulfone-
polyaniline obtained by phase inversion with chemi-
cal reaction. Synthesis, characterization and appli-
cations, Proceeding of International Conference
Advances in Fuel Cells Technology, Copenhaga,
Danemarca, 8-9 octombrie 2008.

05. S.I. Voicu, A.C. Nechifor, C.L. Nistor, G.
Nechifor, Nanofiltration membranes for pesticides
polluants based on molecularly imprinted poly(vinyl-
alcohol), Membranes Science and Technology
Conference of Visegrad Countries — PERMEA 2007,
2-6 September, 2007, Siofok, Hungary, Book of
Abstracts, ISBN 978-963-9319-69-1, pg. 174.

06. G. Nechifor, S.I. Voicu, A.C. Nechifor, S.
Garea, Nanostructure hybrid membrane polysul-
fone-carbon nanotubes  for  hemodyalisis,
Membranes Science and Technology Conference of
Visegrad Countries - PERMEA 2007, 2-6
September, 2007, Siofok, Hungary, Book of
Abstracts, ISBN 978-963-9319-69-1, pg. 187.

Capitole in carti:

01. C. Trisca-Rusu, A.C. Nechifor, S.l. Voicu, G.
Nechifor, Membrane conductive ionice pentru pile
de combustie, Materiale membranare, Editura
Printech, capitolul 6, Bucuresti 2009, pg. 143-170,
ISBN 978-606-521-153-7.

02. S.I. Voicu, A.C. Nechifor, G.L. Radu, G.
Nechifor, Membrane composite polisulfona-
nanospecii (polisulfona/nanotuburi de carbon si
polisulfona/fullerene), Tehnici experimentale in
bioanaliza, Editura Printech, Bucuresti, 2008, vol 6,
capitolul 4, pag. 93-115; ISBN 978-606-521-153-7.

03. S.I. Voicu, A.C. Nechifor, G. Nechifor, G.L.
Radu, Materiale membranare, Tehnici experimen-
tale in bioanaliza, Editura Printech, Bucuresti, 2008,
vol 7, capitolul 2, pag. 30-60; ISBN 978-606-521-
078-3.

04. S.I. Voicu, G. Nechifor, Polysulfone
Membranes, Membrane Matreials and Processes,
Editura Printech, Bucuresti, 2007, capitolul 7, pag.
189-221; ISBN 978-973-718-771-0.

International conferences communications
(selection):

01. S.I. Voicu, A.C. Nechifor, D.l. Vaireanu, G.
Nechifor, Synthesis and electrochemical character-
istics of polysulfone-polyaniline-carbon nanotubes
asymmetric  membranes, Proceedings of
EUROMEMBRANE 2009 Conference, Montpellier,
France, 06-10 September 2009.

02. Stefan loan Voicu, Aurelia Cristina Nechifor
Gheorghe Nechifor, Polysulfone — doped amino car-
bon nanotubes composite membranes for gas
sensing applications, Proceedings of Nanotech
Insight 2009 Conference, Barcelona, Spain, 26
March — 2 April 20009.

03. Aurelia Cristina Nechifor, Radu Bartos,
Stefan loan Voicu, Gheorghe Nechifor, Heavy met-
als magnetic removal from aqueous solutions using
Fe203 magnetic nanoparticles functionalized with
multi-walled carbon nanotubes, Proceedings of
Nanotech Insight 2009 Conference, Barcelona,
Spain, 26 March — 2 April 2009.

04. S.I. Voicu, A.C. Nechifor, D.l. Vaireanu, G.
Nechifor, Composite membranes polysulfone-
polyaniline obtained by phase inversion with chem-
ical reaction. Synthesis, characterization and appli-
cations, Proceeding of International Conference
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Relatarea succinta a sprijinului acordat
si a obstacolelor intdmpinate pe parcursul
realizarii tezei de doctorat

Sprijinul financiar acordat prin intermediul gran-
turilor Td si Bd mi-a permis achizi{ionarea de mate-
riale si reactivi, precum si posibilitatea de disemi-
nare a rezultatelor la conferinte internationale din
domeniu. De asemenea am participat la doua
cursuri de pregatire la prestigioase universitati din
Europa (Universita degli studi Genova, din Italia si
Katholieke Universiteit Leuven din Belgia).

Obstacolele intdmpinate pe parcursul realizarii
tezei tin mai mult de procedura anvoioasa de achiz-
itie a materialelor si reactivilor (indiferent de canti-
tatea necesara, de multe ori mica, o licitatie ingre-
uneaza cu mult desfadsurarea unui proiect). De
asmenea accesul la aparatura de analiza este com-
plicat, neexistand laboratoare specializate in insti-
tutii, cu acces pentru toti doctoranzii.

Sugestii pentru CNCSIS privind
finantarea tinerilor doctoranzi
in vederea finalizarii tezei de doctorat

Ar fi util un avans mai mare din suma totala a
fazei (macar pentru acoperirea integrala a achizitji-
lor de materiale si a deplasarilor). De asemenea, ar
fi mult mai corecta depunerea unui singur formular
(cel in limba romana), la competifile nationale
necunoscand alt stat care solicitd si formular in
limba engleza.

Concluzii

Doctoratul reprezinta un pas important in cari-
era oricarui cercetator sau cadru didactic, etapa ce
necesita atat un sprijin si indrumare din partea con-
ducatorului de doctorat, dar si un suport material si
logistic consistent pentru atingerea obiectivelor pro-
puse. Suportul financiar acordat de CNCSIS m-a
ajutat sa finalizez la timp stagiul doctoral prin achi-
zitia materialelor si reactivilor care imi erau necesari
si prin participarea la conferinte internationale din
domeniu.

05. S.I. Voicu, A.C. Nechifor, G. Nechifor, G.L.
Radu, Polimeri imprentati. Noi materiale mem-
branare, Tehnici experimentale in bioanaliza,
Editura Printech, Bucuresti, 2007, vol 4, capitolul 4,
pag. 129-180; ISBN 978-973-718-666-9.

Brief overview of the support received,
and main obstacles
during the PhD thesis

The financial support through Bd and Td grants
allowed me to purchase materials and reagents and
the possibility to disseminate the results at interna-
tional conferences in the field. | also participated at
two training courses at prestigious universities in
Europe (Universita degli Studi Genova, ltaly and
Katholieke Universiteit Leuven in Belgium).

The obstacles encountered during the PhD
stage consists in heavy procedure for purchase of
materials and reagents (regardless of the amount
needed, sometimes less, than one auction make it
difficult to carrying out a project) and also the
access to equipment analysis is complicated, since
there are no specialized laboratories in institutions
with access to all doctoral students.

Suggestions to CNCSIS on funding
young doctoral students
to finalize their PhD thesis

It would be useful a more advanced amount
from the total of the phase at projects, even for com-
plete coverage of materials procurement and trav-
els. It would also be more correct filing a single form
for projects applications (in Romanian), being
unknown a national competition of another state
that requires a form in English.

Conclusions

The PhD stage represents an important step in
any researcher or university teacher activity, step
which require support from adviser and also a con-
sistent material and financial support for the pur-
pose objectives realisation. The accorded financial
support by CNCSIS helped me to finalize in time the
PhD stage by purchasing the necessarily materials
and reagents and also to participate to international
conferences in the domain.
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Un doctorat in cotutela

A PhD under joint supervision

Scurta prezentare a lucrarii de doctorat

Sisteme hipermedia dinamice adaptive
pentru e-learning

Peisajul e-learning-ului actual este dominat de
asa numitele Learning management systems
(LMS), precum Blackboard, Moodle, ATutor sau
dotLRN; acestea reprezinta sisteme integrate care
ofera suport pentru o gama larga de activitati din
procesul de e-learning. Astfel profesorii pot utiliza
LMS pentru a crea cursuri si seturi de teste, pentru
a comunica cu studentii, pentru a monitoriza si nota
progresul acestora; studentii pot invata, comunica si
colabora prin intermediul LMS. Problema este ca
LMS-urile nu ofera servicii personalizate, tuturor
studentilor oferindu-li-se accesul la aceleasi materi-
ale educationale si instrumente de lucru, indiferent
de nivelul de cunostinte, scopurile si interesele
acestora. Sistemele hipermedia educationale adap-
tive (adaptive educational hypermedia systems —
AEHS) incearca sa ofere o alternativa la aceasta
abordare neindividualizata, oferind servicii diverse
adaptate profilului studentilor. Aceste sisteme adap-
tive mentin un model al utilizatorului (scopuri, prefe-
rinte, nivel de cunostinte) pe care 1l utilizeaza pe tot
parcursul interactiunii cu utilizatorul Tn scopul de a
se adapta nevoilor acestuia. Scopul acestei adaptari
este maximizarea satisfactiei studentului, a vitezei
de fnvatare (eficientd) si a performantelor obtinute
(eficacitate).

Teza noastra se concentreaza pe stilul de
invatare al studentului ca si criteriu de adaptare,
acesta fiind unul din factorii cu rol important in pro-
cesul de Tnvatare. Stilul de invatare reprezinta tot
ceea ce este caracteristic unui individ atunci cand
invatd — modul de abordare a sarcinii de invatare,
strategiile cognitive adoptate pentru a indeplini
sarcina respectiva. De exemplu, unii studenti
preferd reprezentarile grafice si retin cel mai bine
ceea ce vad, altii prefera materialele audio si retin
cel mai bine ceea ce aud, iar altii prefera textul si
retin cel mai bine ceea ce citesc. Exista studenti
carora le place sa li se prezinte mai intai definitiile si
apoi exemplele, in timp ce altii prefera sa le fie mai
intai ilustrate conceptele abstracte prin exemple

Povestea doctoratului meu - domeniul automaticd, stiinta calculatoarelor si tehnologia informatiei j

ELVIRA POPESCU

Universitatea din Craiova
Tel: +40 0743023073
Fax: +40 0251438198
e-mail: popescu_elvira@software.ucv.ro

Profesori coordonatori
Prof. Dr. Ing. Vladimir Rasvan
Prof. Dr. Ing. Philippe Trigano

Short abstract of the PhD thesis

Dynamic adaptive hypermedia systems
for e-learning

Today’s e-learning is dominated by the Learning
Management Systems (LMS), such as Blackboard,
Moodle, ATutor or dotLRN; these represent integrat-
ed systems which offer support for a wide area of
activities in the e-learning process. Thus teachers
can use LMS for the creation of courses and test
suites, for communicating with the students, for
monitoring and evaluating their work; students can
learn, communicate and collaborate by means of
LMS.

The problem is that LMS don’t offer personal-
ized services, all the students being given access to
the same set of educational resources and tools,
without taking into account the differences in knowl-
edge level, interests, motivation and goals. Adaptive
educational hypermedia systems (AEHS) try to offer
an alternative to this non-individualized instruction
approach, by providing various services adapted to
the learner profile. The purpose of this adaptation is
to maximize the subjective learner satisfaction, the
learning speed (efficiency) and the assessment
results (effectiveness).

The focus of our thesis is on the learning style
as the adaptation criterion, since it is one of the indi-
vidual differences that play an important role in
learning, according to educational psychologists.
Learning style refers to the individual manner in
which a person approaches a learning task. For
example, some learners prefer graphical represen-
tations and remember best what they see, others
prefer audio materials and remember best what they
hear, while others prefer text and remember best
what they read. There are students who like to be
presented first with the definitions followed by exam-
ples, while others prefer abstract concepts to be first
illustrated by a concrete, practical example.
Similarly, some students learn easier when confront-
ed with hands-on experiences, while others prefer
traditional lectures and need time to think things
through. Some students prefer to work in groups,
others learn better alone. These are just a few
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concrete. Similar, unii studenti invatd mai usor din
experienta practica, In timp ce altii prefera cursurile
traditionale. De asemenea, unii studenti prefera sa
invete in grup, in timp ce altii invatd mai bine indi-
vidual. Acestea sunt doar cateva exemple din
numeroasele preferinte legate de modalitatea per-
ceptualda, organizarea si procesarea informatiei,
rationament, aspecte sociale etc, toate putand fi
incluse in conceptul de "stil de Tnvatare".

Problemele de cercetare identificate si abor-
date in aceasta teza includ:

1. Ce model de stil de invatare este cel mai
potrivit pentru utilizarea intr-un AEHS si cum pot fi
diagnosticate stilurile de Tnvatare? Am incercat de
asemenea sa raspundem la intrebari precum: Cum
poate fi creat un model cantitativ corespunzator
unor constructe psihologice complexe? Ce infor-
matii despre comportamentul studentilor sunt nece-
sare pentru a putea identifica preferintele de
invatare ale acestora?

2. Care este modalitatea prin care un AEHS se
poate adapta din punct de vedere al stilului de
invatare? In acest context a trebuit sa identificdm
tehnologiile de adaptare asociate fiecarei preferinte
de invatare si sa definim regulile de adaptare core-
spunzatoare.

3. Cum poate fi construit un sistem educational
adaptiv bazat pe stilurile de invatare si céat de efi-
cient este? Pe baza metodelor si tehnicilor propuse
pentru modelare si adaptare am proiectat si imple-
mentat o astfel de platforma de e-learning, numita
WELSA (Web-based Educational system with
Learning Style Adaptation). Am incercat de aseme-
nea sa raspundem la intrebari precum: care este
modalitatea optima de reprezentare a modelului
domeniului, studentului si adaptarii? Care este
relatia dintre preferintele studentului si caracteristi-
cile adaptive ale sistemului? Ce criterii sunt nece-
sare pentru evaluarea sistemului rezultat?

Teza este structurata in 7 capitole.

In Capitolul 1 ("Introducere") sunt prezentate
motivatia si tema tezei, precum si directiile de cerce-
tare investigate.

Capitolul 2 ("Sisteme hipermedia educatio-
nale adaptive") prezintd stadiul actual al cunoas-
terii in domeniul AEHS. Capitolul include un studiu
exhaustiv al literaturii de specialitate, cuprinzand
aspecte legate de sistemele hipermedia adaptive,
adaptivitatea in e-learning, modelarea studentului,
nivele, tehnologii si modele de adaptare, metodolo-
gia de evaluare. Sunt prezentate de asemenea
cateva exemple reprezentative de sisteme hiperme-
dia educationale adaptive.

Capitolul 3 ("Stilurile de invatare in sisteme-
le educationale adaptive™) introduce conceptul de
stil de invatare, precum si implicatiile pedagogice
ale acestuia. Sunt abordate de asemenea aspecte
legate de integrarea stilurilor de invatare in AEHS:
trasaturile specifice ale acestor sisteme (learning
style based adaptive educational systems - LSAES)
precum si cateva exemple reprezentative.

Primul pas pentru furnizarea de adaptivitate il
reprezinta selectarea unei taxonomii corespunza-
toare de stiluri de invatare. Majoritatea sistemelor
LSAES actuale se bazeaza pe un singur model de
stil de invatare, precum modelul Felder-Silverman,
modelul VARK, modelul lui Honey-Mumford, mode-
lul abordarii invatarii al lui Biggs sau modelul depen-

examples of the many different preferences related
to perception modality, processing and organizing
information, reasoning, social aspects etc, all of
which can be included in the learning style concept.

The research questions that we addressed
throughout this thesis are:

1. What learning style model is most appropri-
ate for use in AEHS and how can learning style be
diagnosed? Furthermore we address questions
such as: What learning style characteristics should
be diagnosed and adapted to? How can we create
a quantitative model of complex psychological con-
structs? What type of information is needed from
students’ behavior to identify their learning prefer-
ences?

2. How can an AEHS perform adaptation
according to different learning styles? It is of a par-
ticular importance to filter the large quantity of
learning resources available, in order to avoid cog-
nitive overload of the learners. Furthermore, it is
important to decide how to best present this content
and in what sequence (the navigation type). Within
this thesis we try to identify the adaptation technolo-
gies that best serve learners with different learning
styles and define the corresponding adaptation
rules.

3. How can we build a learning style based
adaptive educational system and how efficient is it?
Based on the methods and techniques proposed for
modeling and adaptation, we designed and imple-
mented such an e-learning platform, called WELSA
(Web-based Educational system with Learning
Style Adaptation). We had to answer several ques-
tions, such as: what is the best way of representing
domain, learner and adaptation model? What is the
relationship between individual differences and the
adaptive features of the system? What criteria are
needed for evaluating the resulted system?

The thesis is organized in seven chapters.

In Chapter 1 ("Introduction™) we discuss the
motivation and problem statement of the thesis, out-
lining the research issues that will be investigated.

Chapter 2 ("Adaptive Educational Hyper-
media Systems") gives an overview of the state-
of-the-art in the AEHS field. The chapter includes a
comprehensive literature review, covering aspects
related to adaptive hypermedia and adaptation
engineering, adaptivity in e-learning, learner model-
ing, adaptation levels, technologies and models,
evaluation methodology. Some representative
adaptive educational hypermedia systems are also
briefly presented.

Chapter 3 ("Learning Styles in Adaptive
Educational Systems") introduces the concept of
learning styles, as well as their implications for ped-
agogy. Issues regarding the incorporation of learn-
ing styles in AEHS are discussed: first we address
the specificities of learning style based adaptive
educational systems (LSAES) and then we provide
some examples of the most representative LSAES
to date.

The first step towards providing adaptivity is
selecting a good taxonomy of learning styles; how-
ever, most of the educational systems developed so
far rely on a single learning style model, such as
Felder-Silverman, VARK, Honey and Mumford,
Biggs’ surface vs. deep student approach to learn-
ing and studying, Witkin’s field dependencef/field
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dentei / independentei de camp perceptiv al lui
Witkin. Intentia noastra a fost de a oferi un model de
stil de invatare integrator, incorporand caracteristici
din principalele modele propuse in literatura, care
indeplinesc 3 conditii: i) au o influentd semnificativa
asupra procesului de Tnvatare; ii) pot fi folosite pen-
tru adaptare intr-un sistem hipermedia educational
(modelarea studentului nu este un scop in sine, ci
un mijloc pentru furnizarea de adaptivitate); iii) pot fi
identificate din comportamentul observabil al stu-
dentului (indicatori navigationali, temporali si de
performanta).

Am introdus astfel un model de stil de Tnvatare
unificator (Unified Learning Style Model - ULSM),
care include caracteristici legate de: modalitatea
perceptuald, modul de procesare si organizare a
informatiilor, aspecte motivationale si sociale.
Modelul a fost creat in urma unei examinari siste-
matice a constructelor existente in principalele
modele de stiluri de Tnvatare si a definitiilor acesto-
ra. ULSM prezinta urmatoarele avantaje: i) Rezolva
problemele legate de multitudinea de modele de
stiluri de finvatare, suprapunerea conceptelor si
corelatiile intre diverse dimensiuni ale stilurilor de
invatare; ii) Elimina limitarea impusa de invataman-
tul traditional in ceea ce priveste numarul de dimen-
siuni de stiluri de nvatare care pot fi luate in calcul;
iii) Ofera o clasificare mai simpla si mai precisa a
studentilor (modelare la nivel de caracteristica),
ceea ce la randul sau permite o adaptare mai fina.
Prima parte a directiei 1 de cercetare isi gaseste
astfel raspunsul, prin introducerea si justificarea
folosirii modelului ULSM.

Capitolul 4 ("Modelarea studentului din
punct de vedere al stilului de invatare") trateaza
prima etapa a procesului de adaptare: modelarea
studentului, abordand astfel cea de-a doua parte a
directiei de cercetare 1.

Capitolul incepe cu un studiu critic al metodelor
de modelare propuse in literatura de specialitate: in
timp ce majoritatea sistemelor LSAES utilizeaza
chestionarele psihologice dedicate pentru identifi-
carea stilului de invatare al studentilor (metoda
explicita), exista si cateva sisteme care utilizeaza o
metoda de modelare implicita, bazata pe analiza
interactiunii studentilor cu sistemul. Metoda pro-
pusa de noi face parte din cea de-a doua categorie,
pornind de la corelatiile identificate ntre indicatorii
comportamentali ai studentilor si stilul lor de
invatare. Astfel am conceput o metoda bazata pe
reguli pentru diagnosticarea preferintelor ULSM,
care a fost validatd experimental, obtindndu-se va-
lori de precizie foarte bune (cu o medie de peste
75%).

In concluzie, principala contributie prezentata in
capitolul 4 este introducerea unei metode de mode-
lare implicite, bazate doar pe interpretarea actiunilor
studentilor, fara a mai necesita vreun efort supli-
mentar din partea acestora si evitand problemele de
fidelitate si validitate ale chestionarelor dedicate. In
plus, abordarea este independenta de orice model
de stil de invatare, fiind bazata pe un set exhaustiv
de preferinte de invatare elementare.

Evident, modelarea studentului nu este un scop
in sine. Valoarea unui model al studentului rezida n
posibilitatea acestuia de a fi folosit pentru a oferi o
experienta educationala benefica pentru student. In
anumite cazuri, acest lucru Tnseamna furnizarea

independence. Our intention was to offer a basis for
an integrative learning style model, by gathering
characteristics from the main learning styles pro-
posed in the literature, which meet three conditions:
i) have a significant influence on the learning
process (according to the educational psychology
literature); ii) can be used for adaptivity purposes in
an educational hypermedia system (i.e. the implica-
tions they have for pedagogy can be put into prac-
tice in a technology enhanced environment); iii) can
be identified from student observable behavior in an
educational hypermedia system.

We thus introduced a Unified Learning Style
Model (ULSM), which integrates characteristics
related to: perception modality, way of processing
and organizing information as well as motivational
and social aspects. The model was created based
on a systematic examination of the constructs that
appear in the main learning style models and their
intensional definitions. The model presents several
advantages: i) it solves the problems related to the
multitude of learning style models, the concept over-
lapping and the correlations between learning style
dimensions; ii) it provides a feature-based modeling
approach, which is simpler and more accurate than
the traditional stereotype-based modeling
approach; iii) in turn, this offers the possibility of
finer grained and more effective adaptation actions.

An answer to the first part of the research ques-
tion 1 is thus provided, by introducing and motivat-
ing the use of the "unified learning style model".

Chapter 4 ("Modeling the Learner from the
Learning Style Point of View") deals with the first
stage of the adaptation process: the learner model-
ing, answering the second part of the research
question 1.

We start this chapter with a critical review of the
methods that have been proposed in the literature
to this end: while the majority of the current LSAES
use dedicated psychological questionnaires for
identifying the learning preferences of the students
(explicit method), there are some systems that also
use an implicit modeling method, based on analyz-
ing the behavior of the students in the system. Our
approach is included in the latter category, starting
from the correlations identified between students’
behavioral indicators and their learning styles. Thus,
we conceived a rule-based method for the diagno-
sis of the ULSM preferences, which was validated
experimentally, obtaining good precision results
(with an average of over 75%).

To sum up, our main contribution presented in
Chapter 4 is the proposal of an implicit learner mod-
eling method, based only on the interpretation of
students' actions, not requiring any additional effort
from the part of the students and bypassing the reli-
ability and validity problems of the existing learning
style questionnaires. Furthermore, the approach is
not tied to any learning style model, being based on
a comprehensive set of learning preferences.

Being able to identify the learning style of the
student is an important step, since it can be used to
raise students' awareness regarding their strengths
and weaknesses in learning as well as give teach-
ers valuable information regarding the learning pref-
erences they should try to accommodate in their
courses. In the context of our research, learning
style diagnosis is the prerequisite for adaptation
provisioning.
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resurselor educationale care corespund cel mai
bine preferintelor de invatare ale studentului, din
punct de vedere al tipului de media, al ordonarii
resurselor, al facilitatilor de comunicare si colabo-
rare, al nivelului de ghidare a navigarii etc. In alte
situatii, studentul poate beneficia mai mult din con-
fruntarea cu un mediu de Thvatare care sa nu core-
spunda preferintelor acestuia, pentru a oferi gradul
de provocare necesar impulsionarii Tnvatarii. De
aceea capitolul 5 ("Adaptarea la stilul de
invatare al studentului”) este dedicat strategiilor
de adaptare potrivite fiecarei preferinte din ULSM,
oferind astfel o solutie la cea de-a doua directie de
cercetare propusa.

Principalele contributii le constituie: i) separarea
cunostintelor despre stilurile de invatare sub forma
unor seturi modularizate de reguli; ii) reprezentarea
explicita a regulilor, sprijinind astfel ntelegerea,
mentenanta si reutilizarea acestora; iii) facilitarea
unei implementari corespunzatoare a regulilor in
AEHS. Dezvoltarea acestor reguli a fost o sarcina
dificila, deoarece a necesitat interpretarea reco-
mandarilor de predare asociate fiecarui stil de
invatare, care au un caracter predominant descrip-
tiv (nu prescriptiv).

Obiectivul pedagogic a fost de a oferi stu-
dentilor recomandari cu privire la resursele edu-
cationale cele mai potrivite si parcursul de invatare
optim, dar in acelasi timp de a-i |asa sa decida sin-
guri daca vor sa urmeze indicatiile sistemului sau
nu. De aceea au fost alese acele tehnici de
adaptare care nu presupun o ghidare directa, cum
ar fi ordonarea si adnotarea resurselor edu-
cationale, precum si metoda populara a "semaforu-
lui" ("traffic light metaphor") - folosirea culorilor pen-
tru a diferentia intre resursele educationale reco-
mandate, standard sau nerecomandate.

Eficienta procesului de adaptare a fost confir-
mata cu ajutorul unui experiment la care au partici-
pat 64 de studenti. Versiunea conforma preferintelor
studentilor ("matched adaptation") a dus la
cresterea eficientei procesului de Tnvatare, cu un
timp de studiu semnificativ mai redus si un numar
mai mic de resurse educationale accesate aleator
(un nivel mai scazut de dezorientare in hiperspatiu).
Eficacitatea acestei abordari si faptul ca este adec-
vata necesitétilor reale ale studentilor s-a reflectat si
in timpul semnificativ mai mare petrecut pe resurse-
le recomandate fata de cele nerecomandate, pre-
cum si in numarul ridicat de accesari ale acestor
resurse recomandate. De asemenea, modalitatea
de navigare recomandata de sistem a fost urmata
de majoritatea studentilor. In ceea ce priveste eva-
luarea subiectiva a sistemului, cel mai mare progres
faté de sesiunea standard (neadaptata) s-a inregis-
trat la nivelul placerii de a invata, satisfactiei
obtinute, motivatiei si efortului de invatare depus.

