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Introduction
1.1. Project goal and scope
The aim of MY-FI is to provide the textile industry with a new non-wo-
ven material made of mycelium fi bres, with improved performan-
ces and reduced environmental impact in comparison with cur-
rent commercially available fi bers. Mycelium-based materials are 
obtained by fungal fermentation, starting from the residues of the 
textile industry, using a mild process, and can be used to produce 
sustainable and performing non-woven fabrics. 

Mycelium-based materials indeed can extend the fi eld of use of 
non-woven fabrics to demanding or luxury applications. In virtue of 
their properties and aesthetics, mycelium fi bres can be applied, for 
example, in automotive or footwear. 

In MY-FI, new bio-fabrication protocols are optimized and upscaled 
together with wet processing and material fi nishing to provide a set 
of innovative solutions to help the textile industry in facing the chal-
lenges posed by the complex megatrends that are quickly chan-
ging markets and customers’ lifestyles globally. 

1 The mission of MY-FI is to develop a biobased textile, with advanced 
functionalities, sustainability, and performance, achieving four high 
level goals: 

• Empowering the textile industry to successfully face the
   challenges posed by the emerging global trends.

• Meet the consumer demand for new functional and sustai-
 nable textile products.

• Relief the environmental pressure related to the textile in-
 dustry, developing a circular and biobased textile that does 
 not generate microplastics.

• Engage textile stakeholders and provide guidance to policy
 makers.

1.2. Consortium presentation
The H2020 project gathers 14 partners across Europe, contributing 
to its success. All private companies, research centers, and uni-
versities listed below collaborate for the fulfi llment of the activities 
tackled in the following chapters of this document.

Leader partner and responsible for the MY-FI project 
management.
Establishment of a surface liquid fermentation protocol 
and a dynamic liquid fermentation protocol for the pro-
duction of mycelium fabrics.
Scale up of SLF protocol.
Development of the ethics requirements for the project.

Take care of the knowledge and IPR management in or-
der to ensure the Freedom-to-Operate, effectively pro-
tect the Intellectual Property generated.
Comparison of the solutions developed within MY-FI with 
the updated state-of -art. 
Implementation of solutions already available, also in 
different sectors (technology transfer).
Avoid confi dentiality confl icts with dissemination and 
communication activities.
Competitive landscape analysis and exploitation plan.

Country: Germany
Type: Consulting Company

Country: Italy
Type: Manufacturing Company

Figure 1 First prototypes of DLF mycelium materials
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Characterization of raw and fi nished mycelium materials. 
Material functionalization for fi re reactivity, natural dyeing 
and surface activation with plasma technology.
Assess the compliance of the mycelium fabric with the EU 
Ecolabel certifi cation.

Defi nition of requirements and benchmarking for the 
automotive sector.
With Volkswagen, design, production, testing, and vali-
dation of prototypes for the automotive sector.

Development of a Performance Index of mycelium fi ber 
for the luxury application.
Production of a set of technical sheets illustrating the 
application methods of mycelium-based materials.
Prototyping for the fashion industry.

Country: Italy
Type: Research centre

Country: Spain
Type: Research Centre

Country: Italy
Type: Manufacturing Company

Evaluation of biodegradation and organic recyclability 
of mycelium fabrics, in different stages of the production 
and post-processing processes.

Country: Belgium
Type: Testing Lab

Development of technological solutions to improve the 
mycelium fabrics properties such as mechanical and 
chemical performances.

Country: Germany
Type: Research Centre

Optimization and scale up of DLF protocol. 

Country: Belgium
Type: Research centre

Development of protocols for the valorization of the 
residues deriving from the manufacturing of mycelium 
fabric-based materials. 
Lamination of mycelium-based materials.

Country: Spain
Type: Non-profi t association

Development of the wet processing for the enhance-
ment of mycelium fabrics.
Research and application of dyes, fi nishing and coatin-
gs, in order to deliver performing, aesthetically pleasing  
and environmentally responsible materials.

Country: France
Type: University

Defi nition of requirements and benchmarking for the 
automotive sector.
Together with CRF, design, production, testing, and vali-
dation of prototypes for the automotive sector.

Country: Germany
Type: Manufacturing Company

Development and optimization of DLF and SLF protocols.
Test and analysis of the raw material produced.

Country: Netherlands
Type: University

Scale-up and industrialization of the wet-processing 
and fi nishing applied to mycelium materials.

