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BIOTECNOLOGIE per END OF LIFE
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Un ceppo batterico con 1/K = 20'
(K=3)

148 h of crescita esponenziale

2144 ~2 2 x 1043

\ Peso di una cellula batterica = 1012 g

N\

2.2+ 10%'g —» qquattromila volte il peso del Globo

Qualsiasi composto di origine biologica puo essere

degradato ed utilizzato dai microrganismi per la loro
crescita
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Verso la definizione di nuove protocolli
per la gestione di bioplastiche end-of-life?
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Verso la definizione di nuove protocolli
per la gestione di bioplastiche end-of-life?

digestione
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42°C, 32 gg




Verso la definizione di nuove protocolli
per la gestione di bioplastiche end-of-life?

(@) (b) @
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55°C, 90 gg
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Sviluggo di enzimi € microbi per Il riciclo BIOTECH

Bioprospecting
I

Isolamento/Selezione sequenze geniche

I
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Studi di codon-optimization e promotori

Segnali di secrezione (Trichoderma sp., Aspergillus sp.)

pH, temperatura, concentrazione di substrato
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Sviluppo di enzimi € microbi per il riciclo BIOTECH
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L’esempio di materiali a base di PLA

B Sono state identificati enzimi ad hoc
B principalmente batterici (in particolare Actinomycetes)
B alcuni fungini

B proteasi preferibilmente a carico di PLLA

B cutinasi, lipasi ed esterasi preferibilmente a carico di PDLA




Idrolasi per materiali a base di PLA
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Idrolasi enzimatica di PLA: lab-scale
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Idrolasi enzimatica di PLA: lab-scale
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Idrolasi enzimatica di PLA: lab-scale

Prior to hydrolysis Control yeast Recombinant yeast
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La Tm aumenta all’inizio dell’idrolisi (A) indicando un’aumento della cristallinita (B) per poi
diminuire sensibilmente con il passare dell’idrolisi a carico di entrambe le regioni amorfe e
crystalline del film di PLLA




Idrolasi enzimatica di PLA: ottimizzazione e bioreattore
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Idrolasi enzimatica di PLA: ottimizzazione e bioreattore
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Idrolasi enzimatica di PLA in contesti di riciclo delle
plastiche fossili: il caso di PLA & PET
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TPS: cocktail enzimatici e lieviti per la bioraffineria
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TPS: cocktail enzimatici e lieviti per la bioraffineria
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TPS: cocktail enzimatici per supportare la digestione

anaerobica di FORSU e borse biodegradabili
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Prospettive future
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DI PADOVA Fondizhe riecsik - Pak
- This technology aims at improving the hydrolysis of bioplastics
through the use of microbial enzymes that efficiently hydrolyze
polyesters in bioplastic materials. In contrast to cellulosic sugar
cane-based materials, starch-based bioplastics and polylactic acid |7,
(PLA) items can remain undegraded even after prolonged anaerobic C_U
digestion and/or composting treatment, with huge technological B4
and economic issues for treatment plant owners. E
In terms of waste management, enzyme-based systems could serve BU=
as a recycling approach to obtain single monomers whilst improving @
composting. These patented engineered Saccharomyces cerevisiae E
strains produce enzymes with high efficiency in hydrolyzing ;
polyesters such as those in starch-based bioplastics. The use of o
enzymes in the degradation process has the advantage of requiring =
moderate process parameters and delivering valuable monomers at
. . the end of the hydrolysis reaction. >:
Enzyme treatment for blOpIaStIC This would allow for cradle-to-cradle recycling of bioplastics that [S=]
. could limit waste in polymer production and bioplastic B
I‘ecyd Ing manufacturing facilities. 'E
Advantages v
Applicant Universita degli Studi Padova; University of « Saves energy — Enzymatic recycling and hydrolysis is a mild &)
Stellenbosch temperature process; =
Lorenzo Favaro, Marthinus Wessel * Monomer recovery for re-polymerisation; >
Inventors Myburgh, Marinda Viljoen-Bloom, Willem + Improvement of bioplastic degradation in industrial or g
Heber Van Zyl domestic composting and anaerobic digestion. _O
Priority Date 27/10/2021 Applications c
» Bioplastic Polymer Industry; %
. + Cradle-to-cradle (C2C) recycling; (7}
Protection UK2115470.3 » Recycling and waste management facilities; 4
+ Organic waste treatment facilities and home composting. g
What we are looking for TRL scale

We are looking for a suitable partner to enter into license deal/co- m 4> 5> 6> 7 > 8> 9>
development partnership

UniSMART - Fondazione Universita degli Studi di Padova Patent@unismart.it




