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DESCRIPTION/Syllabi of Curricula/Module

	Short Name of the University/Country code
Date (Month / Year)   
	

	TITLE OF THE MODULE
	Code 

	Danube University Krems / AT

Module  Name: Strategies in Molecular Therapies / Advanced therapeutics development
Course Name: Stem Cells, Gene Therapy and Regenerative Medicine / Regenerative Medicine & Biotechnology

	     


	Teacher(s)
	Department

	Coordinating: Prof. Dr. Stefan Nehrer
Others:          
                        
	Centre for Regenerative Medicine and Orhtopaedics  
Department for Health Sciences, Medicine and Research


	Study cycle
 (BA/MA)
	Level of the module 
(Semester number)
	Type of the module

(compulsary/elective)

	MSc
	3
	Elective


	Form of delivery

(theory/lab/exercises)
	Duration 

(weeks/months)
	Language(s)

	Theory/Lab
	Block teaching 
	English / German


	Prerequisites

	Prerequisites: 

180 ECTS (=bachelor's degree) in a relevant subject such as biology, biochemistry, molecular biology, biotechnology, developmental biology, zoology, medicine etc.  
     
     
     
     
     
     
     
     
     
     
     
     
     
     
	Co-requisites (if necessary): 

     
     
 
     
     
     
     
     µ
     
     
     
     
     
     
     


	ECTS 
(Credits of the module) 
	Total student workload hours
	Contact hours
	Individual work hours

	2 ECTS
	50
	22
	28

	Aim of the module (course unit): competences foreseen by the study programme

	The course will provide students with basics in regenerative medicine including some of the fundamentals of the field and possible clinical applications and clinical utility, thus including principles of tissus engineering, stem cells, tissue microfabrication, reviewing tissue structure and function and the clinical need for tissue repair. Focus will lie on materials engineering with cell culture to grow tissues and cell-material constructs in the laboratory prior to implantation. Various types of cells and determinants of tissue formation will be discussed, while another topic is dedicated to the area of biomaterials, especially as it pertains to tissue engineering. Furthermore, the course will also address the biologic and molecular basis, also covering the molecular, mechanistic and phenotypic aspects of cells and cloning.  
     
     
     

	Learning outcomes of module (course unit)
	Teaching/learning methods

(theory, lab, exercises)
	Assessment methods

(written exam, oral exam, reports)

	Students will gain insights into therapeutic applications, and will get an overview on cell and tissue therapy, respectively. The tutor’s task will be to enlighten the participants with the scientific efforts that are likely to impact the future of the field. Students are able to analyse, evaluate and/or apply:

•        Stem cells for therapeutic applications

•
Principles of cell and tissue therapy

•
Principles of gene therapy and its applications

•
Tissue engineering techniques

•
Examples of cell and tissue therapy applications

     

    
     
     
     
	Pre-readings; hand-outs; literature; discussion;
     
     
     
     
	Class participation; lab experience; multiple choice test


     
     
 
     

	     
	     
	     

	     
     
 
	     
     
     
	     
     
     


	Themes
	Contact work hours 
	Time and tasks for individual work

	
	Lectures
	Consultations
	Seminars 
	Practiacl work
	Laboratory work
	Placements
	Total contact work
	Individual work
	Tasks

	Principles of organ and tissue healing: cartilage defects - unit cell process/cell therapy - matrices  - cell matrix interaction - biotechnological tissue - regulators, growth factors (FGF) - tissue repair/regeneration process - tissue engineering principles  
	4
	  
	  
	  
	  
	  
	4
	4
	Class attendance; preliminary literature review / pre-readings

	Cartilage basic science & healing: articular cartilage - cartilage matrix - cartilage biomechanics - cartilage defects & healing, osteoarthrosis & osteoarthritis - micro fracture - tissue engineering - collagen matrices - autologous chondrocyte transplantation/complication - scaffolds - matrices - Hyalograft/case studies - hydrogels - clinical practice   
	4
	  
	  
	  
	4
	  
	8
	8
	class attendance;  case study review; lab attendance;  preparation of lab report   

	Tissue engineering in the meniscus / Meniscus subsitute and regeneration: meniscus structure - suture techniques/systems - rigid fixationsystems - pulllout forces - matrices - biomaterials - animal model - collagen scaffold - guided regeneration - surgical technique - case studies - results with Menaflex -   
	4
	  
	  
	
  
	4
	  
	8
	8
	Class attendance; clinical case study review; lab attendance; preparation of lab report

	Final exam 
	2
	  
	  
	  
	  
	  
	2
	8
	Final exam preparation time

	 
	  
	  
	  
	  
	  
	  
	  
	  
	     

	     
	  
	  
	  
	  
	  
	  
	  
	  
	     

	     
	  
	  
	  
	  
	  
	  
	  
	  
	     

	     
	  
	  
	  
	  
	  
	  
	  
	  
	     

	     
	  
	  
	  
	  
	  
	  
	  
	  
	     

	     
	  
	  
	  
	  
	  
	  
	  
	  
	     

	     
	  
	  
	  
	  
	  
	  
	  
	  
	     

	Total
	14
	  
	  
	  
	8
	  
	22
	28
	  


	Assessment strategy
	Weight in %
	Deadlines
	Assessment criteria

	Class participation
	30%
	     
	Class attendance; active interaction 

	Lap reports
	30%
	     
	Lab attendance and submission of lab report

	Final exam
	40%
	     
	Multiple choice test


	Author
	Year of issue
	Title 
	No of periodical or volume
	Place of printing. Printing house or internet link

	Compulsory literature

	 Atala A, Lanza R, Thomson J, Nerem R.  
	     
	Principles in Regenerative Medicine
	ISBN: 978-0-12-3694-102. 
	Academic Press Second Edition

	Lanza R, Langer R, Vacanti JP. 
	     
	Principles of Tissue Engineering
	 ISBN-13: 978-012-3983-589
	Academic Press, fourth Edition

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	Additional literature
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