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REZUMAT

Teza de abilitare intitulata Contributii privind studiul chimico-analitic al unor
compusi naturali §i de sinteza sintetizeaza principalele realizari stiintifice, academice si
profesionale ulterior obtinerii titlului de Doctor in Chimie, in anul 2011.

Teza de abilitare este redactata in conformitate cu recomandarile Consiliului National
de Atestare a Titlurilor, Diplomelor si Certificatelor Universitare (CNATDCU) si
regulamentul CSUD al Universitatii de Medicina si Farmacie "Carol Davila" din Bucuresti
privind obtinerea atestatului de abilitare si are la baza publicatiile si prezentarile stiintifice
din perioada 2011-2022 fiind structurata Tn patru parti principale: realizari stiintifice,
realizari academice, realizari profesionale si planul de evolutie si dezvoltare al carierei
academice.

Primul capitol al tezei de abilitare pozitioneaza cercetdrile proprii in contextul
domeniului de cercetare ardtdnd ca metodele si tehnicile chimiei analitice de screening
fitochimic, de extractie, de caracterizare fizico-chimica si de analizd a proprietatilor
biologice ale acestor compusi, contribuie din plin la valorificarea superioard in domeniul
biomedical si al bioeconomiei circulare, a unor bioresurse accesibile, compusii bioactivi
obtinuti din diferite resurse naturale fiind mai usor accesibili si prezentand mai putine
efecte secundare in comparatie cu medicamentele moderne, in tratamentul diferitelor boli.

In al doilea capitol al tezei de abilitare, am detaliat principalele trei directii de
cercetare sustinute de cele mai importante rezultate ale cercetarilor personale si care au fost
valorificate prin publicarea in reviste de specialitate sau comunicari la diferite manifestari
stiintifice. Cele trei directii principale de cercetare sunt:

1. Studii si cercetari privind valorificarea superioara a bioresurselor din zona Marii
Negre in domeniile biomedical si al bioeconomiei circulare, urmand trei directii de studii si
cercetari, distincte dar si sinergice si anume: Studiul si valorificarea unor specii de
macroalge verzi, genul Cladophora si Ulva; Studiul si valorificarea unor specii de
gasteropode Rapana venosa, sub forma de organisme intregi dar si cochilii; Studiul si
valorificarea unor produse secundare (resturi de carcei, coji, seminte, rahis), rezultate din
procesele de viticultura si vinificatie. Activitatea de cercetare s-a concentrat pe obtinerea
extractelor, prin diferite metode de extractie moderne, caracterizarea din punct de vedere
fizico-chimic, biologic si biochimic a extractelor proteice si polizaharidice obtinute,

utilizand metode analitice moderne. De asemenea au fost determinate activitatile
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polizaharidici obtinuti din surse marine.

Aceasta prima directie de cercetare a fost abordatd in urma cercetarilor din perioada
studiilor doctorale si s-a dezvoltat in perioada postdoctorald conducand la realizarea unui
brevet de inventie, 5 cereri de brevet de inventie publicate si 40 de articole ISI si BDI.

2. Studii si cercetari privind continutul de principii active, nutrienti, minerale §i
activitatea antioxidanta ale unor extracte vegetale. Cercetarile care sustin aceastd directie
de cercetare au vizat: Metode de prelucrare ale materialului vegetal (fructe rosii, tescovina,
specii de licheni, fructele unor arbusti indigeni si fructe de padure); Metode de extractie
utilizate pentru obtinerea extractelor vegetale; Metode analitice utilizate pentru
caracterizarea din punct de vedere fizico-chimic si al continutului in principii bioactive;
Metode analitice utilizate pentru determinarea activitafii antioxidante, continutului de
oligominerale si metale grele si corelatia intre capacitatea antioxidantd si continutul in
principii bioactive.

Extractele fluide individuale obtinute, au fost caracterizate din punct de vedere
fizico-chimic si al continutului in principii bioactive, dupa cum urmeaza: polifenoli totali,
flavonoide, carotenoide totale, taninuri, antociani, carbohidrati, lipide totale, proteine
totale, resveratrol, vitamina C, oligominerale si metale grele. Studiile si cercetarile
prezentate, privind continutul de principii active, nutrienti, oligominerale, metale grele si
activitatea antioxidantd a unor extracte vegetale au facut obiectul de cercetare al unor
contracte, studii de specialitate prezentate sau publicate Tn reviste de specialitate cotate 1SI
cu factor de impact, ISI Proceedings sau indexate BDI.