Country: France
Type: Manufacturing Company

LCA and LCC of the most promising mycelium materials.
Development of an LCA/LCC based Decision Support Sy-
stem tool in order to improve and optimize production 
processes. 
Project communication.

Country: Italy
Type: Consulting Company
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Biofabrication
In the MY-FI project, raw mycelium fabrics were produced using 
two different types of fungal fermentation carried out by means of 
dynamic liquid fermentation (DLF) and in surface liquid fermenta-
tion (SLF). By applying the proper growing conditions, the growth 
of the mycelium can be highly promoted, and a dense continuous 
network of hyphae is obtained. 

The biofabrication represents the starting point of the project, set-
ting the ground for the following activities, therefore providing the 
unique, natural, and disruptive raw material to post-processing 
activities. 

The improvement of the fungal fermentation processes intended 
to the production of raw mycelium-based materials is included as 
one of the objectives of the project.

The target of the MY-FI project was also to scale up biofabrication 
processes therefore moving from laboratory to pilot scale, with the 
goal of obtaining high-quality and fully functional prototypes to be 
employed in the fashion and automotive industries; therefore, the 
initial methods in place had to be optimized to move from TRL 4-5 
to 7. MOGU has taken care of the SLF process: the main process pa-
rameters involved in the fungal development have been identifi ed 
and optimized in order to improve the material productivity and its 
fi nal performances. Such parameters impact the type and design 
of the tray bioreactor, but also on the process mass fl ows of sub-

2

Figure 2 Biofermentation process, lab-scale

Figure 3 Lab-scale biofermentation process

strates and reagents, and on the main growing conditions such as 
temperature. The optimization of the selected parameters led to an 
improved material in terms of its thickness density, homogeneity, 
process repeatability and material  reactivity for the subsequent 
post-treatment. Therefore, the initial protocol developed for the 
creation of mycelium fi bers was improved to obtain higher quality 
raw SLF materials. 

Moreover, the main by-product generated during the SLF process 
was analysed based on its potential valorisation, experimenting dif-
ferent pathways and applications. Its high organic matter content 
allows to further exploit it as nutrient source for other secondary fer-
mentation processes to produce a protein-rich ingredient for feed 
or to produce a new mycelium-based material through the appli-
cation of a dynamic liquid fermentation (DLF) process. 

In cooperation with OWS, the residual stream has also been evalua-
ted as waste-to-energy through anaerobic digestion for the pro-
duction of an energy vector (biogas) that could be integrated into 
the future SLF upscaled production line, providing the heat and/or 
the energy necessary for the biofabrication process. Instead, AITEX 
tested the waste stream as structural component for the fabrica-
tion of non-woven fabrics by wet-laid technology in combination 
with lyocell and PLA. 
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Likewise, the DLF process for 
the biofabrication of different 
mycelium materials was opti-
mized by UU and MOGU. In this 
case, different fungal strains 
have been grown in different 
carbon sources to fi nd the best 
combination of strain and nu-
trients that could produce the 
most promising material. The 
research performed by UU was 
based on the screening among 
six different fungal strains grown 
in four different media. Several 
analyses based on the strain 
growth performance, carbon 
consumption effi ciency and fi -

nal material performance led to the selection of one basidiomycetes 
strain grown in a glucose minimal medium as the selected protocol 
for the DLF development at higher scale. In parallel, the research 
carried out at MOGU delivered a mucoromycetes strain grown in a 
complex medium as another interesting method to produce myco-
materials with great potential. Both protocols were detailed descri-
bed and transferred for its study at higher production scales. 

Figure 4 DLF lab scale bioreactor

Figure 5 Non-woven textiles 
produced by AITEX recycling  

textile fi bers

The partners also focused on the development of hybrid mate-
rials that combine the fungal biomass with textile fi bers. AITEX de-
ployed different strategies to recycle textiles fi bres as process resi-
dues from the industry or at post-consumer level. Such fi bres have 
been transformed into non-woven textiles with different thicknes-
ses, composition and consolidation levels by wet-laid and carding 
technologies optimized by AITEX. The further valorisation of these 
textile waste was tested by MOGU through mycelium fermentation 
in order to close the loop of textile value chain obtaining novel ma-
terials. 

