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Abstract 

 

The Habilitation thesis entitled "Physico-chemical methods applied in the research and 

development of pharmaceutical systems" is composed of three sections, as recommended by 

CNATDCU and national legislation. It includes the main achievements in the professional, 

academic and research since obtaining the PhD in Pharmacy, in 2004. 

The first section presents a chronological summation of professional achievements, as 

well as academic and scientific research. Year 1993 was the year I started both my academic 

and research career. This occurred as a systematic approach to drug design and analysis and 

consisted in addressing specific areas of physical chemistry research: improving the solubility 

and optimizing biopharmaceutical profile of low solubility low bioavailability biocompounds, 

the design and development of new pharmaceutical formulations, assessment of innovative 

strategies for the transport and release of drugs form both solid and semi-solid dosage forms, 

analysis and implementation of analytical procedures to ensure product quality, as well as 

analytical, extractive and formulation approaches for biologically active compounds from 

vegetable products. 

The academic activity resulted in authorship of a total of 14 books (of which 3 as sole 

author). The research results were disseminated by publication of 72 full-text scientific 

papers, 26 of which in ISI indexed journals and 29 in international database indexed journals. 

The total number of citations of the published articles is 68. 

Experience in research and drug development can be evidenced by participation in 

numerous research teams involved in various national/international research grants won by 

competition: I was the Director of a partnership research project in the Biotechnology field 

(2007-2010), partner coordinator in three other projects (2007-2010, 2012-2013, 2014-2016), 

as well as member in the research team of 11 national and one international research grants. 

The research activity reflects the interest in the field of drug preformulation, with 

special emphasis on development and optimization of new modified release solid or semisolid 

uni- or multiparticulate dosage forms. The physico-chemical, biological, pharmacological or 

microbiological relevant properties for the final product performance were analyzed in all 

cases. 

The research aimed to improving the solubility and biopharmaceutical parameters of 

low-solubility drugs, as well as performing their in vitro and in silico characterization, and 

ultimately modulating their biopharmaceutical profile. A special interest was oriented towards 

development and optimization of various methods to improve the solubility for both newly 
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synthesized active substances (such as different complex formulations of Ru (III) with 

quinolones, or new pyrazole derivatives), as well as already marketed low solubility active 

pharmaceutical ingredients (co-solvents solubilization of azole derivatives and of some 

NSAIDs, obtaining solid dispersions of xanthine derivatives, obtaining nanoemulsions and 

nanosystems for steroid hormones). 

Preformulation and pharmaceutical formulation studies, by applying statistical 

software design and analysis of experimental data is another important area of interest of my 

research activities. The computer-aided Design of Experiments approaches in conjunction 

with statistical analysis of experimental data and optimization techniques of the technological 

experimental parameters found applicability in a number of studies on the design and 

optimization of tablet formulation containing different natural extracts, of vesicular systems 

with different active ingredients (such as steroid hormones and xanthine derivatives), of 

multiparticulate micro-sized systems, of nanosystems for transdermal transport of drugs.  

Different optimization techniques such as the use of desirability function or Taguchi 

method were used in the process of modulating the biopharmaceutical properties of 

multiparticulate formulations with different drugs. 

The research activities have been also directed toward identifying new possibilities for 

increasing the penetration capacity of active ingredients through the skin, by using 

ultradeformable liposomes. Part of the research conducted in this direction had as main 

objective the design, development and characterization of nanostructured lipid systems, to be 

conditioned in a pharmaceutical formulation for topical application, capable to provide 

transdermal transport and controlled release of some low solubility, poor bioavailability and 

low therapeutic index steroid hormones (drospirenone, etninilestradiol, tibolone, testosterone). 

The novelty of the research in this area is represented by the idea of combining the advantages 

of elastic lipid nanoparticulate carriers with those conferred by the topical administration path 

for transdermal transport and controlled release of the selected compounds. 

