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Abstract 

Background: Nutraceuticals have been significantly advocated for preventive care, performance en-

hancement, and immune support. Recently, the scientific community has focused not only on the benefi-

cial properties of nutraceuticals, but also on optimizing their delivery in the body [1]. Nanotechnology 

represents an effective strategy for manipulating and enhancing nutraceutical activity, tackling the tech-

nological limitations hindering their development and efficient oral delivery [2]. Cannabidiol (CBD) is 

an active compound that shows major anti-inflammatory effects; unfortunately, CBD application in the 

food and pharmaceutical sectors are limited due to low bioavailability, extensive first-pass metabolism, 

poor water solubility and sensitivity to oxidation [3]. Objective: Herein, we report the development of 

an oral delivery platform for CBD based on the combined use of zein, a natural prolamin extracted from 

the corn endosperm, with 2-hydroxypropyl-beta-cyclodextrin (HP--CD) and their processing through 

nano/microtechnologies. Methods: Once the experimental parameters were optimized, nanoparticles 

(NPs) were prepared through a liquid-liquid dispersion method and then transformed into a solid product 

(Nano-in-Micro-particles) through spray drying, a rapidly emerging technology able to improve the sta-

bility of the final product. All the systems were fully characterized through a large panel of techniques 

such as dynamic light scattering (DLS) and zeta potential () analysis, ultraviolet-visible (UV-Vis) spec-

troscopy, scanning electron microscopy (SEM), and analytical sieving. Results: HP--CD held a crucial 

role in the formulation process due to its ability to form host-guest inclusion complexes with zein and act 

as a stabilizing agent of NPs. In addition, NPs were able to encapsulate lipophilic model molecules ex-

cellently. Conclusions: Our final product consisted of good-quality powders that were easily handled and 

stable when stored. Overall, the zein/HP--CD platforms developed here can be considered a novel tool 

for the efficient delivery of lipophilic compound in the body. 
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