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Title of module

V Tissue Engineering

Module coordinator

PD Dr. Holm Zahres

Credit points 5 Semester in which the 2
module is taught
Contact hours 3 Workload 150 hours

Lecturer(s)

Behr, Brand-Saberi, Giebel, Heinrichs, Kogler, Salber, Trapp, Wallner, Zahres

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.

Compulsory;

prerequisites

Sfrlﬁgﬂ?utrg For master students of Biology/Biotechnology and Biochemistry of RUB also suitable
as elective lecture.
Recommended 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

Students performance during discussions and interactions in the context of the
lectures and in the seminar with lecturers and fellow students; appreciation of

Study and interdisciplinary approaches will be given a high priority.

examination Presentations will be given by the students during the seminar; communication skills
requirements: will be trained during discussions.

Forms of

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.

examination

Soker S., Skardal A.S. (2018) ISSN 2196-9906

Cancer Drug Discovery and Development

ISBN 978-3-319-60509-8 ISBN 978-3-319-60511-1 (eBook) DOI 10.1007/978-3-319-
60511-1 (available on Moodle)

Veninga V. and Voest E.E., (2021) Tumor Organoids: Opportunities and challenges
to guide precision medicine. Cancer Cell Volume 39, Issue 9, p. 1190-1201

Ergiin, S.; Organoids Editorial Office. The Next Generation of Organoids Will Be
More Complex and Even Closer to Resembling Real Organs: An Interview with Prof.
Dr. Hans Clevers. Organoids 2024, 3, 32-34.
https://doi.org/10.3390/organoids3010003

Mavrommatis L, Jeong HW, Kindler U, Gomez-Giro G, Kienitz MC, Stehling M,
Psathaki OE, Zeuschner D, Bixel MG, Han D, Morosan-Puopolo G, Gerovska D,
Literature Yang JH, Kim JB, Arauzo-Bravo MJ, Schwamborn JC, Hahn SA, Adams RH, Schéler
HR, Vorgerd M, Brand-Saberi B, Zaehres H.

Elife. 2023 Nov 14;12:RP87081. doi: 10.7554/eLife.87081. PMID: 37963071

Human skeletal muscle organoids model fetal myogenesis and sustain uncommitted
PAX7 myogenic progenitors

Lanza; Robert, Langer; Robert and Vacanti, Joseph (2007): Principles of Tissue
Engineering. Third Edition, Academic Press

Palsson, Bernhard O.; Bhatia, Sangeeta N. (2003): Tissue Engineering. First Edition,
Prentice Hall

Denecke B, Horsch LD, Radtke S, Fischer JC, Horn PA, Giebel B. (2013) Human
endothelial colony-forming cells expanded with an improved protocol are a useful
endothelial cell source for scaffold-based tissue engineering. J Tissue Eng Regen
Med. Epub
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