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Irradiation of protein solutions...
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- Ethanol

In addition, ethanol induces 
protein aggregation …

+ Ethanol

0 oC

Achilli, et al., Colloids and Surfaces A, 486 (2015) 161-171.

It is a dynamic process!!!



Overall effect….
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Tyndall effect

Circular dichroism

Irradiation 
effect
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Albumin Nanoparticles
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Irradiated BSA solution



Preparation of protein shell…

Albumin-NPs

Preparation of protein-NPs

Au

Multilayer protein 
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Preparation of hybrid-NPs



Au/Albumin (core/shell) NPs
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TEM pictures

Diam ≈ 30 nm
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Au/Albumin NPs



Samples
Zeta potential

(mV)

Au NPs -40 to -50*

Au/HSA mono NPs -21

Au/HSA NPs -12.1

HSA NPs -11.4

HSA -15.4**

Au/Albumin NP. Zeta potential

*Brewer et al, Langmuir 21 (2005) 9303-9307
**Hosainzadeh et al, J. Biomolec. Struct. Dynam. 29 (2012) 1013-1050



Au/Albumin NP. Bio-recognition

Protein recognition
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Au/Albumin NP. AFM analysis

Au/Albumin NP

Liquid AFM



Conclusions

✓ Ionizing radiation can be used to prepare 

hybrid protein/inorganic nanoparticles

Radiation-based preparation of  
theranostic NPs based on proteins

Future perspectives….
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Long life to the Nanoparticles !!!


