Production and characterization of formulations for topical use for the transport of molecules of plant origin
Introduction
The skin and mucous membranes are subject to many disorders and pathological conditions. Nature offers a wide range of molecules with antioxidant activity able to neutralize, at least in part, the formation of free radicals and therefore to counteract the phenomena of cellular aging. Since synthetic drugs for the treatment of skin diseases can induce resistance, it is particularly interesting to use compounds of plant origin, transporting them in pharmaceutical forms capable of controlling their release and absorption. For this purpose, different types of bioadhesive gels (based on poloxamers, glyceryl monoolein or lecithin) for the transport of molecules with antioxidant activity will be produced.
GOALS

- Production and characterization of thermoreversible gels based on poloxamers, cubic crystalline phases based on glycerylmonoolein and organisms based on lecithin.
- Inclusion of molecules of plant origin (eg gallic acid and caffeic acid) and study of the yields of incorporation.

- Study of viscosity, splamability and bioadhesiveness of the gels obtained.

- Determination of diffusion kinetics by the use of Franz cells associated with natural or synthetic membranes.

- Chemical-physical stability studies of the systems obtained.

- Determination of the eventual healing power of the gels produced, through studies of wound healing on cell lines of keratinocytes
 

INSTRUMENTS AND METHODS

To achieve the objectives of this research different instrumental techniques will be used, such as HPLC chromatographic analysis and gas chromatography, low-angle x-ray spectroscopic analysis (SAXS), polarized light microscopy and rotational rheological analysis with cone-flat geometry.
SUBJECTS

Pharmaceutical technology, Food chemistry, Analytical chemistry, Biology, Physics.
COLLABORATIONS

The research group makes use of collaborations within the Department and the University (Prof. Valacchi), and collaborations with national Universities (Department of Life and Environmental Sciences, Università Politecnica delle Marche, Department of Pharmaceutical Sciences, University of Catania) and international Universities (Institut Galien Paris-South Faculty of Pharmacy, Université Paris-Sud, France; Macromolecular Chemistry II, University of Bayreuth, Germany)
Biodistribution studies using tape stripping 
Introduction
Since the concentration of the active ingredients at the receptor site is proportional to the pharmacological response, the study of biodistribution is particularly important in the development of a pharmaceutical preparation in order to gather information on its effective therapeutic application. In this context, the comparison between the biodistribution of nano-encapsulated assets and those conveyed in conventional formulations is of particular interest.

Tape-stripping is a simple and scarcely invasive method that allows to evaluate the concentration of active ingredients in the stratum corneum. The quali-quantitative analysis enables to compare the penetration power of the vehicles conveyed in pharmaceutical forms for topical use.

GOALS

In this project studies of distribution of active substances conveyed in skin will be carried out through tape-stripping and fluorescence imaging. Different types of gels will be studied (eg nanoparticulate gel, organogels and liquid crystalline phases).
- The tape-stripping experiments will be conducted after approval of each protocol by the ethics committee of the University of Ferrara. The final objective is to obtain the kinetics of permeation of the active products, comparing the performances of different formulations.

 

INSTRUMENTS AND METHODS

For tape-stripping studies, after the application on the forearms of volunteers and the permeation of the active ingredients, the cells of the stratum corneum will be subsequently removed through adhesive strips from which the active ingredient will be extracted. The amount of active substance will be determined 1 to 6 hours after application by HPLC chromatography.

SUBJECTS

Pharmaceutical Technology, Analytical Chemistry.

COLLABORATIONS

The research group collaborates with international Universities (Macromolecular Chemistry II, University of Bayreuth, Germany)
Solid lipid nanoparticles for the treatment of neurodegenerative diseases
Introduction
Solid lipid nanoparticles (SLN) have recently been proposed as biocompatible and biodegradable nanotechnological systems for the transport of a large number of molecules with different physical and chemical properties. The clinical and preclinical use of molecules with important pharmacological activities is often difficult, due to unfavorable chemical-physical characteristics, such as poor solubility in aqueous media and important side effects. In this regard, the nano-encapsulation strategy based on the use of lipid matrices, therefore non-toxic and biocompatible, can be proposed. In particular, poorly water-soluble drugs can be administered to the central nervous system through solid lipid nanoparticles and nanostructured lipid carriers. In order to obtain NSL suitable for brain delivery it is possible to modify its surface, altering its biodistribution and prolonging the circulation time in the blood. The inclusion of fluorophores in the nanoparticles enables to assess their biodistribution through fluorescence molecular tomography (imaging).
GOALS

- Production of SLN through the lipid phase fusion method followed by homogenization.

In particular, lipid nanoparticles consisting of tristearine and nanostructured lipid carriers consisting of tristearine in association with glyceryl monoolein are produced. Several neuroactive drugs (eg levodopa derivatives) are taken into consideration.

- Dimensional and morphological characterization of SLN, analysis of the efficiency of drug encapsulation and stability.

- Functionalization of particles for directing to the brain.

- Behavioral studies on animal models and biodistribution studies following nasal and intraperitoneal administration on athymic mice.
 

INSTRUMENTS AND METHODS

To achieve the objectives of this research different instrumental techniques will be used, such as HPLC chromatography analysis, low-angle and high-angle diffraction (WAXS and SAXS), cryotransmission microscopy (cryo-TEM), and photonic correlation spectroscopy (PCS). For fluorescence imaging studies, optical images will be acquired with IVIS Spectrum (Perkin Elmer) in fluorescent mode with 740 nm excitation filter and 800 nm emission filter (University of Verona).
SUBJECTS

Pharmaceutical technology, Analytical chemistry, Applied Physics, Pharmacology.
COLLABORATIONS

The research group makes use of both internal collaborations at the University (Prof. Michele Morari, Medical Science Department. Pharmacology section), and collaborations with national universities (Department of Life and Environment Sciences, Marche Polytechnic University Department of Computer Science, University of Verona), and international (Macromolecular Chemistry II, University of Bayreuth, Germany).