Study of the release kinetics of active pharmaceutical ingredients from oral solid 

pharmaceutical formulations (tablets, gelatin capsules, granules, pharmaceutical powders), 

parenteral and topical formulations represents another important area of interest of my 

personal research. In this direction, a series of researches were undertaken in order to 

establish the optimal setup in terms of biorelevance for the study of release/dissolution of 

various active substances (oxazepam, metoprolol, codeine, nicotinic acid, paracetamol, 

prednisolone, xanthine derivatives etc) from pharmaceutical liquids, solids, semi-solids, 

powders or gelatin capsules. We used both the recommended devices for these kinetic studies 
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(Franz type diffusion cells, USP dissolution apparatus I and II) and non-conventional devices 

(column-type apparatus, adaptation of the dialysis method in order to investigate release 

kinetics from nanoparticles).  

The experimental results and the manner of their processing and interpretation have 

made a significant contribution to propose a mechanism of drug release from monolithic 

gelatin microcapsules and to describe the mechanism based on mathematical equations 

tailored to particularities of the microparticulate system. It was possible to further generalize 

the experimental methodology for other types of formulations for various routes of 

administration, with a wide variety of active ingredients. 

A connected area of the personal research have pursued the development of new 

methods and technologies for the detection and monitoring hazards in foods and obtaining, 

functional testing and validation of an innovative mobile multifunctional system for detection 

of food hazards. The novelty of the research topic addressed is reflected by an innovative 

device (sampling time: up to 5 minutes; detection time: up to 4 minutes; identification time: 

maximum 3 minutes; weight: max 25 kg; automatic), for rapid, high sensitivity and high 

specificity determinations, able to eliminate or minimize the error generating disadvantages of 

other systems in the detection and identification of food hazards. 

The second chapter of the thesis is dedicated to professional academic and scientific 

research career development plans. 

In order for the proposed plan to be feasible, the future scientific work will focused 

mainly on further pursuing the research directions in which I already achieved significant 

results, but will also consider the development of related directions. The objectives of the 

research include increased competitiveness, developing partnerships in priority areas for the 

purposes of designing new technologies, innovative products and implementation 

mechanisms for solving complex problems associated to the research areas addressed. Future 

strategies in the field of teaching and scientific research areas have to continue the previously 

described priorities. They will be therefore directed to: 

Preformulation and pharmaceutical formulation studies - the development of innovative 

medicines. These studies represent the first practical step in the development of new 

formulations and innovative medicines. 

Studies for the optimization of liposome type formulations - As a new direction I propose 

to initiate investigations of their spectrofluorimetric properties, in order to assess their use as 

membrane models. 
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Development of functionalized nanoparticles with antibodies specific for real-time 

detection of biological hazards in food, water, air. In this direction the future research will be 

focused on the development of research on obtaining and characterization of monoclonal 

antibodies with applications for personalized medicine or for validation of microbiological 

testing results. These findings are consistent with the direction "Identification and 

development of rapid point of care diagnostic tests for bacterial diagnosis to facilitate conduct 

of clinical trials and clinical practice" IMI theme for 2008-2017. 

Research in the field of smart biomaterials, with highly functionalized structure will 

allow the development of unitary methods and technologies for biological hazards 

identification, enabling the one-stap elimination of pollutants in favorable economic 

conditions. It also will consider the design of composite biomaterials that, after careful 

functionalization, will allow obtaining of pharmaceuticals systems and medical devices with 

applications in various fields (ophthalmology, dentistry, cardiology, nanomedicine, 

nanofarmaceutică, regenerative materials etc).  

In conclusion, academic, educational and research activities will be maintained at a 

high quality level, with respect to both to its own principles and qualitative and ethics ones as 

adopted in the Charter and Strategic Plan of "Carol Davila" University of Medicine and 

Pharmacy. The future work in the scientific field will be focused mainly towards further 

pursuing the research directions in which I already achieved significant results, but will also 

be oriented towards integration into the National Strategy on Research, Development and 

Innovation and into the Framework Programme Horizon 2020. 

Thus there are definite prospects of balancing scientific research with the other 

components of academic activity as well as achievement of performance, competitiveness and 

compatibility, in order to enable integration in the European scientific research and 

technological innovation in the pharmaceutical field. 

 

 


