
Applicazioni biomediche di 
nanomateriali



Metal Nanoparticles application fields 
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MNPs

Advantages of metal nanoparticles for analytical purposes





Localized Surface Plasmon Resonance (LSPR)
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Principle



Metal nanoparticles optiocal key feature 

Localized Surface Plasmon 
Resonance



Plasmonic-active nanostructured materials for sensing and biosensing

Colloidal
metal nanoparticles

based assays

Localized Surface Plasmon Resonance



Metal nanoparticles
formation



Metal nanoparticles formation.

Main strategy



LSPR

Metal nanoparticles formation

Reducing compounds evaluation trough AuNPs and AgNPs production (antioxidant capacity
evaluation)



Metal nanoparticles formation

Sugars content evaluation trough AgNPs formation

LSPR max 430 nm

Monosaccharides Polyols

Disaccharides



Samples challenged

• Soft drinks n° 6 

•Apple extracts n° 6

* mean value n= 3

Rel. error between 

-14.9 and + 9.9 %

R = 0.994
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Ion chromatography (g 100mL-1)

Metal nanoparticles formation

Determination of total sugars in real samples: AgNPs method vs. ion chromatography

Recovery between 86 % and 118 %

Sample analysis
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Glucose Sucrose Xylitol

Metal nanoparticles formation

AgNPs Morphological study



Metal nanoparticle-based
seed-growth strategies 



Metal nanoparticles growth

Main strategy



Metal nanoparticles growth

Xylitol monitoring trough AuNPs growth

Seed formation and growth phenomena study Dose-response kinetic and curve



Xylitol monitoring  1 h of chewing-gum

Methods evaluation  for sample 
analysis

Recovery study

Xylitol decay

Xylitol monitoring in human saliva trough AuNPs growth

Metal nanoparticles growth



Metal nanoparticle
etching



Metal nanoparticles etching

Main strategy



Metal nanoparticles etching

H2O2 determination trough MNPs etching
PDDA- Poly(diallyldimethylammoniumchloride)



Metal nanoparticles etching

Etching phenomena study (polydopamine modified cuvette)

No Etching phenomena



Metal nanoparticles etching

Etching phenomena study. H2O2 determination



Metal nanoparticles etching

Glucose and cholesterol evaluation trough MNPs etching



Metal nanoparticles etching

Glucose and cholesterol detrmination trough MNPs etching

Recovery study

Sample analysis

Etching

Dose-response curve



Metal nanoparticle
aggregation



Metal nanoparticles aggregation

Main strategy

Metal salts

Reductant

MNPs Analytes

Aggregated
MNPs

Functionalization



Metal nanoparticles aggregation

Immuno-based determination of HIgG



Metal nanoparticles integration onto solid substrates

!!! Lab-on-a-strip
Device !!!



Metal nanoparticles integration onto solid substrates

Main POC and PON requirements

ffordable
ensitive
pecific
ser friendly
apid & robust
quipment-free
elivered
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Point of care/need devices

Cost performance

Manufacturing

Mass production



Paper as elective substrate



Paper as elective substrate

Kind of paper based substrates



Paper as elective substrate

Paper ca be tailored



Paper as elective substrate

From plasmonic… Towards colorimetric strategies

Localized Surface Plasmon
Resonance



Uv-vis spectra of ceria nanoparticles dispersion (13 ppm) in the presence and abesence of selected antioxidants.

Trolox Ascorbic acid Gallic acid Vanillic acid

2 CeO2 + 3 C6H8O6 → Ce2O3 + 3 C6H6O6 + 2 H2O

+ CeO2
From dispersed

system

to paper support

[CeO2]

Caffeic acid (0,45 mM) reacted [CeO2]

0.0025, 0.005, 0.01, 0.1, 1, 2, and 4%

Optimization
[CeO2]= 4%

Paper-based colorimetric sensor

Phenolic content and antioxidant capacity evaluation trough NanoCeria formation



Common sugar presents in:

- juice,

- wine,

- commercial teas

Tested interfering compounds

Common lab solvent:

- water,

- ethanol,

- acetone

Paper-based colorimetric sensor

Phenolic content and antioxidant capacity evaluation trough NanoCeria formation
Dose-response curve

Interferents evaluation



Total assay volume: ~ 80 uL

Paper-based colorimetric sensor

Assay simulation with a colorimetric dyeAssay format

Lab-on-a-strip fabrication

Extraction-free olive oil phenolic compounds evaluation trough a seed growth strategy



Paper-based colorimetric sensor

Extraction-free olive oil phenolic compounds evaluation trough a seed growth strategy
Color analysis

GR B
R G B



Paper-based colorimetric sensor

Extraction-free olive oil phenolic compounds evaluation trough a seed growth strategy

Dose-response curve

No interterferences by compounds commonly present in EVOO

EVOO samples’ phenolyc compounds content

Low Mean High

Sample analysis, analytical performances


