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Pediatric tumors represent the most common cause of death in the children. The gold standard
therapeutic options for cancers in children, as in adults, is chemotherapy for hematological cancers
and tumor resection followed by radio- and chemotherapy for solid cancers, but with discouraging
therapeutic results

Innovative therapies, such as nanocarriers that are capable to improve outcomes and lessen
toxicities from current therapies are explored

Distribuzione delle neoplasie nei bambini con età inferiore ai 15 anni

In Italia l’incidenza è di 1400 casi/anno



🡪🡪 Nanoparticles are sub-nano sized colloidal structures composed of natural or synthetic
polymers

🡪🡪 Nanoparticles are defined as particulate dispersions or solid particles with a size in the
range of 10-1000 nm

🡪🡪 Biomolecules and/or drugs are dissolved, entrapped, encapsuled or attached to a
nanoparticles matrix
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Nanoscienze



Proprietà chimico-fisiche dei sistemi di delivery



Nature Reviews Drug Discovery 2021

Sistemi per il rilascio controllato di farmaci

https://www.nature.com/nrd


Targeting 

NPs

La scelta del bersaglio da usare nel drug targeting dipende:
• Tipo di cellule
• Tipo di farmaco

Targeting 
passivo

Targeting 
attivo

Effetto 
EPR

Ligandi specifici: anticorpi, 
frammenti anticorpali 
aptameri, zuccheri, e small 
molecules

I due metodi di direzionamento possono essere combinati per
aumentare la capacità di discriminazione del sistema tra tessuti
normali e patologici
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🡪🡪 Passive and active drug targeting in parenteral administration

🡪🡪 Control and sustain release of the drug

🡪🡪 Site-specific targeting

🡪🡪 Used various routes of administration including oral, nasal,
parenteral, intra-ocular, etc.

🡪🡪 High drug loading

Features: 



Come controllare il rilascio?

Controlled release of drugs is achieved by the release of encapsulated drugs through surface 
or bulk erosion, diffusion, or triggered by the external environment, such as changes in pH, 

light, temperature or by the presence of analytes.



Nanoformulazioni attualmente in uso in clinica



The clinically used liposomal formulation (ie, Doxil®) is known to reduce the cardiotoxicity that is commonly
associated with free doxorubicin (DOX) solution, but it does not efficiently enter cancer cells and release the
loaded DOX intracellularly
As a result, it does not demonstrate improved efficacy compared to free DOX in solution despite its increased
half-life and tumor accumulation and reduced cardiotoxicity

In the application of nanotechnology to drug delivery, the design of 
nanocarriers must be placed in the context of the pharmacology of the 

delivered drugs, that is, to deliver the drugs to the right site at the right time 
and the right levels (3Rs).

Nanoformulazioni attualmente in uso in clinica
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