3. Studii si cercetari privind capacitatea de bioacumulare a metalelor grele a unor
specii de plante terestre si acvatice in diferite conditii experimentale. Aceasta directie de
cercetare a fost susfinutd de cercetdri care s-au axat pe fenomenele de fitoacumulare si
potential hiperacumulare ale unor metale grele. Cercetdrile in aceasta privinta au vizat
capacitatea de bioacumulare a cuprului, zincului si manganului a unor plante erbacee
comune intalnite in zona litorala locald, inca nestudiata pentru capacitatea de remediere a
solului, capacitatea de bioacumulare a cuprului, zincului si manganului a trei specii
comune de Poaceae care cresc de-a lungul litoralului romanesc al Marii Negre, capacitatea
de bioacumulare a aluminiului Tn unele specii de plante submerse din familia Cabombaceae
(ordinul Nympheales) si Najas graminea Delile, 0 specie comuna de planta de apa,
capacitatea de bioacumulare a aluminiului in cazul a trei plante de culturd cultivate in
conditii de hidroponie si expuse la concentratii diferite de aluminiu si capacitatea de

bioacumulare a cromului in cazul a trei specii de Poaceae care cresc in zone ruderale si



zonele marine litorale romanesti. Aceastd directie de cercetare a condus la 4 articole ISI si
6 articole BDI.

In ceea ce priveste alte directii de cercetare, am participat de asemenea, la realizarea
unor studii si cercetari experimentale care nu au constituit teme de cercetare proprii dar
care au demonstrat existenta si viabilitatea unor relatii de colaborare si cooperare in ceea ce
priveste grupul de cercetare. Astfel, studiile au vizat sinteza, caracterizarea fizico-chimica
si biologicd ale unor combinatii complexe ale Ce (III) obtinute prin condensarea dintre
liganzii acid a-cetoglutaric si N,N-dimetilbiguanida si complecsi ai Cu(Il), Zn(Il) si Ag (1),
cu derivati aromatici de biguanide, cu obtinerea de forme farmaceutice lichide (ape de
gura), semisolide (geluri, unguente) si solide bioadezive (discuri). Tot la acest subcapitol,
se pot evidentia unele cercetari privind actiunea biologicd a unor preparate pe baza de
extracte de alge marine, cu obtinerea de forme farmaceutice de tip geluri, cu activitate
antioxidanta si proprietati antiinflamatoare si curative, obtinerea, caracterizarea fizico-
formulari topice prin valorificarea subproduselor marine (Rapana venosa si Cladophora
vagabunda) si agroindustriale (tescovina) cu aplicatii pentru vindecarea ranilor si potential
de regenerare tisulard, obtinerea si caracterizarea unor formulari farmaceutice (geluri si
creme), pe baza de extracte de plante medicinale indigene din Calendula officinalis L.,
Taraxacum officinale L. si Urtica dioica L. cu activitate antioxidanta, antiinflamatoare si
cicatrizanta si obtinerea si caracterizarea unor produse de igiend orala (ape de gurd) pe baza
pe extracte de plante medicinale salvie (Salvia officinalis L.), tarhon (Artemisia
dracunculus L.) si fenicul (Foeniculum vulgare Mill.), cu activitate antioxidanta crescuta
care ar putea fi utilizate in stresul oxidativ asociat cu diferite afectiuni inflamatorii ale
cavitdtii bucale. In urma acestor studii si cercetdri au rezultat, 5 brevete de inventie, 9
articole ISI, 12 articole in reviste indexate BDI.

Tn cel de-al treilea capitol am prezentat proiectele de cercetare derulate ca director de
proiect si participari la alte proiecte de cercetare ca responsabil stiingific s1 membru si in
plus, fata de proiectele mentionate, am participat la competitii de proiecte, cu un numar de
8 propuneri de proiecte, declarate eligibile dar nefinantate, care demonstreaza faptul ca
cercetarea mea a fost mult mai complexa si nu s-a oprit doar la proiectele amintite.

