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Over the millennia, natural products have represented for Humankind the only source of substances 

with prophylactic and health properties, widely used to cure human and animal diseases. Nowadays, 

numerous studies have selected constituents and extracts with pleiotropic functions but their clinical 

use is limited due to the need of repeated administrations or high doses because of low hydrophilicity 

and intrinsic dissolution rate(s), or physical/chemical instability. Other limits of natural products are 

low absorption, poor bioavailability, trivial penetration and accumulation in the organs of the body. 

Consequently, there is an increasing interest in the design and production of appropriate drug delivery 

systems, in particular nanosized ones, which can offer an advanced approach to optimize the 

therapeutic efficacy of extracts and isolated constituents [1-9]. The lecture aims to describe novel 

nanoformulations, namely polymeric nanoparticles and lipid based-nanocarriers, which can represent 

successful examples to overcome these limitations of natural pleiotropic molecules, extracts and 

essential oils.  

Acknowledgement: This work was supported by Ente Cassa di Risparmio Firenze, 2019. 

[1] Bilia AR, et al. Improving on Nature: The Role of Nanomedicine in the Development of Clinical 

Natural Drugs. Planta Med 2017; 83: 366-381.  
[2] Bilia AR, et al. Essential oils loaded in nanosystems: a developing strategy for a successful 

therapeutic approach. Evid Based Complement Alternat Med 2014; 651593.  

[3] Bilia AR, et al. Vesicles and micelles: two versatile vectors for the delivery of natural 

products. J Drug Deliv Sci Technol 2016; 32: 241-255. 

[4] Bilia AR, et al. Flavonoids loaded in nanocarriers: an opportunity to increase oral 

bioavailability and bioefficacy. Food Nutr Sci 2014; 5: 1212–1227 

[5] Bilia AR, et al. Nanocarriers to enhance solubility, bioavailability, and efficacy of 

artemisinins. World J Tradit Chin Med 2020, 6 (1): 26-36. DOI: 10.4103/wjtcm.wjtcm_2_20. 

[6] Bilia AR, et al. Nanocarriers: A Successful Tool to Increase Solubility, Stability and Optimise 

Bioefficacy of Natural Constituents. Curr Med Chem. 2019;26(24):4631-4656.  

[7] Casamonti M, et al. Andrographolide Loaded in Micro- and Nano-Formulations: Improved 

Bioavailability, Target-Tissue Distribution, and Efficacy of the “King of Bitters”. 

Engineering, 2019, 5: 69-75. 

 


