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•Antioxidant

•Anti-inflammatory

•Antimicrobial

•Regenerative activities

•Anxiolytic

Activities

•Low stability

•Low hydrophilicity

•Low bioavailabiity

•Potential toxicity

Limits

Encapsulation into Drug Delivery Systems
Alternative medicine

Protection from the external environment

Improvement of the stability

Masking of organoleptic properties

Improvement of compatibility in co-
administration

Enhancement of transport, solubility, 
absorption and bioavailability

Controlled release

Delivery to the target site

Projects of our research team

Probiotics Alginate microcapsules
loaded with Lacticaseibacillus

rhamnosus GG

✓ ionotropic gelation technology

Biomasses

Astaxanthin extracted from 
Haematococcus pluvialis
was delivered into 

Nanostructured 
Lipid Carrier

Phycocianin obtained from 
Spirulina was encapsulated 

into microcapsules

✓ natural super-antioxidants Essential Oils

Encapsulated into 

Nanostructured Lipid 
Carriers

✓ Rosmarinus officinalis L.

✓ Lavandula ×
intermedia 
“Sumian”

✓ Origanum vulgare subsp. hirtum

✓ Thymus 
capitatus

✓ Mentha piperita

Methods:
➢ lab-scale = 

Phase Inversion Temperature method
➢ scalable = 

High Pressure Homogenization method

✓ EO used as intrinsic oily 
component of the lipid matrix

Experimental tools

➢ Design of Experiments

➢ PCS analysis

➢ pH and Osmolarity

➢ DSC and FT-IR analysis

➢ Stability stidies (Turbiscan and climatic chamber)

➢ UV-Vis-HPLC
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Potential tool to 
preserve the viability 

of probiotic when 
delivered into drink 
such as orange juice

Suitable for oral 
and/or topical 
administration

➢ Allowed to exploit the 
beneficial effect related to the 
specific properties of each oil

➢ Improved the stability of the 
nanoparticle structures in a 

long term

➢ Enhanced the effectiveness of 
the co-administered drug

➢ Drug release studies: Franz-cells

➢ Preliminary Mucoadhesion studies

Nanostrutured
Lipid Carriers

Microcapsules
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NUTRACEUTICALS: NEW FRONTIER FOR DRUG DELIVERY APPLICATION