Capitolul 6 ("Sistemul WELSA") se
incadreaza in cea de-a treia directie de cercetare,
prezentand platforma de e-learning dedicata
WELSA (Web-based Educational system with
Learning Style Adaptation), care implementeaza
metodele de modelare si adaptare prezentate ante-
rior. Sunt tratate aspecte legate de arhitectura sis-
temului, modul inteligent de organizare a continutu-
lui educational, functionalitatile, tehnologiile, detalii
de proiectare si implementare. O prezentare schema-
tica a arhitecturii sistemului este inclusa in Fig. 1.

Chapter 5 ("Adaptation Provisioning with
respect to Learning Styles") focuses on the adap-
tation decision making stage and answers the sec-
ond research question, by proposing adaptation
strategies for each of the student learning prefer-
ences identified in the previous chapter.

The main achievements of our work are three-
fold: i) separation of knowledge about learning
styles as modularized sets of rules; ii) explicit repre-
sentation of the rules, encouraging their under-
standability, maintainability and reusability; iii) facili-
tation of appropriate implementation of the rules in
an adaptive educational hypermedia system.
Conceiving these adaptation rules was a delicate
task, since it involved interpretation of the teaching
guidelines that accompany each of the learning
style models, which usually have a descriptive
rather than prescriptive character.

Our pedagogical goal was to offers students
recommendations regarding the most suitable
learning objects and learning path, but let the stu-
dents decide whether they want to follow our guide-
lines or not. We therefore decided to rely on sorting
and adaptive annotation techniques rather than
direct guidance or hiding/removing fragments. We
also decided to use the popular "traffic light
metaphor", to differentiate between recommended
LOs (with a highlighted green title), standard LOs
(with a black title, as in case of the non-adaptive
version of WELSA) and not recommended LOs
(with a dimmed light grey title).

The effectiveness of the adaptation process
was confirmed by means of an experimental study,
involving 64 students. The results obtained are very
encouraging: the matched adaptation approach
greatly increased the efficiency of the learning
process, with a significantly lower amount of time
needed for studying and a lower number of random-
ly accessed resources (lower level of disorienta-
tion). The effectiveness of the matched adaptation
and its suitability for addressing students’ real
needs are also reflected in the significantly higher
time spent on recommended versus not recom-
mended resources, as well the higher number of
accesses of those recommended learning objects.
Finally, the recommended navigation actions were
followed to a larger extent than the not recommend-
ed ones.

As far as students' subjective evaluation of the
system is concerned, the greatest improvements
between the adaptive and non-adaptive sessions
were perceived by the students in the matched
learning group in terms of enjoyment, overall satis-
faction, motivation and learning effort.

Chapter 6 ("WELSA System") addresses the
third research question, by presenting the dedicated
e-learning platform called WELSA (Web-based
Educational system with Learning Style
Adaptation), which implements the modeling and
adaptation techniques proposed in the previous
chapters. Various aspects are covered, related to
system architecture, intelligent way of organizing
the learning material, functionalities, technologies,
design and implementation. The schematic archi-
tecture of WELSA is illustrated in Fig. 1.
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Platforma WELSA prezinta functionalitati vari-
ate:

e editor de curs pentru profesori, oferindu-le posibi-
litatea de a crea cursuri conforme cu formatul intern
WELSA

e player de curs pentru studenti, incorporand functii-
le de baza ale unui LMS, la care se adauga: i) un
mecanism de monitorizare a activitatii studentului si
ii) un mecanism de adaptare (bazat pe logica de
adaptare definita anterior).

e modul de analiza a datelor, responsabil cu inter-
pretarea comportamentului studentului si constru-
irea profilului acestuia.

In ceea ce priveste implementarea, sistemul se
bazeaza pe tehnologii Java si XML, folosind Apache
Tomcat 6.0 ca server web si MySQL 5.0 ca SGBD.
Una dintre principalele contributii prezentate n
acest capitol este modul inteligent de organizare si
indexare a resurselor educationale, precum si intro-
ducerea unui set de metadate independente de un
anumit stil de invatare.

Spre deosebire de majoritatea sistemelor AEHS
care sunt dedicate exclusiv studentilor, WELSA
ofera suport si profesorilor, prin intermediul editoru-
lui de curs; acesta ii asista in procesul de asamblare
si adnotare a resurselor educationale si genereaza
in mod automat structura de fisiere corespunza-
toare.

O alta caracteristica importanta a sistemului o
reprezinta modulul de analiza a datelor, care imple-
menteaza regulile de modelare definite in capitolul 4
si in acelasi timp ofera diferite informatii cercetatoru-
lui, care pot fi folosite pentru comparatii si analize
statistice.

Modulul de adaptare reprezinta de asemenea o
contributie importanta, realizédnd o adaptare dinami-

WELSA offers several functionalities:

e an authoring tool for the teachers, allowing them
to create courses conforming to the internal WELSA
format

e a course player (basic learning management sys-
tem) for the students, enhanced with two special
capabilities: i) learner tracking functionality (moni-
toring the student interaction with the system); ii)
adaptation functionality (incorporating adaptation
logic and offering individualized course pages)

e a data analysis tool, which is responsible for inter-
preting the behavior of the students and conse-
quently building and updating the learner model.

As far as the implementation is concerned,
Java-based and XML technologies are employed
for all WELSA components. Apache Tomcat 6.0 is
used as HTTP web server and servlet container and
MySQL 5.0 is used as DBMS.

Among the main contributions presented in
Chapter 6 is the intelligent way of organizing and
indexing the learning resources and the introduction
of a set of educational metadata that are independ-
ent of any learning style.

Unlike many other AEHS, which are only aimed
at students, WELSA also offers support for teach-
ers, by means of the course authoring tool which
assists them in the process of assembling and
annotating the learning resources and automatical-
ly generates the appropriate file structure.

Another important feature of the system is the
Analysis tool, which implements the learner model-
ing rules defined in Chapter 4, and at the same time
offers various aggregated data that can be used by
the researcher for comparisons and statistical pur-
poses.

Finally, the adaptation component performs a
dynamic adaptation, by automatically generating
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ca, prin generarea automata a paginilor de curs
pentru fiecare student. Astfel sistemul poate incor-
pora un numar mare de preferinte de invatare fara
o crestere a volumului de munca din partea profe-
sorului; acesta trebuie sa pregateasca aceeasi can-
titate de resurse educationale, care vor fi combinate
in mod dinamic de catre sistem, pe baza preferin-
telor fiecarui student.

Etapa finala a cercetarii a constituit-o evaluarea
globala a platformei WELSA. Pentru a testa validi-
tatea si eficienta sistemului, a fost folositd o evalu-
are empirica (metoda de o deosebitd importanta in
domeniul AEHS), constand in doua experimente cu
studenti din Universitatea din Craiova. Analiza
raspunsurilor la chestionare a relevat un grad inalt
de satisfactie a studentilor precum si dorinta aces-
tora de a utiliza platforma pe scara larga.

Capitolul 7 ("Concluzii") incheie teza, oferind
o sinteza a principalelor contributii si punctand cate-
va limitari si directii viitoare de cercetare.

O limitare a acestei teze o constituie esantionul
relativ restrans utilizat Tn experimente — pentru a
permite generalizéri, metodele de adaptare si mo-
delare trebuie testate pe scara larga, cu utilizatori
de diverse varste, domenii de studiu, experienta etc.
Trebuie totusi mentionat faptul ca aceasta limitare
este caracteristicd majoritatii studiilor experimentale
din e-learning, iar numarul de studenti folosit in
experimentele noastre este mai mare decat media
raportata in lucrari similare. O alta limitare poate fi
considerata desfasurarea experimentelor in conditii
de laborator. Atunci cand studentii stiu ca sunt
observati poate aparea efectul Hawthorne (o
imbunatatire de scurtd duratda a performantei,
cauzata de actiunea de monitorizare). In acest sens
trebuie subliniat faptul c& studentii nu erau con-
stienti de scopul sau rezultatul asteptat al experi-
mentului, deci este putin probabil ca ei sa fi incercat
in mod deliberat s& confirme asteptérile cerceta-
torului. Totusi ar fi fara indoiala interesant de reali-
zat experimentul si Tn alte conditii, cu studentii
accesand sistemul de acasa si pentru perioade de
timp mai indelungate.

Au fost identificate de asemenea numeroase
perspective de cercetare:

e Oferirea de suport suplimentar profesorului: cu
toate ca exista deja un editor de curs, ar fi utila o
facilitate de import/export care sa realizeze conver-
sia intre diverse formate si standarde (SCORM,
IMS LD etc), permitand o mai mare reutilizabilitate a
continutului educational.

e Extinderea modulului de adaptare, prin incorpo-
rarea unor actiuni de adaptare suplimentare si
determinarea tehnicilor de adaptare cu impact
maxim.

e Individualizarea tehnicilor de adaptare la caracte-
risticile studentilor, prin crearea unui sistem meta-
adaptiv (care sa selecteze in mod adaptiv tehnica
de adaptare cea mai potrivita pentru nivelul de
cunostinte, scopul si contextul dat).

e Extinderea componentei de modelare pentru a lua
in calcul perturbarile introduse de procesul de adap-
tare asupra actiunilor studentilor. Comportamentul
studentilor poate avea astfel un rol de feedback
pentru determinarea efectului adaptarii. In acest
context, cercetarea noastra se constituie intr-un pas
important in vederea modelarii dinamice a utiliza-
torului.

the individualized web pages for each student. Thus
the system is able to include a large number of
learning preferences, without an increase in the
teacher workload; indeed, she/he will have to pre-
pare the same amount of educational materials,
which will be dynamically combined by the system,
according to each student’s preferences.

The final step of our research was the global
evaluation of WELSA system. In order to assess the
validity and effectiveness of our system, we used
the empirical evaluation approach (which is of a par-
ticular importance in the field of adaptive systems)
involving two experiments with undergraduate stu-
dents. The analysis of students' answers to the sur-
vey instruments revealed the high degree of learner
satisfaction with the system, as well as their desire
to use WELSA system on an everyday basis.

Chapter 7 ("Conclusions") concludes the the-
sis, giving a summary of its main contributions, dis-
cussing its limitations and pointing towards future
research directions.

A limitation of this thesis is represented by the
relatively restricted student sample that was used in
our experiments — in order to allow for generaliza-
tion, the modeling and adaptation methods should
be tested on a wider scale, with users of variable
age, field of study, background knowledge and tech-
nical experience. However this is a limitation that
most studies in the e-learning area suffer from;
indeed, the number of students in our experiments
is greater than the average reported in related work.
Furthermore, the laboratory settings could be seen
as a limitation. When students know they are
observed, the Hawthorne effect (i.e. a short-term
improvement caused by observing user perform-
ance) might alter their normal behavior. However, it
should be noted that students were not aware of the
purpose or expected outcome of the experiment, so
it is unlikely that they deliberately tried to confirm
researcher's expectations. Nevertheless, it would
be interesting to conduct the experiments in more
realistic settings, with students working from the pri-
vacy of their own homes and for longer periods of
time.

We have also identified several research direc-
tions:

e Provide further support for the teacher / author:
while a dedicated course editor is already included,
an import / export facility, allowing for conversion
between various course formats and standards
(e.g. SCORM, IMS LD etc) would be very helpful,
providing for greater reuse.

e Extend the adaptation component, by incorporat-
ing a wider variety of adaptation actions and inves-
tigating whether there are some adaptation features
that have more impact than others.

e Individualize the adaptation techniques to the
characteristics of the students, by creating a meta-
adaptive system (which should adaptively select the
adaptation technology that is the most appropriate
for the given student and context)

e Extend the modeling component to take into
account the perturbations introduced by the adapta-
tion on students' actions. Students' behavior in the
adapted version could then be used as a valuable
feedback on the effect of adaptation. In this context,
our research can be seen as the basis for a truly
dynamic learner modeling approach.
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Rezultatele obtinute in aceastd teza deschid
numeroase perspective de cercetare pentru dome-
niul AEHS in general si cel al LSAES in special.
Consideram ca aceste directii viitoare de cercetare
meritd abordate, tindnd cont de importanta utilizarii
stilurilor de invéatare in sistemele web educationale
adaptive, asa cum s-a demonstrat pe parcursul
acestei teze.

Importanta temei abordate
in cadrul tezei de doctorat
pe plan national si international

Oferirea de experiente educationale individua-
lizate la particularitatile fiecarui student reprezinta un
obiectiv esential pentru noua generatie de platforme
de e-learning.

Tema prezentei teze se incadreaza in domeniul
prioritar Tehnologii informatice si de comunicatii, aria
tematica Sisteme informatice care oferd solutii de
invétare activa, adaptiva si contextualizatd. Dome-
niul e-learning este unul foarte dinamic, aflat in con-
tinua dezvoltare, ce include notiunile de continut
educational sau experiente de invatare livrate sau
mijlocite prin intermediul tehnologiilor digitale. Dez-
voltarea acestui domeniu va conduce la cresterea
calitatii actului educational, la reducerea costurilor,
precum si la implementarea mai rapida si eficienta a
invatdmantului continuu si la distanta. In acest sens,
sistemele adaptive de e-learning reprezinta o
directie de cercetare interdisciplinara si de mare
impact.

Tema tezei presupune o abordare multidiscipli-
nara, la granita dintre stiinta calculatoarelor si stiin-
tele educatiei, incluzand aspecte legate de sistemele
hipermedia adaptive, platformele de invatare on-
line, modelarea utilizatorului, psihologia educatiei.

Cercetari legate de sistemele hipermedia adap-
tive au avut loc inca de la inceputul anilor '90.
Incepand cu 1996 insa, interesul manifestat fata de
sistemele hipermedia adaptive a crescut conside-
rabil, fapt evidentiat si prin initierea unei serii de con-
ferinte internationale bienale in domeniu ("Adaptive
Hypermedia and Adaptive Web-Based Systems
International Conference"). Principalii factori care au
dus la cresterea interesului fata de sistemele hiper-
media adaptive sunt dezvoltarea deosebita a Web-
ului precum si acumularea si consolidarea de expe-
rienta de cercetare in domeniu. In momentul de fata,
toate conferintele de prestigiu din domeniul e-learn-
ing au sesiuni dedicate sistemelor educationale
adaptive: ICALT (IEEE International Conference on
Advanced Learning Technologies), ICWL (Interna-
tional Conference on Web-based Learning), UMAP
(International Conference on User Modeling,
Adaptation, and Personalization), AIED (Internatio-
nal Conference on Artificial Intelligence in Educa-
tion), ECTEL (European Conference on Technology
Enhanced Learning) etc.

Importanta si actualitatea domeniului se reflecta
si in tezele de doctorat pe teme similare, sustinute in
aceeasi perioada la universitati de prestigiu din
Europa:

e S. Graf (2007). Adaptivity in Learning Management
Systems Focussing on Learning Styles, PhD Thesis,
Vienna University of Technology, Austria.

e N. Stash (2007). Incorporating Cognitive/Learning
Styles in a General-Purpose Adaptive Hypermedia
System. PhD Thesis, Eindhoven University of
Technology, Netherlands.

e E. Brown (2008). The Use of Learning Styles in
Adaptive Hypermedia, PhD Thesis, University of
Nottingham, UK.

The findings and results obtained in this thesis
open up many research perspectives for the AEHS
field in general and LSAES field in particular. We
believe these future directions to be worthwhile
endeavors, since throughout this thesis we showed
that we both can and should use learning styles in
adaptive web based educational systems.

Describe the importance
of your PhD topic,
both on national and international levels

Providing educational experiences individual-
ized to the particularities of each student is an
essential goal for the new generation of e-leaning
systems.

The subject of this thesis belongs to the domain
of Information and communication technologies,
thematic field of Information systems providing
active, adaptive and contextualized learning solu-
tions. E-learning is a very dynamic domain, in con-
tinuous growth, which refers to educational content
or learning experiences delivered or mediated by
means of digital technologies. The development of
this domain is expected to lead to a growth in the
quality of instruction, cost reductions and a more
efficient implementation of distance and life-long
learning. In this context, adaptive educational sys-
tems represent an interdisciplinary research direc-
tion, with a high impact.

The subject requires a multidisciplinary
approach, demanding the synergy of computer sci-
ence and instructional science (adaptive hyperme-
dia, learning management systems, user modeling,
educational psychology).

The research on adaptive hypermedia systems
has started at the beginning of the 90s. Since 1996,
the interest towards adaptive hypermedia systems
has grown considerably, as reflected in the initiation
of a series of biennial conferences in the field
("Adaptive Hypermedia and Adaptive Web-Based
Systems International Conference"). The main fac-
tors that led to this growing interest are the huge
development of the Web and the accumulation of
research experience in the domain. Today, all
renowned conferences in technology enhanced
learning include a track dedicated to adaptive edu-
cational systems: ICALT (IEEE International
Conference on Advanced Learning Technologies),
ICWL (International Conference on Web-based
Learning), UMAP (International Conference on User
Modeling, Adaptation, and Personalization), AIED
(International Conference on Artificial Intelligence in
Education), ECTEL (European Conference on
Technology Enhanced Learning) etc.

The importance and relevancy of the domain
are also reflected in the PhD theses dealing with
similar subjects, which were defended during this
time at prestigious European universities:

e S. Graf (2007). Adaptivity in Learning
Management Systems Focussing on Learning
Styles, PhD Thesis, Vienna University of
Technology, Austria.

e N. Stash (2007). Incorporating Cognitive/Learning
Styles in a General-Purpose Adaptive Hypermedia
System. PhD Thesis, Eindhoven University of
Technology, Netherlands.

e E. Brown (2008). The Use of Learning Styles in
Adaptive Hypermedia, PhD Thesis, University of
Nottingham, UK.
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La conferinta internationala ICWL 2008,
20-22 august 2008, Jinhua, China

At the international conference ICWL 2008,
20-22 August 2008, Jinhua, China

Contributiile potentiale raportate la cele
mai recente realizari existente in fluxul
principal de publicatii

Obiectivele globale ale domeniului prioritar la
atingerea carora s-a contribuit sunt: dezvoltarea
cadrului conceptual-teoretic si metodologic n
domeniul sistemelor informatice pentru invatarea la
distantd, generarea de noi tehnici si instrumente
pentru modelarea studentului si realizarea unei plat-
forme adaptive de e-learning. Principalele contributii
sunt:

1. Introducerea unui model de stil de invatare
unificator (Unified Learning Style Model - ULSM),
care include caracteristici legate de: modalitatea
perceptuald, modul de procesare si organizare a
informatiilor, aspecte motivationale si sociale.
Modelul a fost creat in urma unei examinari siste-
matice a constructelor existente in principalele mo-
dele de stiluri de invatare si a definitiilor acestora.

2. Introducerea unei metode de modelare
implicite, bazate doar pe interpretarea actiunilor stu-
dentilor, fara a mai necesita vreun efort suplimentar
din partea acestora si evitand problemele de fideli-
tate si validitate ale chestionarelor dedicate.

3. Elaborarea unor strategii de adaptare potri-
vite fiecarei preferinte din ULSM, definirea regulilor
de adaptare si implementarea acestora sub forma
tehnicilor de adaptare; adaptarea se realizeaza
dinamic, prin generarea automata a paginilor de
curs pentru fiecare student.

4. Realizarea platformei de e-learning dedicate
WELSA (Web-based Educational system with
Learning Style Adaptation), care implementeaza
metodele de modelare si adaptare prezentate ante-
rior.

La conferinta internationald IEEE Eurocon 2007,
9-12 septembrie 2007, Varsovia, Polonia
(unde am obtinut premiul "Best Poster Award")

At the IEEE Eurocon 2007 international conference,
9-12 September 2007, Warsaw, Poland
(where | obtained the "Best Poster Award")
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Potential contributions compared
to the most recent achievements
in the main publications

The global objectives that this thesis contributed
to are: the development of a conceptual and
methodological framework in the domain of informa-
tion systems for e-learning, the generation of new
techniques and instruments for modeling the stu-
dent and the realization of an adaptive e-learning
platform. More specifically, the main contributions
are:

1. Introducing a so-called Unified Learning Style
Model (ULSM), which includes characteristics relat-
ed to: perceptual modality, way of processing and
organizing information, as well as motivational and
social aspects. The model was created based on a
systematic examination of the constructs that
appear in the main learning style models and their
intensional definitions.

2. Introducing an implicit modeling method,
based on the analysis and interpretation of students’
actions, not requiring any additional effort from the
part of the students and avoiding the psychometric
flaws of dedicated questionnaires.

3. Elaborating adaptation strategies for each
ULSM preference, defining the corresponding adap-
tation rules and implementing them as adaptation
techniques; the adaptation process is dynamic, by
automatically generating the course pages individu-
alized to each student

4. Designing and implementing a dedicated e-
learning platform, WELSA (Web-based Educational
system with Learning Style Adaptation), based on
the modeling and adaptation methods presented
above.
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Modul de valorificare/diseminare
a rezultatelor cercetarii
(publicare articole, participare la
conferinte, potentiale aplicatii ale temei)

Rezultatele cercetarii s-au materializat prin pu-
blicarea a peste 20 de lucrari stiintifice (articole n
reviste de specialitate indexate in BDI, lucrari in vo-
lumele unor conferinte internationale indexate in
BDI si un capitol de carte in editura IGI Global).

Activitatea stiintificad a fost recunoscuta si prin
participarea ca membru in comitetul de program,
reviewer sau session chair la numeroase conferinte
internationale, precum si prin organizarea unui
workshop legat de tema tezei (International
Workshop on Social and Personal Computing for
Web-Supported Learning  Communities -
http://software.ucv.ro/~epopescu/spel2010), aflat
acum la cea de-a treia editie:

- SPeL 2008, in cadrul conferintei SAINT 2008
(Turku, Finlanda, 28 iulie — 1 august 2008)

- SPeL 2009, in cadrul conferintei WI/IAT 2009
(Milano, ltalia, 15-18 septembrie 2009)

- SPeL 2010, in cadrul conferintei DEXA 2010
(Bilbao, Spania, 30 august — 3 septembrie 2010)

Lista de lucréri stréns legate de tema tezei:

Further use and dissemination
of the research results
(articles, conference participations,
potential applications of the topic)

The research results were disseminated in over
20 publications (journal papers indexed in interna-
tional databases, papers in conference proceed-
ings, a book chapter published by IGI Global).

The research activity was also recognized by
the participation as PC member, reviewer or session
chair at numerous international conferences, as well
as the organization of an workshop related to the
theme of the thesis (International Workshop on
Social and Personal Computing for Web-Supported
Learning Communities -
http://software.ucv.ro/~epopescu/spel2010), which
is currently at its third edition:

- SPeL 2008, held in conjunction with SAINT
2008 conference (Turku, Finland, 28 July — 1 August
2008)

- SPeL 2009, held in conjunction with WI/IAT
2009 conference (Milan, Italy, 15-18 September
2009)

- SPeL 2010, held in conjunction with DEXA
2010 conference (Bilbao, Spain, 30 August — 3
September 2010)

List of papers closely related to the theme of the thesis:

1. Elvira Popescu, Diagnosing Students’ Learning
Style in an Educational Hypermedia System,
Constantinos Mourlas, Nikos Tsianos and Pana-
giotis Germanakos (Eds): Cognitive and Emotional
Processes in Web-based Education: Integrating
Human Factors and Personalization, Advances in
Web-Based Learning Book Series, |Gl Global,
ISBN: 978-1-60566-392-0, pp. 187-208, 2009.

2. Elvira Popescu, A Unified Learning Style Model
for Technology-Enhanced Learning: What, Why and
How?, International Journal of Distance Education
Technologies (IJDET), ISSN: 1539-3100, 2010 (in
press) [EBSCO, INSPEC, DBLP, Ulrich's
Periodicals Directory]

3. Elvira Popescu, Costin Badica, Creating a
Personalized Al Course: WELSA Case Study,
International Journal of Information Systems and
Social Change (IJISSC), ISSN: 1941-868X, 2010 (in
press) [Ulrich's Periodicals Directory]

4. Elvira Popescu, Costin Badica, Philippe Trigano,
Learning Objects' Architecture and Indexing in
WELSA Adaptive Educational System, Scalable
Computing: Practice and Experience, Vol. 9(1),
ISSN 1895-1767, pp. 11-20, 2008. [EBSCO, DOAJ,
Collection of Computer Science Bibliographies]

5. Elvira Popescu, Costin Badica, Lucian Moraret,
WELSA: An Intelligent and Adaptive Web-based
Educational System, Proceedings IDC 2009 (3rd
International Symposium on Intelligent Distributed
Computing), Studies in Computational Intelligence
Series, Vol. 237, Springer, ISBN: 978-3-642-03213-
4, 2009 [SpringerLink]

6. Elvira Popescu, Costin Badica, Providing
Personalized Courses in a Web-Supported
Learning Environment, Proceedings WI-IAT 2009
(workshop SPel), pp. 239-242, IEEE Computer
Society Press, ISBN: 978-0-7695-3801-3, 2009
[I[EEEXplore, DBLP]

7. Elvira Popescu, Addressing Learning Style
Criticism: The Unified Learning Style Model
Revisited, Proceedings ICWL 2009, Lecture Notes
in Computer Science, Vol. 5686, pp. 332-342,
Springer, ISBN 978-3-642-03425-1, 2009. [DBLP,
SpringerLink]

8. Elvira Popescu, Evaluating the Impact of
Adaptation to Learning Styles in a Web-Based
Educational System, Proceedings ICWL 2009,
Lecture Notes in Computer Science, Vol. 5686, pp.
343-352, Springer, ISBN 978-3-642-03425-1, 2009.
[DBLP, SpringerLink]

9. Elvira Popescu, Learning Styles and Behavioral
Differences in Web-based Learning Settings,
Proceedings ICALT 2009, pp. 446-450, IEEE
Computer Society Press, ISBN: 978-0-7695-3711-
5, 2009. [Inspec, IEEEXplore, DBLP]

10. Elvira Popescu, Philippe Trigano, Mircea
Preda, Data Requirements for Detecting Student
Learning Style in an Educational Hypermedia
System, Proceedings of the European Computing
Conference - Volume 2, Series: Lecture Notes in
Electrical Engineering, Vol. 28, Springer, ISBN: 978-
0-387-84818-1, 2009. [SpringerLink]

11. Elvira Popescu, An Atrtificial Intelligence
Course Used to Investigate Students’ Learning
Style, Proceedings ICWL 2008, Lecture Notes in
Computer Science, Vol. 5145, pp. 122-131,
Springer, ISBN 978-3-540-85032-8, 2008. [DBLP,
SpringerLink]

12. Elvira Popescu, Costin Badica, Philippe
Trigano, Analyzing Learners’ Interaction with an
Educational Hypermedia System: a Focus on
Learning Styles, Proceedings SAINT2008 (work-
shop SPel), pp. 321-324, IEEE Computer Society
Press, ISBN: 978-0-7695-3297-4, 2008. [DBLP,
IEEE CSDL]
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13. Elvira Popescu, Philippe Trigano, Costin
Badica, Relations between Learning Style and
Learner Behavior in an Educational Hypermedia
System: An Exploratory Study, Proceedings ICALT
2008, pp. 725-726, IEEE Computer Society Press,
ISBN: 978-0-7695-3167-0, 2008. [DBLP, Inspec,
IEEEXplore]

14. Elvira Popescu, Une analyse exploratoire des
corrélations entre les traces des apprenants et leurs
styles d’apprentissage, Proceedings RJC-EIAH,
Lille, France, 15 — 16 May 2008, pp. 119-124, 2008.
15. Elvira Popescu, Philippe Trigano, Costin
Badica, Intégrer les styles d’apprentissage dans les
EIAHs, Proceedings CIFA 2008, ISBN: 978-2-
915913-24-8, 2008.