Post processing 
Processing of the grown mycelium fabrics is necessary to increase 
the aesthetical, functional, and mechanical properties of the myce-
lium. The fungal cell wall is a multilayer structure with great plastici-
ty that is vital to maintaining cellular integrity. It is composed of dif-
ferent layers and components. Mycelium fabrics grown under static 
liquid fermentation conditions exhibit a soft and silky touch. These 
unique properties would get lost during wet treatment processes 
and subsequent drying procedures if mycelium fi bers were glued 
together. In order to prevent the fi bers from sticking together, they 
need to be separated. A suitable and effective treatment process is 
therefore vital for further development of the alternative mycelium 
material.

FILK investigated the effects of treating the mycelium with diffe-
rent plant-based crosslinkers and fatliquors in the wet stage and 
its infl uence on the mechanical properties. Thickness and softness 
of the material could be enhanced and maintained, respectively, 
by crosslinking. The tensile strengths of mycelium fabrics are only 
slightly affected by the crosslinkers. Dyeing was possible both with 
commercial dyes and with vegetable dyes. Plasticising was neces-
sary because of the brittleness of the initial material when dried. A 
suitable modifi ed vegetable oil was successfully selected by ITECH 
for increasing softness and elongation performance. 

The wet process has been tested for standard tanning drums and 
machinery and, which has resulted in the production of prototypes 
with different colors. A fi rst upscaling at FILK allowed to provide in-
dustrial partners with enough materials for prototyping. Fig. 6 gives 
an overview of the post-processes investigated so far.

3

Figure 6 Post-processes overview diagram
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Scale up 
One of the major goals of the MY-FI project was to successfully scale 
up the biofabrication of mycelial biomass via dynamic and surface 
liquid fermentations (DLF and SLF, respectively). Taking advantage 
of the expertise and pilot-scale equipment available at the Bio-Ba-
sed Europe Pilot Plant, the bottlenecks related to the DLF of mycelial 
biomass have been identifi ed and addressed. The aim was to deve-
lop a systematic approach for enhanced growth in stirred tank re-
actors (STRs), while obtaining an optimized process that could deli-
ver consistent results, easily translatable from bench to commercial 
scale. In the same way, SLF scale-up has been addressed by MOGU. 
The idiosyncrasy and particularities of the SLF process developed 
by MOGU limit its direct standardization using currently known fa-
cilities as in the case of the DLF. Instead, equipment and processes 
already used in different industries must be identifi ed and adapted 
to create a larger-scale SLF.

4

For the upscaling of the DLF 
process (developed by UU) 
BBEPP conducted preliminary 
evaluation of strain growth in a 
shake fl ask test, mimicking the 
shake fl ask seed steps of the 
main fermentations to analy-
se the fungus’s growth before 
upscaling. After the prelimi-
nary tests two 150 L fermen-
tation runs provided valuable 
insights into the scalability of 
the process for further sca-
le-up to the 1,500 L. The pro-
duced fermentation broth was 
harvested and transferred to 
downstream processing where 
mycelium sheets were produ-
ced and distributed to partners 
for application tests.

Likewise, MOGU has been wor-
king on the improvement of 
the SLF process by optimizing 
the main operational and bio-
chemical factors that rule the 
mycelium growth. Bioreactor 

The fi nal surface coating of the material increases fastness and 
serves aesthetic requirements. Coating methods were developed 
by ITECH based on fully renewable wax compositions and on bio-
based polyurethane dispersions thus the fi nal material can reach a 
high biobased content, up to 91+/- 5% biobased content for the wa-
x-based coatings, and up to 85 +/-5% biobased content for the PU 
coatings. The coatings increase abrasion resistance and fastness. 
A lot of designs could be envisaged by embossing and tipping ope-
rations. The protocols developed allowed for the production of ma-
terials with different colors, aspects, and performances (see Fig. 7). 

LEITAT’s ongoing research focuses on improving material proper-
ties, such as fl ame retardancy, additional plant-based coloration, 
and antimicrobial properties. Plasma technology has also been in-
vestigated to study the impact on wettability. The fi nal material has 
been fully characterized to understand its performance and identify 
points for improvement.

However, the mechanical properties of the fi nal mycelium material 
are not yet comparable to existing materials employed in the same 
applications: lamination on another material is still necessary. 

