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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. 

 
 

 

The extracellular matrix (ECM), a three-dimensional dynamic, multicomponent network can be found in 
biological tissues, and biochemical information and structural support is provided to surrounding cells. Many 
factors influence the network, that eventually determines cellular response. ECM mimicking synthetic 
compounds might be a remunerative approach in the search for materials for cell culturing in tissue 
regeneration. Yet, material sources suitable for biomedical applications are limited and has hindered product 
development. As such, the demand for these products in a time- and cost-effective manner has increased. 
Therefore, greater interest has been expressed in the screening and analysis of ECM mimicking biomaterials 
in a high-throughput fashion. 

Several different approaches have been applied in biomaterial research, including dynamic covalent 
chemistry. It has been used for the formation of hydrogels with covalent adaptable networks (CANs) in 
aqueous media. Yet, as solid ECM mimicking biomaterials, CANs remain unexplored.  

In my research, I focus on the synthesis and characterization of hybrid biomaterial libraries consisting of 
covalent adaptable and supramolecular bonds, in combination with bioactive moieties. In addition, I 
investigate the potential of high-throughput screening of supramolecular biomaterial libraries. Later in this 
project, I hope to use the knowledge obtained on biological mechanisms of osteoinduction to design new 
biomaterials with optimized properties that modulate osteoclastic and immune responses and ultimately, 
obtain more efficient bone regeneration. 

 

 

    

Jasper Aarts 

Eindhoven University of Technology 

In situ cardiovascular tissue engineering - Do patient characteristics 
warrant personalized approaches? 

Dr. Merle Maas-Krebber 

University Medical Center Utrecht 

In situ tissue-engineered (TE) blood vessel (TEBV) designs combine synthetic polymers and endogenous 
inflammation-driven regeneration to form donor-specific tissue. The use of supramolecular elastomers 
makes TEBV properties highly tunable, allowing additional bio-functionalization. As activation and 
modulation of the immune system is pivotal to neo-tissue formation in in situ TEBVs, the tissue outcomes 
may depend on patient characteristics. It remains unclear if and how systemic disease status relates to neo-
tissue functionality. Elucidating how neo-tissue formation and fiber resorption are regulated in patients 
affected by several cardiovascular diseases, including chronic kidney disease (CKD), remains an outstanding 
question. In my presentation, I will present outcomes from two recent studies on TEBV implantation in rat 
models of CKD to answer the question to what extent disease affects neo-tissue functionality and resorption 
kinetics. Additionally, I will discuss the value of bio-functionalization in healthy and CKD rats as an approach 
to steer the inflammation-driven regeneration response 

High Throughput Screening of Hybrid Biomaterials 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_NDRhZTM0NGMtNGMzYy00OTA4LWExZTAtMzRlOWNiOWRjZDll%40thread.v2/0?context=%7b%22Tid%22%3a%22cc7df247-60ce-4a0f-9d75-704cf60efc64%22%2c%22Oid%22%3a%22cb68e017-ee8a-4aa3-8adc-57813cb795ac%22%7d