In capitolul 4 sunt prezentate rezultatele activititii stiintifice si de cercetare,
incluzand 7 carti si capitole in carti, publicarea unui numar de 20 articole in reviste cotate
ISI cu scor absolut de influenta> 0 si factor de impact> 0, 37 articole indexate ISI fara scor

absolut de influenta si cu sau fara factor de impact si 50 de articole in reviste indexate BDI



si 53 de lucrari prezentate la conferinte de specialitate, in volume de rezumate cu sau fara
ISBN. Sunt autor sau coautor la 15 brevete de inventie si la 5 cereri de brevet de inventie
publicate.

In capitolul 5, am prezentat elemente de recunoastere ale activitatii stiintifice si de
cercetare, cu un numar de 215 de citari (fara autocitari) in reviste ISI sau BDI,
corespunzator unui indice Hirsch = 9 (WoS si Scopus), 7 medalii la saloane de inventii si
19 premii obtinute pentru activitatea stiintifica si membru 1n 11 comitete de organizare ale
unor manifestiri stiintifice internationale/nationale. In ceea ce priveste activitatea
didactica, am prezentat parcursul profesional si responsabilitatile didactice principale,
incepand cu anul 2009 in care am devenit asistent universitar pe perioadd determinata la
disciplina Chimie Analitica din cadrul Universitatii Ovidius din Constanta, Facultatea de
Farmacie, titularizarea ca asistent universitar (2010), apoi parcurgerea unor etape ale
carierei didactice: sef de lucrdri (2012) si conferentiar (2018) la aceeasi disciplina.
Activitatea didactica, desfasurata conform fisei postului, a fost orientatd pe trei directii
principale: sustinerea de cursuri si indrumarea lucrarilor practice, elaborarea de materiale
didactice, coordonarea de lucrari stiingifice ale studentilor si lucrari de licentd iar pe
parcursul celor 13 de ani de activitate la disciplina Chimie Analitica si Instrumentala, ca
titular, am indrumat anual lucrdri practice de laborator pentru studentii Facultdtii de
Farmacie, anului II programul de studii Farmacie si anul I programul de studii Asistenta de
farmacie. In activitatea mea, am urmdrit actualizarea permanenta a cursului si aplicarea
notiunilor teoretice in rezolvarea unor exercifii i probleme, astfel incat asimilarea
cunostintelor sa fie realizata intr-un mod rational, problematizat, si nu ca un simplu proces
de memorare. De asemenea, atat la curs, cat si la lucrari practice, am cautat sa subliniez
aspectele practice ale notiunilor predate, relevante pentru profesie. Activitatea de
indrumare a studentilor s-a concretizat in 24 lucrari de licenta coordonate stiintific (22
dupa sustinerea tezei de doctorat) si 4 lucrari prezentate la sesiunile stiintifice studentesti.
De asemenea am participat la examene de admitere, licentda, promovare, ca membru in
comisii de promovare, licentd si admitere. Tn continuare sunt prezentate obiectivele de
viitor privind dezvoltarea carierei profesionale, stiintifice si academice deoarece
dezvoltarea unei cariere universitare solide nu este posibila fara imbinarea preocuparilor
didactice cu cele de cercetare stiintifica. Astfel, obiectivele mele de viitor privind
activitatea stiintifica au in vedere temele de cercetare, activitatea in cadrul proiectelor de
cercetare si valorificarea rezultatelor obtinute, unele dintre acestea vor veni in completarea

temelor deja dezvoltate, dar am in vedere si abordarea unor perspective noi cum ar fi:



