Ongoing Research activities:

1. Design and implementation of biotechnological processes
a. Probiotic, prebiotic, postbiotic
b. Biotransformation
c. Microbial exopolysaccharides

2. Biopolymers and biomaterials for biomedical applications.

3. Invitro 2D and 3D cell based models and advanced methods for bioactivity

evaluation of biomolecules, biopolymers and/or their formulations.

Thesis supervisor(s): Prof. Chiara Schiraldi, Prof. Donatella Cimini, Dr. Alberto Alfano

Email contact(s): chiara.schiraldi@unicampania.it; donatella.cimini@unicampania.it;
alberto.alfano@unicampania.it;

Project summary:

a) Biotechnological platforms for the production of microorganisms and high-value
biomolecules.

Activities include the study and optimization of fermentation processes, also using
renewable raw materials and agri-food by-products, in accordance with the principles of
sustainability and circular economy. Microbial cell factories, including genetically engineered
strains, and scalable bioprocesses up to 100 L are developed and integrated with
environmentally friendly purification technologies, such as membrane-based processes.
Particular attention is devoted to the production and characterization of probiotics,
postbiotics, antimicrobial and immunomodulatory molecules, enzymes, and biopolymers,
with a specific focus on glycosaminoglycans.

b) Study, design, and characterization of biopolymers and biomaterials of biomedical
interest.

Research activities include the development of semi-synthetic derivatives and crosslinked
materials such as hydrogels, scaffolds, and drug delivery systems, also produced through
3D-printing techniques, for applications including wound dressing, tissue engineering, and
medical devices. Significant results have been achieved in research on
glycosaminoglycans, including those of biotechnological origin. Bio-physical, biochemical,
and functional characterization methods are also investigated in order to assess the
applicability of the developed macromolecules and biomaterials.

c) Study, development, and application of 2D and 3D in vitro cellular models.

These models, integrated with time-lapse video microscopy, are used to evaluate the
bioactivity of active compounds and formulations in the biomedical, cosmeceutical, and
nutraceutical fields. A novel area of interest is related to bioinks development for 3D printing
in tissue enginnering and regenerative medicine.

Lab address: Laboratorio Centro Grandi Attrezzature, Department of Experimental
Medicine, Complesso S.Andrea delle Dame, via Luigi De Crecchio n7, 80138, Naples.
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