Figure 7 Protocols developed for materials with different colors, textures, and performances
Figure 8 DLF material obtained by 1,500L 

fermentation run

size was initially doubled and afterwards quadrupled, adjusting the 
main operational conditions consequently for each size increase. 
The number of bioreactors operated simultaneously was also in-
creased by 10 times. New and bigger growing rooms were built and 
properly furnished to allow the optimal incubation of the increased 
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number of bioreactor trays simultaneously. Moreover, several pie-
ces of equipment were identifi ed, acquired, and set-up, such as a 
50L homogenizer, a big-size air-dryer, and a clean room for the pre-
paration of the materials. The protocols used at lab scale were also 
adapted to the new scale and new procedures were established 
to ensure product quality and performance. The mycelium fi bers 
post-treatment process has been upscaled by FRANCE CROCO by 
adapting the preliminary Downstream Processing (DSP) protocols 
developed inside WP2 in an industrial reality. The type of reactor 
applied for these downstream steps was carefully studied to al-
low a proper material treatment while keeping its physical integrity. 
Further tests were performed for the optimization of the water and 
chemical consumption as well. The trials allowed the production 
of promising prototypes, with different colors and fi nishings. By the 
end of MY-FI project, FRANCE CROCO has delivered a wide range of 
fi nished mycelium fi bers, characterized by high-quality, competiti-
ve performances and innovative functionalities.

Prototyping for fashion  
The race to develop new materials and processes is gaining mo-
mentum thanks to fast-maturing technology and more substantial, 
profound partnerships between brands and innovators. The partner 
Bond Factory has focused its work on creating a procedure for ma-
king prototypes in line with the European standards, which require 
the use of less toxic chemicals and more sustainable materials in 
addition to a completely waste-free production. 

The prototyping and validation activities of the mycelium fabric de-
veloped in the context of the MY-FI project were carried out using 
all the techniques and technologies that are normally employed for 
the development of samples and of fi nished products in the Luxury 
Fashion sector. The ultimate goal was to create luxury application 
prototypes by refi ning the most successful techniques from pre-
vious technology tests, focusing on thermowelding, laser cutting, 
high frequency, embroidery, and padding for leather goods.

5

Figure 10 Harvested 1 sqm SLF panels, ready for drying

Thermowelding, a common technique in the 
fashion industry, involves bonding fabrics 
using heat and pressure. This study explored 
suitable materials for bonding with myce-
lium to create enhanced prototypes. Inste-
ad of merely improving mechanical perfor-
mance, thermowelding was also assessed 
for its aesthetic qualities. The materials te-
sted included:

• Wool: Combining mycelium with Woolmark 
wools resulted in a unique material with 
good grip and softness.

• Dinamica: This solvent-free suede paired 
well with mycelium, showing promising ae-
sthetic and functional results.

• Knitted Fabric: Mycelium was heat-sealed 
to knit fabrics, using scraps for decorative 
appliqués.

Thermowelding

Figure 9 SLF bioreactor at MOGU

Technologies applied to MY-FI materials



16
This project has received funding from the European 
Union’s Horizon 2020 research and innovation pro-
gramme under the Grant Agreement No. 101000719

This project has received funding from the European 
Union’s Horizon 2020 research and innovation pro-
gramme under the Grant Agreement No. 101000719 17

Laser cutting

High-Frequency 
Forming

Embroidery

Padding

Prototyping Flow: 

Material-Driven Design: The MY-FI project adopted a new appro-
ach where the design process was driven by material properties. 
From the fi rst prototypes, Bond Factory focused on analyzing fi -
ber usage, converting skills, and re-characterizing machines. Pro-
totyping phases were driven by the intrinsic properties and sensory 
aspects of materials. Testing included performative, sensorial, and 
interpretative analyses, ensuring compliance with eco-friendly gui-
delines and corporate social responsibility.

Prototyping steps: The iterative prototyping process involved se-
veral stages, each aimed at refi ning the design before mass pro-
duction:

Laser cutting employs focused beams to 
precisely cut textiles, ensuring clean edges 
and reducing waste. This technique allowed 
for precision in material usage and the cre-
ation of intricate designs without additional 
trimming.

High-frequency thermoshaping uses heat 
and vacuum conditions to mould fabrics wi-
thout adhesives, preserving the desired sha-
pes. Mycelium products were branded using 
high-frequency with the MY-FI monogram.

Modern embroidery techniques were used 
to create detailed designs on fabric using 
needle and thread guided by digital fi les. 
Two types of embroidery were tested:

Padding adds volume and structure to gar-
ments. This technique involved combining 
thermowelding with impregnation to lami-
nate materials along glue strips, creating 
a ‘PUFFY’ effect by leaving sections free for 
feather fi lling.

