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In large bone defects, bone substitute materials must act as temporary scaffolds which 

facilitate the formation of new tissue and can be resorbed. An example of such materials are 

cements based on calcium phosphates (CaP), which have several advantages as they are 

potentially injectable and can set and harden in vivo at low temperature[1]. Calcium Phosphate 

Cements (CPCs) have a chemical composition similar to the bone, with specific nano/micro 

porosities[2]. Moreover, their simplicity in processing makes them extremely versatile and 

compatible with many techniques, allowing the fabrication of different macro-architectures. 

Achieving local drug delivery for an adequate period of time raises great interest and would 

provide benefits to the patient, such as reducing the number of drug administrations, thus 

conferring high added value to the materials. When dealing with calcium phosphate cements, 

which are non swellable – non erodible materials, drug release takes place by diffusion (and 

the rate of degradation can be considered much lower than the rate of drug release). In that 

case, modulation of the release of active principles can depend on the bonds established 

between the biomaterial and the drug. 

One of the main strategies in the project will be to introduce new functional groups on the 

calcium phosphates to alter the bonds with the drugs and achieved controlled drug release.  

It is expected that the new functional groups may alter different relevant properties of 

cements such as setting pH, or ion release, of high relevance towards the performance of the 

CPC biomaterials.  

In this work the new biomaterials and drug-delivery systems designed will be characterized 

at different levels, from the physic-chemical to cellular response to help bridging the gap 

between biomaterials science and improved hard and soft tissue therapies. An important 

aspect will be the 3D-characterization of porous structures using FIB/SEM tomography. The 

ITWM will support this characterization through appropriate software tools for the 

segmentation of these complex structures. 
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Requirements of the 

candidates / 

Requirements during 

the doctoral 

programme (courses, 

seminars, etc.) 

Very good English command. Knowledge of Spanish will be valued. Responsible, hard 

working.  

Bachelor in Materials Science, Chemistry, Physics or related disciplines. 

Master in Materials Science or related disciplines. 

30 ECTS must been acquired during the program according to the minimum requirements of 

DocMASE. 


