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REZUMAT

Teza de abilitare ,TEHNICI ANALITICE INSTRUMENTALE UTILIZATE IN
CERCETAREA MODERNA A COMPUSILOR DE INTERES FARMACEUTIC” prezinta,
pe scurt, directiile de cercetare si rezultatele stiintifice obtinute ulterior dobandirii titlului
stiintific de doctor, din anul 2010.

Teza este structurata in patru capitole, dupa cum urmeaza: Activitatea stiintifica,
Realizari academice, Realizari profesionale si Perspective de dezvoltare a carierei
academice.

Activitatea de cercetare stiintifica prezinta cele trei directii principale de cercetare
in care am activat, fiind in stransa legatura cu domeniul postului in care activez, sianume
Chimia analitica si analiza instrumentala.

Prima directie de cercetare este o continuare a cercetarilor realizate pe perioada
stagiului doctoral si vizeaza determinarea profilului de stabilitate termic si a mecanismelor
de termoliza a unor ingrediente farmacetuice active, prelucrarea datelor de analiza
termica s-a realizat conform protocoalelor internationale, discutate in cadrul comisiilor de
specialitate intrunite la conferinte internationale si standardizate si publicate de comitetul
ICTAC 1n reviste din fluxul ISI. Studiile cinetice au fost utilizate in patru directii de
cercetare distincte, si anume: (i) determinarea mecanismelor de degradare ale IFA pure
in atmosfera dinamica oxidative si/sau inerta, cu generarea tripletei cinetice caracteristice
si evaluarea complexitatii procesului de degradare (existenta unor procese paralele sau
successive); (ii) realizarea unor corelatii structura chimica — reactivitate — mecanisme de
termoliza in studiul stabilitatii termice a unor compusi congeneri; (iii) indentificarea
compatibilitatii substantei active cu diferiti excipienti, studiu realizat pe baza compararii
valorilor energiilor de activare obtinute pentru IFA pur vs. IFA in amestecuri binare cu
excipienti ; (iv) identiicarea efectului de matrice analitica asupra modificarii mecanismului
de degradare al IFA incorporat in FF solilde vs. IFA pur — in acest caz s-au analizat FF
comerciale ca atare, FF comerciale imbogatite in IFA sau FF dezvoltate in cadrul grupului
nostru de cercetare.

Metodele cinetice utilizate au fost metode izoconversionale diferentiale -Friedman

(Fr) si integrale - Kissinger—Akahira—Sunose (KAS) si Flynn—-Wall-Ozawa (FWO),



implementate pe date colectate in regim neizoterm cu scopul de a determina tripleta
cinetica, iar ca metoda cinetica preliminara, in anumite studii a fost utilizata metoda ASTM
E698. Metodele cinetice au fost alese, asa cum am mentionat anterior, conform
recomandarilor ICTAC, deoarece folosesc un numar minim de aproximatji, metoda NPK
prezentand cel mai ridicat grad de incredere, fiindca nu foloseste nicio aproximatie.

Cea de-a doua directie de cercetare a fost reprezentatd de studiile privind
obtinerea si caracterizarea fizico-chimica a unor aducti binari de tip sare/cocristal cu
continut de ingredient farmaceutic activ, domeniu de cercetare dezvoltat preponderent in
cadrul studiilor postdoctorale, in perioada mai 2014-octombrie 2015 (17 luni), cand am
beneficiat de o bursa PSODRU (contract POSDRU/159/1.5/S/136893), avand tematica
de cercetare ,Synthesis and physicochemical characterization of new pharmaceutical co-
crystals”, avand-o drept mentor pe prof.univ.dr. Codruta Soica.. Aductii binari de interes
farmaceutic de tip sare sau cocristale sunt sisteme bi/multi componente, in care cel putin
o componenta este un IFA, iar celelalte sunt substanie auxiliare care joaca rol de
coformator de cristal. Cocristalizarea unei substante medicamentoase cu un coformator
este o abordare promitatoare si emergenta pentru imbunatatirea performantei produselor
farmaceutice, cum ar fi solubilitatea, profilul de dizolvare, farmacocinetica si stabilitatea
fizica si chimica a formelor farmaceutice.