• One-Level Embroidery: Produced a fl at effect.

• Two-Level Embroidery: Created a 3D effect.

Design Concept and Sketching

CAD Pattern Making 

Fabric and Material Selection

First Prototype

Digital Prototyping

Technological Testing

Graphic Design

Second Prototype

Production

Prototype Production: 

LEATHER APPLICATIONS: Bags and accessories were heavily tested due to 
material features and market demand. 

Examples include:

1 6

2 7

3 8

4 9

5

PC Holder: 
Used heat-sealing, 
laser cutting, and 
printing with Bio-Pu 
material.
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Padded Bag: 
For the production 
of the bag several 
techniques were 
combined: padding, 
heat-sealing, and 
high-frequency, 
employing Wax-
fi nished mycelium 
material.

Embroidery 
Pochettes: 
The pochettes em-
ployed Bio-PU myce-
lium material for 
dense embroidery 
designs.

Shopper with Insert: 
This prototype was 
produced with the 
heat-sealed and 
embroidered myce-
lium patches made 
using the wax-fi ni-
shed material.

OUTERWEAR:

Jacket: 
The project tested 
combining myce-
lium with various na-
tural fabrics to broa-
den its applications. 
Pairing mycelium 
with wool was par-
ticularly promising, 
leading to the design 
of a modern coat.
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Prototyping and validation in the 
automotive sector
In the path of sustainability, thanks to MY-FI project, the automoti-
ve sector represented by CRF/Stellantis and Volkswagen, evaluated 
potential application of mycelium-based fabrics on interior trim-
ming. Indeed, the main goals in this work package were the de-
fi nition of specifi c requirements for automotive applications, desi-
gn and realization of automotive interior prototypes, and extensive 
prototype testing according to automotive specifi cations like e.g. 
abrasion, color fastness, tensile strength, and tearing strength. For 
all demonstrators general properties fundamental for homologa-
tion, durability and safety are evaluated. 

6

Textile, leather and leather-like materials characterize most of the 
automotive interior fi nishing in both rigid and soft trims, often com-
bined on complex components. The use of a soft coating, as well 
as the use of real and imitation leather, is considered distinctive of 
high-end trim levels and highly characterizing on customer-based 
approach. Trims, as all materials and components that enter au-
tomotive composition need to contribute to product sustainability 
at whole scale (recyclability, substances management, sustainable 
content) and overall carbon footprint reduction of the industrial 
sector. 

Figure 11  Cars interior: 
examples of possible myce-

lium-materials application

Figure 12 Mycelium-materials  performances are tested for ensuring their suitability for 
automotive application

Figure 14 Mycelium-materials tests for ensuring their suitability for application in car interiors

Figure 13
Final demonstrator for soft headrest of ID.4

Automotive partners of MY-
FI project (CRF/Stellantis and 
Volkswagen) received from the 
partnership fi rst samples from 
the upscaled mycelium pro-
duction processes.  In material 
testing and prototyping some 
minor brittleness were detected 
caused by the chosen embos-
sing. As a consequence, the fi -
nishing were optimized within 
the consortium, leading to the 
formulation of a fi nal fi nish and 
to the defi nition of a biobased 
bamboo knit for backing and 
support to ensure mechanical 
strength. On those further con-

solidated samples of mycelium-based materials, both OEMs per-
formed a cycle of characterization and validation tests – accordin-
gly to performances, parameters, and methods previously shared 
- to evaluate mechanical, thermal, ageing behavior of the innova-
tive materials under standard automotive confi gurations to maxi-
mize the potential applicability of the innovation. Although ageing 
under severe conditions have not reached the requirements for ex-
tensive applications, several promising results were found, confi r-
med by the production of both soft and hard demonstrators, under 
standard automotive transformation processes. CRF/Stellantis pro-
duced a press-covered rigid dashboard fascia of Fiat 500e, while 
Volkswagen focused on a soft headrest of electric vehicle ID.4. The 
applied standard industrial manufacturing includes processes like 
sewing, tempering and pressurized forming. Both demonstrators 
have shown good formability under these conditions and confi rm 
the applicability of mycelium-based materials for interiors.
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7 Sustainability
7.1. LCA and LCC

As part of the MY-FI project, SPIN 360, in collaboration with project 
partners, measured and evaluated the environmental impacts of 
the most promising mycelium-based materials produced by MY-FI 
partners.

