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Calcium phosphate nanostructured materials for biomedical applications 

1. Synthesis of hydroxyapatite nanoparticles (HAP NP)  
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2. Drug Delivery Systems (DDS) based on HAP nanoparticles 

Spray dried HAP NP 

150 m2/g 

3. Composite (Chitosan/HAP NP) scaffolds for Bone Tissue Engineering 
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500μm 

(a) SEM micrograph of a Si-Ca-P-Mg glass scaffold 

(Porosity – 64%, SSA – 20 m2/g) and (b) Schematic 

methodology of the salt sintering process 

(Davim, E. etal, submitted, 2014) 

Salt Sintering Process 

(a) (b) 

4. Glass-based Scaffolds for Bone Regenerative Medicine 

Si-Ca-P-Mg 

glass  

particles NaCl  

particles 

Pressing 

Salt Leaching 

Sintering 

Mixture 1:1 (w/w) 

Scaffold 



COST Action MP1301 

UA / CICECO / University of Aveiro  

BIOMATERIALS / NEWGEN TOPICS 

(a) SEM micrograph of a composite PLLA-50% Si-Ca-P-Mg glass 

produced by TIPS and (b) Schematic temperature–composition 

phase diagram of polymer solution. R1, polymer-lean phase; R2, 

polymer-rich phase.  

(Barroca, N. etal, Acta Biomaterialia 6, 3611–3620, 2010) 

(a) (b) 

Thermal Induced Phase Separation (TIPS) 

4. Glass-based Scaffolds for Bone Regenerative Medicine 



COST Action MP1301 

0
1
2
3
4
5

0,04 1 25 625

V
o
lu

m
e
 (

%
) 

Particle Diameter (µm) 

T14P43 (Milled)

T14P43 (P<106)

T14P43 (20<P<106)

T14P43 (P<20)

50µm 50µm 50µm 

(a) Prototype from a (b) ZPrinter 310, Zcorporation and (c) Particle size 

distribution of Ti-Ca-P glass powders with SEM micrographs of the different 

particle sizes after separation  (Pires L, Master Thesis, 2011) 

(c) 

(a) 

4. Glass-based Scaffolds for Bone Regenerative Medicine 

(b) 

3D Printing 
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 FACILITIES 

Raw materials synthesis 

 -  autoclaves 

-   Furnaces 

-   Spray-dryer 

Characterisation 
 grain size 

 specific surface area (BET) XRD,      

IR, NMR, ICP, Atomic Absortion, UV 

Zeta potential measurements 
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TEM JEOL 

(2200FS) 

SEM Hitachi (SU-70) 

Characterisation 

AFM 


