
Workshop: From food waste to innovative bio-based products 

From by-products of potatoes processing 

to PHAs biopolymers … through fermentation  



GROWTH IN GLOBAL PLASTICS 

PRODUCTION 1950-2014 



PLASTIC MATERIAL VALUE LOSS  

AFTER ONE USE CYCLE 



FORECAST OF PLASTIC GROWTH 

EXTERNALITIES AND OIL CONSUMPTION 



Plastic has existed for millions of years. 

It is bacteria's way of storing energy. 

 

Bacteria store it to ensure their survival,  

just as humans do with fat. 

 

On eating carbon sources, the bacteria  

produce white spheres inside themselves:  

this is natural polyester. This is how PHA,  

Polyhydroxyalkanoates, is made. 

 

The only real alternative to oil!! 

 

 

WHAT IS PHAs (Polyhydroxyalkanoates)  



We use agricultural  

by products materials. 

NO FOOD preferred 

ORGANIC SOLVENT  

FREE 

We do not use solvents 

to extract biopolymers 

100% 

BIODEGRADABLE 

Our product is 

biodegradable in 

compost and water 

GMO FREE 

No genetic  

modification 

PHAs is a platform product 

from which many 

Bio-plastics 

can be made 

We can  

also replace 

costly plastics 

 

PHAs: KEY FACTORS  



Plant  

Licenses 
Innovative  

Products 

Technological  

Research 
1. 2. 3. 

Bio-on IP business model:  

a winning and forward-looking idea 



8 

20+ licensed PHAs plant in the next four years 

1: Industrial Licenses 

Bio-on Expected Business Plan 



Bio-on has developed an exclusive process to produce PHAs from different 

carbon sources from agricultural and agro-industrial productions, such as by-

products and wastes from sugar beet, sugar cane, potatoes, glycerol from 

biodiesel production and many other feedstock. It has an on-going investment 

in 4 laboratories. Scientists and prestigious universities worldwide are involved 

through exclusive contracts. 

2: Technological Research 

PHAs Scale-up Department 



Bio-on S.p.A., has created the world's first facility for developing and making MINERV PHAs bioplastics. It will be reserved to 

Bio-on technicians and managers and to the licensees of Bio-on technology, which make PHAs formulations to replace the 

majority of widely used plastics (PP, PE, PS, PC and many more).  

3: Innovative Products 

Material Development Department 



France: 

Sugar Beet 

Potato & Glycerol 

Germany: 

Sugar Beet 

Potato & Glycerol 

Italy: 

Sugar Beet 

Potato & Glycerol 

Belgium: 

Sugar Beet 

Potato 

Netherland: 

Sugar Beet 

Potato 

Poland: 

Sugar Beet 

Potato & Glycerol 

potatoes 

glycerol 

Some example of feedstock  

Availability in EU 

… and many more.  
Each EU country is self sufficient  

in term of feedstock availability 

beets 

EU PHAs production / feedstock availability 



EXAMPLE: In Italy, in our region, each year, 

20 mio tons of wastes carbon sources are available 

Emilia Romagna 

Region 

EU PHAs production / feedstock availability 



Potato production 

Europe 

130 mio tons Y 
 

180 mio tons Y 
(plus by-products) 

5-6.000 plants 500-600 plants 

Emilia Romagna 

Region 

50-60 plants 

10 kt/y 

 
10 kt/y 

 
10 kt/y 

 

Sugar chain  

world wide 

EU PHAs production / feedstock availability 

Some other examples (not comparable) 



MACRO  

MOLECULES  

PHA-BM-BAS 

 

SHAMPOO 

MAKE-UP 

GEL CREAMS 

SUN PROTECTION 

LIPSTICK 

COSMETICS 

WHO USE PHAS           COSMETICS 



										
										

										
										

										
										

										
										

	

	

          
          

          
          

          
          

          
          

          
          

          
          

        
 

PRESS RELEASE 

Bio-on S.p.A. 

Revolution in food packaging. The milk carton goes bio 

Researchers at Bio-on and the University of Tampere (Finland) have created the first material to team 

paper and bioplastic designed for the food packaging of the future. It will also be the only 

biodegradable material 

 

BOLOGNA Italy - TAMPERE Finland, 16 April 2016 – Imagine a future, very near now, in which cartons for 

milk, fruit juice and many other foodstuffs will be 100% biodegradable. Bio-on today announces a major result 

achieved with its new collaboration with Tampere University of Technology Finland, one of the most 

important centres in the world for research and innovation in the use of paper and plastic for food packaging. A 

joint project launched in 2015 has produced for the very first time tetrapak type containers made of a 

combination of paper and bioplastic, namely the special grade EC (Extrusion Coating) of the Minerv PHA 

biopolymer developed by Bio-on. 

