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From CatMat and Drug Delivery..

Hydrolisis

Condensation

Polysaccharides component

Inorganic sol

Active 
compounds

International Patent application, PCT/IB2019/053710, Michela Signoretto, Elena 
Ghedini,Federica Menegazzo, 

L. Contessotto, E. Ghedini, F. Pinna, M. Signoretto, G. Cerrato,

V. Crocellà, Chem. Eur. J. 15 (2009) 12043-12049



…To Ve Nice, 
innovative Start Up 
and Ca’ Foscari Spin Off

The company's mission is to innovate the 
cosmetic sector 

by offering high-performance products 
in the name of sustainability



Sustainability
and 

Cosmetic
Market



Raw material:
from Natural to Petrol… and back to Bio

Front Public Health. 2016; 4: 260.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5114301/


Local Biomasses:
valuable raw material to produce smart sustainable 
cosmetic and nutraceutical products made in Italy



HAZELNUTS SHELLS

The hazelnut shell represents
more than 50% of the total weight

Italy is the second largest producer 
of hazelnuts in the world

Hazelnut shells are
rich in phytometabolites

Gallic acid Vanillic acid

Quercitin

Vanillin

Catechin
Vitamin E, with α-tocopherol predominant
form



From HAZELNUTS SHELLS to PHYTOMETABOLITES

Hydrothermal maceration: water, 45 °C, 5h, 1000rpm

Yield 1,1%

Microwave assisted extraction: 
water:ethanol (30:70 v/v), 60 °C, 25 min, 1000rpm

Yield 0,42 %



From HAZELNUTS SHELLS to PHYTOMETABOLITES

Phytometabolite %

Isoquercitin 12

Chlorogenic acid 6

Catechin 5

Tyrosol 4

Isoxanthumol 4

Ferulic acid 2

Caffeic Acid 1

Hydrothermal maceration TPC (mg GAE/g) DPPH (mg TE/g)

4,66 4,37



From EXTRACTION RESIDUES to BIO-CHAR by 
PYROLISIS 

600 °C 

30 min

100 mL/min, N2

NOT ACTIVATED 
BIO-CHAR 

ACTIVATED 
BIO-CHAR 

800 °C, 3 h, 
100 mL/min CO2



BIO-CHAR CHARACTERIZATION

Hazelnut Shells
Post exstraction

Activated Bio-Char

Not-Activated Bio-Char

C % O % H % N % S % Ashes %

Hazelnut Shells 49,13 42,21 5,74 0,80 0,34 1,78

Not activated Bio-char 83,72 8,24 2,41 0,67 0,85 4,11

Activated bio-char 82,26 7,94 2,23 0,67 0,22 6,68
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NOT ACTIVATED BIO-CHAR, Surface Area 157 m2/g
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ACTIVATED BIO-CHAR, SURFACE AREA 567 m2/g

BIO-CHAR CHARACTERIZATION:

Adsorption properties
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Methylene blue test
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Surface area of commercial vegetable carbon: 
257 m2/g



ANTI-POLLUTION HAIR CARE MASK FORMULATION

Hazelnut extract

Not activated bio-char



Cuticole

Bark

Marrow

Effectiveness

SEM

Penetration evaluation, 
Tape stripping



NUTRACEUTICAL APPLICATIONS

The use of high porous materials in nutraceutical 
formulation can improve the pharmacokinetic of active 
ingredients and the effectiveness of the final products.  

Porous biochar and secondary metabolites derived
from local agri-food wastes can be excellents
candidates to design sustainable and 
highly efficient food supplements



Phytometabolite %

Isoquercitin 12

Chlorogenic acid 6

Catechin 5

Tyrosol 4

Isoxanthumol 4

Ferulic acid 2

Caffeic Acid 1

Model molecule

Biochar from
Hazelnut shells

carrier

CARRIER



Formulation



DRUG DELIVERY TEST



DRUG DELIVERY, preliminary results
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Every end is a new 
beginning
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