16. Elvira Popescu, Philippe Trigano, Costin
Badica, Bogdan Butoi, Marius Duica, A Course
Authoring Tool for WELSA Adaptive Educational
System, Proceedings ICCC 2008, pp. 531-534,
ISBN: 978-973-746-897-0, 2008.

17. Elvira Popescu, Costin Badica, Philippe
Trigano, Description and Organization of
Instructional Resources in an Adaptive Educational
System Focused on Learning Styles, Advances in
Intelligent and Distributed Computing, Studies in
Computational Intelligence Series, Vol. 78, pp. 177-
186, Springer, ISBN: 978-3-540-74929-5, 2008.
[SpringerLink]

18. Elvira Popescu, Philippe Trigano, Costin
Badica, Towards a Unified Learning Style Model in

Adaptive Educational Systems, Proceedings ICALT
2007, pp. 804-808, IEEE Computer Society Press,
ISBN: 978-0-7695-2916-5, 2007. [ISI Proc., DBLP,
Inspec, Scopus, IEEEXplore, IEEE CSDL]

19. Elvira Popescu, Philippe Trigano, Costin
Badica, Adaptive Educational Hypermedia
Systems: A Focus on Learning Styles, Proceedings
EUROCON 2007, pp. 2473-2478, IEEE Press,
ISBN: 1-4244-0813-X, 2007. [Inspec, Compendex,
Scopus, IEEEXplore]

20. Elvira Popescu, Costin Badica, Philippe
Trigano, Rules for Learner Modeling and Adaptation
Provisioning in an Educational Hypermedia System,
Proceedings SYNASC 2007 (workshop RuleApps),
pp. 492-499, IEEE Computer Society Press, ISBN:
0-7695-3078-8, 2007. [Inspec, Scopus,
IEEEXplore, IEEE CSDL]

21. Elvira Popescu, Philippe Trigano, Costin
Badica, Approaches to Adaptivity Provisioning in E-
learning Systems, Proceedings ITHET 2007 (the
8th International Conference on Information
Technology based Higher Education and Training),
Kumamoto, Japan, 10-13 July 2007, pp. 536-540,
2007.

22. Elvira Popescu, Philippe Trigano, Costin
Badica, Evaluation of a Learning Management
System for Adaptivity Purposes, Proceedings
ICCGI 2007, IEEE Computer Society Press, ISBN:
0-7695-2798-1, pp 9.1-9.6, 2007. [IEEE CSDL]

Relatarea succinta a sprijinului acordat
si a obstacolelor intdmpinate pe parcursul
realizarii tezei de doctorat

Pe parcursul stagiului de doctorat am céastigat
prin competitiile organizate de CNCSIS o bursa tip
Bd si un grant tip TD:

1. Bursa de cercetare stiintifica pentru tineri
doctoranzi (Bd 293/2006), perioada: 2006-2008.

2. Studiul, proiectarea si implementarea unui
sistem web adaptiv inteligent pentru e-learning,
grant CNCSIS TD 167/2007, perioada: 2007-2008,
valoarea: 61 000 RON.

De asemenea, am beneficiat de o bursa de
cercetare la laboratorul HEUDIASYC, Universitatea
Tehnologica din Compiegne, Franta, finantata de
AUF (Agence Universitaire de la Francophonie) in
cadrul proiectului eDalgo (eDidactique de
I’Algorithmique. Support interactif de cours pour
I'apprentissage autonome de l'algorithmique et de
la programmation), Proiect de cooperare stiintifica
interuniversitara, nr. 6316PS635, responsabil
proiect: prof.dr.ing. Costin Badica, 2006-2007)

Sugestii pentru CNCSIS privind
finantarea tinerilor doctoranzi
in vederea finalizarii tezei de doctorat

Cele doua instrumente de finantare (bursele tip
Bd si granturile tip TD) au reprezentat un sprijin
important pentru doctoranzi si cred cé ar trebui con-
tinuate in forma initiala. Pe 1anga aspectul financiar,
participarea la un grant TD permite si acumularea
de experientd manageriala, foarte utila pentru
depunerea de propuneri de proiecte si atragerea de
fonduri Tn viitor.

Brief overview of the support received,
and main obstacles
during the PhD thesis

During the PhD stage, | obtained a Bd scholar-
ship and a TD research grant, financed by CNCSIS:

1. Research scholarship for young doctoral stu-
dents (Bd 293/2006), duration: 2006-2008.

2. Study, design and implementation of an
adaptive intelligent web-based system for e-learn-
ing, grant CNCSIS TD, code 167, duration: 2007-
2008, amount: 61 000 RON.

Furthermore, | obtained a research scholarship
at HEUDIASYC Laboratory, University of
Technology of Compiégne, France, financed by AUF
(Agence Universitaire de la Francophonie) in the
framework of eDalgo project (eDidactique de
I'Algorithmique. Support interactif de cours pour
I'apprentissage autonome de l'algorithmique et de la
programmation), interuniversity scientific coopera-
tion program, no. 6316PS635, project responsible:
prof. dr. Costin Badica, 2006-2007).

Suggestions to CNCSIS on funding
young doctoral students
to finalize their PhD thesis

The two funding instruments (scholarships type
Bd and grants type TD) represent an important sup-
port for PhD students and | believe they should be
continued in their original form. Beside the financial
aspect, being a TD grant director is a good opportu-
nity for acquiring project management experience,
which would prove very useful for future research
proposals and attracting funds.
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Concluzii

Cei 3 ani de doctorat (octombrie 2005 — noiem-
brie 2008) au reprezentat o perioada foarte activa,
cu multe succese si realizari dar si cu foarte multa
munca. A fost o perioada in care am acumulat multe
cunostinte, experientd de cercetare dar si expe-
rientd manageriald (in special in cadrul grantului
CNCSIS TD). In acest timp a trebuit sa imbin activi-
tatea de cercetare cu cea de predare, lucrand ca
preparator (primii 2 ani) si apoi ca asistent la
Catedra de Inginerie Software din cadrul Facultatii
de Automatica, Calculatoare si Electronica,

Universitatea din Craiova. Programul a fost unul

Conclusions

The three years of PhD research stage (October
2005 — November 2008) were a very active time,
implying a lot of successes and accomplishments
but also a lot of work. It was a time of acquiring
knowledge, research experience and also project
management experience (especially in the frame-
work of the TD grant). Throughout this period, | had
to combine research and teaching activities, since |
worked as junior teaching assistant (for the first two
years) and then teaching assistant at the Software
Engineering Department, University of Craiova. The
schedule was very busy and holidays were scarce.

La o reuniune de lucru
la Compiegne, Franta
(noiembrie 2007)

At a work meeting
in Compiegne, France

foarte incarcat, aproape fara weekend-uri sau
vacante. Din fericire am stiut s& imi aleg o tema de
cercetare care sa ma atraga, impletind pasiunea
mea pentru calculatoare cu cea pentru psihologie
(de altfel nu cred ca se poate face performanta intr-
un domeniu care nu te pasioneaza).

Faptul ca doctoratul a fost in cotutela (Univer-
sitatea din Craiova si Universitatea Tehnologica din
Compiégne, Franta), a implicat unele dificultati de
natura administrativa, legate de armonizarea cerin-
telor corespunzatoare celor doua sisteme (cursuri
din programul de studii universitare avansate,
rapoarte intermediare de cercetare etc), pe care
le-am rezolvat cu bine. Stagiile de cercetare de la
laboratorul HEUDIASYC, Compiégne, au reprezen-
tat oportunitatea de a cunoaste un mediu academic
nou, diferit de cel din tara, precum si de a beneficia
de infrastructura de cercetare si documentare a la-
boratorului francez. In acea perioada, am avut
ocazia de a participa si la o scoald de vara organi-
zata de Centrul National Francez pentru Cercetare
Stiintifica (“5éme école thématique du CNRS sur les
EIAH - Personnalisation des EIAH”, 7-12 iulie 2007,
Saint Quentin sur Isére, Franta), unde am putut
intélni personalitati de renume Tn domeniul siste-

(November 2007)

Fortunately, | made a wise choice regarding the
research subject, which was very interesting and
attractive, blending my passion for computers with
that for psychology.

The fact that the PhD was under joint supervi-
sion (University of Craiova and University of
Technology of Compiégne, France), implied some
administrative difficulties, related to the different
requirements of the two doctoral systems (in terms
of graduate courses, intermediary research reports
etc), which | managed to overcome. The research
stages at the HEUDIASYC Laboratory, Compiegne,
gave me the opportunity to get acquainted with a
new academic environment, as well as benefit from
the research and documentation infrastructure of
the French laboratory. During that time, | participat-
ed also at a summer school organized by the French
National Center for Scientific Research (“5eme
école thématique du CNRS sur les EIAH -
Personnalisation des EIAH”, 7-12 July 2007, Saint
Quentin sur Isére, France), where | had the opportu-
nity to meet renowned researchers from the field of
adaptive educational systems. Because of the joint
supervision, the thesis was written and defended in
English. The defense took place in Romania, before
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melor educationale adaptive. in contextul cotutelei,
teza a fost redactata si sustinutd in limba engleza.
Sustinerea publica a tezei a avut loc in Romania,
dar cu o comisie incluzand si 3 profesori din Franta,
conform reglementarilor franceze. In urma sustinerii
tezei, am primit doua diplome de doctor, una din
partea romana si una din cea franceza.

O satisfactie deosebitd am avut in momentul in
care platfoma de e-learning creatd de mine a
devenit functionala si a putut fi aplicata cu succes in
experimentele cu studentii. Nu trebuie uitata bucu-
ria primirii emailurilor de acceptare a lucrarilor, cu
aprecieri pozitive din partea recenzorilor. Si, nu in
ultimul rénd, participarea la conferinte, ocazie de a-
mi face cunoscutd munca si de a primi feedback din
partea colegilor din intreaga lume; in plus conferin-
tele au reprezentat o posibilitate de "networking", de
a stabili contacte internationale, care s-au materia-
lizat ulterior in colaborari pentru organizarea de
workshop-uri, editarea unui numar special de
revista, participarea la un proiect european etc.

In plus, pe langa competentele stiintifice,
perioada doctoratului mi-a dat posibilitatea de a-mi
dezvolta si abilitati sociale si organizatorice: capaci-
tate de adaptare la medii multiculturale, abilitati de
comunicare scrisa si verbala, experientd in mana-
gementul proiectelor, spirit organizatoric, abilitati de
leader si lucru in echipa. Doctoratul a reprezentat
pentru mine un pas esential atat pentru dezvoltarea
personaléa céat si pentru cariera academica pe care o
urmez.

a jury including 3 professors from France (according
to the French regulations). Following the successful
defense, | received two PhD diplomas, one from the
Romanian and one from the French University.
One of the best moments during this time was
when the e-learning platform that | designed and
implemented became functional and was success-
fully applied in the experimental studies with the stu-
dents. | should also mention the joy of receiving the
paper acceptance notification emails, with positive
comments from the reviewers. And last but not least,
the participation at the conferences, a means of
advertising my work and receiving feedback from
colleagues around the world. Furthermore, confer-
ences were a great social networking opportunity,
resulting in subsequent collaborations for organizing
a workshop, guest editing a journal special issue,
participating at a European project etc.
Furthermore, beside the scientific competences,
the PhD stage helped me improve a wide range of
social and organizational abilities: adapting to multi-
cultural environments, verbal and written communi-
cation skills, project management experience, team-
work and leadership skills etc. All in all, this PhD rep-
resented an essential step both for my personal
development and for my academic career.
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Prototipare virtuala utilizand

sisteme imersive cu retur haptic

Virtual Prototyping Using
Imersive Haptic Systems

Scurta prezentare a lucrarii de doctorat

Cercetarea are ca obiectiv principal explorarea
facilitatilor de prezentare a rezultatelor analizelor
asistate de calculator (Computer Aided Engineering
— CAE) utilizand sisteme imersive cu retur haptic.
Actualmente, softurile comerciale CAE furnizeaza
un volum urias de rezultate prezentate utilizatorului
aproape exclusiv pe calea vizuala: tabele de rezul-
tate, diagrame, campuri colorate de forta si solicitari,
animatii grafice etc. In cadrul tezei se propune un
proces inovativ de dezvoltare de produs, care, prin
intermediul sistemelor haptice dedicate aplicatjei,
permite utilizatorului sa interactioneze fizic cu un
produs virtual, in faza de proiectare. Astfel se
ajunge la o noua definitie a prototiparii virtuale care
integreaza implicit tehnici de realitate virtuala.
Utilizatorul poate interactiona intr-un mod direct si
natural cu prototipul virtual si poate aprecia factorii
umani referitoare la utilizarea produsului fara nevoia
de a construi un prototip fizic. Acest concept va
schimba perceptia industriala asupra sistemelor
haptice, facand posibila implementarea acestora in
tehnicile de prototipare virtuala industriale.
Aplicatiile principale constau in prototiparea virtuala
a sistemelor mecanice actionate direct de catre
operatorul uman - de exemplu sistemele mecanice

ERDELYI HUNOR-ETELE

Universitatea “Transilvania” din Brasov
Tel: +40 268418967
Fax: +40 268418967
e-mail: erdelyi@unitbv.ro

Profesor coordonator
Prof. Dr. Ing. Doru Talaba

Short abstract of the PhD thesis

The main objective of the research is the explo-
ration of the facilities of representation of numerical
results obtained from computer aided analysis
(Computer Aided Engineering — CAE) using immer-
sive haptic systems. At present commercial CAE
software deliver a big volume of numerical results
presented to the user exclusively visually in form of:
tables, diagrams, colored force and tension fields,
graphical animations and so on. Within the PhD the-
sis a novel product development method is pro-
posed which, by using dedicated haptic systems,
permits the user to interact physically with a virtual
product in the design phase. Consequently a new
definition of virtual prototyping is obtained which
integrates virtual reality techniques. The user can
interact in a natural and direct way with the virtual
prototype and can test the human factors regarding
the usage of the product without the need of a phys-
ical prototype.

This concept will change the industrial percep-
tion of haptic systems, allowing the use of them in
industrial virtual prototyping. The main applications
concern the virtual prototyping of mechanical sys-
tems which are directly driven by the user — for
example the controls from an automotive (gear shift,

- Senzor de
¢ pozitie unghiular

Fig. 1.
Interfata haptica pentru volan

Haptic interface for the
steering wheel
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de comanda dintr-un automobil (schimbatorul de
viteze, semnalizatorul de directie etc). Ca atare au
fost dezvoltate sisteme haptice pentru prototiparea
virtuala a unor subsisteme de conducere al automo-
bilului: semnalizatorul, volanul, pedale si schimba-
torul de viteze. Sistemul hardware ale dispozitivelor
haptice cuprinde urmatoarele: motoare electrice,
senzori de pozitie unghiular si module de comanda
digitale. Pe arborele motorului s-a montat in functie
de aplicatie fie un volan de autoturism (figura 1) fie
un braf reprezentdnd semnalizatorul de directie, o
pedala sau bratul schimbatorului de viteze. Pentru
fiecare caz in primul rand s-au gasit parametrii care
influenteaza comportamentul haptic al acestor sis-
teme, dupa care au fost dezvoltate modele virtuale
ale sistemelor folosind programele de proiectare
asistatda de calculator din dotarea laboratorului.
Simularile pe calculator si modelele virtuale au fost
testate pe sistemele haptice. Figura 2 de exemplu
reprezinta modelul CAD al ansamblului sincroniza-
torului folosit la constructia schimbatoarelor de vite-
ze pentru autoturisme (stanga) si modelul multicorp
al sistemului (dreapta). Rezultatele cercetarii au fost
publicate in jurnale si conferinfe internationale.

turn switch and so on). Consequently haptic sys-
tems have been developed for the virtual prototyp-
ing of some automotive subsystems: turns signal
switch, steering wheel, pedals and the gear shift.
The mechanical system of the haptic systems com-
prises the following: electric motors, angular posi-
tion sensors and digital command modules. On the
motor shaft, according to the application case differ-
ent user interfaces were mounted: steering wheel
(fig. 1), a lever for simulating the turn switch, a
pedal or a gear stick.

For each application case first of all the main
parameters influencing the haptic behavior have
been identified, after which virtual models of the
systems have been developed using the available
engineering software from the laboratory. The com-
puter simulations and virtual models have been
tested on the haptic systems. In figure 2 the CAD
model of a synchromesh unit used in automobile
gear boxes is presented (left) and the multibody
model of the system (right). The results of the
research were presented at international confer-
ences and published in scientific journals.

Fig. 2
Modelul CAD al ansamblului sincronizatorului (stdnga) si modelul multicorp al sistemului (dreapta)

CAD model of the syncromesh unit (left) and multibody model of the system (right)
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Importanta temei abordate
in cadrul tezei de doctorat
pe plan national si international

Cercetarea are un profund caracter original prin
promovarea ideii unor sisteme haptice adaptate
aplicatiei folosite la design industrial. Toate sis-
temele haptice prezentate pana in prezent in litera-
tura internationala au un caracter generic, mergan-
du-se pe principiul controlului unui numar cat mai
mare de grade de libertate in ideea ca, in acest fel,
dispozitivul haptic este teoretic capabil sa fie utilizat
intr-o varietate mai mare de aplicatiji. Originalitatea
abordarii propuse consta in renuntarea la utilizarea
sistemelor haptice generice si dezvoltarea unui con-

Describe the importance
of your PhD topic,
both on national and international levels

The originality of the research relies in the idea
to promote application adapted haptic systems for
industrial design. The haptic systems presented in
the available scientific literature have a generic
character, controlling a large number of degrees of
freedom in the idea to convey the haptic system the
ability to be used in a large variety of applications.
The originality of the proposed approach consists in
renouncing the use of generic haptic systems and
in developing a new concept of haptic systems for
virtual prototyping.
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cept nou de sistem haptic pentru prototipare virtu-
ala. Conceptul inovativ prezentat in cadrul tezei de
doctorat are potentialul de a crea o abordare noua
in sistemele haptice facand posibila utilizarea lor in
aplicatii industriale, prin dezvoltarea unor dispozi-
tive haptice special destinate prototiparii virtuale ale
unor clase de produse si dispozitive. Asemenea
aplicatii concrete ale acestui concept sunt pre-
vazute in lucrarea de doctorat sunt: dispozitiv hap-
tic integrat in prototiparea virtuala a subsistemului
de directie al autovehiculelor, a semnalizatoarelor
de directie al autovehiculelor, a ambreiajului autove-
hiculelor si a schimbatorului de viteze al autove-
hiculelor. Se mentioneaza existenta unei colaborari
stranse intre autor si compania LMS, cu filiala in
Brasov, care a manifestat un interes deosebit in
domeniul cercetarii propuse.

Contributiile potentiale raportate la cele
mai recente realizari existente in fluxul
principal de publicatii

Tn cadrul tezei de doctorat s-a dezvoltat o meto-
da numerica originala, bazata pe calcule energe-
tice, care poate fi aplicata la determinarea geome-
triei camei din mecanismul unui semnalizator de
directie aferente unui profil de forta (parametrul care
influenteaza comportamentul haptic al semnaliza-
torului) care a fost testat preliminar pe sistemul hap-
tic. In urma cercetarii au fost publicate articole in
reviste stiintifice si conferinie internationale dintre
care cele mai importante sunt doua lucrari publicate
in reviste cotate ISI:

1. Erdélyi H., Talaba, D., A Novel Method for the
Dynamic Synthesis of Cam Mechanisms with
Imposed Driving Force Profile, in JOURNAL OF
MECHANICAL ENGINEERING SCIENCE,
Proceedings of the Institution of Mechanical
Engineers Part C, Springer (revista cotata ISI,
factor impact 2008 =0,317).

2. Erdélyi H. and Talaba, D., Virtual prototyping of a
car turn-signal switch using haptic feedback, in
Engineering with Computers, Springer (revista
cotata ISI, factor impact 2008 = 1,155 ).

Modul de valorificare/diseminare
a rezultatelor cercetarii
(publicare articole, participare la
conferinte, potentiale aplicatii ale temei)

Jurnale ISI:

1. Erdélyi H., Talaba, D., A Novel Method for the
Dynamic Synthesis of Cam Mechanisms with
Imposed Driving Force Profile, in JOURNAL OF
MECHANICAL ENGINEERING SCIENCE,
Proceedings of the Institution of Mechanical
Engineers Part C, Springer.

2. Erdélyi H. and Talaba, D., Virtual prototyping of a
car turn-signal switch using haptic feedback, in
Engineering with Computers, Springer.

Proceeding ISI:

3. Erdélyi H., Talaba, D., Girbacia, F., Virtual
Prototyping of an Automobile Steering System
using Haptic Feedback, Proceedings of the 2nd

The innovative concept presented in the thesis
has the potential to create a new approach to hap-
tic systems allowing their use in industrial applica-
tions, particularly through the development of haptic
devices for virtual prototyping of some classes of
products and devices. Such practical applications of
this concept are provided in the thesis: integrated
haptic systems for virtual prototyping of automotive
steering subsystem turns signal switch, clutch and
gear shift. In addition it has to be mentioned that
there exists a close cooperation among the author
and the LMS Company, with a department in
Brasov, which has shown interest in the proposed
research.

Potential contributions compared
to the most recent achievements
in the main publications

An original numerical method based on energy
calculations was developed, which can be applied
to determine the cam geometry of the mechanism of
a turn signal switch based on an imposed force pro-
file (haptic parameter influencing the behavior of the
turn signal switch) which has been preliminary test-
ed on the haptic system. Based on the research arti-
cles were published at international conferences
and in scientific journals of which the most important
are two papers published in ISI journals:

1. Erdélyi H., Talaba, D., A Novel Method for the
Dynamic Synthesis of Cam Mechanisms with
Imposed Driving Force Profile, in JOURNAL OF
MECHANICAL ENGINEERING SCIENCE,
Proceedings of the Institution of Mechanical
Engineers Part C, Springer (impact factor 2008
=0,317).

2. Erdélyi H. and Talaba, D., Virtual prototyping of a
car turn-signal switch using haptic feedback, in
Engineering with Computers, Springer (impact
factor 2008 = 1,155 ).

Further use and dissemination
of the research results
(articles, conference participations,
potential applications of the topic

ISI Journals:

1. Erdélyi H., Talaba, D., A Novel Method for the
Dynamic Synthesis of Cam Mechanisms with
Imposed Driving Force Profile, in JOURNAL OF
MECHANICAL ENGINEERING SCIENCE,
Proceedings of the Institution of Mechanical
Engineers Part C, Springer.

2. Erdélyi H. and Talaba, D., Virtual prototyping of a
car turn-signal switch using haptic feedback, in
Engineering with Computers, Springer.

Proceeding ISI:

3. Erdélyi H., Talaba, D., Girbacia, F., Virtual
Prototyping of an Automobile Steering System
using Haptic Feedback, Proceedings of the 2nd
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WSEAS International Conference on
Visualization, Imaging and Simulation (VIS
2009), Baltimore, USA, November 7-9, 2009,
ISSN: 1790-5117, ISBN: 978-960-474-135-9.

Conferinte internationale:

4. Erdélyi H., Talaba, D. and Antonya Cs., Virtual
Half Car Model For Hydraulic Power Steering
System Evaluation, Proceedings of DEMI 2009,
Banjaluka, Bosnia and Herzegovina, 28-
29.05.2009, ISBN: 978-99938-39-23-1.

5. Erdélyi H., Antonya Cs., Talaba D., Haptic feed-
back generation for a car direction indicator
switch, In: ASI on product engineering: tools and
methods based on virtual reality (Series:
Intelligent Systems, Control and Automation:
Science and Engineering), 2007, vol 35.
Springer, Berlin, pp 257-273.

6. Erdélyi H., Talaba D., Antonya Cs., Virtual
Prototyping of a Car Direction Indicator Switch
using Haptic Feedback, 5th European Congress
on Computational Methods in Applied Sciences
and Engineering WCCM8 ECCOMAS 2008

7. Antonya Cs., Barbuceanu F., Rusak Z., Talaba
D., Butnariu S., Erdélyi H.,, Obstacle avoidance
in simulated environment using eye tracking
technologies, Proceedings of the ASME 2009
International Design Engineering Technical
Conferences & Computers and Information in
Engineering Conference, IDETC/CIE 2009,
August 30-September 2, 2009, San Diego,
California, USA, DETC2009-87149, pag 1-10,
ISBN 978-0-7918-3856-3

8. Talaba D., Erdélyi H., Antonya Cs., Butnaru T.,
Girbacia F., Butnariu S. L., Virtual Reality in
CAD/CAE Towards a New Concept of Virtual
Prototyping, Proceedings of the International
Conference Robotics 2008, pp 583-588, ISSN
1223-9631

9. Girbacia F., Butnaru T., Erdélyi H., An approach
for the integration of 3D CAD models into aug-
mented reality environments, Proceedings of
International Conference on Engineering
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Aplicatiile modelarii matematice

in tehnologia biomaterialelor
bazate pe apatite

Applications of mathematical
modelling in the technology of
biomaterials based on apatites

Scurta prezentare a lucrarii de doctorat

Principalul obiectiv al temei de cercetare este
studiul dependentei intre proprietatile apatitelor si
parametrii tehnologici de obtinere a acestora, core-
larea acestora intr-un model matematic care sa per-
mitd automatizarea si conducerea procesului in
conditii bine determinate astfel incat tehnologia de
fabricatie sa fie reproductibila, asigurandu-se astfel
conditiile ca produsul obfinut sa aiba aceeasi cali-
tate. Datorita complexitatii procesului de cristalizare
este deosebit de dificil de controlat astfel incat pro-
dusul dorit sa fie reproductibil din punct de vedere
calitativ. Gama mare de factori care influenteaza
procesul presupune intense cercetari experimentale
care sa puna in evidenta influenta principalilor para-
metrii tehnologici: pH-ul mediului de reactie, con-
centratia reactantilor, condifiile hidrodinamice,
ordinea de adaugare a reactantilor, temperatura.

