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Title of the doctoral program 
Bioengineering and Medical-Surgical sciences 

Title of the research activity  
Stimuli responsive composite materials incorporating therapeutical mesoporous glasses for 
osteoporosis treatment 

Short description of the research activity 
Osteoporosis is a widespread disease that affects millions of people in Europe involving a huge 
burden from both the society and economic points of view. The gold standard treatment of 
osteoporosis-related fractures is mainly based on the use of traditional bone substitutes coupled 
with systemic  drug-therapy.  

In most cases, the treatment is unsatisfactory due to poor biological fixation, which is a 
consequence of insufficient osteogenesis around the bone substitute.  

At present, there are no specifically developed biomaterials for application in osteoporotic patients. 
It should also mentioned that the currently available pharmacological approach, mainly based on 
long-term oral administration of anti-resorptive agents, which act by inhibiting osteoclastic bone 
resorption, is associated to poor drug bioavailability and a few, severe, clinical risks.  

The proposed research activity aims to combine the biological effect of dopant ions contained in 
therapeutical mesoporous glass (TMGs) with the pharmacological agents effective on 
osteoporosis, in order to produce an injectable bone substitute in view of an innovative treatment of 
osteoporotic fractures.  

The mesoporous particles will be incorporated in a thermosensitive polymeric phase, soluble in 
aqueous media at room temperature and solid at physiological temperature, in order to be injected 
in the clinical site, through mini-invasive surgery. 

The experimental activity will focus on both the polymeric matrix , which will consist of resorbable, 
PEG-based polyurethanes and on the synthesis and characterization of innovative mesoporous 
glasses containing copper, cerium and other therapeutical ions.  

Biphosphonates will be loaded inside the nanoporosity of TMGs and their release kinetics will be 
carefully investigated and optimized to meet the clinical needs. 

Scientific responsible (name, surname, role, email)  
Supervisors:  
Chiara Vitale-Brovarone, Associate Professor, Applied Science and Technology Department, 
chiara.vitale@polito.it,   
Gianluca Ciardelli, Full Professor, Aerospace and Mechanical Engineering Department, 
gianluca.ciardelli@polito.it 
Co-supervisor: Sonia Fiorilli 
Associate Professor, Applied Science and Technology Department, sonia.fiorilli@polito.it, 
 
Number of vacancies for XXXI cycle (3 years program) 
2 

Specific requirements (experiences, skills) 
Master Science Degree in Biomedical Engineer, Materials Engineering or Materials Science. 

Website of the research group (if any) 
www.composites.polito.it 


