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Informazioni generali

FTE 2027  sezione PV : 1.8 FTE 
Ricercatori: 5 (1.2 FTE) - Tecnici: 3 (0.6 FTE) 

Sezioni Coinvolte:
Pavia 
Milano

Collaboratori esterni:
• IRCCS S. Matteo Pavia (Radiology and 

Radiotherapy Department)
• TIFPA - Trento Institute for Fundamental Physics 

and Applications 
• Firenze:

• CNR-ICCOM
• Università degli Studi di Firenze (Department of 

Chemistry, Department of Experimental and 
Clinical Biomedical Sciences) 

Durata del progetto:
2027-2029

Anagrafica di Pavia 2026 :

Brero Francesca UNIPV RTD RN  40%
Filibian Marta  UNIPV      technician     20%
Gioia Roberta UNIPV technician 20%
Foresti Martina UNIPV PhD student 20%
Lascialfari Alessandro UNIPV PO  RL 20%
Restelli Simone UNIPV technician 20%
Porru Margherita         UNIPV postdoc 20%
Robustelli Test Agnese UNIPV postdoc 20%



Project framework Main aims

1) Development of  a quantitative method to 

measure temperature in complex biological-like 

systems using optimized magnetic nanoparticles 

embedded in polymeric materials and 3D 

tissue-mimicking scaffolds.

2) Study of temperature changes induced by 

radiation, in particular X-rays and proton beams, 

and the relationship between local heating and 

biological response. 

Temperature is a key parameter in biological and 
material systems.

MRI enables non-invasive temperature 
measurement but standard MRI thermometry 
mainly relies on proton resonance frequency 
(PRF) shifts and relaxation changes → limited 
by motion and magnetic field variations.

Magnetic nanoparticles (MNPs) represent a 
promising alternative as local nanoscale 
thermometric probes, exploiting the 
temperature dependence of their magnetic 
relaxation properties.
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Magnetic nanoparticles (MNPs)
● Synthesis
● Magnetic optimization
● Characterization

Nanocomposites
● Tissue-mimicking matrices
● Nanocomposite fabrication
● Multimodal characterization

MRI thermometry
● T2/T2* calibration
● Relaxometry
● PRF comparison

Magnetic nanoparticles characterization
● NMR relaxometry
● SQUID magnetometry

Nanocomposites characterization
● NMR relaxometry

MRI thermometry
● T2/T2* calibration
● Relaxometry
● PRF comparison
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