A treia directie de cercetare a vizat designul gi caracterizarea fizico-chimica a unor
aducti supramoleculari de tip gazda:.oaspete — ciclodextrina:IFA. Aceasta tematica de
cercetare a fost abordata o data cu angajarea mea in cadrul Facultatii de farmacie, cand
am finceput sa colaborez cu cadre didactice din cadrul altor discipline (Chimie
farmaceutica, Analiza medicamentului), a caror tematica de cercetare viza imbunatatirea
profilului de solubilitate al unor IFA din clasa BCS Il — lisinopril si zofenopril, fosinopril,
oxicami, aripiprazol, risperidona, olmesartan, itraconazol, dar si a unor compusi de
provenienta naturala si/sau semisinteza, cu (potentiala) activitate biologica: extract de
Capsicum annuum, artemisinina, acid betulonic, artesunat, publicand pana in prezent 18
articole in fluxul ISI, la cele mai multe avand calitatea de autor principal.

La momentul redactarii tezei, activitatea de cercetare postdoctorala s-a concretizat
in publicarea a 132 lucrari stiintifice in extenso in jurnale ISI cu factor de impact, si peste

150 de rezumate publicate in volumele manifestarilor stiintifice nationale si internationale



relevante. Factorul de impact cumulat al lucrarilor publicate in calitate de autor principal
este 213,763. in perioada postdoctorala am fost implicaté in sase proiecte de cercetare-
dezvoltare pe domeniul tezei de abilitare. Recunoasterea realizarilor stiintifice la nivel
national si international s-a materializat prin citarile care au determinat un indice Hirsch
25 (1344 de citari, fara autocitari) conform ISI Web of Science Core Collection, Thomson
Reuters, prin invitatia de a fi referent stiintific pentru articolele trimise spre publicare in
jurnale valoroase (Pharmaceutics, Molecules, Journal of Thermal Analysis and
Calorimetry etc.) si, de asemenea, prin premierea publicatiilor stiintifice la nivel national.

Urmatoarele doua sectiuni ale tezei prezinta evolutia carierei mele academice si
profesionale. Acestea includ detalii despre parcursul meu academic, cu toate etapele
ierarhice si responsabilitatile asumate, activitatile desfasurate cu studentii, activitatile
didactice postuniversitare (inclusiv cu studenti masteranzi si cursuri postuniversitare) si
implicarea in activitati administrativ-manageriale (participare in comisii si calitatea de sef
disciplina din 2015). Pe parcursul carierei, am contribuit la realizarea a 12 materiale
didactice (9 dintre ele ca prim-autor) si am coordonat 84 de lucrari de licenta.

Capitolul trei este dedicat activitati mele profesionale. Sunt absolventa a
specializarii Chimie din cadrul Facultatii de Chimie-Biologie-Geografie a Universitatii de
Vest din Timisoara (sef de promotie), cu studii de master si doctorat in aceeasi institutie.
in acest capitol sunt descrise activitatile profesionale desfasurate ca cercetator stiintific
n cadrul Institutului de Chimie al Academiei Romane, filiala Timisoara.

Cea de-a patra sectiune a tezei se concentreaza pe perspectivele de dezvoltare a
carierei mele academice, incluzédnd planurile didactice, stiintifice si profesionale.
Rezultatele obtinute pana in prezent reprezinta un stimulent pentru a continua activitatea
de cercetare in domeniile deja investigate, in acelasi timp avand in vedere extinderea
acestora prin explorarea unor noi directii de cercetare, in acord cu progresul stiintei si
tehnologiei. In ceea ce priveste activitatea didactica, obiectivul meu este de a imbunatati
constant continuturile si metodele de predare, promovand invatarea continua pe tot
parcursul vietii.

in incheiere, sunt incluse referintele bibliografice relevante pentru continutul tezei

de abilitare, precum si lista celor 10 lucrari in extenso care sustin aceasta lucrare.
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ABSTRACT

The habilitation thesis "INSTRUMENTAL ANALYTICAL TECHNIQUES USED IN
MODERN RESEARCH OF PHARMACEUTICAL COMPOUNDS" briefly presents the
research directions and scientific results obtained after earning the doctoral title in 2010.

The thesis is structured into four chapters as follows: Scientific Activity, Academic
Achievements, Professional Achievements, and Perspectives for the Development of the
Academic Career.

The scientific research activity highlights the three main research directions | have
pursued, closely related to the field of my current position, namely Analytical Chemistry
and Instrumental Analysis.

The first research direction is a continuation of the studies conducted during my
doctoral stage, focusing on determining the thermal stability profile and the thermolysis
mechanisms of active pharmaceutical ingredients (APIs). The thermal analysis data were
processed according to international protocols, discussed within specialized committees
at international conferences and standardized and published by the ICTAC committee in
ISI journals. Kinetic studies were used in four distinct research directions: (i)
determination of degradation mechanisms of pure APIs in oxidative and/or inert dynamic
atmospheres, generating the characteristic kinetic triplet and evaluating the complexity of
the degradation process (existence of parallel or successive processes); (ii) correlation
of chemical structure — reactivity — thermolysis mechanisms in the study of the thermal
stability of congeners; (iii) identification of the compatibility of the active substance with
various excipients, based on a comparison of activation energy values obtained for pure
APIs vs. APIs in binary mixtures with excipients; (iv) identification of the matrix effect on
the degradation mechanism of API incorporated in solid dosage forms (FF) vs. pure API
— in this case, commercial FF were analyzed as such, commercial FF enriched with API,
or FF developed within our research group.

