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DOCENTE: Prof. VINCENZO LA CARRUBBA
PREREQUISITES  

LEARNING OUTCOMES Knowledge and understanding
Introducing the tissue engineering and regenerative medicine concept.
Define  the  key  concepts  of  cell  biology,  bioengineering,  istology  and  anatomy
useful  for  undestanding  the  tissue  engineering  and  regenerative  medicice
paradigm.
Define  properties  and  features  of  materials  and  processes  used  in  tissue
engineering. 
Define  properties  and  features  of  biochemical  engineering  with  reference  to
physiology.

Applying knowledge and understanding
Choosing  the  most  appropriate  processes  and  materials  for  a  given  tissue
engineering application .
Describe  biochemical  processes  taking  place  in  physiology  by  using  typical
chemical engineering tools.

Making judgements
Identifying  the  most  important  processes  and  materials  for  tissue  engineering
applications,  highlighting  differences,  analogies,  advantages  and  disavantages
in a comparative way.
Identifying  processes  of  biochemical  engineering  and  their  qualitative  and
quantitative description.

Communication skills
Studente should be able to communicate with competence and language skills
about  materials  and  processes  for  tissue  and  biochemical  engineering
applications,  including  mechanical  properties,  biodegradation,  surface
properties, porosity requirements, physiology description.

Learning skills
Students  should  be  able  to  assess  with  autonomy  a  basic  biochemical  and
tissue engineering problem, with the aim of define the solution strategies

ASSESSMENT METHODS Assignment scritti e prova orale

EDUCATIONAL OBJECTIVES 1. Introduce the fundamentals of prosthetic systems and regenerative medicine
2. Define the main structural and functional properties of the materials used for 
regenerative medicine and tissue engineering
3. Scrutinize the main production processes of tissue engineering scaffolds and 
regenerative medicine devices
4. Selecting the most appropriate production process with respect to a well 
defined target
5. Define biochemical processes taking place in physiology and use the 
appropriate engineering tools to describe them

TEACHING METHODS Lezioni, esercitazioni, laboratorio

SUGGESTED BIBLIOGRAPHY Reviews, book chapters, scientifc articles and slides supplied in electronic format

SYLLABUS
Hrs Frontal teaching

2 The History of prosthetic devices, Tissue Engineering and Regenerative Medicine.

8 Introduction to cell biology and cell cultures: culture media, growth and differentiation, tissue formation. Cell-
biomaterial interaction. Inflammatory and immunitary response.

4 Tissue Engineering and Regenerative Medicine paradigm: Goals and methods.

4 Scaffolds for tissue engineering. Strategies for the design.

9 Introduction to istology and anatomy: skin, cartilage, bone, cardiovascular system (blood vessels) and 
respiratory system (bronchial tube)

4 Materials used in tissue engineering applications: natural and synthetic polymers

5 Methods used in tissue engineering (scaffold production)

4 Methods for scaffold production based on phase separation: thermodynamics and kinetic implications

2 Biodegradation issues in tissue engineering: hydrolitic and enzymatic degradation. Biomimetic materials

14 Introdution to biochemical engineering. Physiology. Transport phenomena in human body and compartment 
modelling.

Hrs Practice
6 Case studies of in-vitro tissue engineering: skin, blood vessels, bronchiole tube, bone

13 Examples of Transport phenomena in human body and compartment modelling.

Hrs Workshops
6 Case studies of in-vitro tissue engineering: skin, blood vessels, bronchiole tube, bone
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