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The scientific activity was devoted to the development of conventional and controlled‐release
pharmaceutical dosage forms for human and veterinary use. In the field of pharmaceutical Reproductive
Biotechnologies, a new and original technology for the Cell Encapsulation was developed. Controlled‐release
capsules containing boar, bovid and equine spermatozoa were performed to extend the preservation time
of spermatozoa and maximize the efficiency of artificial insemination. Furthermore, the versatility of
encapsulation procedure allowed to immobilize human ovary follicular cells in three‐dimensional follicle‐
mimicking structure that enhances in vitro maturation yields without hormonal supplementation. In the field
of Tissue Engineering and somatic cell therapy, in a GMP‐based cell factory alginate membrane formulation
was performed for cell encapsulation, demonstrating the predictability of alginate capsule properties for
large‐scale cell encapsulation, intended for Advanced Therapies (gene therapy, somatic cell therapy and
tissue engineering). Other research activities aimed the tissue regeneration (pancreatic islets, intervertebral
disk, cartilage and skin) for the treatment of chronic degenerative, acute or post‐traumatic, diseases, through
adipose‐derived Mesenchymal Stem Cells and regenerated Silk Fibroin Scaffolds to promote cell adhesion
and proliferation. Moreover, Micro‐ and Nano‐ Delivery Systems were developed using natural and synthetic
biopolymers, and loading proteins and anti‐oxidant substances (vitamins, flavonoids, phytocomplexes) for
therapeutic or nutritional purposes, in several species (human, veterinary and zootechnical species).
Extracellular vesicles (exosomes and microvesicles) derived from mesenchymal stem cells have been
proposed instead of their origin cells for the treatment of degenerative, autoimmune, chronic and
inflammatory diseases. The keystone for their preclinical and clinical development is the isolation process
standardization to obtain a safe and effective product: a solid pharmaceutical dosage form containing
extracellular vesicles has been designed, and a reproducible, robust, and scalable production process has
been set up. Finally, stem cell‐extracellular vesicles has been investigated and proposed as “next generation”
drug delivery system.
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