Importanta temei abordate
in cadrul tezei de doctorat
pe plan national si international

Datorita reactjilor favorabile a {esuturilor osoase
care vin in contact cu ei, fosfatii de calciu sunt
deosebit de adecvaii ca materiale pentru substitutji
osoase sau ca materiale depuse pe suprafata pro-
tezelor. In ultimii 20-30 ani s-a intensificat folosirea
fosfatilor de calciu ca biomateriale, dar numai anu-
miti compusi s-au dovedit a fi utili pentru implanturi
fn organismul uman. O categorie importantd din
familia fosfatilor de calciu o constituie apatitele, care
au fost cel mai mult cercetate si care s-au dovedit a
fi utile si pentru alte aplicatii decat cele biomedicale
(materiale luminescente, purtatori de medicamente,
ingrasaminte foliare). Hidroxiapatita (HAP),
Caq((PO4)g(OH)o, este componentul mineralogic

major in oase si dinti, ceea ce explica faptul de ce
tocmai acest material prezinta un interes deosebit
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Short abstract of the PhD thesis

The main objective of the research project is the
study of the dependence between the hydroxyap-
atites properties and their obtaining technological
parameters, their correlation in a mathematical
model that allow the automation and the rule of the
process in determined conditions so that the fabrica-
tion technology will be reproductible, insure the con-
ditions to obtain a product with the same quality.
Due to the complexity of the crystallization process
in which the supersaturation is created by chemical
reaction, is very difficult to control the process so
that the desired product be reproductibile from the
quality point of view. Because of the large diversity
of factors that influence the process, intense
research experiments are needed to relieve the
influence of the main technological parameters: pH
of the reaction environment, concentration of the
reactants, hydrothermal conditions, adding order of
the reactants, temperature.

Describe the importance
of your PhD topic,
both on national and international levels

Due to favorable reactions of bone tissue that
came in contact with them, calcium phosphates are
particularly suitable as materials for bone substitu-
tion or prosthetic material deposited on the protesis
surface. In last 20-30 years has increased the use of
calcium phosphate biomaterials, but just some com-
pounds have been shown to be useful for human
body implants. An important category of the calcium
phosphates family are the apatites, which were the
most investigated and proved to be useful for other
applications than biomedical (luminescent materials,
drug carriers, foliar fertilizers). Hydroxyapatites
(HAP), Caq(PO4)s(OH), is the major mineralogi-

cal component in bones and teeth, which explains
precisely why this material is of particular interest for
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pentru substitutii de os [1-7]. Pe langa proprietatile
biologice excelente, aceste materiale prezinta
urmatoarele dezavantaje: rezistenta mecanica
scazuta, stabilitate termica redusa si stabilitate
chimica relativ redusa la contact indelungat cu flu-
idele/tesuturile biologice. Eliminarea acestor deza-
vantaje se poate face prin introducerea in structura
HAP a unor microelemente, care la randul lor apar
in organismul uman si prin urmare nu dauneaza
acestuia, cum ar fi: Cu [8,9], Fe, Zn [6,9,10], Cr [4],
Ag [3,11], Co si Ni [9], care cresc stabilitatea ter-
mica, biocompatibilitatea si scad viteza de resor-
btie. Prin substitutia partiala a gruparilor hidroxil cu
ioni fluorura se imbunatateste stabilitatea termica,
chimica si rezistenta mecanica a acestor apatite
[12,13,14]. Se impune o limitd maxima de continut
de fluor in fluorhidroxiapatite (FHAP): x=0.67-1.48
deoarece in cantitati mari si la expunere de durata
fluorul are efecte nocive asupra organismelor vii
[15]. Se cunosc diverse moduri de preparare a
hidroxiapatitelor: prin reactii de precipitare [16],
reaciii de hidroliza [1], reactie in faza solida [1,17],
reaciii hidrotermale [18]. Metoda de preparare se
alege n functie de domeniul de aplicare si de pro-
prietatile dorite, prin urmare prepararea HAP prin
precipitare va avea ca rezultat obtinerea unor can-
titati relativ mari de material omogen si posibilitatea
de adaptare la instalatiile pilot/industriale. In ultimii
ani apatitele au fost intens cercetate, cu toate aces-
tea exista Inca numeroase probleme care trebuie
solutionate si au aparut domenii noi de aplicare atat
in medicina (pentru conditionarea medicamentelor)
cat si in agronomie (fungicide, pesticide) sau in gen-
eral in domeniul materialelor cu proprietati
deosebite (nanomateriale).

Pana acum s-au studiat multe metode de
preparare a hidroxiapatitelor, dar nu exista un studiu
referitor la relatia intre factorii tehnologici de
obtinere si proprietatile materialului. Corelarea
acestor factori va permite dezvoltarea unui model
matematic care va fi folosit ca si instrument ce per-
mite influentarea caracteristicilor si functionalitatii
materialelor produse inca din faza de sinteza prin
determinarea conditiilor optime de lucru. Pana in
prezent nu exista referinte in literatura de speciali-
tate care sa raporteze rezultate semnificative
[19,20] astfel incat rezultatele obtinute in acest
domeniu pot constitui o prioritate pe plan national si
international.
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substitution of bone [1-7]. In addition to excellent
biological properties, these materials have the fol-
lowing disadvantages: mechanical resistance low,
low thermal stability and relatively low chemical sta-
bility in long contact with fluids / biological tissue.
Eliminate these disadvantages can be done by
placing the micro structure of HAP, which in turn
occur in the human body and therefore it is not
harmful, such as: Cu [8.9], Fe, Zn [6,9,10 ], Cr [4],
Ag [3.11], Co and Ni [9], which increase thermal sta-
bility, biocompatibility and decrease the rate of
resorption. The partial substitution of hydroxyl
groups with fluoride ions thermal stability, chemical
and mechanical resistance of these apatites is
improved [12,13,14]. It requires a maximum fluorine
content in fluorhydroxyapatites (FHAP): x = 0.67-
1.48 as in large quantities and long-term fluoride
exposure has harmful effects on living organisms
[15]. Known ways of preparing hidroxiapatitelor: by
precipitation reactions [16] hydrolysis [1], solid
phase reaction [1.17], hydrothermal reaction [18].
Preparation method is chosen according to the
scope and desired properties, thus preparing HAP
by precipitation will have the result in obtaining rel-
atively large quantities of homogeneous material
and the possibility of adapting the pilot plants /
industrial. In recent years apatites were widely
investigated, however there are still many problems
to be solved and new application areas have
emerged both in medicine (drug conditioning) and
in agriculture (fungicides, pesticides) or generally in
the material special properties (nano).

So far we have studied many methods of prepa-
ration hydroxyapatites, but no study on the relation-
ship between technology factors and obtaining
material properties. Linking these factors will allow
development of a mathematical model that will be
used as a tool to influence the features and func-
tionality of materials produced from the synthesis
phase by determining the optimal working condi-
tions. Until now, there are no references in literature
that report significant results [19,20] so results in
this area may be a priority nationally and interna-
tionally.
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Preparation and properties, In: Bioceramics of
Calcium Phosphate, K. de Groot , Ed. Boca

Raton, FL. CRC Press, 1983, pp. 100-114.

19. Bernarda, L., Frecheb, M., Lacoutb L.J.,
Biscans, B., Modeling of the dissolution of cal-
cium hydroxyde in the preparation of hydroxya-
patite by neutralization, Chemical Engineering
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Minoisa, L.-M., Modelling the mechanical prop-
erties of microporous and macroporous bipha-
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Contributiile potentiale raportate la cele
mai recente realizari existente in fluxul
principal de publicatii

Suprafata specifica si porozitatea sunt ele-
mente importante in utilizarea apatitelor in scopuri
medicale. Nu este recomandata folosirea apatitei
necalcinate, cu structura cristalind nebinedefinita,
deoarece in scopuri dentare prezinta rezistenta
mecanica scazuta iar in scopuri de reconstructie
osoasa, datorita reactivitatji ridicate (viteza mare de
solubilitate), determina inflamatii locale cu urmari
negative in timp [1].

Comportarea diferitd a biomaterialelor pe baza
de hidroxiapatita, calcinatda si necalcinata, este
determinata de trei parametri: suprafata specifica,
porozitate si cristalinitate. Acestea au fost conside-
rentele care au condus la ideea de modificare a pro-
prietatilor texturale (morfologice). Daca modificarea
cristalinitatii poate fi facuta prin varierea para-
metrilor de tratament termic (temperatura de
reactie, timp de calcinare), modificarea suprafetei
specifice poate fi realizata prin adaosuri de mate-
riale care in timpul precipitarii sa conduca la mate-
riale cu porozitate si suprafata specifica variabila.
Avand in vedere utilizarea materialelor in scopuri
medicale se impune ca materialele adaugate sa fie
biocompatibile si netoxice. Acesta a fost conside-
rentul pentru care pentru modificarea structurii am
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Potential contributions compared
to the most recent achievements
in the main publications

Specific surface and porosity are important ele-
ments for apatites that are used in medicine. It is not
recommended the usage of uncalcinated apatites
with high crystallinty, because for dental purposes
present weak mechanical resistance and for bone
reconstruction, due to the higher reactivity (higher
solubility), lead to local inflammations in time [1].
Different behavior of the biomaterials based on
apatites, calcinated and uncalcinated, is determined
by three parameters: specific surface, porosity and
crystallinity. This is the reason why textural proper-
ties (morphology) were changed.

If the modification of crystallinity could be made
by varying the thermal treatment parameters (reac-
tion temperature, calcinations times), The modifica-
tion of the specific surface could be made by
adding materials that during precipitation lead to
materials with variable specific surface and porosity.
Considering that these materials are used in medi-
cine, they have to be biocompatible and non toxic.
This is the reason why | use SiO», added in synthe-
sis in the form of natrium silicate. Because natrium

silicate react with calcium nitrate and forming calci-
um silicate, with the formula CaOxSiOo, precipitate
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Fig. 1.
Instalatie pentru sinteza hidroxiapatitei

Installation for hydroxyapatite synthesis

utilizat SiO5, adaugat in sinteza sub forma de silicat

de sodiu. Intrucat silicatul de sodiu reactioneaza
instantaneu cu azotatul de calciu cu formare de pre-
cipitat de silicat de calciu, cu formula CaOxSiOo,

precipitat care se disperseaza neuniform in masa
apatitei, au fost necesare cercetari experimentale
care sa conduca la modul de adaugare al reac-
tantilor, temperatura si pH. in urma masurétorilor
experimentale efectuate s-a stabilit schema tehno-
logica de obtinere a apatitelor cu diferite compozitji
chimice si proprietafi morfologice.

Modificarea proprietatilor texturale si adsorbtive
a materialelor preparate a fost testata in procesul
de adsorbtie a ionilor de cupru [2]. Cresterea tem-
peraturii influenfeaza in sens pozitiv procesul de
absorbtje in toate cazurile, ceea ce denota faptul ca
are loc o chemosorbtie. De asemenea rezultatele
arata ca apatita pura conduce la viteze de absorbfiie
mai mici fatd de apatitele cu structura modificata

Fig. 2.
Detaliu instalatie: Y mixer (folosit pentru con-
tactarea reactantilor)

Installation detail: Y mixer (used for contacting
reactants)

Fig.3.
Detaliu instalatie: pompa peristaltica

Installation detail: peristaltic pump

that is dispersed uniformly in the apatite mass,
experimental researches were needed in order to
establish the order of adding the reactants, the
reaction temperature and pH. After several meas-
urements the technological block for the process of
obtaining apatites with different chemical composi-
tions and morphological properties was established.
The textural and adsorptive properties of the mate-
rials prepared were tested in the adsorption process
of the cooper ions [2].

The increase of the temperature influence in a
positive way the adsorption process, because a
chemo-sorption take place. Also, the results show
that pure apatites lead to lower adsorption rates
comparative with apatites modified with SiO5. SiO5

addition increase the porosity, specific surface and

adsorption rate, this is the explanation that the

process took place at the surface of the particles.
After the process described before, were pre-
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prin adaos de SiO,. Adaosul de SiO5 conduce la
cresterea porozitatii, a suprafetei specifice si con-
comintent si a vitezei de absorbtie ceea ce arata ca
procesul se desfasoara la suprafata particulelor.
Dupa procedeul descris anterior au fost
preparate probe de hidroxiapatita partial substituite
cu ioni de fluorura, cu formula generala
Caq(PO4)g(OH)o_xFy,unde 0,67<x<1,48. Aceste

fluorhidroxiapatite au fost depuse, prin procedeul
numit "flame spraying”, pe suprafata unor aliaje din
magneziu [3]. Caracterizarile prin microscopie elec-
tronica prin scanare (SEM) indica posibilitatea rea-
lizarii de straturi uniforme de fluorhidroxiapatita cu
grosimi de 50 micrometri. Analiza IR a depunerilor
arata ca ionii de fluorura au intrat in structura hidrox-
iapatitei, marindu-i astfel stabilitatea termica, fapt
demonstrat prin analiza de difractie cu raze X (RX).
Deci, prin adaosul de flour se pot obtine diferite
materiale pe baza de apatite care pot fi utilizate cu
succes in acoperirea aliajelor de magneziu. In con-
cluzie, cercetarile intreprinse in cadrul lucrarii indica
posibilitatea de largire a gamei de biomateriale care
au la baza apatitele/apatitele substituite cu fluor.

Elaborarea modelului matematic a procesului
de precipitare a hidroxiapatitei presupune masura-
tori care sa evidentieze variatia in timp a principalu-
lui parametru, care in cazul de fata este diametrul
particulelor si modul in care viteza de crestere e
influentata de pH, temperatura [4]. S-au facut simu-
lari pentru validarea modeului propus; marimea par-
ticulelor prezise de model sunt in concordanta buna
cu datele experimentale. In concluzie, modelul
poate prezice rezonabil viteza de crestere la diferite
conditii de lucru (concentratii si temperaturi) si poate
fi folosit pentru analiza datelor experimentale din
procesul de cristalizare. Modelul matematic a aces-
tui proces prezinta importanta practica deoarece
prin intermediul lui pot fi rezolvate principalele pro-
bleme de inginerie, reglare automata si control, in
special reglarea raportului reactantilor.
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pared hydroxyapatites partial substituted with fluo-
ride jons, with the general formula
Caqg(PO4)s(OH)o_«Fy, where 0,67<x<1,48. This

fluorhydroxyapatites were deposed by a process
called “flame spraying” on the surface of magne-
sium alloys [3]. Characterizations using electron
scanning microscopy (SEM) show the possibility to
realize uniform coatings (layers) of fluorhydroxyap-
atites, with 50 micrometers thickness. The IR analy-
sis of the layers indicates that the fluoride ions
entered in the hydroxyapatite structure, increasing
its thermal stability. This fact is demonstrated also
by the XRD measurements. In conclusion, by fluo-
rine addition, different materials based on apatites
could be obtained and then successfully used for
coating magnesium alloys. These researches indi-
cate the possibility to enlarge the sorts of biomate-
rials based on apatites partial substituted with fluo-
rine.

The mathematical model elaboration imply
measurements that relieve the evolution in time of
the main parameter, here is the particle diameter
and the way that the growth rate is influenced by
pH, temperature [4]. Simulations were made in
order to validate the model. Predicted particle size
characteristics compare favorably with experimen-
tal data collected. In conclusion, the model was able
to predict reasonably well the growth rates for differ-
ent work conditions (concentrations and tempera-
tures) and can also be used to analyze experimen-
tal data from crystallization. The mathematical
model of this process presents practical importance
because it could be used to solve the main engi-
neering problems, automatic control and specially
setting the reactants ratio.
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Pe langa utilizarile devenite comune: compo-
nenta cimenturilor dentare si al materialelor de con-
structie osoase, acoperiri ale implanturilor osoase,
fosfatii de calciu devin materiale tot mai frecvent uti-
lizate si in alte domenii: pentru purificarea apelor cu
ioni ai metalelor grele, dar si a celor care prezinta
radioactivitate - conduce la economii de energie si
la scaderi ale costurilor in procesul tehnologic; in
agricultura: cercetarile preliminare efectuate pe
pomii si legumele din incinta S.C. AGROINDUSTRI-
ALA S.A. au demonstrat o buna aderenta a hidroxi-
apatitei pe suprafata foliara - conduce la reducerea
dozelor de fungicide aplicate, astfel se obtin pro-
duse agricole mai ecologice iar solul este mai putin
poluat. Rezultatele obtinute sunt concretizate prin 3
brevete. Hidroxiapatitele cu structura morfologica
controlata (diametrul particolelor, porozitate,
suprafata specifica) au inceput sa fie utilizate n
dializa, un alt domeniu important in care acestea isi
gasesc aplicabilitatea.

Relatarea succinta a sprijinului acordat
si a obstacolelor intdmpinate pe parcursul
realizarii tezei de doctorat

Tn cadrul cercetarilor experimentale intreprinse,
apatita a fost preparata prin precipitare. Procesul
global de precipitare este alcatuit din doua etape:
1. nucleatia si 2. cresterea germenilor. Din cauza
suprasaturatiei foarte mari, nucleatia este instanta-
nee, foarte greu de controlat, mijloacele tehnice de
care se dispune la ora actuala nu permite studierea
separata a acestui proces. Acesta este motivul pen-
tru care procesul de precipitare s-a studiat in
ansamblu: nucleatie - cresterea germenilor

Sugestii pentru CNCSIS privind
finantarea tinerilor doctoranzi
in vederea finalizarii tezei de doctorat

Tinerii doctoranzi finantati in vederea finalizarii
tezei de doctorat sunt mult mai motivati si implicati
in activitatile proiectului de cercetare, ceea ce con-
tribuie la formarea acestora in spiritul cercetarii stiin-
tifice performante si la pregatirea profesionala de
Tnalta calitate, care va favoriza accesul lor ca viitori
cercetatori in colective de cercetare cu experienta
din tard sau strainatate. in vederea obtinerii unor
rezultate deosebite este necesara Tmbunatatirea
calitatii si eficientei activitatii de cercetare desfasu-
rate Tn universitate prin: dotarea/modernizarea la-
boratoarelor existente; acreditarea laboratoarelor
de masurari, incercari; abordarea unor teme com-
plexe de cercetare exploratorie si de frontiera inter-
disciplinare pe directii noi; accesul la baza de date
si publicatii; cresterea productiei stiintifice si a vizi-
bilita{ii cercetarii romanesti prin publicarea in reviste
ISI cu factor mare de impact.

Besides the common uses: the composition of
dental cements and construction materials bone,
bone implant coatings, calcium phosphates are
more commonly used materials in other areas: for
purification of water by heavy metal ions, but also
those who have radioactivity - leading to energy
savings and cost reductions in process technology,
in agriculture: preliminary research made on trees
and vegetables inside SCAGROINDUSTRIALA SA
showed good adhesion of hydroxiapatite to leaf sur-
face - leads to reducing the dosage of fungicides
applied, producing agricultural products greener
and less polluted soil. The results are embodied by
3 patents. Hydroxyapatites with controlled morpho-
logical structure (diameter of particles, porosity, sur-
face area) began to be used in dialysis, another
important area in which they are enforceable.

Brief overview of the support received,
and main obstacles
during the PhD thesis

In the experimental investigations carried out,
apatite has been prepared by precipitation. Global
precipitation process consists of two phases:
1. nucleation and 2. crystal growth. Because of the
very high supersaturation, nucleation is instanta-
neous and is very difficult to control, technical
means that are available at present does not allow
separate study of this process. This is why the pre-
cipitation process was studied as a unit: nucleation
- growth of germs.

Suggestions to CNCSIS on funding
young doctoral students
to finalize their PhD thesis

Young graduate students funded to complete
the thesis are more motivated and involved in the
research project, which contribute to them in the
spirit of scientific research performance and high
quality training that will enhance access for future
researchers in their collective research experience
in the country or abroad. In order to achieve out-
standing results is necessary to improve quality and
efficiency of university research activities by: facili-
ties / modernization of existing laboratories, accred-
itation of laboratories for measuring, testing,
addressing complex issues and exploratory
research on new directions of interdisciplinary bor-
der, access to database and publications, increased
scientific production and visibility of romanian
research by publishing in ISI journals with high
impact factor.

[ |
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Ideology and political action,

cultural directions and
social involvement

Scurta prezentare a lucrarii de doctorat

Istoriografia a sustinut ca , Tribunele” de la Sibiu
si Arad, tribunismul si tribunigtii au jucat un rol
important in modificarea atitudinii politice a
roméanilor ardeleni in perioada dintre Memorand
(1892) si victoria noului activism (1905), ca au
reprezentat un releu cultural pentru junimismul din
Vechiul Regat si au contribuit mai mult sau mai putin
consistent la modernizarea societafii romanesti
intracarpatice la sfarsitul secolului al XIX-lea n
domeniile scolar, bisericesc si economic. Finalitatea
anchetei mele a constat in a sintetiza sursele biblio-
grafice si a le corobora cu materialul arhivistic nou-
accesat, in scopul elaborarii unei analize a locului si
rolului tribunismului si tribunistilor Tn istoria
romanilor din Dubla Monarhie.

Profesor coordonator
Prof. Dr. Nicolae Bocsan

Short abstract of the PhD thesis

Historians argued that the ,Tribuna” newspa-
pers from Sibiu and Arad, the tribunism and its pro-
moters played an important role in modifying the
political attitude of the Romanians in Hungary
between the time of the Memorandum (1892) and
the breakout of the new activism (1905). It was also
said that the tribunists represented a cultural relay
for the Romanian Junimism and that they had more
or less consistently contributed to the modernization
of the Romanian society in Hungary at the end of the
19th century, regarding school and education,
church relation with society and economy. Taking
into account all these premises, my thesis tried to
gather as much new data on the subject as possible,
and, using new documents, a new approach and the
so much needed criticism,
aimed at elaborating a mono-
graph that would underline the
place and role of the Tribu-
nism not only on particular
areas of interest, but seeing it
as a whole, as a phenomenon
that ideologically exceeded its
promoters’ expectances, but
politically ended in failure
because of its leaders lack of
experience.

| have begun by ana-
lyzing the intellectual origins
of this current and the educa-
tional background of its pro-
moters: a group of educated
young men that gathered
around the “Telegraful
Roman” newspaper. The con-
clusion was that without

La conferinta internationald IEEE Eurocon 2007,

At the IEEE Eurocon 2007 international conference,

Archbishop Saguna’s support
in the late '860’s, the people
that formed the original hard-
core of the Tribunism would
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Am finceput prin analiza premiselor, coborand
cronologic in perioada formarii universitare a viito-
rilor redactori si a coagularii doctrinare in jurul
»1elegrafului Roman”, in ideea ca fara actiunile mi-
tropolitului Andrei Saguna din anii '60-'70 de spri-
jinire a tineretului studios, grupul tribunist nu ar fi
prins vreodata consistenta. Activitatea in cadrul
miscarii nationale a ocupat un segment important
din economia textului, deoarece rafiunile existentei
tribunismului au fost, in primul rand, de ordin politic.
Nu am putut neglija nici dimensiunea culturala si nici
angajamentul social al promotorilor sai, cu menti-
unea ca aceste areale nu s-au ridicat niciodata ca
importanta si ca rezultate la nivelul celui dintai. Am
inserat de asemenea un exercifiu argumentativ
menit sa demonstreze ca intre 1884-1905 tribunistii
pot fi priviti ca ,grup de interese”, in acceptia socio-
logica a termenului si ca acest model interpretativ ar
trebui extins Tn cercetarile istoriei miscarii nationale
a romanilor din Transilvania.

Importanta temei abordate
in cadrul tezei de doctorat
pe plan national si international

Tribunismul a fost un curent politic, cu reverbe-
ratii culturale si intr-o mai mica masura si sociale,
coagulat in jurul gazetei , Tribuna” din Sibiu si ulteri-
or a ,Tribunei Poporului” din Arad.

Studiul sau prezinta importan{a pentru istoria
politica a romanilor din Ungaria pe de o parte
deoarece promotorii sai reprezinta ,veriga lipsa” din-
tre activismul de traditie saguniana si noul activism
din 1905, pe de alta parte deoarece prin intermedi-
ul acelorasi promotori viata politica a romanilor din
Ungaria a inceput sa fie direct influentata de par-
tidele din Vechiul Regat. In plan cultural — de fapt Ii-
terar, tribunismul a incercat, prin vocea lui loan
Slavici, sa impuna o serie de criterii estetice care sa
orienteze tinerii autori transilvaneni spre realism,
generand o efervescenta culturald care a pregatit
terenul pentru generatia ,Luceafarului”.

In ceea ce priveste relevanta internationala a
temei, tribunismul poate fi oricAnd considerat un
studiu de caz in evolufia politica si culturala a
minoritatilor nationale din Ungaria dualista, cerce-
tarea sa incadrandu-se in demersurile recuperatorii
ale spatiului central-european antebelic.

Contributiile potentiale raportate la cele
mai recente realizari existente in fluxul
principal de publicatii

Teza "Tribunismul 1884-1905" va reprezenta,
foarte probabil, o resursa istoriografica importanta
pentru epoca studiata (au debutat deja continuari) si
un model metodologic de valorificare a paradig-
melor sociologice in cercetarea istoriei miscarii
nationale. Estimez ca in scurt timp, odata cu coag-
ularea noii generatii de istorici a migcarii nationale,
referiri la lucrare sau la studiile adiacente si la
metodologia cercetarii vor fi prezente in reviste
romanesti cu vizibilitate internationala, dar si in
periodice central-europene.

never have worked as a group. The analysis of the
tribunists’ political activities inside the Romanian
National Movement represents a large segment of
the thesis, and in the end, using a sociological
approach from a pluralist point of view, came out
the image of an interest group that tried to take over
de leadership of the Romanian National Party in
Hungary in order to restore the old activist tactics
promoted by A. Saguna. The cultural dimension and
the social involvement of the current have not been
neglected, but | must say this areas have never
been shown equal attention compared with the
political life.

