
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

-     Wednesday May 12th, 2021   -  
-    4:00pm    (CET) - 

MDR colloquium  

May 2021 
Online - Teams meeting 

  

 

 

The Research Center for Materials-Driven Regeneration (MDR) is proud to present a series of 
lectures (monthly). The MDR Gravitation program is a partnership between Eindhoven 

University of Technology, Maastricht University and Utrecht University, University Medical 
Center Utrecht and the Hubrecht Institute. MDR brings together materials scientists, cell 

biologists, tissue engineers and medical scientists to jointly work on the regeneration of tissue 
and organ function with intelligent, life-like materials. 

 
 

 

In in-situ tissue engineering applications there is a threat of the development of biomaterial-associated infections. The fiber-like, 
porous morphologies of the biomaterials serve as an ideal niche not only for eukaryotic cells but for bacteria as well. Upon 
implantation, bacteria and tissue cells compete for the biomaterial surface. Colonization of biofilm-forming bacteria in the 
biomaterials results in failure of regeneration and therefore must be prevented. There are many different strategies to tackle this 
problem but most promising are multifunctional approaches in which biomaterials actively promote eukaryotic cell attachment 
and hinder bacterial colonization at the same time. Current treatments, for example based on the release of antibiotics, will not 
provide long-term protection against biomaterial-associated infections due to the increase of multidrug-resistant bacterial 
strains. Therefore, new strategies should be developed.   
In our research supramolecular biomaterials are used which can be functionalized with bioactive compounds via a modular mix-
and-match approach. Different supramolecular peptide additives are designed to either promote eukaryotic cell attachment or 
induce bacterial cell death via antimicrobial peptides. Recently, we started with the development of a high-throughput screening 
method to determine the best combination of peptides to create a biomaterial with both regenerative and antimicrobial activity 
against multi-drug resistant bacteria. 

 

 

    

Moniek Schmitz 

Eindhoven University of Technology 

Taming self-organization: A materials-driven approach to engineer 
stem cell-derived kidney constructs 

Dr. Stefan Giselbrecht 

MERLN Institute for Technology-
Inspired Regenerative Medicine 

Stem cell-based organoids, mimicking the development, physiology and diseases of various organs, have become an important tool in 
understanding biological mechanisms on a tissue and organ level. However, tools facilitating a faithful recapitulation and precise manipulation 
of the complex interplay of form and function in multicellular systems are still lacking. More advanced in vitro systems embracing the geometric 
and dynamic complexity are required to better understand the cellular basis of tissue separation and how complex tissue architectures can be 
maintained. Microfluidic systems, allowing for a controlled decoupling of biological compartments, will help to decode spatial and temporal 
characteristics of signaling cues and mechanisms of interaction. Such systems will be a vital step in addressing specific questions related to the 
development of higher-order tissue architectures. In our work, we are focusing on the development of spatiotemporally controlled 
environments to channel the intrinsic self-organization potential of stem cells in order to mimic morphogenetic processes in vitro.  

Stem cell-derived kidney organoids hold great promise to overcome current limitations in treatment of chronic kidney diseases. However, 
before these engineered renal tissues can be used in regenerative medicine, certain key issues, such as cell immaturity, the lack of a mature 
collecting system, and off-target cell types, must be addressed. In this project, we are working on a materials-driven approach to study and 
control branching morphogenesis of the uretric bud/collecting duct system, which is playing a key role in orchestrating the intricate 
architecture of the metanephric kidney and is the result of a complex interplay of two tissues originating from the same precursors. The newly 
developed technical tools may eventually prove useful in generating customized tubular connections between different bioengineered renal 
units and/or the host tissue of patients and thus may lay the ground for the development of next-generation bioartificial kidneys. 

 

Merging Modular Molecular Design with High Through-
Put Screening of Supramolecular Biomaterials 
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