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ALEXA (LEU) Rebeca — Narrative CV
(b. 09 May 1992, Nehoiu, Buziu)

Alexa (Leu) Rebeca was bord in Nehoiu - Buzau in 1992. She attended the courses of the National
University of Science and Technology Politehnica Bucharest, department of Polymer Science
and Engineering (Bachelor’s degree 2016). In 2018 she obtained her master's degree at
University of Medicine and Pharmacy Carol Davila Bucharest speciality - Medical
Biophysics and Cellular Biotechnology. In September 2023, she publicly presented her doctoral
thesis in the field of Chemical engineering, obtained with the qualification SUMMA CUM
LAUDE, the title of the paper: BIOPOLYMER COMPOSITES FOR MEDICAL
APPLICATIONS OBTAINED BY 3D PRINTING.

In collaboration with ICECHIM (National Institute for Research and Development in Chemistry
and Petrochemistry), Genetic Lab (the first private laboratory of genetic diagnosis in Romania)
and under the guidance of Prof. Horia Iovu, Rebeca wrote "PED - Innovative 3D printed
nanocomposite constructions obtained from marine resources (alginate, salecan) and natural clay
with specific applications in bone regeneration — 3D ALSAC (2020-2021)”. Based on this funded
project, Rebeca developed her PhD thesis with the following results:
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Rebeca published 11 articles rated ISI with 3846 reads and 154 citations. The reaserch gate profile

can be accesed here: hitps://www.researchgate.net/profile/Rebeca-Alexa .

With the developed materials and the publised articles, Rebeca filed two patent applications and

won three awords.



The most important scientific realizations from the last five years are presented in the 5™ chapter
of my PhD Thesis named “Biopolymer Composites For Medical Applications Obtained By 3d
Printing” (https://shorturl.at/sC247 )

1. Development of 3D-Printed Gelatin Methacryloyl-Based Scaffolds with Potential
Application in Tissue Engineering

For the first time in the field, a systematic study regarding the influence of methacrylation degree,
concentration of polymer, and concentration of photoinitiator on 3D printing was performed, using
as raw material gelatin methacrylate.

This research work is regarded as being of significant value since it offers a thorough assessment
of some parameters that affect the hydrogels based on GelMA's ability to be 3D printed, as well

as their mechanical, morphological, and swelling properties.

2. Assessment of Naturally Sourced Mineral Clays for the 3D Printing of Biopolymer-Based
Nanocomposite Inks

The development and characterization of the new inks based on GelMA-Cloisite Na, GelMA-
Cloisite 30B, GelMA-Cloisite 15A was first reported in this study. The current study is a
groundbreaking investigation into the use of natural and altered clay in GeIMA-based 3D printing
inks.

The effect induced by the mineral clay to the GelMA matrix was studied through rheological and
printing tests, showing that clay inclusion in the polymeric matrix led to higher viscosities,
consequently, inducing stability during the 3D printing process. Also, 3D printed scaffolds were
studied regarding the shape fidelity using a roundness analysis of open pores, and regarding
morphological, mechanical, and swelling properties.

All these findings enrich the knowledge regarding the behavior of these inorganic clays in the

GelMA matrix and in 3D printing process.

3. The development of 3D Printable Composite Biomaterials Based on GeIMA and
Hydroxyapatite Powders Doped with Cerium Ions for Bone Tissue Regeneration

The development of new nanocomposites bio-inks based on GelMA- Hydroxyapatite Powders
Doped with Cerium Ions (GelMA-HC) with applications in 3D printing, were first published in

this research study.



In this respect, to select the right concentration of HAP-C and GelMA that ensures scaffold
biocompatibility and cell proliferations, three concentrations of HAP, and three concentrations of
GelMA were explored, then the biomaterials were physically, chemically, and biologically
characterized.

The obtained results showed that the porosity and osteogenic differentiation increased when a
concentration of 30% GelMA and a concentration of 3% HC, were used to obtain the composite
ink. Therefore, the newly scaffolds based on GelMA-HCS5 that show properties and abilities for

osteogenic differentiation, are appealing materials to be used in bone regeneration.

4. The development of 3D printed composite scaffolds of GelMA and hydroxyapatite
nanopowders doped with Mg/Zn ions to evaluate the expression of genes and proteins of
osteogenic markers

Through this research study, new approaches for the synthesis of printable composite inks with
applications in bone regeneration were explored.

For the first time, a systematic study based on new 3D printing inks composed of GelMA and
hydroxyapatite powders doped with zinc (HZ) and magnesium ions (HM) was performed.

The objectives of this research were to select the right concentration of HZ, HM and GelMA,
which ensure printability properties of the inks, scaffolds biocompatibility, cell proliferations and
osteogenic differentiations. Investigation of the morphological properties induced by different
concentrations of HZ and HM on GelMA matrix, also the printability properties induced by
different concentrations of GeIMA-HZ and GelMA-HM, represents a pioneering study, the new
information obtained making it a valuable one in the field of biomedicine.

Observing the morphological and biological results of the 3D printed scaffolds that maintained
their shape fidelity and provided cell viability and osteogenic differentiation, we can state that the
newly developed nanocomposites hydrogels based on 25%GelMA-3%Z3, 30% GeIMA-3%Z3,
25%GelMA-3%M3, 30%GelMA-3%M3 are suitable composite materials to be used for bone

regeneration purposes.

5. 3D Printing of Super Concentrated Alginate Clay Ink with potential application in

Regenerative Medicine



The experimental research that enabled the creation of 3D printable inks with potential tissue
engineering applications continues by investigating the printability of alginate and its combination
with natural clay.

The innovation of this study refers to the development of new 3D printable ink based on alginate
and Cloisite Na that allows the obtaining scaffolds with high viscosity, high shape fidelity and
high resistance at temperature variations.

Also, the comparative study between the alginate-based hydrogel and the two printing inks based
on alginate clay-18% Cloisite Na and alginate clay-20% Cloisite Na, represents pioneering
research, providing important information about the characteristics induced to GelMA matrix by
different concentrations of clays.

The newly developed ink based on alginate-20% clay, provided reproducibility of the 3D printing
process. The 3D printed scaffolds showed high shape fidelity, high resistance at temperature
variations, and high porosity, making alginate-20% clay ink an appropriate material for 3D printing

technology, with potential application in tissue engineering.

6. 3D Printing of Alginate-Natural Clay Hydrogel-Based Nanocomposites

The originality of this study is provided by the development of the new 3D printable biomaterials
based on alginate-Cloisite Na, alginate-Cloisite 30B, alginate-Cloisite 93 A, alginate-Cloisite 20A
and alginate-Cloisite 15A. This is the first comprehensive investigation into how various types of
clay affect the alginate matrix to produce a hydrogel-based ink with applications in additive
manufacturing.

Due to the biological results, the high shape fidelity of the 3D printed scaffolds, the mechanical
properties and the reproducibility, the alginate-Cloisite Na and alginate-Cloisite 93A
nanocomposites were suitable materials to be used for the design of customized scaffolds in bone

regeneration.

All these new studies and formulations developed make significant contributions both in
understanding the behavior of certain materials and in the design of new biomaterials adequate for

3D printing process and tissue engineering applications.
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