The conclusions of the thesis point out the fact
that seeing the tribunists as a group — from a soci-
ological pluralist perspective — could prove quite
useful in understanding and explaining some major
processes in the political life of the Romanians from
19th century Hungary, rather then using the old
nationalism-based ideological perspective.

Describe the importance
of your PhD topic,
both on national and international levels

The Tribunism was a political current that also
had a certain cultural and social impact. It coagu-
lated around the “Tribuna” newspaper from Sibiu
and later around the “Tribuna Poporului” from Arad.

The tribunism’s study brings new data and a
more accurate understanding of the Romanian
political activity in Hungary. Its promoters form “the
missing link” between the old activism sustained by
Archbishop Saguna and the new activism from
1905. The same promoters are the ones that
brought up the habit of using the intervention of the
political parties from the Old Kingdom of Romania
in the political life of the Romanians from Hungary.
Culturally, in fact literarily, the tribunism constantly
tried through the voice of loan Slavici to impose a
set of esthetical criteria for young writers, persuading
them to embrace realism, and the result was a cul-
tural effervescence that prepared the ground for the
future generation from “Luceafarul”.

As for the international relevance of the subject,
the tribunism can always be seen as a comparison
term for other similar currents developed by the
national minorities in Hungary, its research being a
part of the larger scientific program of retrieving and
understanding the world of modern Central Europe.

Potential contributions compared
to the most recent achievements
in the main publications

The thesis "Tribunismul 1884-1905" will quite
probably represent a valuable historiographical
resource for the dualist era in Transylvania and a
model for how sociological theories can be succes-
fully used in the study of the Romanian National
Movement in 19th century Hungary. We estimate
that in a short while, after the rise of the new gener-
ation of Transylvanian political life researchers,
references on this thesis and the adjacent books
and papers will increase in number, both in
Romanian and Central-European periodicals.
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Modul de valorificare/diseminare
a rezultatelor cercetarii
(publicare articole, participare la
conferinte, potentiale aplicatii ale temei)

Carti:

Vlad Popovici, Tribunismul (1884-1905), Cluj-
Napoca, PUC, 2008, 434 p., ISBN 978-973-610-
805-1.

Recenzii:

Cornel Sigmirean, Viad Popovici, Tribunismul
(1884-1905), in ,Anuarul Institutului de Cercetari
Socio-Umane ,Gh. Sincai” din Targu-Mures, XlI,
2009, p. 289-291. ISSN 1454-5284.
http://www.ceeol.com/aspx/authordetails.aspx?auth
orld=2d00f6b4-7d5c-448d-bfed-dac199ea5cOf.

Articole in periodice:

fnﬁin;area »Iribunei” sibiene (1884) — evenimente,
opinii istoriografice, sugestii, in ,Tara Barsei”,
Brasov, serie noua, 7, 2008, p. 61-67. ISSN 1583-
3119.
http://tara-barsei.ro/wp-content/uploads/2009/02/
popovici2008.pdf.

Finantarea ziarului ,Tribuna” din Sibiu si afacerea
LFondului lancu” (1884-1899) in ,Anuarul Institutului
de Istorie ,George Baritiu” din Cluj-Napoca”, XLVII,
2008, p. 429-436. ISSN 1220-5176.
http://history-cluj.ro/Istorie/Ro/startIstorie_publicatii
2002.htm.

Relatiile dintre grupul tribunist si Mitropolia
Ortodoxa de la Sibiu in perioada 1884-1892 in
+LAnuarul Scolii Doctorale Istorie. Cultura. Civilizatie
a Universitatii Babes-Bolyai din Cluj-Napoca”, I,
2007, p. 171-178. ISSN 1841-5717.

http://ubbcluj.academia.edu/VladPopovici/Papers/1
39240/Tribunists-and-the-Romanian-Orthodox-
Church-in-Transylvania-1884-1892.

Septimiu Albini la Tribuna din Sibiu (1886-1894) in
»LAnuarul Institutului de Istorie ,George Baritiu” din
Cluj-Napoca”, XLVI, 2007, p. 177-188. ISSN 1220-
5176.
http://history-cluj.ro/Istorie/Ro/startIstorie_publicatii
2002.htm.

Publicatii activiste proguvernamentale romanesgti
din Ungaria dualista. Discursul politic al ziarelor
Patria si Viitorul in “Revista Bistritei”, 20, 2006, p.
293-300.
http://ubbcluj.academia.edu/VladPopovici/Papers/1
39230/Romanian-pro-government-political-
activism-in-19th-century-Hungary--the-newspa-
pers--Patria--and--Viitorul- .

Consideratii pe marginea unui proiect de memorand
romanesc din anul 1887 in ,Anuarul Scolii Doctorale
Istorie. Cultura. Civilizatie a Universitatii Babes-
Bolyai din Cluj-Napoca”, I, 2006, p. 327-335. ISSN
1841-5717.
http://ubbcluj.academia.edu/VladPopovici/Papers/1
39233/The-Memorandum-sketch-elaborated-by-
loan-Slavici--1887- .

Further use and dissemination
of the research results
(articles, conference participations,
potential applications of the topic

Monographs:

Vlad Popovici, Tribunismul (1884-1905), Cluj-
Napoca, PUC, 2008, 434 p., ISBN 978-973-610-
805-1.

Reviews:

Cornel Sigmirean, Viad Popovici, Tribunismul
(1884-1905), in ,Anuarul Institutului de Cercetari
Socio-Umane ,Gh. Sincai” din Targu-Mures, XII,
2009, p. 289-291. ISSN 1454-5284.
http://www.ceeol.com/aspx/authordetails.aspx?auth
orld=2d00f6b4-7d5c-448d-bfed-dac199ea5cOf.

Journal articles:

fnﬁin;‘area » Iribunei” sibiene (1884) — evenimente,
opinii istoriografice, sugestii [The foundation of the
“Tribuna” newspaper — facts, historiographical opin-
ions, suggestions], in ,Tara Barsei”, Bragov, serie
noua, 7, 2008, p. 61-67. ISSN 1583-3119.
http://tara-barsei.ro/wp-content/uploads/2009/02/
popovici2008.pdf.

Finantarea ziarului ,Tribuna” din Sibiu si afacerea
LFondului lancu” (1884-1899) [The funding of the
“Tribuna” newspaper and the “lancu” fund affair
1884-1899], in ,Anuarul Institutului de Istorie
,George Baritiu” din Cluj-Napoca”, XLVII, 2008, p.
429-436. ISSN 1220-5176.
http://history-cluj.ro/Istorie/Ro/startlstorie_publicatii
2002.htm.

Relatiile dintre grupul tribunist i Mitropolia
Ortodoxa de la Sibiu in perioada 1884-1892
[Relations between tribunists and the Orthodox
Metropolitan Seat in Sibiu between 1884-1892], in
»LAnuarul Scolii Doctorale Istorie. Cultura. Civilizatie
a Universitatii Babes-Bolyai din Cluj-Napoca”, I,
2007, p. 171-178. ISSN 1841-5717.

http://ubbcluj.academia.edu/VIadPopovici/Papers/1
39240/Tribunists-and-the-Romanian-Orthodox-
Church-in-Transylvania-1884-1892.

Septimiu Albini la Tribuna din Sibiu (1886-1894)
[Septimiu Albini at the newspaper “Tribuna” from
Sibiu (1886-1894)], in ,Anuarul Institutului de Istorie
,George Baritiu” din Cluj-Napoca”, XLVI, 2007, p.
177-188. ISSN 1220-5176.
http://history-cluj.ro/Istorie/Ro/startlstorie_publicatii
2002.htm.

Publicatii activiste proguvernamentale romanesti
din Ungaria dualistd. Discursul politic al ziarelor
Patria si Viitorul [Romanian activist pro government
periodicals in dualist Hungary. The political speech
of the newspapers “Patria” and “Viitorul”], in
“Revista Bistritei”, 20, 2006, p. 293-300.
http://ubbcluj.academia.edu/VIadPopovici/Papers/1
39230/Romanian-pro-government-political-
activism-in-19th-century-Hungary--the-newspa-
pers--Patria--and--Viitorul- .
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La conferinta internationald IEEE Eurocon 2007,

At the IEEE Eurocon 2007 international conference,

Antecedentele modelului cultural tribunist: activi-
tatea tinerilor de la Telegraful Roméan in ,Tara
Barsei”, Brasov, serie noua, 5, 2006, p. 17-25. ISSN
1583-3119.
http://tara-barsei.ro/wp-content/uploads/2008/12/
popovici2006.pdf.

Elite si strategii politice in migscarea nationala
roméaneasca din Transilvania (1869-1894). Studiu
de caz: disputa activism in ,Anuarul Institutului de
Istorie ,George Baritiu” din Cluj-Napoca”, XLIV,
2005, p. 196-219. ISSN 1220-5176.
http://history-cluj.ro/Istorie/Ro/startlstorie_publicatii
2002.htm - French Abstract only.
http://ubbcluj.academia.edu/VladPopovici/Papers/1
38948/Elites-and-political-strategies-inside-the-
Romanian-National-Movement-from-Transylvania-
1869-1894- Full paper.

Citari:

Vasile Dobrescu, Functii si functionalitati in sistemul
de credit roménesc din Transilvania pana la Primul
Ré&zboi Mondial, Targu Mures, 2006, p. 111, 114.

Studii in volume colective cu recenzori:
Demografie si politica in paginile ,Foisoarei
Telegrafului Roméan” (1876-1877) in vol. Om §i so-
cietate. Studii de istoria populatiei Roméaniei (sec-
olele XVII-XXl), coord. Sorina Paula Bolovan, loan
Bolovan, Corneliu Padurean, Cluj-Napoca, 2007, p.
411-416.
http://ubbcluj.academia.edu/VladPopovici/Papers/1
39256/Demography-and-politics-at-the-review--
Foi%C5%9Foara-Telegrafului-Rom%C3%A2n---
1876-77-

Vlad Popovici

Presa Universitarh Clujeand

Consideratii pe marginea
unui proiect de memorand
roménesc din anul 1887
[Considerations on a
Romanian  memorandum
project from 1887], in
»2Anuarul Scolii Doctorale
Istorie. Cultura. Civilizatie a
Universitatii  Babes-Bolyai
din Cluj-Napoca”, Il, 2006, p.
327-335. ISSN 1841-5717.
http://ubbcluj.academia.edu/
VladPopovici/Papers/
139233/The-Memorandum-
sketch-elaborated-by-loan-
Slavici--1887- .

Antecedentele  modelului
cultural tribunist: activitatea
tinerilor de la Telegraful
Romén [Antecedents of the
tribunist cultural pattern: the
activity of the young men
from “Foisoara Telegrafului
Roméan”], in ,Tara Barsei’,
Brasov, serie noua, 5, 2006,
p. 17-25. ISSN 1583-3119.
http://tara-barsei.ro/wp-con-
tent/uploads/2008/12/
popovici2006.pdf.

Elite si strategii politice in miscarea nationalda
romaneasca din Transilvania (1869-1894). Studiu
de caz: disputa activism [Elites and political strate-
gies inside the Romanian National Movement from
Transylvania (1869-1894). Case study: activism vs.
passivity], in ,Anuarul Institutului de Istorie ,George
Baritiu” din Cluj-Napoca”, XLIV, 2005, p. 196-219.
ISSN 1220-5176.
http://history-cluj.ro/Istorie/Ro/startlstorie_publicatii
2002.htm - French Abstract only.
http://ubbcluj.academia.edu/VladPopovici/Papers/1
38948/Elites-and-political-strategies-inside-the-
Romanian-National-Movement-from-Transylvania-
1869-1894- Full paper.

Citations:

Vasile Dobrescu, Functii si functionalitati in sistemul
de credit roménesc din Transilvania pdna la Primul
Ré&zboi Mondial [Functions and functionalities inside
the Romanian banking system from Transylvania
before World War 1], Targu Mures, 2006, p. 111, 114.

Papers in collective volumes:

Demografie si politica in paginile ,Foisoarei
Telegrafului Roméan” (1876-1877) [Demography and
politics at the review “Foisoara Telegrafului Roman”
1876-1877], in vol. Om si societate. Studii de istoria
populatiei Roméaniei (secolele XVII-XXI)[Men and
society. Studies of Romanian population history
(17th-21th centuries)], coord. Sorina Paula Bolovan,
loan Bolovan, Corneliu Padurean, Cluj-Napoca,
2007, p. 411-416.
http://ubbcluj.academia.edu/VladPopovici/Papers/1
39256/Demography-and-politics-at-the-review--
Foi%C5%9Foara-Telegrafului-Rom%C3%A2n---
1876-77-
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Participari la reuniuni stiintifice nationale:

8"-9" May 2008, Brasov, Infiintarea "Tribunei" sibi-
ene (1884) - Constructia unui dosar istoriografic,
Sesiunea stiintifica de comunicari ,Tara Barsei”,
editia a Vll-a, ,Publicistica centrala si publicistica
provinciala in secolele XIX-XX", institutie organiza-
toare: ,Casa Muresenilor” Museum from Bragov.
www.muzeulmuresenilor.ro/mureseni_ro/ TB2008.doc

30"-31" May 2007, Cluj-Napoca, Septimiu Albini la
Tribuna din Sibiu (1886-1894), Sesiunea de comu-
nicari a Scolii Doctorale ,Istorie. Cultura. Civilizatie”
din Universitatea ,Babes-Bolyai” Cluj-Napoca.

21"-24" May 2007, Cluj-Napoca, Optiuni politice
moderne in discursul activist proguvernamental
roménesc din Ungaria dualista (1867-1892),
Conferinta: Modernizarea in Romania in secolele
XIX-XXI, institutii organizatoare: Centrul de Studii
Transilvane si Centrul de Studiere a Populatiei din
Cluj-Napoca.
http://www.centruldestudiitransilvane.ro/
Lista.aspx?t=Manifestari20062008

57" June 2006, Cluj-Napoca, Consideratii pe mar-
ginea unui proiect de memorand roméanesc din anul
1887, Sesiunea de comunicari a Scolii Doctorale
.Istorie. Cultura. Civilizatie” din Universitatea
.Babes-Bolyai” Cluj-Napoca.

17"-19" May 2006, Maru (CS), Relatiile dintre grupul
tribunist si mitropolia ortodoxa de la Sibiu in perioa-
da prememorandista (1884-1892), Sesiunea de
comunicari cu tema ,Biserica si Comunitate”.

27"-28" April 2006, Brasov, Modelul cultural promo-
vat de grupul tribunist (preliminarii si evolutie: de la
Foisoara Telegrafului Roman la Tribuna, Sesiunea
stiintifica de comunicari ,Tara Barsei”, editia a V-a,
»Politici culturale si cultura politica in secolele XVIII-
XX”, institutie organizatoare: Muzeul ,Casa
Muresenilor” din Brasov.
http://www.muzeulmuresenilor.ro/mureseni_ro/even
imente06.html

Site-uri de internet:

http://tribunism.yolasite.com/

Nota: Acest site va fi transferat in cursul anului 2010
pe un domeniu .ro, .com sau .org

Relatarea succinta a sprijinului acordat
si a obstacolelor intdmpinate pe parcursul
realizarii tezei de doctorat

Principala problema in desfasurarea cercetarii a
fost reprezentata de faptul ca majoritatea surselor
arhivistice au fost localizate in afara centrului de
cercetare. Mai cu seama cantitatea imensa de infor-
matie aflata la Biblioteca Academiei Romane din
Bucuresti a necesitat deplasari frecvente, cu atat
mai mult cu cat in primii doi ani ai cercetarii nu a fost
posibila nici utilizarea mijloacelor foto digitale Tn
arhiva acestei institutii. Abia la sfarsitul anului 2007,
prin bunavointa D-lui Acad. Dan Horia Mazilu, direc-

National scientific events attended:

8"-9" May 2008, Brasov, Infiintarea "Tribunei" sibi-
ene (1884) - Constructia unui dosar istoriografic
[The founding of the “Tribuna” newspaper (1884) —
How a historiographical dossier is being built],
Sesiunea stiintifica de comunicari ,Tara Barsei”,
editia a Vll-a, ,Publicistica centrala si publicistica
provinciala Tn secolele XIX-XX”, host: ,Casa
Muresenilor” Museum from Brasov.
www.muzeulmuresenilor.ro/mureseni_ro/ TB2008.doc

30"-31"™ May 2007, Cluj-Napoca, Septimiu Albini la
Tribuna din Sibiu (1886-1894) [Septimiu Albini at the
newspaper “Tribuna” 1886-1894], Sesiunea de
comunicari a Scolii Doctorale ,lstorie. Cultura.
Civilizatie” din Universitatea ,Babes-Bolyai” Cluj-
Napoca.

21"-24" May 2007, Cluj-Napoca, Optiuni politice
moderne in discursul activist proguvernamental
romanesc din Ungaria dualista (1867-1892)
[Modern political options in the Romanian pro gov-
ernment speech in  Hungary 1867-1892],
Conference: Modernizarea in Roméania in secolele
XIX-XXI, host: Centrul de Studii Transilvane si
Centrul de Studiere a Populatiei din Cluj-Napoca.
http://www.centruldestudiitransilvane.ro/
Lista.aspx?t=Manifestari20062008

5°-7" June 2006, Cluj-Napoca, Consideratii pe mar-
ginea unui proiect de memorand romanesc din anul
1887 [Considerations on a Romanian memorandum
project from 1887], Sesiunea de comunicari a $col-
ii Doctorale ,lstorie. Cultura. Civilizatie” din
Universitatea ,Babes-Bolyai” Cluj-Napoca.

17"-19" May 2006, Maru (CS), Relatiile dintre
grupul tribunist si mitropolia ortodoxa de la Sibiu in
perioada prememorandista (1884-1892) [Relations
between ftribunists and the Orthodox Metropolitan
Seat in Sibiu between 1884-1892], Sesiunea de
comunicari cu tema ,Biserica si Comunitate”.

27"-28" April 2006, Brasov, Modelul cultural promo-
vat de grupul tribunist (preliminarii si evolutie: de la
Foisoara Telegrafului Roman la Tribuna [The cultur-
al pattern promoted by the tribunists (preliminaries
and evolution: from “Foisoara Telegrafului Roméan”
to “Tribuna”], Sesiunea stiintifica de comunicari
.lara Barsei”, editia a V-a, ,Politici culturale si cul-
tura politica in secolele XVIII-XX”, host: Muzeul
»Casa Muresenilor” din Brasov.
http://www.muzeulmuresenilor.ro/mureseni_ro/even
imente06.html

On-line sites:

http://tribunism.yolasite.com/

Note: this site will be relocated during 2010 on a .ro,
.com or .org domain

Brief overview of the support received,
and main obstacles
during the PhD thesis

The main difficulty in my research was brought
up by the spreading of the archives in remote loca-
tions: Brasov, Sibiu and Bucharest. Especially the
large amount of sources (mainly correspondence)
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torul Bibliotecii Academiei, am putut fotografia o
parte a corespondentei dintre I. Slavici si V. Mangra,
pe care nu as fi avut altfel timp sa o mai cercetez.
Un alt centru important pentru cercetare a fost
Brasovul, unde prin bunavointa colegilor de la
Muzeul ,Casa Muresenilor” si in special a d-lui Dr.
Valer Rus si a lui Ovidiu Savu am avut acces la
surse importante privind istoria tribunismului asa
cum a fost perceputa de adversari. Deplasari au
avut loc si la Sibiu, unde am efectuat cercetari in
arhiva Institutului Teologic Ortodox.

Toate aceste deplasari nu ar fi putut avea loc
fara sprijinul financiar al CNCSIS in cadrul pro-
gramelor de burse doctorale (BD), mobilitati docto-
rale (MD) si granturi pentru tineri doctoranzi (TD).
Suportul financiar al acestei institutii, inclusiv in
publicarea cartii care a incheiat stagiul doctoral, a
fost vital bunei desfasurari a cercetarii.

Alaturi de acest sprijin financiar, nu pot insa sa
nu mentionez constanta supraveghere a conduca-
torului de doctorat, Prof. Dr. Nicolae Bocsan si
indrumérile sale care au fost de multe ori finalizate
prin descoperirea unor importante surse arhivistice
sau prin alegerea unei mai fericite cai de abordare
a subiectului.

Sugestii pentru CNCSIS privind
finantarea tinerilor doctoranzi
in vederea finalizarii tezei de doctorat

Consider ca CNCSIS ar trebui sa sustina in
continuare proiectele de finantare a doctoranzilor,
deoarece numai printr-un sprijin material constant gi
existand siguranfa unui venit pe perioada studiilor
se pot astepta din partea doctoranzilor rezultate
stiintifice valoroase. In noile conditii ale sistemului
.Bologna” o cercetare de doar trei ani, elaborata in
paralel cu alte activitati menite sa suplineasca lip-
surile pecuniare nu se va putea nicicand compara
cu una condusa pe fondul unei stari de siguranta
materiala si de suport efectiv al muncii stiinfifice,
premise care permit orientarea intregii energii inte-
lectuale spre desavarsirea cercetarii doctorale.

from the Romanian Academy Library in Bucharest
imposed frequent displacements, because at that
time the using of digital photography in this institu-
tion was prohibited. Only at the end of 2007, by the
kindness of Acad. Dr. Dan Horia Mazilu, director of
the RAL, this impediment was overcome. Another
important archive centre was Brasov, where the
researchers from “Casa Muresenilor” Museum
(especially Dr. Valer Rus and Ovidiu Savu) offered
me support in researching some important sources
on the image of the tribunists among their adver-
saries. Finally, in Sibiu, I've made some investiga-
tions at the Library of the Orthodox Theological
Institute.

All this ample archive research and the adjacent
travelling was funded mainly by CNCSIS fellow-
ships and grants (BD, TD, MD). The financial sup-
port of this institution was vital for the positive
course of my PhD and for the publishing of the relat-
ed papers and of the monograph that completed the
research.

Last but not least, | feel that | should mention
the constant support of Prof. Dr. Nicolae Bocsan,
my PhD advisor, who’s coaching proved more than
useful in both methodological perspective and dis-
covery of new sources.

Suggestions to CNCSIS on funding
young doctoral students
to finalize their PhD thesis

| believe that CNCSIS should finance future
PhD projects, because only with a strong financial
support one can finish a research and deliver valu-
able results. The short time destined for the study
and elaboration of the thesis (3 years) does not
allow the practice of other salaried activities without
jeopardizing the quality of the research work, so the
PhD student should feel “covered” from this point of
view if quality papers and ground-breaking conclu-
sions are expected.
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Dozimetrie retrospectiva
luminescenta cu aplicatii in
arheologie, geologie si mediu

Retrospective luminescence
dosimetry: applications

in archaeology, geology and
environmental studies

Scurta prezentare a lucrarii de doctorat

Fenomenele luminescente sunt generate de o
serie vasta de procese fizice. In scopul aplicatiilor
de dozimetrie retrospectiva insa, doar procesul de
termoluminescenta si cel de luminescenta stimulata
optic sunt de interes. Aceste fenomene consta in
emisia fotonica care apare in cazul stimularii ter-
mice, respectiv optice a unui izolator sau a unui
semiconductor care a fost in prealabil expus la un
flux de radiatii ionizante, aceasta emisie fiind depen-
denta de doza absorbitda. Mecanismul intrisec de
producere a acestor fenomene in cazul cristalelor
naturale, cu banda interzisa larga, cum ar fi cuarful
sau feldspatii este complicat gi iIn momentul de fata
nu este inteles in totalitate. In ciuda acestui fapt
insa, el poate fi aplicat cu succes pentru datare.

In ultima decada, metodele experimetale lumi-
nescente au cunoscut insemnate progrese tehno-
logice cat si metodologice, in momentul de fata fiind
caracterizate printr-un grad de rigoare intrinseca rar
egalat de alte metode de datare. Cu toate acestea
insa, tehnicile moderne de datare prin luminescenta
nu au fost aplicate pana acum in nici un laborator
din tara noastra.

Metoda datarii luminiscente implica aplicarea
simultana a doua tipuri de masuratori: cuantificarea
semnalului optic indus de radioactivitatea ambienta-
la in locul in care s-a pastrat proba si masurarea
exacta a dozei anuale care la randul sau este o
problema complicata, realizdndu-se prin masuratori
care includ spectrometria gama de nalta rezolutie,
spectrometria alfa sau activarea cu neutroni. O a
treia problema ce trebuie rezolvata este legata de
prelucrarea probelor in vederea masurarii semnalu-
lui luminescent.

Scopul tezei mele a fost dezvolatara si imple-
mentarea unor tehinicilor recente pentru deter-
minarea cu acuratete atat a paleodozei cat si a
dozei anuale si aplicarea acestora in cateva aplicatji
cheie.

Pentru determinarea paleodozei sau a dozei
echivalente, procedurile conventionale de separare
a cuarfului din sedimente si ceramici au fost

ALIDA IULIA TIMAR (GABOR)

Universitatea Babes-Bolyai Cluj-Napoca
Tel: +40 264405300
Fax: +40 2640591906
e-mail: alida.timar@ubbcluj.ro
alida_timar@yahoo.com

Profesor coordonator
Prof. Dr. Cosma Constantin

Short abstract of the PhD thesis

Luminescence phenomena encompass a very
wide range of processes. For the purpose of retro-
spective dosimetry only optically stimulated lumines-
cence (OSL) and thermoluminescence (TL)
processes are of interest. OSL and TL is the lumi-
nescence emitted from an irradiated insulator or
semiconductor during exposure to light or respec-
tively heat; thus OSL and TL are stimulated process-
es. The luminescence signal emitted is dependent
on the irradiation history of the sample. Although the
processes giving rise to luminescence phenomena
in natural wide-gap crystals such as quartz and
feldspars are complicated and not fully understood
this phenomenon can be exploited for dating. In the
past ten years luminescence dating has undergone
extreme technological and methodological
advances and at the moment is characterized by a
degree of quality control seldom seen with other dat-
ing techniques. Despite this however, state of the art
luminescence dating techniques have not been
applied in a Romanian laboratory up to now.

The scope of my thesis was to assure quality
control of procedures concerning paleodose and
annual dose estimation in our laboratory and imple-
ment state of the art measurement techniques in key
applications.

