Precision Medicine at the Nanoscale:
The role of Nanoparticle-Protein Corona in Diagnostics
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Recent advances in nanotechnology and bio-nano interactions have opened new avenues for cancer
diagnostics. Nanoparticles (NPs) exposed to biological fluids rapidly acquire a biomolecular layer
known as the protein corona (PC) [1]. Over the past 15 years, it has become clear that PC formation
results from a complex interplay between NP physicochemical properties, biological fluid
composition, and environmental factors. Importantly, the PC does not simply reflect the human
proteome but represents a personalized molecular fingerprint associated with an individual’s
biological and pathological state. This offers the opportunity to enrich low-abundance disease-
associated biomolecules that may escape conventional detection.

Over the past decade, our research has translated this concept into Nanoparticle-Enabled Blood
(NEB) tests, exploiting disease-specific PC signatures for patient discrimination. Starting from
pancreatic ductal adenocarcinoma [2], we systematically investigated nanomaterials, experimental
conditions, and complementary analytical technologies, including SDS-PAGE, mass spectrometry,
dynamic light scattering, fluorescence lifetime analysis, and vibrational spectroscopy [3,4]. The
platform was subsequently extended to other pathological conditions, including brain tumors and
neurodegenerative diseases, supporting its versatility across different clinical settings.

More recently, we have moved from single nanotechnology-derived readouts toward multiplexed
diagnostic strategies [5], integrating PC-derived fingerprints with complementary technological
outputs and clinical parameters through machine-learning approaches. This evolution toward
multidimensional data integration may improve patient stratification and diagnostic performance,
paving the way for translating personalized protein corona signatures into robust precision
nanodiagnostic tools.

Reference

[1] Quagliarini, Erica, et al. "A decade of the liposome-protein corona: Lessons learned and future breakthroughs in
theranostics." Nano Today 47 (2022): 101657.

[2] Di Santo, Riccardo, et al. "Personalized graphene oxide-protein corona in the human plasma of pancreatic cancer
patients." Frontiers in bioengineering and biotechnology 8 (2020): 491.

[3] Quagliarini, Erica, et al. The influence of protein corona on Graphene Oxide: implications for biomedical
theranostics. Journal of Nanobiotechnology 21.1 (2023): 267.

[4] Caputo, Damiano, et al. "Nanotechnology meets oncology: a perspective on the role of the personalized nanoparticle-
protein corona in the development of technologies for pancreatic cancer detection." International Journal of Molecular
Sciences 23.18 (2022): 10591.

[5] Digiacomo, L. et al., Nanoparticle-Protein Corona Enhances Accuracy of Ca-19.9-Based Pancreatic Cancer
Classification. Nanoscale (under review).