Among the different possible methods, SPIN 360 employed the Life 
Cycle Assessment, following the standard ISO 14044, which is one of 
the most acknowledged and recognized sustainability assessment 

Figure 15  For the MY-FI 
project, SPIN is assessing the 
impact of both SLF and DLF 
materials, from the biofa-
brication stage, until the 
fi nishing one.

FIRST GROWTH 
STAGE

(spawn colonization)
HOMOGENIZATION

SURFACE 
LIQUID 

FERMENTATION

HARVEST 
AND CLEANING WET PROCESSINGPLASTICIZING DRYING

Slurry Fungal mat Fungal mat
cleaned 
and wet

Plasticized 
fungal mat

Dried and 
plasticized 
fungal mat

Colonized
spawn

SYSTEM BOUNDARIES

0 1 2 3 4 5 6 7 8 kg CO2 eq

tools for the European Union. The methodology adopted for the cal-
culation is EF 3.1, taking into account 16 impact categories, publi-
shed by the Joint Research Center and the European Commission.

The LCA study does not constitute a point of arrival, but rather a 
science-based approach that can promote a better knowledge of 
processes and performances, to kickstart an improvement plan.

For materials still in the research and development phase, the LCA 
provides an opportunity to refi ne and optimize processes from a su-
stainability perspective, providing insights for an effi cient scale-up. 
For example, the assessment delivers information on resource use 
effi ciency and the interconnection between production options and 
fi nal product impact. 

Moreover, SPIN 360 is also conducting the Life Cycle Costing (LCC) 
analysis, assessing the economic cost related to the whole life Cycle 
of the mycelium-based material. This analysis will help optimize 
production costs and resource use. The LCA and LCC system boun-
daries for the MY-FI materials are from raw materials to the gate of 
the post-processing facility.

Finally, the partner developed a tool to facilitate the simulation 
analysis of the materials’ environmental impacts. The tool facili-
tates the experimentation and optimization of the biofabrication 
and post processing processes. By modifying process parameters 
such as operations, dosages, and chemicals, the tool supports the 
formulation of scenarios and hypotheses for improving the envi-
ronmental performance of the recipe. It allows for the simultane-
ous evaluation of process performance, environmental effi ciency, 
impacts such as carbon footprint or water footprint, costs, and the 
quality of the resulting products.

Figure 16  SLF protocol 
processes analyzed until now 
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Figure 17 Biodegradability tests performed on mycelium-materials at OWS

7.2. Biodegradability and 
 Compostability

Besides being produced from waste resources, it is MY-FI’s ambi-
tion to develop a mycelium-based fabric that is biodegradable and 
does not release micro-plastics, to drive the textile industry to lower 
its environmental impact. Therefore, within the MY-FI project, Nor-
mec OWS investigated the biodegradation behavior and the sui-
tability for treatment by organic recycling such as industrial com-
postability and anaerobic digestion. The basic mycelium produced 
through surface liquid fermentation (SLF) by MOGU or via dynamic 
liquid fermentation (DLF) by University of Utrecht and BBEPP showed 
complete biodegradation as defi ned by the European norm EN 
13432 Requirements for packaging recoverable through compo-
sting and biodegradation – Test scheme and evaluation criteria for 
the fi nal acceptance of packaging (2000). The DLF fi bers showed 
a faster degradation compared to the SFL fi bers. However, under 
anaerobic conditions no complete biodegradation could be achie-
ved, demonstrating the role of fungi in the degradation process. The 
disintegration trials of MY-FI textiles under pilot-scale composting 
conditions showed that various treatment steps signifi cantly in-
fl uence the disintegration rate. These treatments, including several 
processing steps and coatings, are essential for high-end appli-
cations in the automotive and fashion industries. However, due to 
these necessary treatments, the developed MY-FI nonwoven fabric 
is no longer fully biodegradable under industrial composting con-

ditions. Despite this, for less demanding applications, composting 
may still be a viable option for organic recycling at the end of the 
product’s life. While the crosslinking of the DLF material also affected 
biodegradation, it did so to a much lesser extent, suggesting that 
the material may still meet the stringent biodegradation require-
ments outlined by current standards.

