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Advanced drug delivery systems and in vivo theranostic tools for personalised medicine

The main goal of the WP3 is the design of innovative strategies to reach patient-centered therapies personalized on specific patient

needs in terms of efficacy, accuracy, safety, and/or compliance of diagnosis and treatment of diseases. To this end, three specific
objectives will be pursued:

T3.1 Development of personalized pharmaceutical dosage forms by additive manufacturing technologies;
T3.2 Engineering bioinspired and biomimetic nanomedicines for precise drug delivery;
T3.3 Optimization of innovative methods to screen tissues and organs based on drug loaded iron oxide nanoparticles (SPION)

and/or gadolinium synthetic derivatives, embedded into red blood cells that can be magnetically guided and traced by Magnetic
Resonance Imaging (MRI) and magnetic particle imaging (MPI).
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T3.1 Development of personalized dosage forms by additive manufacturing technologies
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Moroni S., Bingham R., Buckley N., Casettari L. and Lamprou D.A.
4D printed multipurpose smart implants for breast cancer managemen
International Journal of Pharmaceutics — Volume 642, July 2023
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Moroni S., Bischi F., Aluigi A., CampanaR., Tiboni M." and Casettari L.

abrica nyl Acets A) based intra ngs fora
Journal of Drug Delivery Science and Technology — Volume 84, June 2023, 104469 2023
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https://www.sciencedirect.com/science/article/pii/S0378517323005744
https://www.sciencedirect.com/science/article/pii/S1773224723003210
https://www.sciencedirect.com/science/article/pii/S1773224723003210
https://www.sciencedirect.com/science/article/pii/S1773224723003210
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polymerisation 3D printing 3D printed holder after casting and curing
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Maurizii G., Valentini L., Sotgiu G., Zamboni R., Tonetti C., Vineis C., Canonico B., Montanari M., Tiboni M., Casettari L. and Aluigi A.*
The dark side of the wool? From wool wastes to keratin microfilaments through the solution blow spin ning process
International Journal of Biological Macromolecules — Volume 275, Part 2, August 2024, 133722
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Microfluidic-prepared peptide-

- loaded nanoparticles
—

Maurizii G., Moroni S., Jiménez Ninez J.V., Curzi G., Tiboni M., Aluigi A. and Casettari L.*
Non-invasive peptides delivery using chitosan nanoparticles assembled viascalable microfluidic technolo:
Carbohydrate Polymer Technologies and Applications — Volume 7, June 2024, 100424
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https://www.sciencedirect.com/science/article/pii/S0141813024045276
https://www.sciencedirect.com/science/article/pii/S2666893924000045
https://www.sciencedirect.com/science/article/pii/S2666893924000045
https://www.sciencedirect.com/science/article/pii/S2666893924000045
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Mic rofluid ic manufacturing of Tioconazole loaded keratin nanocarriers: development and optimization by Design of Experiments
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https://www.sciencedirect.com/science/article/pii/S0168365924007387
https://www.sciencedirect.com/science/article/pii/S0378517323009109
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Patent application n. 102023000026244
RBCs-derived Extracellular Vesicles Loaded with Cargo Molecules for Therapeutic Applications and Method of Production Thereof
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https://www.nature.com/articles/s41598-024-65623-y
https://www.nature.com/articles/s41598-024-65623-y
https://www.nature.com/articles/s41598-024-65623-y
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Optimization of SPIOs nanoparticle synthesis to optimally and ideally load into red blood cells (RBCs)
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Transmission Electron Microscope (TEM) image of CA-35 DX nanoparticles

(A) and their size distribution with Dynamic Light Scattering (DLS) (B) . .
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o : oy " Yooon Transmission Electron Microscope (TEM) analyses of whole human CA-35DX-Loaded RBCs NMR measurements of T1 and T2 values of human CA-35 DX-loaded RBCs prepared by using different Fe
T A) CA-35 DX-L3-RBCs, B) CA-35 DX-L4-RBCs amounts ( from 2.8 mg to 22.4 mg Fe) during loading procedure schematically above reported
HCT Peak intensity Peak area [mM Fe]
Samples , T1 T2 T1 T2 vs UL-RBCs
() (ms)  (ms) (ms) — (ms) | (r1=1.1523)
| ONTIMUZADON
e ND-RBCs 44 2325 64.74 2166 72 /
UNLOADED-RBCs 44 1932 4355 1841 43.1 /
L1-CA-35DX-RBCs 43 | 33557 <5 302.65 <5 22
L2-CA-35DX-RBCs 43 | 22366 / 199.22 5 35
L3-CA-35DX-RBCs 44 | 100.71 <5 96.33 / 8.3
14-CA-35 DX-RBCs =45 57.60 / / / 14.7
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