studiul activitatii antioxidante a unor uleiuri esentiale, obtinute din plantele studiate ca
acumulatoare de metale grele sau obtinute din plante specifice ecosistemului specific
dobrogean cu potentialul terapeutic sau dermocosmetic, evaluarea calitativa si cantitativa a
gradului de biocompatibilitate si a activitatii biologice (antiinflamatoare, cicatrizanta,
antitumorald, de regenerare tisulard) a unor extracte vegetale si animale si a unor noi
preparate farmaceutice, dermato-cosmetice topice de uz extern si produse cosmeceutice cu
actiune sinergica regeneratoare, bazate pe valorificarea potentialului bioresurselor din zona
Marii Negre, determinarea unor noi clase de principii active si potentiale ingrediente
cosmetice, de exemplu antocianozide si taninuri, dezvoltarea unor colaborari
interdisciplinare cu echipe de cercetdtori formate din cadre didactice ale Facultatii de
Farmacie, cadre didactice din Universitatea Ovidius din Constanta sau din alte centre
universitare in vederea investigarii interactiunii complecsilor sintetizati cu pe culturi
celulare, determinarea capacitatii antioxidante prin diferite metode analitice, coroborate cu
potentialul antioxidant al unor principii active vegetale identificate in flora spontana
dobrogeana. Referitor la activitatea in cadrul unor proiecte de cercetare, voi continua
depunerea de aplicatii pentru proiecte de cercetare, in cadrul unor competitii nationale si
internationale. In ceea ce valorificarea rezultatelor activitatii de cercetare, un obiectiv
imediat este publicarea de lucrari in reviste cu factor de impact mai mare decat pana in
prezent, aflate in quartilele Q1, Q2. Imi propun, de asemenea, si contribui la redactarea de
carti si capitole 1n carti de specialitate, in edituri recunoscute din strainatate.

Obiectivele de viitor privind activitatea didacticd continud in mare parte linia urmata
pana in prezent, preocuparea permanenta de imbunatatire a propriilor metode de predare si
de lucru cu studentii, pornind de la ideea centrarii pe nevoile studentului, beneficiarul
procesului educational, reocuparea prioritard pentru formarea profesionald calitativa a
studentilor pentru a se putea integra pe piata muncii in cel mai scurt timp. Astfel, atat
activitatile academice cat si cele stiintifice vor fi corelate cu directia profesionala ce va fi
axatd pe mentinerea unei implicari active in activitatile socio-profesionale specifice

comunitatii farmaceutice.



THESIS ABSTRACT

The habilitation thesis entitled Contributions on the chemical-analytical study of
some natural and synthetic compounds summarizes the main scientific, academic and
professional achievements after obtaining the title of PhD in Chemistry in 2011.

The habilitation thesis is written in accordance with the recommendations of the
National Council for the Accreditation of University Degrees, Diplomas and Certificates
(CNATDCU) and the CSUD regulation of the University of Medicine and Pharmacy
"Carol Davila" of Bucharest on obtaining the habilitation certificate and is based on
publications and scientific presentations from 2011-2022 and is structured in four main
parts: scientific achievements, academic achievements, professional achievements and the
plan for the evolution and development of the academic career.

The first chapter of the habilitation thesis positions the own research in the context of
the research field showing that the methods and techniques of analytical chemistry of
phytochemical screening, extraction, physicochemical characterization and analysis of the
biological properties of these compounds, contribute fully to the superior exploitation in
the biomedical field and circular bioeconomy of accessible bioresources, bioactive
compounds obtained from different natural resources being more easily accessible and
presenting fewer side effects compared to modern drugs in the treatment of various
diseases.

In the second chapter of the habilitation thesis, | have detailed the three main
research directions supported by the most important results of my personal research and
which have been exploited through publications in specialized journals or communications
at different scientific events, as following

1. Studies and research on the higher exploitation of Black Sea bioresources in the
biomedical and circular bioeconomy fields, following three distinct but synergistic study
and research directions, namely, study and valorisation of green macroalgae species, genus
Cladophora and Ulva, study and valorisation of Rapana venosa gastropod species, as
whole organisms and shells, study and valorisation of by-products (remains of currants,
husks, seeds, rachis) resulting from viticulture and winemaking processes. The research
activity focused on obtaining extracts by various modern extraction methods, physico-
chemical, biological and biochemical characterisation of the protein and polysaccharide
extracts obtained, using modern analytical methods. The antioxidant and antimicrobial



activities and biocompatibilities of protein and polysaccharide compounds obtained from
marine sources were also determined.

This first line of research was addressed during the doctoral studies and developed
during the postdoctoral period leading to 1 patent, 5 patent applications and 40 articles.

