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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. 

 
 

 

Biomterial-induced osteoinduction refers to the ability of a biomaterial to form bone in a non-bone 
envirnment. Some calcium phosphates (CaPs), for example, have been shown to form bone when implanted 
intramuscularly. However, not all CaP based materials exhibit this property. Previous studies have shown 
that CaP materials with the same chemical composition, but different topographies can result in different 
osteoinductive properties. From these and similar observations, it can be concluded  that in addition to 
biomaterials chemistry, properties such as topological factors, porosity, stiffness and others also play a 
pivotal role in determining if material induces bone formation.  

The focus of my research is on understanding the important roles of materials properties particularly surface 
topography in biomaterial-induced osteoinduction and in the bone regeneration cascade, particularly related 
to osteoclasts and immune cells, specifically macrophages. By decoupling the biomaterial properties, it is 
possible to study the effect of individual properties of biomaterials on biologically relevant cells. Here, 
through replication of topographies of known osteoinductive materials onto inert polymer materials, we aim 
to decouple this biomaterial property and study its role to determine the differences in gene expression, cell 
morphology, and protein secretion in osteoclasts and macrophages. 
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The INs and OUTs of the renal proximal tubule 

Dr. Silvia Mihăilăi 

Utrecht University 

 

Kidney is complex organ with multiple functions. Besides cleansing the blood of endo- and exogeneous 
compounds, it is also responsible of activating vitamin D and maintaining water and electrolyte balance, and 
with that it remotely sustains the activity of other organs. At the proximal tubule level, specialized cells 
decorated with transporters and receptors are highly active in moving solutes from one the blood to urine, 
while keeping the „goodies” in the body. Understanding, replicating and boosting how cells feel and adapt 
their excretory machinery due to the (micro)environment (solubles, topography, ECM) can lead new 
therapeutic approaches for kidney diseases.   

When kidneys fail, due to acquired or genetic conditions, a chain of biochemical events leads to metabolic 
disturbances in distant organs, and just like a domino effect, they become diseased, leading to life-changing 
comorbidities. Using functional tissue replicates, via tissue engineering approaches, we can reconstruct the 
pathological conditions associated with the kidney diseases and pursue the elucidation of those mechanisms 
that lead to disease progression and identify druggable targets. In her talk, Silvia will focus on the use of 
advanced in vitro models to replicate kidney (impaired) function and the inter-communication between the 
kidneys and other organs (such as gut and bone), to highlight the complex pathophysiology associated with 
kidney diseases. 

Unravelling the role of biomaterial properties in orchestrating the osteoimmunological 
and osteoclastogenic events during biomaterials-driven bone regeneration 
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