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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. 

 
 

 

Osteosarcoma (OS), one of the most common primary malignancies in bone tissues, displays a bimodal trend of outbreak with one high peak in young 

adolescent (10-19 years old) and another minor peak in elderly people (above 60 years old). It occurs mostly in the long bones of limbs, including femur, 

tibia and humerus. According to the statistics, approximately 4 in a million people will be diagnosed with OS annually, making osteosarcoma relatively rare. 

However the frequency of osteosarcoma has been steadily increasing by 0.3% per year over the last decades. Patients with osteosarcoma often suffer 

from localized bone pain and tissue swelling, obstructing general growth and daily activities. Due to the special microenvironment of bone tissue, 

osteosarcoma cancer cells are able to migrate easily to other organs such as breast, lungs, prostate, and other distant skeletal sites. Patients with 

metastasized OS have low 5-year survival rates compared to patients with non-metastatic osteosarcoma (60-70%).  

Currently, the common clinical strategy for osteosarcoma therapy is surgical resection combined with adjuvant (postoperative) and neoadjuvant (pre-

operative) chemo-radiotherapies. Regardless of this dramatic improvement there are remaining issues or challenges associated with OS treatment. First, 

for anti-OS common chemotherapies used pre-operatively have gradually become more inefficient at shrinking tumor sizes before surgery due to cancer 

cell drug resistance and cleaning the residual tumor cells remained in the bone lesion after surgery. Second, surgery-caused bone defects will need to be 

filled with implants to allow functional recovery and thus innovative bone graft substitutes are needed to be established.  

In my story, in order to overcome those issues, tasks in my project are divided into two parts. First to develop anti-OS agents, and then establish the 

bioscaffolds and combine those two parts to form a multi-functional system for treating OS. 

 

 

 

    

Lei He 

MERLN Institute for Technology-
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Challenges in studying cellular interactions in in vitro co-cultures 

Dr. Sandra Hofmann 

Eindhoven University of 
Technology 

Bone diseases have a highly deleterious impact on the quality of life. Though mostly not life-threatening, their treatments come 

with substantial costs (personal, societal, economical) that are expected to rise with an ageing society. Musculoskeletal tissues 

are produced, maintained and adapted by cells as a response to their biophysical environment in health and disease. In order to 

develop advanced therapeutics, preventives or even cures for bone diseases, it is essential to understand the cellular 

interactions that underlie bone physiology and pathology. In this talk, challenges of co-culturing bone forming and bone 

resorbing human cells to study their interaction with each other will be discussed and our attempts to address them in cell 

culture studies will be presented. While this presentation focuses on bone, other tissues might see implications for their 

applications too. 

Establishment of Selenium-incorporated Mesoporous Silica Nanoparticles (MSNs) 
Modified Bio-scaffolds for Treating Bone Defects Caused by Osteosarcoma 
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