 
To achieve this extraordinary outcome, researchers at the two laboratories replaced the polyethylene 

contained in current packaging, maintaining all of its impermeability, and for the first time in history created a 

material that is totally naturally biodegradable and of renewable origin that can be easily and safely 

recycled. 

 
The Minerv PHA Extrusion Coating project, launched by Bio-on at the end of 2015, aims to develop specific, 

eco-sustainable and, for the first time, fully biodegradable formulations, in order to make laminates with paper 

without using films, but instead fusing the biopolymer directly onto the paper using an extrusion process, 

without losing out on the end product's functionality and aesthetic.   

 
Based on Bio-on's revolutionary biopolymer, 100% naturally biodegradable and already tested in dozens of 

applications, from automotive to design to biomedical, Minerv PHA EC (Extrusion Coating) is safe and 

particularly suited for use with food. 

 
“We a

re extremely pleased to present this important product created out of the collaboration with Prof. Jurkka 

Kuusipalo from the Tampere University of Technology Finland, which has made the highest number of 

technological developments in the history of food packaging in the food & beverage secto
r,” explains Bio-on 

S.p.A. Chairman Marco Astorri. “Together we demonstrate that it is p
ossible to develop new functionalities in 

the use of PHAs biopolymers in dozens of items
”.  

 
“It is a

 great scientific challe
nge,” 

says Prof. Kuusipalo of Tampere University of Technology Finland, “to 

be able to create new products with an eco-sustainable and completely natural material. I have been analysing 

and testing all the plastics bonded to paper and cardboard for over 20 years. The high interest that the 

packaging sector is enjoying gives us new goals for a totally eco-sustainable “tomo
rrow”. 

The PHAs made by 

Bio-on is very versatile and enables us to achieve performances never seen before. Being able to do this with 

completely natural products will put us at the cutting-edge of research and development in the coming 

decad
es”.  

 

																					
																					

																					
																

	

	

                    
                    

                    
                                    

                    
             

COMUNICATO STAMPA 

Bio-on S.p.A. 

Rivoluzione nel packaging alimentare. Il cartone del latte diventa bio 

I ricercatori Bio-on e dell’Università di Tampere (Finlandia) hanno realizzato il  primo materiale che 

unisce carta e bioplastica pensato per il packaging alimentare del futuro. Ed è l’unico biodegradabile 

 

BOLOGNA Italia - TAMPERE Finlandia, 14 aprile 2016 – Immaginate un futuro, molto vicino, in cui il cartone 

del latte, del succo di frutta e di molti altri alimenti, sarà biodegradabile al 100%. Bio-on annuncia oggi un 

importante risultato ottenuto dalla nuova collaborazione con Tampere University of Technology Finlandia, 

uno dei più importanti centri al mondo per ricerca e innovazione nell’uso di carta e plastica per il packaging 

alimentare. Grazie ad un progetto congiunto nato nel 2015 sono stati realizzati per la prima volta contenitori 

tipo tetrapak unendo carta e bioplastica, in particolare il grado speciale EC (Extrusion Coating) del 

biopolimero Minerv PHA sviluppato da Bio-on. 

 
Per raggiungere questo straordinario risultato i ricercatori dei due laboratori hanno sostituito il polietilene 

contenuto negli attuali imballaggi, mantenendo tutte le caratteristiche di impermeabilità, e per la prima volta 

nella storia è stato creato un materiale totalmente biodegradabile in natura e di origine rinnovabile che 

potrà essere smaltito nella raccolta differenziata in modo facile e sicuro.  

 
Il progetto Minerv PHA Extrusion Coating, lanciato da Bio-on alla fine nel 2015, ha lo scopo di realizzare 

formulazioni specifiche, ecosostenibili e per la prima volta completamente biodegradabili, per realizzare 

accoppiati con carta senza l’utilizzo di pellicole, ma fondendo direttamente il bio polimero sulla carta attraverso 

un processo di estrusione senza rinunciare a funzionalità ed estetica del prodotto finale.   

 
Basata sul rivoluzionario bio polimero Bio-on, biodegradabile in natura al 100% e già testato in decine di 

applicazioni, dall’automotive, al design fino al biomedicale; Minerv PHA EC (Extrusion Coating) è sicura e 

particolarmente adatta all’uso alimentare. 

 
“Siamo estremamente felici di presentare questo importante prodotto nato dalla collaborazione con il Prof. 

Jurkka Kuusipalo della Tampere University of Technology Finlandia, che ha realizzato il più alto numero 

di sviluppi tecnologici nella storia del packaging alimentare del settore food&beverage – spiega Marco 

Astorri, Presidente di Bio-on S.p.A. – assieme dimostriamo che è possibile sviluppare nuove funzionalità
 

nell’uso dei bio polimeri PHAs in decine di articoli”.  