For equivalent dose measurement, the extrac-
tion of quartz and polymineral fine grains from sam-
ples using conventional luminescence dating sam-
ple preparation techniques was implemented in our
laboratory. The purity of the extracted quartz grains
was tested and confirmed by the absence of IR sig-
nals following irradiation. The dose rate delivered on
different substrates and for different grains sizes by
the Sr-Y beta source mounted on the Risg TL/OSL
DA-20 luminescence reader was determined by
making use of gamma dosed calibration quartz sup-
plied by Risg and equivalent dose measurement
procedures were validated through an intercompari-
son exercise with Gent Luminescence Dating
Laboratory, Belgium.

The annual dose was derived based on radionu-
clide concentrations determined in our laboratory by



implemetate. Imbogatirea extractelor in cuart a fost
verificata prin analize microscopice, iar lipsa conta-
minarii semnalului utilizat pentru datare a fost tes-
tata prin analizarea raspunsului obtinut in urma
stimularii in infrarosu. Debitul dozei absorbite in
urma iradierii cu sursa de *Sr-Y montata pe iradia-
torul automat al cititorului de luminescenta Risg TL
OSL DA-20 de catre granule de diverse marimi fix-
ate pe diverse substrate a fost determinat folosind
cuart de calibrare iradiat gamma. Procedurile
experimetale folosite in determinare paleodozei au
fost validate prin efectuarea unui exercitiu de inter-
comparare cu Gent Luminescence Dating
Laboratory, Belgia.

Doza anuala a fost calculata pe baza concen-
tratiilor de radionuclizi existente in probe, determi-
nate prin spectometrie gamma de inalta rezolutie,
folosind un detector cu semiconductor Ge de puri-
tate fnalta ORTEC. Sistemul a fost calibrat in
energie fosind o sursa de Eu iar in eficacitate
folosind un algoritm Monte Carlo, validat prin
masurarea de surse standard ale Agentiei
Internationale Atomice Viena. A fost implementata o
metoda pentru determinarea concentratiei de **Ra
in mod direct, prin utilizarea liniei gamma interferate
cu energia de 186.2 KeV, iar concentratiile de *Th,
24Ph, 21Bi, 2“Bi, ¥°Pb, **Ac, **Tl, si “K au fost deter-
minate in toate probele analizate.Validarea metode-
lor a fost facuta prin efectuarea unui exercitiu de
intercomparare cu alte doua laboratoare care folo-
sesc metode independente: spectrometrie alfa
(Departamentul de Radiochimie al Universitatii din
Veszprém, Ungaria), respectiv activare cu neutroni
(Institutul pentru Cercetari Nucleare, Mioveni,
Pitesti, Roméania). De asemenea, concentratiile de
radionuclizi din probele de loess analizate au fost
determinate prin spectrometrie gamma gi in labora-
torul de datare din Universitatea Gent.

Metodele de datare prin luminescenta au fost
aplicate pentru patru fragmente de ceramica
neoliticd provenite din cultura Lumea Noua, Alba
lulia, scopul acestui studiu fiind imbunatatirea
cronologiei acestui sit. Protocolul unialicota SAR
(single aliquot regeneration) a fost aplicat atat pen-
tru emisia UV a cuartului grosier (90-125 pm) prin
stimulare in albastru (OSL) cat si pentru emisia in
domeniul albastru al granulelor fine (4-11um) polim-
inerale extrase din probe in urma stimularii n
infrarosu (IRSL). Pentru comparare, tehnica con-
ventionala a dozelor aditive folosind mai multe ali-
cote (MAAD) a fost de asemena aplicata pentru
semnalul luminescent obtinut Tn urma stimularii ter-
mice (TL). Varstele obtinute prin aceste tehnici
diferite au fost in buna concordanta, dar s-a con-
cluzionat ca tehnica SAR OSL este mai robusta, si
are o precizie mai buna. Varsta OSL medie obtinuta
plaseaza tranzifia de la Cultura Foeni la Cultura
Petresti in situl Lumea Noua la 6.2+0.5ka, interval
ce este in buna concordanta cu asteptarile arhe-
ologilor. Pentru stabilirea unei cronologii complete a
evolutiei culturale a sitului Lumea Noua continuarea
investigatiilor se impune, dar cu toate acestea stu-
diul nostru reprezinta o prima confirmare a faptului
ca metodele luminescente pot contribui semnificativ
la realizarea acestui deziderat.

A doua aplicatie cheie a metodelor lumines-
cente este datarea sedimentelor, in principal a celor
de natura eoliana. Aceste depuneri reprezinta o

means of high resolution gamma ray spectrometry
using an ORTEC hiperpure germanium detector.
The system was calibrated in energy using an
europium source while the efficiency calibration
was performed using a Monte Carlo routine which
was  validated using IAEA  standards.
A method for determining **Ra concentrations
directly by making use of the interfered line at
186.2keV was implemented. **Th, *“Pb, **Bi, *“Bi,
2°Pp, 28Ac, 25T, and “K can be routinely measured
in environmental samples. The procedures have
been validated through an intercomparison exer-
cise with two other different methods - alpha spec-
trometry (The Radiochemistry Laboratory from
Veszprém), respectively instrumental neutron acti-
vation (Institute for Nuclear Research, Pitesti,
Romania), and with Gent Luminescence Dating
Laboratory where the same techniques are being
used (high resolution gamma spectrometry with rel-
ative efficiency calibration).

Luminescence dating was applied to four pot-
tery fragments excavated at Lumea Noua (Alba
lulia, Romania). The aim of this study was to apply
new approaches in optical dating to improve the
chronological framework for the site. To this pur-
pose, the SAR protocol was applied to both blue
(OSL) and infrared stimulated luminescence (IRSL)
signals from coarse (90-125 pm) quartz and
polymineral fine (4-11 um) grains, respectively. For
the sake of comparison, a more conventional
approach, which uses MAAD protocol and thermo-
luminescence TL signals from polymineral fine
grains, was applied as well. It was concluded that
compared to the TL method, the IRSL and OSL
approaches are based on a more robust dating
methodology. As SAR-OSL dating of quartz yielded
the most precise age estimates, this was consid-
ered to be the technique of choice. The average of
the four quartz SAR-OSL ages presented above
placed the transition from Foeni to Petresti culture
at Lumea Noua site around 6.2 + 0.5 ka, an
extremely plausible age taking into consideration
the archaeological information. Further investiga-
tions are needed for establishing a complete
chronological framework for the ancient cultural
development at Lumea Noua. Nevertheless our
study is a clear illustration of how luminescence
dating, especially by the use of state-of —the-art
techniques can contribute to this purpose.

The Romanian loess-palaeosol sequences pre-
serve a significant terrestrial record of Quaternary
climate change during at least five Glacial /
Interglacial cycles. In comparison to similar
sequences elsewhere in Central and Eastern
Europe, the deposits in Romania have been less
extensively studied. We have carried out a first opti-
cally stimulated luminescence (OSL or optical)
study for the loess-sequence near Mircea Voda
(Dobrogea, SE Romania) using silt-sized (4-11um)
and silt —sandy (63-90 um) quartz as dosimeter.
Obtained OSL ages confirmed that the uppermost
palaeosol (usually denoted by S1 in stratigraphic
nomenclature) formed during the last Interglacial.
Both sets of optical ages indicate that the L1 unit did
not accumulate at a constant rate, with loess being
deposited at a significantly lower rate during the
past ~50 ka. This illustrates the limitations of proxy
records to interpret and derive a chronology for
these deposits. The age results for the L1 unit con-
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arhiva a schimbarilor climatice din timpul Pleisto-
cenului, ratele crescute de depunere ale acestor
sedimente fiind indicatori ai perioadelor reci, van-
toase si aride. Implementrea unor metode fizice
pentru obtinerea unor varste ce reflecta in mod
absolut momentul depunerii acestor materiale este
vitala pentru a avea o buna intelegere a schim-
barilor climatice reflectate de aceste secvente.
Secventele de loess si paleosolurile intercalate din
Dobrogea reprezinta in detaliu schimbarile climati-
ce din ultimii 650 ka fiind unele dintre cele mai com-
plete secvente de acest tip din Europa. Metodele de
datare prin luminescenta stimulata optic au fost apli-
cate atat pe probe de cuart fin (4-11 ym) cat si
grosier (63-90 um) extrase din probe colectate din
statele L1, L2, L3 si L4 ale sectiunii Mircea Voda
obtindndu-se astfel o prima cronologie de mare
rezolutie a depunerilor eoliene din Sud Estul
Romaniei. Varstele obfinute confirma faptul ca
primul paleosol bine dezvoltat s-a format in timpul
ultimului stadiu interglaciar si indica faptul ca
depunerile eoliene din cursul ultimului stadiu
glaciar-interglaciar au avut loc in mod continuu dar
nu cu o rata constanta, viteza de depunere fiind mai
mica n ultimii 50 ka fata de perioada 60-70ka.
Varstele obtinute pentru L1 demonstreaza limitarile
aplicarii metodelor de datare relative pentru
obtinerea cronologiei depunerilor de natura eoliana,
infrmand  presupunerea  conventionala a
sedimetarii cu viteza constanta. Rezultatul studiului
nostru este insa in acord cu informatiile recente
obtinute prin aplicarea metodelor de datere lumi-
nescente in datarea secventelor de loess paleosol
din diferite zone ale platoului de loess din China,
unde de asemenea s-a constatat existenta ratelor
de sedimentare diferite. Prin urmare, studiul nostru
accentueaza necesitatea aplicarii unor metode de
datare absolute pentru obtinerea cronologiei
depunerilor de loess din Roméania si demonstreaza
potentialul utilizarii datarilor prin metode lumines-
cente in interpretarea acestor arhive ale paleocli-
matului.

Importanta temei abordate
in cadrul tezei de doctorat
pe plan national si international

Cu toate ca metodele de datare prin lumi-
nescenta sunt considerate un instrument deosebit
de valoros in studii de arheologie si geologie la nivel
mondial (a se vedea spre exemplu monografiile si
lucrarile extinse Aitken 1985, 1998, Roberts 1997,
Stokes 1999, Duller 2004, Wintle 2008 a,b- doar
pentru a da cateva exemple), aceste tehnici nu au
fost aplicate Tn mod constant si riguros in tara noas-
tra pana in momentul de fata. Mentionam ca au
existat cateva incercari de utilizare a termolumi-
nescentei pentru datarea de material arheologic in
Cluj Napoca in anii 80 (profesor V.Morariu) si pen-
tru datarea speleothemelor in Bucuresti (Labau et al
1996), dar cercetarile au fost stopate din motive pe
care nu le cunostem. Interesul grupului nostru con-
dus de profesorul C.Cosma in acest domeniu exista
de mai mult de un deceniu (Vasaru, Cosma, 1999),
prima aplicatie fiind facuta cu ajutorul unui dispozi-
tiv Harshaw modest, cu caracteristici tehnice speci-

trast with the commonly held assumption that loess
sedimentation in this region occurred at a constant
rate. They are, however, in line with the recent
insights gained from optical dating of Chinese loess,
as at several localities in the Chinese loess plateau,
loess accumulation rates have been found to vary
during the last glacial period. As such, our study fur-
ther demonstrates the importance of absolute dates
for interpreting these detailed archives of regional
climate and environmental change.

Describe the importance
of your PhD topic,
both on national and international levels

Despite the obvious importance and success of
luminescence techniques worldwide (review works
of Aitken 1985, 1998, Roberts 1997, Stokes 1999,
Duller 2004, Wintle 2008 a, b- just to name a few)
the method was not thoroughly applied in Romania
up to now. It should be mentioned that some
attempts in using thermoluminescence for dating
were made in the past by Professor V.V. Moraiu in
Cluj in the 1980s and by a group in Bucharest in
1990s (Labau et al 1996) but the research was
abruptly ceased for reasons we are not aware of.
The interest of the group of Professor Cosma in
luminescence dating dates for more than a decade
ago (Vasaru, Cosma 1999), and our first applica-
tions have been carried out using a Harashaw 2000
dosimetric system (Cosma et al 2006, 2008). In
2006, the material means necessary in order to
develop a modern luminescence laboratory affiliat-
ed to the Faculty of Environmental Sciences of
Babes-Bolyai University Cluj were finally obtained
through a research grant (CEEX 749/2006). The
work presented in this thesis started in the same
year and is undoubtedly linked to the development
of the first state of the art luminescence dating lab-
oratory in Romania.

At the moment the laboratory in Cluj is fully
operational and is providing transfer of knowledge
to other two luminescece dating laboratories under
developement in lasi and Bucharest.

The first aim of our work was to ensure that the
methodology applied in Luminescence Dating
Laboratory in Cluj both in the case of gamma spec-
trometric measurements (for radionuclide specific
activity determination in environmental samples) as
well as for sample preparation and luminescence
measurements are robust in order to be able to
obtain accurate values for both anual dose and
equivalent doses of samples investigated. In order
to do that, both internal checks and intercomparison
exercises with other laboratories have been per-
formed. The second but more important aim of this
thesis was to apply state of the art luminescence
methodology in dating archaeological and geologi-
cal materials of interest.

For archaeological applications, the Lumea
Noua site was chosen, as this location is considered
to be of major importance for reconstructing the
Neolithic and Aeneolithic periods in Romania and
well known for its Neolithic painted pottery. (Benea
et al., 2007)

Most efforts were conducted into appling lumi-
nescence methods for dating geological materials,
in particular the famous loess palaeosol sequence
of Mircea Voda. We have chosen this application



fice dozimetriei de personal prin termoluminesceta,
care nu sunt satisfacatoare in cazul aplicatiilor de
datare (Cosma et al, 2006, 2008).

In anul 2006, gratie unui contract de finatare
(CEEX 749-2006-C.Cosma) necesitatiile materiale
vitale pentru dezvolatrea unui laborator modern de
datare prin luminescenta in cadrul Facultafii de
Stiinta Mediului, Universitatea Babes-Bolyai Cluj
Napoca au fost asigurate. Intreaga mea activitate
desfasurata in cursul perioadei studiilor doctorale
este indisolubil legatd de dezvoltarea acestui labo-
rator. In momentul de fata laboartorul este complet
functional si ofera consiliere si sprijin altor doua
laboratoare de datare prin luminescenta aflate in
curs de dezvoltare in lasi si Bucuresti.

Pricipalul scop al tezei mele a fost imple-
mentarea si dezvoltarea metodelor de preparare a
probelor si analiza luminescenta pentru deter-
minarea palodozei, a metodelor gamma spectro-
metrice pentru determinarea concentrafiei de
radionuclizi din probe de mediu pentru deter-
minarea dozei anuale si verificarea acuratetji aces-
tor proceduri. Pentru aceasta, am aplicat teste de
rigoare interna si am participat in exercitii de inter-
comparare cu alte laboratoare.

Al doilea deziderat a constat in aplicarea
metodelor in studii de caz cheie. Ca aplicatie in
arheologie s-au datat ceramici provenite din situl
Lumea Noua. Acest sit are o importanta e majora
pentru reconstructia perioadelor Neolitic si Eneolitic
pe teritoriul Romaniei, fiind bine cunoscut in special
pentru ceramica tipica pictata (Cosma et al 2006,
Benea et al 2007).

Marea parte a eforturilor au fost insa directio-
nate pentru aplicarea metodei in geologie si paleo-
climatologie prin realizarea unei cronologii de mare
rezolutie a depunerilor de natura eoliana pentru
sectiunea de loess din apropierea localitaii Mircea
Voda, Dobrogea. Am ales aceasta aplicatie
deoarece in comunitatea stiintifica internationala
este unanim acceptat faptul ca sectiunile de loess
reprezinta o arhiva detaliata a schimbarilor climatice
din cursul Pleistocenului, depozitele din Romania
fiind mult mai putin studiate decat formatiunile simi-
lare din Europa de Vest (Frechen, 2003). Mai mult
decat atat, aceste depozite sunt considerate a fi
printre cele mai complete din Europa, presupunadu-
se ca reprezinta legatura dintre depozitele tipice
periglaciare din vest si depunerile tipic eoliene din
China.

O schema cronostratigrafica a depunerilor de
loess din Roméania bazata pe studii geomorfologice,
litologice si pedostratigrafice a fost realizata anterior
(Conea, 1969), iar studii recente asupra proprie-
tatilor magnetice ale acestor roci sedimentare si ale
paleosolurilor intercalate au evidentiat potentjalul
utilizarii variatiei susceptibilitatii magnetice in core-
latie cu curbele de variatie izotopica 6018 ca indi-
cator paleoclimatic (Panaiotu et al. 2001, Buggle et
al 2008). Cu toate acestea, metodele mentionate
mai sus se bazeaza pe presupunerea ca depunerile
au avut loc in mod continuu, cu o ratd de
sedimetare constanta si ca stratele nu contin hiaturi
de eroziune. Prin urmare, utilizdnd aceste metode,
se poate obtine doar o informatie indirecta asupra
varstelor stratelor in ansamblu.

Metodele de datare prin luminescenta sunt in
moment de fata singurele tehnici care permit deter-

because it is widely recognized that Romanian
loess sequences preserve a significant terrestrial
record of Quaternary climate change, but in com-
parison to similar sequences elsewhere in Central
and Eastern Europe, the deposits in Romania have
been less extensively studied (Frechen et al,
2003). Having an absolute chronology on
Romanian loess sequences is of uttermost impor-
tance as these sequences are thought to be
amongst the thickest and most complete in Europe,
and they form the link between the glacial loess
deposits of Western and Central Europe and the
non-glacial loess deposits that extend all the way to
China.

A chronostratigraphical framework for the
Romanian loess deposits has previously been
established through geomorphological, lithological
and pedostratigraphical analysis (Conea, 1969).
Luminescence dating has seen very little applica-
tion to Romanian loess. We are only aware of the
exploratory study by Balescu et al. (2003). In this
study, four IRLS ages were obtained for a section
near Tuzla (Dobrogea, SE Romania). Recent stud-
ies of the magnetic properties of the loess /
palaeosol sequences have demonstrated the poten-
tial of magnetic susceptibility as a climatic proxy
(see e.g. Panaiotu et al., 2001; Buggle et al., 2008);
the variations in magnetic susceptibility are then
matched to orbitally tuned 8180 records to derive a
depositional chronology for the sequences.
However, this approach assumes that the deposits
are complete (i.e. no erosive hiatuses are present),
and it can only provide indirect age information for
entire units.

An important interference that emerges from
detailed studies is the fact that loess record is sel-
dom continuous and even during the last inter-
glacial-glacial cycle large amplitude changes in sed-
imentation rates occurred.

Luminescence dating is, at present, the only
method that allows establishing an absolute
chronology for loess deposits. Moreover, the char-
acteristics of loess make it an ideal material for
developing, testing and applying luminescence
techniques. Indeed, luminescence dating uses
grains of quartz and/or feldspar, which are both typ-
ically abundant in loess, and the windblown nature
of loess ensures that the luminescence clock was
completely reset prior to deposition. Thus, obtaining
an absolute chronostratigraphical framework for the
Romanian loess deposits is essential to determine
(i) the timing of climatic events that are registered in
the loess, (ii) the rate of processes such as sedi-
mentation and pedogenesis and (iii) the correlation
between the loess sequences that are spread all
over Europe.

We point out as well that by reconstructing past
climates and the climatic variation throughout time
data obtained can be used to test the accuracy of
computer models that simulate climatic change.
Simulations of the radiative impacts of dust under
present climate conditions have been performed
and already incorporate the effects of anthropogeni-
cally derived dust (Tegen et al 1996). However, the
impact of the changes in the productivity of natural
dust sources over geological time and the incorpo-
ration of dust deflation, transport and deposition
processes is just beginning as spatially extensive
data sets documenting the observed changes in
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minarea de varste absolute pentru depunerile de
loess. Mai mult decat atat, datorita naturii eoliene a
depunerilor de loess, aceste reprezintd un material
ideal pentru metodele OSL, transportul granulelor
asigurand resetarea semnalului luminescent.

O concluzie de importanta majora rezultata in
urma aplicarii acestor metode este faptul ca
depunerile eoliene sunt in cazuri rare caracterizate
prin rate de sedimetare constante, variatii semifica-
tive ale acestui parametru avand loc in cursul ulti-
mului ciclu interglaciar-glaciar.

Prin urmare, obtinerea unei cronostatigrafii
absolute a depunerilor eolinene din Romania este
de importantd majora pentru a avea informatii
despre: cronologia evenimetelor climatice inregis-
trate in loess (formarea paleosolurilor), rata proce-
selor de sedimetare si pedogeneza, posibile corelari
intre evenimentele climatice inregistrate in sectiuni
din diferite zone geografice.

Precizam de asemenea, ca reconstructia paleo-
climatelor si a variatiilor climatice din trecut poate
sevi la verificarea modelelor climatice actuale.
Influenta depunerilor de praf de origine antropogena
au fost deja incluse in simulari (Tegen et al, 2006),
dar impactul acestui poluant trebuie luata in conside-
rare in stransa corelatie cu variatiile de origine natu-
rala ale cantitatii de praf din atmosfeta (Harrison et
al, 2001). Analiza ratelor de sedimetare terestre (in
speta in depunerile de loess) in relatie cu evolutia
paleoclimatului poate furniza date importante in
acest sens. Prin urmare, realizarea unor cronologii
absolute de mare rezolutie pentru secventele de
loess conduce la obtinerea de parametrii de input
pentru verificare modelelor climatice actuale,
servind nu numai in caracterizarea variatiilor din tre-
cut cat si pentru predictiile viitoare.

Contributiile potentiale raportate la cele
mai recente realizari existente in fluxul
principal de publicatii

Loessul este considerat un material ideal pentru
aplicarea metodelor de datare prin luminescenta. In
cursul acestei teze de doctorat a fost realizata o
prima cronologie absolutd de mare rezolufie a
depunerilor din secventa Mircea Voda (Dobrogea,
SE Romania), aplicand metode de datare prin lumi-
nescenta stimulata optic. Studiul a fost facut pe
probe colectate din ultimele patru perioade glaciare,
folosind ca dozimetru granulele fine (4-11um) de
cuart (Timar et al. 2010). Varstele obtinute core-
spund informatjilor pedostratigrafice si au fost com-
parate cu informatii adancime-varsta obtinute in
urma modelarii matematice a variatiei susceptibi-
litati magnetice (prin curtoazia doamnei confer-
entiar Cristina Panaiotu si domnului conferentiar
Cristian Panaiotu- Universitatea Bucuresti). Varstele
OSL obtinute indica insa faptul ca depunerile
eoliene din cursul ultimului stadiu glaciar-interglaciar
au avut loc in mod continuu dar nu cu o rata con-
stanta, viteza de depunere fiind mai mica in ultimii
50 ka fata de perioada 60-70ka. Varstele obfinute
pentru L1 demonstreaza limitarile aplicarii metode-
lor de datare relative pentru obtinerea cronologiei
depunerilor de natura eoliana, infirmand pre-
supunerea conventionala a sedimetarii cu viteza
constanta. Aceasta constatare este insa in acord cu

dust accumulation rates during the last interglacial-
glacial cycle are required in order to test model sim-
ulation of dust cycles (Harrison et al 2001). Thus
investigation of sediment deposition in relation to
palaeoclimatic changes is a major focus in modern
earth modeling because having an accurate knowl-
edge of the aeolian sedimentation rates during the
Quaternary may help in creating extended models
of dust cycles and thus of climate change, with
eventually making predictions on future trends pos-
sible. Thus, dating sedimentary deposits is impor-
tant for environmental sciences not only as a matter
of reconstructing the past trends but also for pre-
dicting future ones.

Potential contributions compared
to the most recent achievements
in the main publications

Loess is generally considered as an ideal mate-
rial for luminescence dating. We have reported the
first optically stimulated luminescence (OSL) ages
for the loess sequence near Mircea Voda
(Dobrogea, SE Romania). The study focussed on
loess from the last four glacial periods and used silt-
sized (4-11um) quartz as dosimeter (Timar et al.,
2010a). An internally consistent set of optical ages
was obtained and the optical ages have been com-
pared with a magnetic time-depth model ellaborat-
ed by Dr. Cristian Panaiotu and Dr. Cristina
Panaiotu (University of Bucharest) based on mag-
netic susceptibility measurements. Based on lumi-
nescence ages, evidence was presented for a vary-
ing loess accumulation rate during the Last Glacial.
the optical ages indicate that this unit did not accu-
mulate at a constant rate, with loess being deposit-
ed at a significantly lower rate during the past ~50
ka. This illustrates the limitations of proxy records
(such as magnetic susceptibility) to interpret and
derive a chronology for these deposits. The age
results for the L1 unit contrast with the commonly
held assumption that loess sedimentation in this
region occurred at a constant rate. They are, how-
ever, in line with the ideas emerging from the study
of Singhvi et al. (2001), and the recent insights
gained from optical dating of Chinese loess; at sev-
eral localities in the Chinese loess plateau, loess
accumulation rates have been found to vary during
the last glacial period (see e.g. Stevens et al. 2007;
Buylaert et al., 2008).

While it could be confirmed that the uppermost
palaeosol (usually denoted by S1 in stratigraphic
nomenclature) formed during the last Interglacial,
comparison with independent age control (pedos-
tratigraphy and a newly developed palaesomagnetic
time-depth model) also indicated that the dating
procedure underestimates the true burial age from
the penultimate glacial period onwards. The SAR-
OSL ages obtained for the three samples taken
below the S1 soil are interpreted as age underesti-
mates, with the degree of age underestimation
increasing with depth. Interestingly, the lumines-
cence characteristics do not indicate such behavior.
These results are consistent with those reported for
old (>70 ka) Chinese loess (Buylaert et al., 2007;
2008), and with the more general suggestion that
SAR may underestimate the true age (to some
degree) in the older age range (see e.g. Murray et
al., 2007). Our results are in contrast to the findings
by Murray et al. (2008) for quartz extracted from a



concluziile studiului efectuat de Singhvi in 2001, si
cu rezulate recente obfinute in urma datarii unor
secvente diferite din platoul de loess din China
(Stevens et al. 2007, Buylaert et al 2008).