The kinetic methods used were differential isoconversional methods — Friedman
(Fr) and integral methods — Kissinger—Akahira—Sunose (KAS) and Flynn-Wall-Ozawa

(FWO), implemented on data collected under non-isothermal conditions to determine the



kinetic triplet. As a preliminary kinetic method, the ASTM E698 method was used in some
studies. These kinetic methods were chosen, as mentioned before, according to ICTAC
recommendations, because they use a minimal number of approximations, with the NPK
method being the most reliable, as it does not use any approximations.

The second research direction focused on the synthesis and physicochemical
characterization of binary adducts of the salt/cocrystal type containing active
pharmaceutical ingredients, a research field primarily developed during postdoctoral
studies, from May 2014 to October 2015 (17 months), when | was awarded a PSODRU
scholarship (contract POSDRU/159/1.5/S/136893) with the research topic "Synthesis and
physicochemical characterization of new pharmaceutical co-crystals," mentored by Prof.
Codruta Soica. Pharmaceutical binary adducts of the salt or cocrystal type are
bi/multicomponent systems in which at least one component is an API, while the others
are auxiliary substances acting as crystal coformers. Cocrystallization of a
pharmaceutical substance with a coformer is a promising and emerging approach to
improve the performance of pharmaceutical products, such as solubility, dissolution
profile, pharmacokinetics, and physical and chemical stability of pharmaceutical forms.

The third research direction focused on the design and physicochemical
characterization of supramolecular host-guest adducts — cyclodextrin:API. This research
topic was introduced when | started working at the Faculty of Pharmacy, collaborating
with faculty members from other disciplines (Pharmaceutical Chemistry, Drug Analysis),
whose research focused on improving the solubility profile of APIs from BCS Class Il —
lisinopril and zofenopril, fosinopril, oxicams, aripiprazole, risperidone, olmesartan,
itraconazole, as well as compounds of natural origin and/or semisynthesis, with (potential)
biological activity: Capsicum annuum extract, artemisinin, betulinic acid, artesunate. To
date, | have published 18 articles in ISI journals, most of them as the principal author.

As of the time of writing the thesis, my postdoctoral research activity has resulted
in the publication of 132 full-text scientific papers in high-impact ISI journals, and over
150 abstracts published in the proceedings of relevant national and international scientific
events. The cumulative impact factor of the papers published as principal author is
213,763. During the postdoctoral period, | was involved in six research and development

projects related to the thesis topic. Recognition of my scientific achievements at national



and international levels is reflected in citations, leading to a Hirsch index of 25 (1344
citations, excluding self-citations), according to ISI Web of Science Core Collection,
Thomson Reuters. This recognition also includes invitations to serve as a scientific
reviewer for articles submitted for publication in prestigious journals (Pharmaceutics,
Molecules, Journal of Thermal Analysis and Calorimetry, etc.) and awards for scientific
publications at the national level.

The following two sections of the thesis describe the evolution of my academic and
professional career. They provide details about my academic path, including all
hierarchical stages and responsibilities assumed, activities with students, postgraduate
teaching activities (including with master's students and postgraduate courses), and
involvement in administrative-managerial activities (participation in committees and as
head of discipline since 2015). Throughout my career, | have contributed to the
development of 12 teaching materials (9 as the principal author) and have coordinated
84 bachelor's theses.

Chapter three is dedicated to my professional activity. | graduated with a degree

in Chemistry from the Faculty of Chemistry-Biology-Geography at the West University of
Timisoara (class valedictorian), with master's and doctoral studies in the same institution.
This chapter describes the professional activities carried out as a scientific researcher at
the Institute of Chemistry of the Romanian Academy, Timisoara branch.
The fourth section of the thesis focuses on the perspectives for the development of my
academic career, including plans for teaching, scientific research, and professional
growth. The results obtained so far motivate me to continue research in the domains |
have already explored while aiming to extend them by investigating new research
directions, in line with scientific and technological advancements. Regarding teaching
activities, my goal is to continuously improve the content and teaching methods, while
promoting lifelong learning.

Finally, the thesis includes the relevant bibliographical references associated with
the content of the habilitation thesis, as well as a list of the 10 full-text works that support

this document.