2. Studies and research on the content of active principles, nutrients, minerals and
antioxidant activity of plant extracts and the research supporting this line of research has
focused on processing methods of plant material (red fruits, teskovine, lichen species, fruits
of native shrubs and berries), extraction methods used to obtain plant extracts, analytical
methods used for physico-chemical and bioactive characterisation and analytical methods
used for the determination of antioxidant activity, content of trace minerals and heavy
metals and correlation between antioxidant capacity and content of bioactive principles.

The individual fluid extracts obtained were characterised from a physico-chemical
point of view and the content of bioactive principles as follows: total polyphenols,
flavonoids, total carotenoids, tannins, anthocyanins, carbohydrates, total lipids, total
proteins, resveratrol, vitamin C, oligominerals and heavy metals. These studies and
research presented on the content of active principles, nutrients, trace minerals, heavy
metals and antioxidant activity of some plant extracts have been the subject of contract
research, peer-reviewed studies presented or published in ISI impact factor, ISI
Proceedings or BDI indexed journals.

3. Studies and research on the bioaccumulation capacity of heavy metals in
terrestrial and aquatic plant species under different experimental conditions.

This line of research has been supported by research focusing on phytoaccumulation
and potential hyperaccumulation phenomena of some heavy metals. The research in this
regard focused on the bioaccumulation capacity of copper, zinc and manganese of some
common herbaceous plants found in the local coastal area, not yet studied for soil
remediation capacity, the bioaccumulation capacity of copper, zinc and manganese of three
common Poaceae species growing along the Romanian Black Sea coast, aluminium
bioaccumulation capacity in some species of submerged plants of the Cabombaceae family
(Nympheales order) and Najas graminea Delile, a common water plant species, aluminium
bioaccumulation capacity in three crop plants grown under hydroponic conditions and
exposed to different aluminium concentrations and chromium bioaccumulation capacity in
three Poaceae species growing in ruderal zones and Romanian coastal marine areas. This
line of research has led to 4 ISI articles and 6 BDI articles. As far as other research

directions are concerned, | have also participated in the realization of studies and



experimental researches that have not been our own research topics but that have
demonstrated the existence and viability of collaborative and cooperative relationships with
regard to our research group. Thus, the studies aimed at the synthesis, physicochemical and
biological characterization of complex combinations of Ce(lll) obtained by condensation
between a-ketoglutaric acid and N,N-dimethylbiguanide ligands and complexes of Cu(ll),
Zn(11) and Ag(l), with aromatic derivatives of biguanides, obtaining liquid (mouthwashes),
semi-solid (gels, ointments) and solid bioadhesive (discs) pharmaceutical forms. Also in
this sub-chapter, research on the biological action of some preparations based on seaweed
extracts can be highlighted, with the production of gel-type pharmaceutical forms with
antioxidant activity and anti-inflammatory and curative properties, production,
physicochemical characterisation, evaluation of biological activity, antimicrobial and
cytocompatibility of topical formulations by exploiting marine by-products (Rapana
venosa and Cladophora vagabunda) and agro-industrial by-products (grape pomace) with
applications for wound healing and tissue regeneration potential, obtaining and
characterising pharmaceutical formulations (gels and creams) based on extracts of
indigenous medicinal plants from Calendula officinalis L., Taraxacum officinale L. and
Urtica dioica L. with antioxidant, anti-inflammatory and healing activity and obtaining and
characterising oral hygiene products (mouthwashes) based on extracts of the medicinal
plants sage (Salvia officinalis L.), tarragon (Artemisia dracunculus L.) and fennel
(Foeniculum wvulgare Mill.) with increased antioxidant activity that could be used in
oxidative stress associated with various inflammatory diseases of the oral cavity. As a
result of these studies and research, 5 patents, 9 ISI articles, 12 articles in BDI indexed
journals have been published.

In the third chapter | have presented the research projects carried out as project
director and participation in other research projects as scientific officer and member and in
addition to the projects mentioned, | have participated in project competitions, with a
number of 8 project proposals, declared eligible but not funded, which shows that my
research was much more complex and did not stop only at the projects mentioned.