Varstele luminescente obtinute confirma core-
larea primului paleosol bine dezvoltat (notat cu S1
in nomenclatura stratigrafica) cu ultimul Interglaciar.
In cazul probelor colectate insa din statele L2, L3 si
L4 s-a constatat ca varstele SAR-OSL obtinute prin
metode luminescente subestimeaza timpul trecut
din momentul depunerii. In mod interesant insa,
caracteristicile semnalului luminescent reprodus in
laborator nu indica faptul ca acest fenomen ar tre-
bui sa aiba loc. Aceste rezultate sunt in concor-
danta cu observatiile raportate pentru cuartul extras
din loess din China cu vérste de peste 70ka
(Buylaert et al. 2007, 2008) si cu sugestia mai gene-
rala ca protocolul SAR ar conduce la obtinerea de
doze echivalente care subestimeaza intr-o oare-
care masura paleodozele pentru varste mari
(Murray et al., 2007). Rezultatele sunt insa in deza-
cord cu concluziile unui studiu efectuat pe cristale
de cuart extrase din un_depozit din zona raului
Seyda din nordul Rusiei. In acest studiu (Murray et
al., 2008), doze naturale de aproximativ 350 Gy au
fost obtinute folosind regiunea liniara supra-expo-
nentiala a curbei de crestere a semnalului lumines-
cent in functie de doza, rezultdnd varste OSL in
buna concordanta cu informatia geologica.

Studiul nostru a concluzionat ca metodele SAR
OSL pot fi aplicate pe cuart fin extras din loessul de
origine dobrogeana pentru a obtine o cronologie de
mare acurate pana la varste de 70ka, varsta ce
sorespunde unei doze echivalente de 200Gy. Cel
putin in acest caz, se pare ca folosirea regiunii
liniare supra-exponentiale a curbei de crestere a
semnalului luminescent nu conduce la obtinera de
varste de mare acuratete, iar in cazul dozelor mari
posibilele influenta a debitului folosit in laborator tre-
buie luata in vedere.

Rezultatele mentionate anterior au fost prezen-
tate in cadrul “12th International Conference on
Luminescence and Electron Spin Resonance
Dating (LED 2008)”, 18-22 September 2008,
Peking University, Beijing, China, unde am
obtinut premiul “Vagn Mejdahl”pentru con-
tributii remaracabile ca student.

Tn ultimii ani, cuartul a ocupat pozitia de
dozimetru preferat pentru datarea prin lumi-
nescenta a depozitelor de loess. Diverse aplicatii au
fost facute folosind diferite marimi ale granulelor
minerale: cuart fin (4-11 ym) (Watanuki et al. 2003;
Wang et al. 2006; Lu et al. 2007; Timar et al., 2010),
mediu (35-63 um) (Roberts, 2006; Stevens et al.
2007; Lai et al., 2007) sau nisipos (63-90 um)
(Buylaert et al., 2007; 2008), presupunandu-se ca
pentru un depozit de natura eoliana oricare dintre
aceste fractiuni este potrivita pentru a obtine
momentul depunerii. Nu exista insa nici un studiu
care sa demonstreze explict acest lucru, prezen-
tand o comparatie intre vérste obtinute folosind
diferite fractiuni. In anul 2009 am realizat un aseme-
nea studiu pentru sectiunea Mircea Voda, con-
cluzionand ca varstele obiinute pe granule fine
difera semnificativ de cele obtinute folosind cuar{
nisipos (63-90 um) (Timar Gabor et al., 2010).

deposit on the Seyda River in northern Russia. In
the latter study, natural doses of ~350 Gy were
obtained using the high dose linear region of the
growth curve, which resulted in optical ages that
were in excellent agreement with the independent
age controls.

We concluded that optical dating of fine-grained
quartz can be used to establish a reliable chronolo-
gy for Romanian loess up to ~70 ka. This age val-
ues correspond to equivalent doses of ~ 200Gy. Up
to this value an exponential function and an expo-
nential plus a linear term function give the same
goodness of fit to experimental data. At least for our
samples, the results obtained from the high dose
linear region of the growth curve do not appear to
be accurate. The procedure underestimates the true
burial age when applied to loess that was deposited
before the last climatic cycle; further research is
necessary to establish what causes the age under-
estimation. Our results illustrated that an apparent-
ly reliable OSL laboratory measurement procedure
not necessarily guarantees an accurate determina-
tion of the true burial.

These finds have been presented at “12th
International Conference on Luminescence and
Electron Spin Resonance Dating (LED 2008)”,
18-22 September 2008, Peking University,
Beijing, China, where | was awarded with “Vagn
Mejdahl Prize” for Outstanding Poster
Presentation.

In recent years, quartz has become the dosime-
ter of choice and modern optical dating technology
is increasingly applied to various grain-size frac-
tions of quartz that have been extracted from loess.
Optically stimulated luminescence (OSL) dating has
been applied to silt-sized (4-11 um) quartz
(Watanuki et al. 2003; Wang et al. 2006; Lu et al.
2007; Timar et al., 2010), middle-sized (35-63 um)
quartz (Roberts, 2006; Stevens et al. 2007; Lai et
al., 2007) and sand-sized (63-90 um) quartz
(Buylaert et al., 2007; 2008). While it seems logic to
assume that for a windblown material (such as
loess) grains from several fractions are suitable for
optical dating, this has not been explicitly demon-
strated. At least to our knowledge, no studies are
available that compare the luminescence character-
istics and age of quartz grains of different granulo-
metric fractions extracted from loess. We have con-
ducted such a study on samples collected from
Mircea Voda loess section (Timar et al 2010 b). This
study demonstrated that luminescence dating of
loess may be more complicated. For samples col-
lected from the loess sequence near Mircea Voda
(SE Romania), it is observed that OSL signals from
silt-sized and sand-sized quartz yield ages that dif-
fer significantly. The OSL characteristics of both
fractions, however, appear just as suitable for dating
the deposits. The signals are dominated by a fast
component and they are thermally stable. The OSL
signals from the two fractions behave well in the
SAR protocol (in terms of recycling, recuperation
and dose recovery), indicating that the SAR proto-
col should be suitable for determining the equivalent
dose in both. As such, there would be no cause to
doubt the data generated by analysis of a single
grain-size fraction of quartz (at least from a pure
laboratory-methodological perspective). For now, it
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Caracteristicile semnalului OSL pentru ambele cate-
gorii de granule au fost analizate in detaliu, trecand
toate testele de rigoare intrinseca specifice metodei
si indicand astfel faptul ca datarea secfiunii utilizand
oricare dintre cele doua fractiuni si protocolul SAR
conduce la rezultate de buna acuratete. Rezultatele
obtinute conduc insa la o controversa logica cu rele-
vanta pentru studiile viitoare. Desi studiul nostru
reprezinta un caz individual se pare ca observatii
similare au mai fost facute foarte recent
(Vandenbergheet al., 2009). Studiul nostru arata fap-
tul ca datarea loessului, cel pufin in cazul varstelor
mari, raméane o tema de cercetare dificila.

Aceste rezultate au fost diseminate prin conmu-
nicari orale la ”International conference on loess
research - LOESSFEST °09 ”, 31 August -3
September 2009, Novi Sad, Serbia si ”10th inter-
national conference “Methods of Absolute
Chronology”, 21-25 April 2010, Gliwice, Poland.
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"Estimation of environmental radionuclide con-
centration in soils, a comparison of methods for
the annual radiation dose determination in lumi-
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Reality (B.EN.A-ICAI Conference)”, 18-20 July
2007, Alba-lulia, Romania. “Studies on the
radioactivity of lignite from the area between the
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September 2007, Cluj-Napoca, Romania.
“Charcoal-TLD combined method used for radon

47



48

TLD combined method used for radon monitor-
ing”- prezentare orala “Using natural lumines-
cent materials and MCP-N (LiF:Mg, Cu, P) chips
in environmental monitring”- prezentare poster

6. Masa rotunda” Varste absolute prin metode
nucleare cu aplicatii in arheologie, geologie si
mediu”, 29-30 August 2008, Alba-lulia,
Romania. “Datarea sedimentelor prin lumi-
nescenta stimulata optic” — prezentare orala

7. Conferinta internationala “12™ International
Conference on Luminescence and Electron
Spin Resonance Dating (LED 2008)”, 18-22
September 2008, Peking University, Beijing,
China. “Optical dating of Romanian loess using
fine-grained quartz” — prezentare poster

8. Conferinta internationala”’International con-
ference on loess research -LOESSFEST ’'09”,
31 August -3 September 2009, Novi Sad,
Serbia. "Optical dating of Romanian loess: a
comparison between sand-sized and silt-sized
quartz” — prezentare orala

9. Conferinta nationala cu participare inter-
nationala “Environment — Research, Protec-
tion and Management”, 05 - 08 November
2009, Cluj-Napoca, Romania. "Absolute dating
of Romanian loess- luminescence methodology
and palaeoclimatical implications”- prezentare
poster

10. Conferinta internationala ”10™ international
conference “Methods of Absolute Chrono-
logy”, 21-25 April 2010, Gliwice, Poland.
"Further investigations on the optical age of fine
silt (4-11 pm), coarse silt (35-50 ym) and fine
sand (63-90um) quartz grains extracted from
Romanian loess”- prezentare orala.

Relatarea succinta a sprijinului acordat
si a obstacolelor intdmpinate pe parcursul
realizarii tezei de doctorat

Sunt recunoscatoare coordonatorului meu stiin-
tific, Profesor Dr. Constantin Cosma pentru indru-
mare, pentru faptul ca m-a sustinut intotdeauna si
pentru eforturile facute pentru ca laboratorul de
datare prin luminescenta din cadrul Universitatii
Babegs-Bolyai sa existe.

Raman indatorata doamnei Conf. Dr. Cristina
Panaoiotu si domnului Conf. Dr. Cristian Panaiotu
(Universitatea Bucuresti) pentru ajutor in campanii-
le de colectare a probelor si pentru ca mi-au oferit
acces la rezultate nepublicate ale cercetarilor lor
(atat paleomagnetism cét si analize granulometrice).

Multumesc colegilor de la Departamentul de
Radiochimie al Universitatii din Veszprém si de la
Sucursala pentru Cercetari Nucleare Mioveni, Pitesti
pentru participare la execitiul de inercomparare.

In perioada 2007-2008 am efectuat o serie de
stagii de cercetare in Gent Luminescence Dating
Laboratory, fiind inmatriculatda pentru 8 luni ca
cercetator vizitator in cadrul Universitatii Gent, sub
coordonarea a Dr. Dimitri Vandenberghe si Prof. Dr.
P. Van den haute. O parte din cercetarea prezentata
in teza mea de doctorat se bazeaza pe activitatile
desfasurate in cadrul acestor vizite. Suportul logis-
tic si transferul constant de know-how oferit de Gent
Luminescence Dating Laboratory au adus o con-
tributie esentiala in dezvolatrea mea profesionala.

Multumesc de asemenea pentru sustinerea
financiara de care am beneficiat prin granturile
CEEX 749-2006 (C.Cosma) si TD-395 (A. Timar).
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Brief overview of the support received,
and main obstacles
during the PhD thesis

| am grateful for the support of my supervisor
Professor Constantin Cosma, for his guidance for all
the efforts he made in order for the Luminescence
Laboratory in Cluj to exist.

I have to acknowledge the excelent collaboration
with the Paleomagnetic Team from Bucharest. Conf.
Dr. Cristina Panaiotu (Faculty of Geology and Geo-
physics, University of Bucharest) and Conf. Dr.
Cristian Panaiotu (Faculty of Physics, University of
Bucharest), "entrusted” me with a great research
topic, guided me in the sampling campaigns and
gave me access to their unpublished data (both
paleomagnetism and grain size analysis).

| thank the colleagues in Radioachemistry De-
partment from University of Veszprém, Hungary and
in Institute for Nuclear Research Mioveni, Pitesti
Romania, for their collaboration in intercomparison
exercises.

| have performed several research stages in Gent
Luminescence Dating Laboratory being enrolled
(2007-2008 in total for about eight months) as a vis-
itor junior researcher in Gent University, Belgium
under the scientific supervision of Dr. Dimitri
Vandenberghe and Professor P. Van den haute. Part
of the work presented in my PhD thesis was carried
out during the frame of these visits. The constant
transfer of knowledge and the logistic support pro-
vided by Gent Luminescence Dating Laboratory is
highly acknowledged.

| am thankful for financial support of CEEX-
749/2006 (Constantin Cosma) and CNCSIS TD-395
(Alida Timar) research grants.



Sugestii pentru CNCSIS privind
finantarea tinerilor doctoranzi
in vederea finalizarii tezei de doctorat

Consider ca orice tip de finatare destinata tineri-
lor doctoranzi este binevenita, atat pentru
finalizarea tezei, dar, in ceea se priveste logistica
cel putin, poate la fel de importanta si pentru
demararea unor activitati in primii doi ani. In mod
special, consider importante granturile de mobilitate
internationald, pentru participari la conferinte si
efectuarea de vizite in alte laboratoare.In cazul meu
particular, consider ca o mare parte din reusitele
profesionale se datoreaza faptului ca am reusit sa
fiu in mod constant in contact cu comunitatea stiinti-
fica internationala activd in acelasi domeniu de
cercetare.

O scurta prezentare cronologica
a evenimentelor cheie din
povestea doctoratului meu

e Octombrie 2006 — inmatricularea.

e Octombrie 2006 — August 2007 — investigatii
gamma spectrometrice pentru determinarea con-
centratiei de radionuclizi din probe de mediu.

e Decembrie 2006 - vizita de cercetare in
Departamentul de Radioachimie al universitaiii din
Veszprém.

e |lunie 2007 — prima mea comunicare orala la o
conferinta internationala de prestigiu (“IXth

European Society for Isotope Research Workshop”)
Fotografia 1 — alaturi de domnul profesor Cosma
Constantin.

i - .

e August 2007 — Prima campanie de colectare a
probelor de loess sub suprevegherea doamnei
Conf. Dr. Cristina Panaiotu — Fotografia 2

e Octombrie 2007 — lunie 2008 - serie de stagii de
cercetare in Gent Luminescence Dating Laboratory,
Gent, Belgia — Fotografia 3

Suggestions to CNCSIS on funding
young doctoral students
to finalize their PhD thesis

| encourage any funding opportunities for doc-
toral students, not only in the final stage of their the-
sis but also for those who are just at the beginning.
In particular, | would suggest more funds to be alo-
cated for international mobility programmes for con-
ference attendance and visits to other laboratories
and universities. At least in my case, | believe that
my achievements have been very much influenced
by that fact that | managed to stay in contact to the
international scientific community.

A short illustrated chronology of ,,mile-
stone events” in ,the story of my PhD”

e October 2006 — Enrolment.

e Octomber 2006 — August 2007 — Gamma spec-
trometric investigations for radionuclide concentra-
tion determination in environmental samples.

e June 2007 — My first oral presentation at an inter-
national conference (Picture 1 — togheter with my
supervisor Profesor Constantin Cosma)

e August 2007 — Loess sampling campaign under
the supervision of Conf. Dr. Cristina Panaiotu
(Picture 2)

e October 2007 — June 2008 — Study stay in Gent
University, Belgium (Picture 3)

e February 2008 — Visit to Risg National Laboratory
at the invitation of Dr. Dimitri Vandenberghe.

e June 2008 — The decision of a lifetime- a choice
between a PhD position in The Nordic Laboratory for
Luminescence Dating and Aarhus University (world
leader in luminescence dating research) under the
supervision of Professor Andrew Murray (one of the
greatest researchers in luminescence and probably
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e Februarie 2008 — vizita de cercetare la Risg
National Laboratory, Danemarca.

e |unie 2008 — o decizie enorma pentru viitor —
alegerea intre o bursa de cercetare la Nordic
Laboratory for Luminescence Dating si Aarhus
University (incontestabil liderul mondial in cercetare
in domeniul datarii prin luminescenta) sub coor-
donarea profesorului Andrew Murray (probabil cel
mai apreciat cercetator activ in acest domeniu pe
plan international) si o pozitie de asistent universitar
in cadrul Universitatii Babeg-Bolyai. Am ales a doua
varianta, concentrandu-mi eforturile din urmatoarele
luni pentru dezvoltarea laboratorului de lumi-
nescenta din Cluj. — Fotografiile 4 si 5.

e Septembrie 2008 -12th International Conference
on Luminescence and Electron Spin Resonance
Dating Peking University, Beijing, China — conform
traditiei la aceasta conferinta de prestigiu se acorda
premii pentru cele mai bune prezentari ale stu-
dentilor. Am obf{inut premiul Vagn Mejdahl pentru
prezentarea “Optical dating of Romanian loess
using fine-grained quartz”. In Fotografia 6 apar ala-
turi de ceilalti premianti: Anine Larsen (The Nordic
Laboratory for Luminescence Dating and Aarhus
University), Renaud Joannes-Boyau (The Australian
National University) si Rome’e Kars (Delft
University of Technology) si de profesor Ann Wintle.

1ce ana niaecuroil G!Jlll. § T

2008
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feking Usivezsits
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e Septembrie 2008 - la recomandarea a Dr. Dimitri
Vandenberghe am fost invitata oficial de catre pro-
fesorul Zhong Ping Lai sa tin o prelegere la
Quinghai Institute of Salt Lakes (Chinese Academy
of Sciences), Xinning. Fotografia 7- pe platoul
Tibetan.

e August 2009 - vizita de cercetare la Gent
University

e Septembrie 2009 — reintoarcerea la Mircea Voda
pentru a colecta o proba suplimentara — Foto 8.

the mostly valued active professor in this field) and
a teaching assistant professor in Babes-Bolyai
University of Cluj Napoca. | have chosen the latter,
and in the following months | have contributed to the
developement of the luminescence dating laborato-
ry in Cluj. (Pictures 4 and Picture 5)

#

e September 2008 -12th International Conference
on Luminescence and Electron Spin Resonance
Dating Peking University, Beijing, China. Four
prizes were awarded to students who presented
papers at the conference: to Anine Larsen (The
Nordic Laboratory for Luminescence Dating and
Aarhus University), who received the Martin Aitken
Prize for Best Oral Presentation; to Renaud
Joannes-Boyau (The  Australian  National
University), Rome’e Kars (Delft University of
Technology) and myself, Alida Timar (Babes Bolyai
University), who each received the Vagn Mejdahl
Prize for an Outstanding Poster Presentation.
(Picture 6)




e Septembrie 2009 — LOESSFEST 09 — Fotografia
9 prezinta participantii la excursia organizata la
finalul conferintei.

e Decembrie 2009 — sustinerea tezei, dar...

e Fotografia 10 — Tmpreuna cu colegul Stefan
Vasiliniuc, colectand probe din sectiunea Costinesti,
pentru ca o noua poveste frumoasa de doctorat sa
poata incepe.

e September 2008- at the recommendation of Dr.
Dimitri Vandenberghe | was invited by Professor
Zhong Ping Lai to lecture at Quinghai Institute of
Salt Lakes (Chinese Academy of Sciences),
Xinning. (Picture 7- on Tibethan Plateau).

e August 2009- One week visit to Gent University.
e September 2009- back at Mircea Voda for one
extra sample (Picture 8)

e September 2009- LOESSFEST 09, Picture 9-
presents the participants to the field trip organised
after the conference.

e December 2009 — Defense of my thesis, but...
e Picture 10 - Sampling Costinesti Section for the
thesis work of my colleague Stefan Vasiliniuc, and
thus another beautiful story of a Phd just started.
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Corelarea factorilor prognostici si

predictivi, clasici si moderni,

cu angiogeneza si limfangiogeneza

in carcioamele colorectale

Correlation between classical and
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modern prognostic factors,

angiogenesis and lymphangiogenesis
in colorectal carciomas

Scurta prezentare a lucrarii de doctorat

Povestea mea incepe in toamna anului 2002,
perioada in care eram studenta in anul IV la
Facultatea de Medicina Generala, Universitatea de
Medicina si Farmacie Targu-Mures. Am inceput
atunci, sub ndrumarea domnului profesor Jung
loan, seful Catedrei de Morfopatologie, studiul car-
cinoamelor colorectale, Tn vederea elaborarii lucrarii
de licenta. In 2003 am participat cu o lucrare la
Congresul pentru studenti si tineri medici
“Marissiensis” iar in anul 2004 mi s-a oferit sansa de
a fi student demonstrator la aceeasi catedra. In
ultimul an de studentie, respectiv anul 2005, am
obtinut sprijinul UMF Targu-Mures in vederea par-
ticiparii la Congresul International al studentilor in
medicina care a avut loc in Cairo-Egipt. in acelasi
an am obtinut diploma de medic si am fost admisa
la rezidentiat unde am ales, in ordinea fireasca a
lucrurilor, specialitatea “Anatomie Patologica”. Am
fost, de asemenea, acceptata ca doctorand de catre
domnul profesor Jung loan, Directorul Scolii
Doctorale a UMF Targu-Mures. In februarie 2006
am devenit preparator universitar la Catedra de
Anatomie Patologica si am inceput, in paralel, acti-
vitatea de cercetare, continuand tema abordata in
studentie. Sub egida CNCSIS, CEEX si ANCS mi
s-a oferit sansa de a participa in mai multe proiecte
de cercetare in cadrul carora am putut efectua
schimburi de experientd in Ungaria (Budapesta,
Pecs) si Korea de Sud (Seoul), largind, astfel, spec-
trul cercetarii stiintifice, si finalizand teza de doctorat
in septembrie 2008, cu distinctia stiintifica “summa
cum laudae”, cu acordul nemijlocit, pe linga cele
amintite mai sus, al domnului Prof. Dr. Szentirmay
Zoltan, seful Departamentului de Patologie si
Biologie Moleculara al Institutului National de
Oncologie Budapesta, al domnului Prof. Dr. Raica
Marius, Seful Departamentului de Histologie si
Biologie Moleculara al Universitatii de Medicina si
Farmacie “Victor Babes” din Timisoara si al colabo-
ratorilor dumnealor.

Profesori coordonatori
Prof. Dr. loan Jung - Tg. Mures
Prof. Dr. Szentirmay Zoltan - Budapesta

Short abstract of the PhD thesis

My story begins in autumn of 2002, when | was
student in 4th year at Faculty of General Medicine at
University of Medicine and Pharmacy of Targu-
Mures. In order to elaborate my graduated thesis |
begin the research activity in field of colorectal can-
cer. My scientific supervisor was Prof. Dr. Jung loan,
Head of Pathology Department. In 2003 | have pre-
sented a paper at National Conference for Students
and young Medical Doctors and in 2004 | have been
obtained the possibility to be teacher for students at
Pathology Department. In 2005 | obtained financial
suport by UMF Targu-Mures in order to participate
at International Congress for Medical Students in
Cairo, Egypt. In same period | graduated the univer-
sity and | passed the residential exam in field of
Pathology. | also became PhD student, my scientific
supervisor being Prof. Dr. Jung loan, Head of
Doctoral School of UMF Targu-Mures. In February
2006 | became Assistant Professor at Pathology
Department and researcher in field of Pathology and
Molecular Biology of colorectal carcinomas. | have
also obtained financial support by CNCSIS, CEEX
and ANCS and | have been participated in many
research projects and also fellowships in Hungary
(Budapest, Pecs) and South Korea (Seoul). | have
graduated PhD School in September 2008 with sci-
entific degree “summa cum laudae”. Besides per-
sons and institutions which | have been mentioned,
I have to thanks also to Prof. Dr. Szentirmay Zoltan,
Head of Department of Pathology and Molecular
Biology of National Institute of Oncology of
Budapest, to Prof. Dr. Raica Marius, Head of
Department of Histology and Molecular Biology of
University of Medicine and Pharmacy “Victor Babes”
of Timisoara and also to their assistants.

Main objective of my PhD thesis was to realize
a complex characterization of colorectal carcinomas
(CRC) in order to evaluate the main prognostic fac-
tors of these lesions. We realized a retrospective
study in 507 cases of CRC using an well system-

Povestea doctoratului meu - domeniul medicina




Teza de doctorat a avut ca scop principal carac-
terizarea complexa a carcinoamelor colorectale
(CCR), in vederea evaluarii prognostice a acestora,
printr-un studiu retrospectiv bine sistematizat, efec-
tuat pe 507 piese operatorii cu CCR. in vederea
realizarii studiului am considerat necesara corelarea
factorilor prognostici moderni (imunohistochimici —
12 anticorpi+studiul angiogenezei si limfangio-
genezei tumorale - si de biologie moleculara) cu cei
clasici (varsta, sex, localizare pe segmentele colo-
nului, tumori sincrone, stadializare, aspecte macro-
si microscopice, etc.). Imunohistochimia a vizat peste
200 de cazuri iar in 52 dintre acestea am testat prin
Real-Time PCR, metoda melting-point analysis, insta-
bilitatea microsatelitara (MSI) si mutatile BRAF.

In privinta metodelor utilizate, un element de
originalitate a fost cuantificarea digitala morfo-
metrica in vederea stabilirii indicelui procentual p53
si Ki67 precum si determinarea ariei endoteliale
pozitive, in vederea cuantificarii angiogenezei si
limfangiogenezei. in acest scop, am utilizat progra-
mul de cuantificare digitala Imaged, astfel ca am
putut determina nu doar densitatea microvasculara
ci si tipul vaselor neoformate si aria pozitivitatii
endoteliale raportata la aria tisulara analizata.

Numarul mare de anticorpi utilizati si studiul
expresiei anticorpului Mena ca premiera mondiala
in CCR, au constituit un alt element de noutate al
tezei.

Pe baza corelatjilor statistice, luand ca reper
principal metastazele limfonodulare, profunzimea
invaziei si invazia angio-limfatica, alaturi de
prezenta MSI, am conturat cateva imunofenotipuri
care s-au dovedit a se corela cu factorii prognostici
amintiti. Am studiat, astfel, imunofenotipurile bcl-
2/p53, bcl-2/c-erbB-2 si c-erbB-2/p53 si le-am core-
lat cu ceilalti parametri (factori prognostici clasici,
aspectele angio- si limfangiogenezei, mutatiile
BRAF, instabilitatea microsatelitara si expresia altor
anticorpi: E caderina, Ki67, CD68, Mena, Catepsina
D, etc.).

Bazate pe corelatii statistice amanuntite, rezul-
tatele si concluziile principale ale tezei au fost:

1. Imunofenotipul bcl-2+/p53+ se asociaza mai
frecvent stadiului pT4 iar cazurile bcl-2-
Ip53+/VEGF-C+, indiferent de expresia c-erbB-2
sau Ki67, s-au asociat cu prezenta metastazelor
limfonodulare si cu o arie endoteliala limfatica
crescuta

2. Cazurile MSI au fost mai frecvent p53 si MLH-1
negative, indiferent de expresiile bcl-2 sau c-erbB-2.
Astfel, carcinoamele bcl-2+/p53-/E caderina+,
mai ales cele MSI, diagnosticate in stadii timpurii
(pT1,2), fara metastaze limfonodulare, fara
invazie vasculara si/sau limfatica, cu diferentiere
neuroendocrind, pot indica un prognostic mai
favorabil. Cazurile MSS au fost mai frecvent
p53+/c-erbB-2-/E caderina+/Mena+, indiferent
de expresia bcl-2 si au prezentat angio- si limfan-
giogeneza mai intensda, indicand un prognostic
mai nefavorabil.

atized study. We considered that, in order to realize
this objective, it was necessary to correlate the
modern prognostic factors (immunohistochemical —
12 antibodies + molecular analysis + angio- and
lymphangiogenesis counting) with those classical
(patients sex and age, localization on colon seg-
ments, synchronous tumors, staging of cancer,
macro- and microscopical features). We have per-
formed immunostains in 200 cases with CRC and in
52 cases we have performed molecular analysis
using Real-Time PCR, melting-point analysis
(microsatellite instability (MSI) and BRAF muta-
tions).

