Bachelor’s Thesis/Term Paper project

Working title: “Degradable biopolymer patches as self-adhesive
sealants of tissue perforations”
This topic is based on our recent publication: “Multifunctional “Janus-Type” Bilayer Films
Combine Broad-Range Tissue Adhesion with Guided Drug Release”, Kimna et al. 2022.
(https://onlinelibrary.wiley.com/doi/full/10.1002/adfm.202105721).
In this publication, a multifunctional bilayer patch was introduced that combines distinct
functions implemented into the two sides of the patch. This double-layer construct comprises:
• a bottom layer, which promotes
tissue adhesion, can be loaded with
drugs, and promotes wound healing

anti-inflammatory
anti-bacterial
mechanically robust

damaged tissue

• a non-sticky top layer, which
increases the mechanical stability of
the film and has antimicrobial as well
as anti-inflammatory properties
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The aim of this project (which is suitable either for a Bachelor’s Thesis or a Term Paper) is to
investigate whether such self-adhesive wound healing patches are suitable for being used as
sealants to close perforations of organs. This would make it much easier to deal with surgery
cuts, as neither a special training (as for stitching wounds) nor a removal of the stitches (as
the patches are self-degrading) would be necessary.
Therefore, the thesis work will address the following tasks:
1. Develop a lab setup that allows for quantifying the burst pressure and the mechanical
load the patches can withstand; compare the determined values to physiologically
relevant pressures and loads (e.g., for an application of the film onto an eye after drugs
were injected or for an application onto surgical cuts, respectively)
2. Produce the patches and test them on animal tissues with the developed setup.
Ideally you studied Mechanical Engineering, Materials Science, Chemical Engineering, or a
related program. Knowledge of either materials science or biopolymers as well as technical
design skills are advantageous. If you are interested in this topic, please contact:
Ceren Kimna, M.Sc.
ceren.kimna@tum.de
Biopolymers and Bio-Interfaces Lab (Prof. Lieleg)
Prof. Dr. rer. nat. Oliver Lieleg
Biopolymers and Bio-Interfaces Lab
School of Engineering and Design, Department of Materials Engineering
Technical University of Munich
www.mw.tum.de/bme