Chapter 4 presents the results of the scientific and research activity, including 7
books and chapters in books, the publication of a number of 20 articles in ISI-listed
journals with absolute influence score > 0 and impact factor > 0, 37 ISI-indexed articles
without absolute influence score and with or without impact factor and 50 articles in BDI-
indexed journals, 14 of the ISI articles being lead author, and 53 papers presented in

conferences, in abstract volumes with or without ISBN. | am also author or co-author on 15



patents and 5 published patent applications. In chapter 5, | have presented elements of
recognition of scientific and research activity, with a number of 215 citations (without self-
citations) in IS1 or BDI journals, corresponding to a Hirsch index = 9 (WoS and Scopus), 7
medals at invention fairs and 19 awards obtained for scientific activity and member of 11
organising committees of international / national scientific events. Regarding the teaching
activity, | have presented my professional path and main teaching responsibilities, starting
from 2009 when | became a university assistant for a fixed period in the discipline of
Analytical Chemistry at the Ovidius University of Constanta, Faculty of Pharmacy, tenure
as university assistant (2010), then going through some stages of my teaching career: head
of works (2012) and lecturer (2018) in the same discipline. The teaching activity, carried
out according to the job description, was oriented on three main directions: lecturing and
supervision of practical work, development of teaching materials, coordination of students'
scientific papers and undergraduate work and during the 13 years of activity in the
discipline of Analytical and Instrumental Chemistry, as a tenured associate profesor in
present, | have annually supervised practical laboratory work for students of the Faculty of
Pharmacy, second year of the Pharmacy study program and first year of the Pharmacy
Assistant study program. In my work, | aimed at constantly updating the course and
applying theoretical notions in solving exercises and problems, so that the assimilation of
knowledge is carried out in a rational, problematized way, and not as a simple
memorization process. Also, both in the course and in the practical work, | tried to
emphasize the practical aspects of the concepts taught, relevant to the profession. The work
of supervising students took the form of 24 scientifically coordinated undergraduate papers
(22 after the PhD thesis) and 4 papers presented at student scientific sessions.

| also participated in entrance, bachelor and degree exams, as a member of
committees.

In the followings are presented the future objectives for professional, scientific and
academic career development, because the development of a solid academic career is not
possible without combining teaching and scientific research.

Thus, my future objectives regarding scientific activity are related to research topics,
activity in research projects and the exploitation of the results obtained, some of which will
complement the topics already developed, but I am also considering new perspectives such
as: the study of the antioxidant activity of some essential oils, obtained from the studied
plants as accumulators of heavy metals or obtained from specific plants of the specific

ecosystem of Dobrogea with therapeutic or dermocosmetic potential, qualitative and



quantitative evaluation of the degree of biocompatibility and biological activity (anti-
inflammatory, healing, anti-tumour, tissue regeneration) of some plant and animal extracts
and new pharmaceutical preparations, topical dermato-cosmetics for external use and
cosmeceutical products with a synergistic regenerating action, based on the exploitation of
the bioresources potential of the Black Sea area, determination of new classes of active
principles and potential cosmetic ingredients, e.g. anthocyanosides and tannins,
development of interdisciplinary collaborations with teams of researchers composed of
professors from the Faculty of Pharmacy, professors from Ovidius University of Constanta
or other university centers in order to investigate the interaction of the synthesised
complexes with cell cultures, determination of antioxidant capacity by different analytical
methods, in conjunction with the antioxidant potential of some plant active principles
identified in the spontaneous flora of Dobrogea region.

Regarding the activity in research projects, | will continue to submit applications for
research projects for national and international competitions.

As regards the valorisation of the results of the research activity, an immediate
objective is the publication of papers in journals with a higher impact factor than so far, in
quartiles Q1, Q2. Also, I intend to contribute to the writing of books and chapters in
specialist books, in recognised publishers abroad. The future objectives regarding the
teaching activity continue to a large extent the line followed so far, the permanent concern
to improve its own teaching methods and working with students, starting from the idea of
focusing on the needs of the student, the beneficiary of the educational process, the priority
reoccupation with the qualitative professional training of students in order to be able to
integrate into the labour market as soon as possible.

Thus, both academic and scientific activities will be correlated with the professional
direction that will be focused on maintaining an active involvement in socio-professional

activities specific to the pharmaceutical community.



