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Textile production/consumption € Waste generation
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Textiles

~ Cartires, truck tires, plastic toys, plastic
bus tires, bicycle furniture, etc.

Fleece jackets and tes; etc. 250 s

} sweaters, yoga pants,
SCALE ~ polyester shirts, nylon
¢ leggings, microfiber
cloths, etc.
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~21 Million Tons
3.5M agricultural + 17.5M ocean microplastics
- Global releases of primary microplastics (2020/2023)
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~10 feet deep
@1000 kg/m? (mixed plastic)
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products, plastic
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92 million tons of TEXTILE WASTE

Stockings, tights, socks 0.5 ! Baby clothes, sportswear,
scarves, handkerchiefs 1.3

@7, Shoes2.7
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https://fashion-responsibility.fiveofus.com/#/
sito/fashion-responsibility.fiveofus.com/index.html

Blended textile waste

Other fibres, 12%
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Cotton, 24%

M Polyester W Cotton ™ Factory madecellulosics  Nylon #®Wool ® Otherfibres

Blended textiles
represent a challenge in terms of separation and recycling
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The polyethylene terephthalate (PET)
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Enzymes are able to degrade PET O
//\/n g
( . N )
From science 218 enzymes active on plastics
“THE MOST RIVETING ‘
TH::EE: :I% EEE’QWWE Buchholz 2022 - doi.org/10.1002/prot.26325C
N EDGE- OFTHSETR e f ; o
-Eﬁ‘@ﬂ?&iﬁs_ & e BIODEGRADATION 5 — 120 o9 -g
”"THNT Sq: A bacterium that degrades and ® g 2 100 £ kS] o o %
=l - O _—
THE PL HSTIE-EHTEHS assimilates poly(ethylene terephthalate) g 0% & > 5 e & >
BY KIT PEDLER AND GERRY DAVIS Shosuke Yoshida,"?* Kazumi Hiraga," Toshihiko Takehana,® Tkuo Taniguchi,* - e) E = C L g > > o
: Hironao Yamaji, Yasuhito Maeda,” Kiyotsuna Toyohara,” Kenji Miyamoto,2} OO > Vo o @S o k7 > q=,
i Yoshiharu Kimura,* Kohei Oda'f _Q O 3 60 Z‘ 2 ; % :9 g{ no- S
o5Q 40 2o sy § 5 o
Dl o BN > = S
- » - mllk
N 0 |
“Esterase from I. sakaiensis - 20
4 (72]
\ (IsPET) 5 0] 40
\. / 8§ 60
5t N <«—Active on PET
Leaf-branch compost = 100
cutinase (LCC)

J

-

Bioeconomy dialogues - giovedi 28 maggio 2026 - Varese

%The Protein Factory 2.0 Elena ROSini 6




Workflow for the in vitro evolution of LCC
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Valentina Pirillo, Loredano P ioni () and Gianluca Molla
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Biodegradation of post-consumer PET
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Efficient polyethylene terephthalate degradation at
moderate temperature: a protein engineering study of
LC-cutinase highlights the key role of residue 243

Valentina Pirillo (©), Marco Orlando (), Caren Battaglia, Loredano Pollegioni and
Gianluca Molla
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A circular economy for PET - Research Projects
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Valorization of textile waste
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SET UP of the DEGRADATION PROCESS: MECHANO-PHYSICAL PRETREATMENTS
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Enzymatic treatment of PET & cotton textiles
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Valorization of blended textile waste
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Valorization of blended textile waste

@ Cellulase treatment of polycotton textile
Ball-milling Cellulase treatment l 0 0 ]
0 o—],

Textile pieces
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10 g PET/COT

¥ [¢)
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75% glucose yield
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Valorization of blended textile waste

@ Heat treatment & enzymatic hydrolysis of pretreated PET
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Journal ) ot

Efficient polyethylene terephthalate degradation at
moderate temperature: a protein engineering study of
LC-cutinase highlights the key role of residue 243

Valentina Pirillo (1), Marco Orlando (), Caren Battaglia, Loredano Pollegioni and
Gianluca Molla

1g PET - 760 mg TPA
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Valorization of blended textile waste
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