
Faculty of Medicine 

International Master Program 

Stem Cell Biology 

 
 

12 
 

 

Title of module V Tissue Engineering 

Module coordinator PD Dr. Holm Zähres 

 

Credit points 5 Semester in which the 
module is taught 

2 

Contact hours 3 Workload 150 hours 

 

Lecturer(s) Behr, Brand-Saberi, Giebel, Heinrichs, Kögler, Salber, Trapp, Wallner, Zähres 

Type of teaching  

Lecture (2 hours per week) 
Seminar (1 hour per week) 
Discussions in context with lectures and seminar; lecturers ask for feedback 
regarding understanding and progress; support on Moodle 
Skills for efficient research interactions will be trained during the seminars which will 
be taught in a compact course organized as a mini-symposium organized by the 
students themselves. 

Relation to 
curriculum 

Compulsory;  
For master students of Biology/Biotechnology and Biochemistry of RUB also suitable 
as elective lecture. 

Recommended 
prerequisites 

No prerequisites from curriculum 
 

Aims 

In the module “Tissue Engineering” the students will obtain an overview of current 
approaches of tissue reconstruction.  
Students will become familiar with the macroscopic and microscopic anatomy and 
function of the main organ systems including their regenerative capacities; they will 
familiarize with the technical approaches and current limitations for the repair of these 
organ systems. 

Learning outcome 

Knowledge: 
Students have learned the macroscopic and microscopic anatomy and function of 
organ systems, stem-cell-based therapies and gene therapies for tissue-specific 
replacement.  
Skills:  
Students can apply principles of tissue culture and of “Good manufacturing practice” 
(GMP), which will be taught theoretically as a general preparation for practical 
modules. 
Competencies: 
Students are capable of developing approaches for solving tissue-specific problems 
of tissue reconstitution and have the ability to integrate different disciplines to this 
purpose. 

Contents of 
module 

• Morphogenesis and Tissue Engineering 

• Biomaterials in Tissue Engineering 

• Biofabrication 

• Stem cells for toxicological and pharmacological assays 

• Gene Transfer and Gene Therapy  

• Generation of iPS 

• Tissue Engineering using Adult Stem Cells (HSC/MSC/NSC) 

• Tissue Engineering using Pluripotent Stem Cells (ES/iPS) 

• Organoids, Organ-on-Chip 
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• Bioreactor, Up-Scaling 

• Cardiovascular Cell Engineering 

• Hematopoietic Cell Engineering  

• Isolation of mesenchymal stem cells from bone marrow aspirate/adipose tissue 

• Musculoskeletal Cell Engineering 

• Neural Cell Engineering 

• Biological Bionics – regeneration of tissues in situ and in vivo  

• Clinical Experience, Regulations and Ethics 

Study and 
examination 
requirements; 
Forms of 
examination  

Students performance during discussions and interactions in the context of the 
lectures and in the seminar with lecturers and fellow students; appreciation of 
interdisciplinary approaches will be given a high priority. 
Presentations will be given by the students during the seminar; communication skills 

will be trained during discussions. 

The mode of examination will be one standardized oral exam based on two of the 

topics presented. The duration is 25 minutes per student with two known examiners. 

The module mark will be based on the exam. 
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