 
“È una grande sfida scientifica – dice il Prof. Kuusipalo della Tampere University of Technology Finlandia 

– poter creare nuovi prodotti con un materiale ecosostenibile di origine completamente naturale. Da oltre 20 

anni analizzo e sperimento tutti i materiali plastici uniti a carta e cartoncino. Il grande interesse che sta vivendo 

il settore del packaging, ci impone nuovi traguardi per un “domani” totalmente ecosostenibile. Il PHAs 

realizzato da Bio-on è molto versatile e ci permettere di raggiungere prestazioni mai viste prima d’ora. Poterlo 

fare con prodotti completamente naturali ci porrà all’
avanguardia

 della ricerca e sviluppo nei prossimi 

decenni”.  

 
 

Revolution in food packaging 

  

The milk carton goes bio 

WHO USE PHAS           PACKAGING 



WHO USE PHAS   Metal Replacement AUTOMOTIVE 



WHO USE PHAs          ELETRONICS 



WHO USE PHAs          ELETRONICS 



WHO USE PHAs              TOYS 













Bio-on: certifications and awards 

 

 

MinervPHATM (BIO-ON) 

certified for its 100% 

biodegradability (not 

forced) in water by 

Vinçotte. 

Year 2008 

MinervPHATM (BIO-ON) is 

certified as 100% Bio-

Based by the U.S. 

Department of Agriculture  

- USDA. 

Year 2014 MinervPHATM (BIO-ON) 

selected among the 100 

solutions from around 

the world tangible, 

readily available and 

with a positive impact on 

communities and 

industries by 

SUSTAINIA100. 

Year 2014 

BIO-ON announced as 

winner of EuropaBio's 

Most Innovative Biotech 

SME Award 2014 for 

designing and patenting 

the first fully bio-based 

plastic PHAs obtained 

from agricultural waste, 

co- and by-products  

Year 2014 

MinervPHATM selected among 

the 100 innovations to be 

presented at the Global Forum 

for Innovations in Agriculture 

in Abu Dhabi. 

Year 2015 

Special mention to BIO-ON by 

the Innovazione amica 

dell’Ambiente Prize .  

Year 2013 

Special mention to Bio-

on by the Impresa 

Ambiente Prize. 

Year 2014 

Bio-on rewarded with the 

Rusconi Foundation 

Prize for its excellent 

performances in the 

green economy sector. 

Year 2015 

MinervPHATM (BIO-ON) 

certified by the 

prestigious Certificate of 

Material Excellence issued 

by Material ConeXion. 

Year 2015 



• Pizzoli is an Italian potato processing Company 

 

• Established in 1926, located in Bologna (Italy) 

 

• Pizzoli produces Fresh Table Potatoes and Frozen French Fries 

Pizzoli S.p.A. 



In fields: some potatoes (est 2-4%) remain on the fields after mechanical 

harvesting operations 

 

 

 

 

 

 

 

 

 

POTATOES BY-PRODUCTS 



 

 

Fresh Product: automatic sorting generate a total 15%    to  20% not  

conform product to be packed (rotten,  green, misshaped, small/big grade) 

 

 

 

 

 

 

POTATOES BY-PRODUCTS 



 

• Frozen Fries: 

waste =10÷16% 

POTATOES BY-PRODUCTS 



Frozen Fries: peeling operation generate 6-10% of waste.  

Sorting of fries, generate further 4 to 6% of by-products from  

processing (small parts, defects etc) 

POTATOES BY-PRODUCTS 



• Current usage of WASTES (peel, rotten potatoes): 

 - Energy production (Biomass digester) and fertilizers 

 - Animal feed 

 

• Current usage of by-products: 

 - Potato flake 

 - Mashed potato  

 

NEW PHA PROJECT 
Project in collaboration with Bio-on:  

an integrated industrial plant which turns and valorize potato 

wastes and by-products into new-generation bio-based and b

iodegradable plastics: PHAs 

PIZZOLI BY-PRODUCTS VALORISATION 



Harvest left Potato peel Misshaped, rotten 

Bio-on PHAs production plants 

slivers 

CARBON SOURCES = RAW MATERIALS 

ALL CRISP/FRIES FRIES TABLE 



 Pizzoli: 

 

 

 

 

 

 Bio-on: 

Name Surname E-mail Phone 

Nicola Pizzoli n.pizzoli@pizzoli.it  +39 051 6924543  

Name Surname E-mail Phone 

Marco Astorri marco@bio-on.it  +39051893001 

Vittorio Folla folla@bio-on.it  +39051893001 

CONTACTS 

mailto:n.pizzoli@pizzoli.it
mailto:marco@bio-on.it
mailto:marco@bio-on.it
mailto:marco@bio-on.it
mailto:folla@bio-on.it
mailto:folla@bio-on.it
mailto:folla@bio-on.it


Thanks for your attention 