Regarding evaluation methods we have used
originally elements of counting and performed a
digital morphometrical counting in order to quan-
tify angio- and lymphangiogenesis and also to
determine the index of positivity for p53 and Ki67.
We have used the ImagedJ programme for counting
and we determine microvascular density and also
the type of neoformed vessls and the ratio between
endotelial area and total area tissue.

Another new aspect of thesis was the represen-
tative number of molecular markers used in order to
make a complex study and study of the new anti-
body Mena protein in CRC was a science inter-
national novelty.

Based on statistical correlations we have out-
line some immunophenotypes of CRC. We con-
sidered like refference point the following well
proved prognostic factors: lymph node metastases,
level of parietal invasion, angio-lymphatic invasion
and MSI. The outlines immunophenotypes were the
following: bcl-2/p53, bcl-2/c-erbB-2 and c-erbB-
2/p53. We made a statistical correlation between
these immunophenotypes an the other tumoral
parameters (classical prognostic factors, aspects of
angio- and lymphangiogenesis, BRAF mutations,
MSI and the immunoexpression of other antibodies:
E Cadherin, Ki67, CD68, Mena, Cathepsin D, etc.).

Based on these statistical correlations main results
and conclusions of PhD thesis were the following:

1. The immunophenotype bcl-2+/p53+ was more
frequently associated with pT4 stage and those
cases bcl-2-/p53+/VEGF-C+, indepndently by c-
erbB-2 or Ki67 intensity, presented more frequent
lymph node metastases and a higher endotelial
lymphatic area

2. MSI cases were more frequent negative for p53
and E cadherine, indepndently by bcl-2 and c-
erbB-2 expression. We can conclude that colonic
carcinomas with immunophenotype bcl-2+/p53-
|E cadherin+, especially in association with MSI,
diagnosed in early stages (pT1,2), without lymph
node metasatses and angio-lymphatic invasion,
with neuroendocrine differentiation, could have a
more favorable prognosis. The MSS cases pre-
sented especially the immunophenotype p53+/c-
erbB-2-/E cadherin+/Mena+, indepndently by
bcl-2 expression and had a more intense angio-
and lymphangiogenesis which can show a more
unfavorable prognosis.
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3. Aria endoteliala (EA) CD31 a scazut odata cu
intensificarea indicelui de proliferare Ki67 iar cea
determinata cu CD105 a prezentat un caracter
oscilant, in raport cu acesta. Diametrul vaselor
sanguine neoformate a crescut odata cu pro-
gresia tumorala iar invazia tumorii dincolo de
seroasa, aparitia metastazelor limfonodulare si a
invazei vasculare si sanguine s-au asociat cu
prezenta vaselor sanguine mature, probabil
rezistente la terapia antiangiogenica. Acestea s-
au asociat, totodata, cu prezenta vaselor limfat-
ice mari, cu lumen larg, mai dense peritumoral.

4. Doar in colonul drept expresia VEGF-A s-a core-
lat cu prezenta metastazelor limfonodulare.
Expresia VEGF-C, insa, s-a corelat cu prezenta
metastazelor limfonodulare, indiferent de seg-
mentul afectat. Limfangiogeneza a fost mai
intensa in carcinoamele p53 pozitive. Acestea
confirma necesitatea instituirii unui tratament
antilimfangiogenic.

5. Angiogeneza in CCR este un eveniment tim-
puriu, cu caracter oscilant, de aceea, tratamentul
antiangiogenic ar trebui instituit cat mai precoce
(Tnaintea aparitiei metastazelor limfonodulare) si
trebuie individualizat, in functie de valorile EA,
tipul vaselor neoformate evidentiate mai obiectiv
prin dubla imunocolorare CD105-SMA si intensi-
tatea VEGF-A. Intrucat markerii endoteliului san-
guin nu au specificitate totala pentru aceste vase,
angiogeneza ar trebui interpretata doar in core-
latie cu limfangiogeneza.

6. Intensitatea expresiei proteinei Mena s-a corelat
direct cu cea a proteinei p53 si a oncoproteinei c-
erbB-2, precum si cu valoarea mai mare a EA.
Nu s-a corelat cu gradul de diferentiere, metas-
tazele limfonodulare, indicele Ki67, expresia
VEGF-A si expresia E caderinei. A fost mai inten-
sa in carcinoamele MSS decét in cele MSI si a
marcat epiteliul glandular doar in polipii cu dis-
plazie. Expresia Mena poate fi utila pentru
aprecierea riscului de malignizare a polipilor ade-
nomatosi dar si ca un posibil factor prognostic al
CCR, in asociere cu expresiile p53 si c-erbB-2.

7. Conform studiului nostru, factorii de prognostic
mai favorabil s-au asociat carcinoamelor local-
izate pe colonul drept, urmate de segmentul
recto-sigmoidian, colon descendent si canal anal.

8. Rezultatele originale impun continuarea cerce-
tarilor in acest domeniu, inclusiv cu un studiu
prospectiv.

Indicatori stiintifici finali:

- calificativul foarte bine si distinctia summa cum
laudae

- publicarea unei monografii despre CCR

- elaborarea unui model de buletin histopatologic,
cu includerea imunofenotipului p53/bcl-2 si analiza
criteriilor clinico-histo-imunohistochimice necesare
evaluarii probabilitatii prezentei instabilitatii
microsatelitare (MSI).

3. The endothelial area (EA) marked with CD31

decreased at the same time with the increasing
percent for Ki67 index and EA marked with
CD105 presented oscillating values. The diame-
ter of neoformed vessels increased at the
same time with tumoral staging and tumoral
invasion outside of serosa, lymph node metas-
tases and angiolymphatic invasion were associ-
ated with the predominance of mature vessels
which are probably resistant at antiangiogenic
therapy. In these cases we also observed big
lymphatic vessels, with large lumen, especially in
peritumoral area.

. VEGF-A intensity was correlated with lymph node
metastases only in those cases located on right
colon segments. On the other hand, VEGF-C
intensity was correlated with lymph node metas-
tases, independently by localization on colon
segments. The lymphangiogenesis was more
intense in the CRC with posisivity for p53. These
conclusions point to possible efficency of antilym-
phangiogenic treatment.

. The angiogenesis in CRC is an early event, with
oscillating behaviour. This is the reason why we
tend to belive that this type of tratment should be
prescribe before presence of lymph node metas-
tases and should be individualized and repported
at values of EA and also type of neoformed ves-
sels (better observed with double immunostain
CD105-SMA) and the VEGF-A intensity. We also
belive that angiogenesis should be evaluated at
the same time with lymphangiogenesis because
some markers do not present absolute specificity
for sanguin endothelium.

. The intensity of immunoexpression of Mena pro-
tein was correlated with expression of p53 and c-
erbB-2, and also with higher value for endothelial
area. It was not correlated with histological grade,
lymph node metastases, Ki67 index, VEGF-A and
E cadherin expression. Its intensity was higher in
MSS than MSI cases and it marked only adeno-
matous polyps wiyh dysplasia. In this way, Mena
expression could be used in order to predict
risque for malignization of adenomatous polpyps
of colon but also like a possible prognostic factor
of CRC in association with p53 and c-erbB-2
expression.

. Reported on the colon segments, our results
show that the most favorable prognosis present
those cases localized on right colon segments,
followed by recto-sigma, descendent colon and
anal canal.

. In order to confirm our results it will be necesarry
an prospective study of CRC.

Final scientific quantified quality

- scientific degree summa cum laudae
- publishing of a monograph about CRC in 2009
- elaboration of a model for Pathological Report,

including for daily diagnosis the immunopheno-
type p53/bcl-2 and those clinico-pathological crite-
ria necesary to appreciate the possibility for pres-
ence of microsatellite instability (MSI).
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Importanta temei abordate
in cadrul tezei de doctorat
pe plan national si international

Desi programele de screening au dus la o
usoara scadere a incidentei si mortalitatii diferitelor
tipuri de cancer, cancerul colorectal (CCR) continua
sa ramana in fruntea incidentei si mortalitatii prin
cancer, atat la barbati cat si la femei, in ciuda multi-
dunii anticorpilor studiafi care par a prezice prog-
nosticul si a promite o stopare a proliferarii, recidivei
si metastazarii tumorale prin inhibarea lor medica-
mentoasa. Chimioterapia clasica, bazata pe 5-
Fluorouracil, Irinotecan si Leucovirin (FOLFIRI)+
Oxaliplatin (FOLFOX), este completata in ultimii ani
de anticorpi monoclonali anti-EGFR (Cetuximab,
Panitumumab) si de medicamente antiangiogenice
(Bevacizumab, Trastuzumab, etc.). Astfel,
Bevacizumabul a fost introdus Tn uz clinic in Europa
si USA din 2004 si in Japonia din 2007. Aceste tera-
pii noi sunt aprobate in CCR cu metastaze desi
studiile cele mai recente arata evolutie nefavorabila
si in cazurile fara metastaze limfonodulare (stadiul
II). Problema cea mai actuala referitoare la terapia
CCR se leaga de cresterea raportului cost-eficienta
printr-o terapie individualizata, cu un rol decisiv al
patologului, geneticianului si clinicianului, printr-o
colaborare multidisciplinara si de incercarea de
identificare a markerilor imunohistochimici si a
mutatiilor genice cu importanta reala in prognostic
si predictia tratamentului.

Terapia individualizata, bazata pe incadrarea
CCR in diferite subtipuri moleculare, incadrare
abordata de teza de doctorat, va constitui trata-
mentul de viitor al acestor tumori.

Contributiile potentiale raportate la cele
mai recente realizari existente in fluxul
principal de publicatii

Rezultatele obtinute in cadrul tezei de doctorat
si-au dovedit aplicabilitatea practica in elaborarea
unei monografii complexe despre carcinomul colo-
rectal (CCR), publicata la Editura University Press,
care a inclus date din literatura si rezultate proprii,
in scopul caracterizarii factorilor prognostici si pre-
dictivi, clasici si moderni, ai acestei leziuni. Cartea
este de un real folos pentru medicii patologi, de
biologie moleculara, chirurgi si oncologi, deoarece
abordeaza aspecte diferite ale acestui cancer si
include, de asemenea, un model de buletin histopa-
tologic necesar in diagnosticul curent. Pe langa
parametrii tumorali cunoscuti, buletinul, utilizat deja
in departamentul nostru, include determinari imuno-
histochimice necesare in scop prognostic dar si pre-
dictiv. Astfel, lipsa determinarii in mod curent in
Roménia a instabilitatii microsatelitare, este suplin-
ita de aprecierea probabilitatii acestei instabilitati pe
baza criteriilor histo-morfologice-imunohistochimice
(localizarea tumorii pe segmentele colonului, mod
de crestere, prezenta/absenta infiltratului limfocitar
intratumoral (TIL), prezenta/absenta zonelor cu
,dirty necrosis”, expresia p53, bcl-2, etc). Aceste
determinari sunt importante in scop predictiv, in
implementarea terapiei cu 5-Fluorouracil, utilizata

Describe the importance
of your PhD topic,
both on national and international levels

Implementation of screning programmes has
been determined a decreasing in incidence and
mortality of different type of cancers but colorectal
cancer (CRC) still remains in the top of incidence
and cancer death in both females and males.
Although in literature several prognostical antibod-
ies are described and some authors prove, through
experimental studies, that their inhibation with
drugs can be followed by decreasing of tumoral pro-
liferation, relapse and metastasation, prognosis of
CRC remains unfavorable. Classical chemotherapy,
based on pe 5-Fluorouracil, Irinotecan and
Leucovirin (FOLFIRI)+Oxaliplatin (FOLFOX), is now
completed by monoclonal anti-EGFR antibodies
(Cetuximab, Panitumumab) and antiangiogenic
drugs (Bevacizumab, Trastuzumab, eftc.).
Bevacizumab has been used in Europe and USA
since 2004 and in Japan since 2007. These new
therapies are approved to be used in metastatic
CRC although more recently studies reveale unfa-
vorable course also in some CRC without metasta-
sis (Stage Il). More acute problems regarding ther-
apy of CRC involve the increasing of cost-efficiency
ratio through individualized therapy, with decisive
interdisciplinary role of pathologist, physician in
molecular biology and also surgeon and physician
in internal medicine. At the same time it is very
important to identify that molecular markers and
mutations with real prognostic and predictive value.

Individualized therapy, based on molecular
subtypes of CRC, main subject of my thesis,
seems to be future option of therapy in this cancer.

Potential contributions compared
to the most recent achievements
in the main publications

The results obtained in field of doctoral thesis
were determined the publishing of a monograph
about colorectal carcinoma (CRC). It was about
classical and modern prognostic factors of these
tumors and it is very usefully for pathologists and
also physicians in molecular biology, surgeons and
oncologysts because many parameters of CRC
were analysed and o standard report analysis of
these tumors was proposed. This report have been
included standard tumoral parameters and also
immunohistochemical results. Because in Romania
it is not possible to make PCR analysis for daily
diagnosis we consider that it is necessary to include
in this report those morphological and immunohisto-
chemical features necessary to evaluate the proba-
bility of tumor to be microsatelitary stable or instable
(localization on colon segments, type of growth,
presence/absence of tumor infiltrated lymphocytes
(TIL), presence/absence of dirty necrosis, p53 and
bcl-2 expression, etc.). This tumor status is very
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inca in prima linie de tratament a CCR, desi studiile
cele mai recente arata rezultate descurajatoare in
cazurile microsatelitar instabile. In vederea verificarii
rezultatelor obtinute in cadrul tezei pe studiu statis-
tic retrospectiv si al eficientizarii managementului
diagnostic si al terapiei individualizate al CCR, prob-
leme intens dezbatute in studiile recente, am depus
spre evaluare doua proiecte de cercetare care sa
faciliteze efectuarea unui studiu prospectiv paralel,
in Romania si Ungaria, in care sa comparam rezul-
tatele obtinute prin implementarea diferitelor
scheme de tratament in diferite stadii tumorale,
incluzadnd aici si terapia anti-EGFR si antiangio-
genica. Terapia individualizata, bazata pe un panel
minim de markeri moleculari, poate fi, in acest sens,
principala contributie potentiala a cercetarii aprofun-
date a CCR, neelucidata inca in publicatiile exis-
tente (Giannopoulou, 2009; Lui, 2010). Un element
de originalitate al tezei este si studiul in premiera
internationala a anticorpului Mena (Mammalian
Enable Ena) care pare sa promita a avea un rol
prognostic important in aceste leziuni.

Modul de valorificare/diseminare
a rezultatelor cercetarii
(publicare articole, participare la
conferinte, potentiale aplicatii ale temei)

- 11 publicatii in extenso, dintre care 2 in reviste
cotate ISl si doua in BDI

- 7 abstracte publicate in reviste ISI

- 15 abstracte publicate in volumele unor congrese
internationale

- 39 de abstracte publicate in volumele unor con-
grese nationale

- articolul ,Gurzu S, Jung |, Prantner |, Pavai Z,
Mezei T. The expression of cytoskeleton regulato-
ry protein Mena in colorectal lesions. Rom J
Morphol Embryol. 2008. 49(3): 345-349. Revista
cotata ISI” a fost primul studiu publicat in litera-
tura referitor la expresia Mena in carcinoamele
colorectale

- publicarea monografiei ,,Gurzu S, Jung |. Factori
prognostici si predictivi in carcinomul colorectal.
University Press Targu Mures, 2009. Cod CNCSIS
210. ISBN 978- 973-169-038-4.” 130 pagini, ca
rezultat direct al tezei de doctorat

- participarea cu lucrari la 21 de congrese interne si
internationale

- continuarea cercetarii in perioada postdoctorala
prin studiu prospectiv, cu depunerea spre evaluare
a patru proiecte de cercetare

- continuarea practica a cercetarii prin imbunatatirea
tehnicii de diagnostic si stadializare a CCR,
aplicand tehnica identificarii limfonodulului
santinela cu albastru de metilen.

Relatarea succinta a sprijinului acordat
si a obstacolelor intdmpinate pe parcursul
realizarii tezei de doctorat

Sprijinul acordat de catre CNCSIS si ANCS in
cadrul proiectelor de cercetare a fost indispensabil
finalizarii cu succes, in timp record si cu cel mai nalt
calificativ stiintific al tezei de doctorat. Am avut, de

important in order to predict response/resistance at
therapy with 5-Flu used like first line in treatment of
CRC although many recent studies showed dis-
couraging results in MSI tumors. In order to contin-
ue our research, which was performed in a retro-
spective statistical study, and to improve manage-
ment of diagnosis and individualized therapy of
CRC we have been elaborated new research proj-
ects. We have been proposed to perform a
prospective study in Romania and Hungary and to
compare the prognosis of patients after different
therapeutically schemes. Improving of individual-
ized therapy, based on minimal number of molecu-
lar markers can be main contribution of my doctoral
thesis. This aspect is not elucidated in literature
(Giannopoulou, 2009; Lui, 2010). Another original
element of my thesis was study of protein Mena
(Mammalian Enable Ena) in CRC, like international
novelty. It seems to have an important prognostic
value in these lesions.

Further use and dissemination
of the reserach results
(articles, conference participations,
potential applications of the topic

- 11 papers in extenso, 2 being published in ISI
journals and 2 in IBD

- 7 abstracts published in ISl journals

- 15 abstracts published in books of internation-
al conferences

- 39 abstracts published in books of national
conferences

- the article ,,Gurzu S, Jung |, Prantner |, Pavai Z,
Mezei T. The expression of cytoskeleton regulato-
ry protein Mena in colorectal lesions. Rom J
Morphol Embryol. 2008. 49(3): 345-349. ISI jour-
nal” — first published study about expression of
protein Mena in colorectal carcinomas

- publishing of monograph ,,Gurzu S, Jung |.
Prognostic and predictive factors in colorectal car-
cinomas. University Press Targu Mures, 2009.
Cod CNCSIS 210. ISBN 978- 973-169-038-4.”
130 pages, like a result of PhD thesis

- papers presented at 21 national and internation-
al conferences

- | have been continued the research in postdoc-
toral period, in a prospective study about CRC

-in daily diagnosis | have been continued the
research improving management of diagnosis and
staging of CRC; we have been mapping the sen-
tinel lymph nodes in CRC

Brief overview of the support received,
and main obstacles
during the PhD thesis

The financial support of CNCSIS and ANCS
was indispensable in order to elaborate my doctor-
al thesis in short time and with really scientific value.
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asemenea, sansa nesperata de a participa la
schimburi de experienta in Ungaria si Korea de
Sud, ceea ce a adaugat tezei elemente de noutate
si originalitate. Participarea la diferite congrese
internationale, permisa de catre mobilitatile din
cadrul proiectelor, a crescut recunoasterea stiinti-
fica, astfel ca in mai putin de cinci ani de la ter-
minarea studiilor universitare ma consider implinita
pe plan profesional si am speranta de a putea con-
tinua cercetarea inceputa atat de complex.
Proiectele care au permis toate aceste realizari sunt
urmatoarele:

- Proiect de tip TD, numarul 355/2008: Corelarea
factorilor prognostici si predictivi cu angiogeneza,
limfangiogeneza si instabilitatea microsatelitara in
carcinoamele colorectale. lunie-octombrie 2008
(96 puncte). CNCSIS. Director de proiect

Proiect de tip MC, cod: 85/2008. The CD31,
Endoglin and VEGF expression in non-metastatic
colorectal carcinomas. 2008. CNCSIS. Director de
proiect

Proiect de tip MD, numarul 33/2007: Corelarea
factorilor prognostici si predictivi cu angiogeneza
si limfangiogeneza in carcinoamele colorectale.
Octombrie-decembrie 2007 (98 puncte). CNCSIS.
Director de proiect

Proiect de tip TD, numarul 550/2007: Angiogeneza
in carcinoamele colorectale si corelarea ei cu alti
parametri prognostici si predictivi, clasici si mod-
erni. 31 noiembrie 2006 - 31 noiembrie 2007 (94
puncte). CNCSIS. Director de proiect

Parteneriate - Nr.41-054. Valoarea prognostica si
terapeutica a limfangiogenezei tumorale. Studiu
anatomo-clinic si experimental in tumorile maligne
solide. 2007-2010 (92,67 puncte). ANCS.
Membru in proiect.

Sugestii pentru CNCSIS privind
finantarea tinerilor doctoranzi
in vederea finalizarii tezei de doctorat

Proiectele de tip TD, cu auditare stiinfifica, sunt de
un real folos si indispensabile elaborarii unor teze
de doctorat complexe

Directorul de proiect ar trebui sa aiba libertatea de
a-si administra fondurile in modul cel mai eficient
pentru dorintele sale; de exemplu, proiectele
noastre au permis doar achizitionarea unor
obiecte de inventar; as fi preferat sa renunt la salar
si sa pot face o achizitie mai performanta care sa
permita desfasurarea intregului studiu in Romania
si nu in Ungaria sau Korea

Auditul stiinific sa fie obiectiv

Sumele promise initial sa fie respectate si sa fie
livrate la termenul stabilit initial, pentru a se putea
atinge obiectivele propuse.

This support ofeered also the chance to perform
many fellowships in Hungary and South Korea and
to enlarge area of scientific research. | have been
also participate at many national and international
conferences and the scientific value is increasing in
Romania and other countries although few than five
years passed from my graduation. | have been real-
ized all these objectives in field of the following
research projects:

- TD, 355/2008 — The correlation between prog-
nostic and predictive factors, angiogenesis,
lymphangiogenesis and microsatellite instability
in colorectal carcinomas . June-October 2008
(96 points). CNCSIS. Head of project

- MC, 85/2008. The CD31, Endoglin and VEGF
expression in non-metastatic colorectal carcino-
mas. 2008. CNCSIS. Head of project

- MD, 33/2007: Angiogenesis and lymphangio-

genesis in colorectal tumors. October-
December 2007 (98 points). CNCSIS. Head of
project

- TD, 550/2007 : Classical and modern prognos-
tic factors in colorectal carcinomas. 31
November 2006 - 31 November 2007 (94 points).
CNCSIS. Head of project

- Partenership between Universities of Medicine
and Pharmacy of Targu-Mures and Timisoara,
Romania. 41-054/2007, ANCS: Prognostic and
therapeuthic value of tumoral lymphangiogen-
sis. Anatomo-clinic and experimental study in
solid malignant tumors. 2007-2010 (92,67
points). ANCS. Member in project.

Suggestions to CNCSIS on funding
young doctoral students
to finalize their PhD thesis

- TD scientific projects, with real scientific evalua-
tion, are indispensable for PhD students in order to
elaborate complex and original doctoral thesis

- Head of project should have the possibility to
spend money in more efficient way for its wishes;
for example, | would be preffered to not have
salary but to can buy some devices necessary for
future research and to perform all analysis in
Romania not in other countries

- Scientific evaluation should be objective

- Money should be deliverde in time and the initial
amount should be respected, in order to realize ini-
tial objectives

[
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De la clasic la modern, de la simplu la com-
plex, Anatomia Patologica este universul vast
pe care nu-l poti intelege cu usurinta dar care te
ajuta sa descoperi noi mistere in fiecare clipa.
Este “privirea” pe care nu orice muritor o poate
pricepe, este minunea de care aproape fiecare
muribund poate beneficia, este speranta pe care
medicul, desi nevazut, o poate reda, este dur-
erea, la inlaturarea careia el poate contribui.

From classical to modern point a vue, from
simple to complex aspects, the Pathology is that
universe which cannot be easily understood but
it helps you to discover new misteries in every
moment of your life. It is those “view” which
cannot be seen by common people, it is the mir-
acle necessary for dying persons and, at the
same time, is the hope offered by a physician
who is usually into the shade but without him it
is imposible for pain to be removal.

Cercetarea iti deschide portile cunoasterii dar
odata intrat in universul vast pe care {i-l ofera,
nu mai poti iesi decat atunci cand vei fi facut
totul si vei fi descoperit trecerea spre o noua
etapa a dezvoltarii ... aceasta inseamna imposi-
bilitatea de renuntare la tot ce inseamna sper-
anta, descoperire, dezamagire, optimism...
viata...

Schimb de experienta in Korea de Sud, impreuna cu
Prof. Dr. Jung loan, conducatorul de doctorat si tinerii
cercetéatori de la Departamentul de Patologie si
Biologie Moleculara — Guro Hospital, Seoul

Fellowship in South Korea, with Prof. Dr. Jung loan,
my scientific supervisor and Young researchers from
Department of Pathology and Molecular Biology —
Guro Hospital, Seoul
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Trei persoane care mi-au deschis
apetitul in domeniul patologiei si
cercetarii (de la dreapta la stanga —
1. Prof. Dr. Jung loan,

3. Prof. Dr. Szentirmay Zoltan,

4. Prof. Dr. Kim Han Kyeom)

The three persons responsable for my
passion in field of Pathology and scientif-
ic research (from right to left —

1. Prof. Dr. Jung loan,

3. Prof. Dr. Szentirmay Zoltan,

4. Prof. Dr. Kim Han Kyeom)

Usually, the research open for you its doors in
field of knowledge but if you choose to go inside
you discover a wide universe but, at the same
time, you cannot go outside before offering your
entire life in order to pass into a new develop-
ment phase ... this means that you cannot given
up living into a misterious world which repre-
sente the hope, revealation, dissapointment,
optimism ... life itselfs ...

Vizita in Romania a echipei coreene,
Prof. Dr. Han Kyeom Kim, prorector relatii internationale —
Korea University si Prof. Dr. Aeree Kim,
Seful Departamentului de Patologie — Guro Hospital, Seoul

The korean research team visiting Romania.
Prof. Dr. Han Kyeom Kim, vicerector in international
relationships — Korea University and Prof. Dr. Aeree Kim,
Head of Pathology Department — Guro Hospital, Seoul
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