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Abstract 

Tanning is an ancient artisanal and industrial practice that deals with 

the transformation of animal skins into leather, a resistant, flexible and 

long-lasting material. 

Over the centuries, tanning has been perfected and refined, moving 

from traditional methods, such as chrome-based or vegetable tanning, 

to modern and technologically advanced techniques. 

The aims of new technologies, in fact, seek to overcome current 

problems such as the use of substances harmful to the environment 

and human health and more effective tanning in terms of 

improvements in the physical properties of the finished product. 

In particular, in this thesis work, plant extracts, tannins, were 

exploited to create a nanoparticle matrix system in order to make the 

tanning process more effective. 

More specifically, a nanoparticle system was produced consisting of a 

cationic polyelectrolyte, chitosan, loaded with the molecules of 

interest, tannins, through an ionotropic gelation process using the 

tripolyphosphate anion (TPP). Through the aforementioned method 

we therefore attempted to obtain a controlled release system by 

changing the pH of the solution under examination in order to make 

the tanning process more effective and "eco-friendly". 

Therefore, by putting two solutions in contact: an aqueous one at 0.5% 

v/v of acetic acid with the addition of chitosan at 0.5% w/v and 

hydrolyzable tannin at 1% v/v and the second characterized by the 

presence of TPP at a concentration of 1mg /mL, it was possible to 

successfully incorporate the tannins within the nanoparticle matrix 

producing nanoparticles of the order of 100 nm with an encapsulation 

efficiency of 66%. 

First of all, therefore, the dependence of the dimensions of the 

nanocarriers on the pH was verified and, in particular, it was observed 

that in acidic conditions the system managed to swell, increasing the 



Sommario e indici.  Pag. XI 

 

dimensions of the nanospheres even by an order of magnitude, vice 

versa, however, in basic conditions the system showed shrinking, 

decreasing the diameter of the particles themselves. 

We then proceeded to carry out the release test using TFF (tangential 

flow filtration) in order to verify the diffusion of the molecule under 

examination in acidic conditions, i.e. during the swelling of the 

system. The aforementioned test allowed us to conclude that the 

tannin molecules, in swelling conditions, are partially able to free 

themselves and diffuse in solution, in fact, in these conditions, a 43% 

release was obtained.  

We then moved on to verify the possible tanning effect of the system 

compared to the leather samples. In this regard, tanning tests were 

carried out both through the nanoparticle system and through the use 

of non-encapsulated tannin in the nanocarriers in order to demonstrate 

that through nanotechnology improvements could be obtained in terms 

of diffusion in the epithelial tissue and therefore, of tanning. 

When carrying out the tanning process, we set ourselves a percentage 

by mass of tannin compared to that of leather of 15%, which is the 

minimum percentage used during a normal industrial process. The 

tests, therefore, compared with the standards required by the literature, 

showed that although the system was particularly effective in terms of 

diffusion, in terms of tanning the same cannot be said as observing 

Young's modulus and stress at break, these are have approximately the 

same values as untanned leather so as to make us conclude that the 

mass of tannin present in the system is too low. Particular attention 

must therefore be paid to the production system of the nanoparticles, 

trying to increase their encapsulation efficiency, and to the tanning 

conditions so as to be able to modulate the release and allow the 

tannins to bind to the epithelial tissue.
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 [1] 

Capitolo Uno 

Introduzione 

In questo capitolo viene descritta cos’è 

la concia, i principali fattori dalla quale 

essa è influenzata nonché le differenti 

tipologie della stessa ponendo attenzione 

su un approccio green del processo e 

focalizzandosi sull’unione dell’elemento 

conciante stesso con sistemi 

nanoparticellari. Infine, sono presentati 

gli obiettivi di questo lavoro di tesi.  
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