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The AAS has as objective the knowledge of tissue regenerative processes in organisms able for 

regeneration, and how stem cells are essential for tissue repair with their specific characteristics 

(adult and embryonic, total or multipotent and the relative isolation technique), with a particular 

focus on Induced Pluripotent Stem Cells (iPSCs) and the technologies developed to improve the 

efficiency of reprogramming and differentiation. 

In particular, the course will then address the issues of stem cells usage in research and especially in 

the therapeutic application by studying the most recent articles in the field of cell therapy and tissue 

engineering, going to face topics such as 3D bioprinting, 3D tissue models and organ-on-chip, in 

order to present up-to-date notions on the subject and above all to convey passion and inspiration on 

the field. 

Moreover, the course will Provide to the students the basics knowledge about stem cell biology, 

together with 3D printing and 3D modeling in general and their possible technological applications 

in the therapeutic field. 

 

Program:  

 

 Regeneration from Cnidarians to Mammals, regeneration by morphalaxy and epimorphosis, 

details of regenerative processes by epimorphosis: limb, tail and lens regeneration of 

mammalian and amphibians. 

 Characteristics of the different types of stem cells, their biology, differentiation potential, 

genetic modifications and therapeutic applications. 

  Metaplasia during epimophosis regenerative processes. 

 Notes on muscular dystrophy and experimental therapeutic approaches with a particular 

focus on cell therapies. 

 Tissue engineering and the use of biomaterials in regenerative medicine as scaffolds to 

improve the survival and differentiation capacity of stem cells. 

 New 3D bioprinting, 3D modeling and organ-on-chip technologies for regenerative 

medicine. 
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