7.3. Ecolabelling
Within MY-FI, LEITAT has the objective of identifying potential com-
pliance of the mycelium fabric with the EU Ecolabel criteria for tex-
tiles (Commission Decision EU 2014/350)1, as well as formulating 
recommendations to support a potential future certifi cation. Other 
recommendations will be aimed at a revision of the EU Ecolabel and 
Green Public Procurement criteria for textiles, to promote recogni-
tion of mycelium products as sustainable textile solutions.

So far, it has been found that the EU Ecolabel, in its current state, does 
not seem to allow certifi cation of predominantly mycelium-based 
fi ber products (>20% by weight mycelium fi ber content). This issue 
arises since the existing EU Ecolabel defi nitions of textile fi ber cate-
gories (e.g. various natural cellulosic seed, bast, keratin, or synthe-
tic fi bers), and corresponding criteria, do not cover novel materials, 
such as mycelium, and therefore cannot be applied. The reasons 
for that may lie in the EU Ecolabel focus on more common materials 
with relevant market shares and environmental impact implica-
tions, but may, in part, also be traced back to the fundamental la-
beling requirement and fi ber names regulation (EU) 1007/2011, whi-
ch does not yet list the relatively novel material and subsequently 
complicates its recognition in other textile-related EU legislation. 
Contrastingly, other EU Ecolabel criteria relating to the use of che-
micals in later production stages (fabric formation, pre-treatment, 
dyeing, etc.) and fi tness for use criteria (e.g. dimensional changes 
and color fastness during washing), could be applied to the myce-
lium-based at its fi nal production stage.

Following this conclusion, the partner has investigated other Type I 
ecolabels for textiles, such as OEKO-TEX or GOTS, to determine the 
potential for alternative certifi cations with EU relevance. The investi-
gation also extended to potential labeling implications that may re-
sult from the newly proposed EU Green Claims Directive. Entirely new 
fi bre-specifi c categories and criteria may need to be defi ned, for 
example, based on insights from sustainability impact assessmen-
ts such as LCA, and integrated into existing ecolabeling frameworks, 
to recognize and support novel and more sustainable material so-
lutions, such as those offered by mycelium-based fabrics.
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Gear-up-to market    
As the MY-FI project concludes, the gear-up-to-market activities 
have been completed. The partners have produced very impor-
tant results that bring them closer to the commercialization of their 
outcomes. The gear-up-to-market phase is a critical stage in in-
troducing an innovative product or service to the market. It invol-
ves thorough planning, strategizing, and execution to ensure a suc-
cessful market entry. This phase encompasses a comprehensive 
analysis of target markets, competitor research, and identifi cation 
of key customer segments. In the MY-FI project, collaboration with 
project partners played a crucial role in coordinating the various 
actors involved in the production of the fi nal product.

AXIA’s role in the MY-FI project was to develop an exploitation stra-
tegy that assists partners in commercializing their products. The 
methodology employed involved analyzing the external and internal 
environment, including market and competitor analysis. This inclu-
ded qualitative and quantitative assessments to determine mar-
ket volume, size, customer segments, and key actors. Additionally, 
individual business plans were created for the main collaborating 
companies. These plans encompassed defi ning the company’s va-
lue proposition, designing a business model canvas, conducting 

8

Figure 18 The importance of the creation of individual Business Plan
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SWOT and PESTLE analyses, assessing risks, and performing econo-
mic projections with the estimation of CAPEX (Capital Expenditu-
res) and OPEX (Operational Expenditures). The creation of individual 
business plans was essential for strategic clarity, market analysis, 
resource allocation, risk mitigation, and performance evaluation as 
shown in Figure 18. 

All the foreseen exploitation analyses have been conducted, resul-
ting in excellent fi ndings. The strong interaction with the partners 
allowed the development of customized fi nancial analysis for main 
companies with promising results for future investment. Specifi cal-
ly, the fi nancial analysis was performed for the three commercial 
partners, MOGU, BOND and France Croco estimating both the CA-
PEX and OPEX cost for their respective processes. As illustrated in 
Figure 20, CAPEX encompasses all direct costs, while OPEX includes 
all indirect costs. To better understand the economic outcomes of 
both cost categories, a hot spot analysis was performed, highli-
ghting the primary contributors to each. In addition, to gain insight 
into the infl ow and outfl ow of cash within the company business, 
AXIA projected the cash fl ow for the next ten years. Considering the 
economic instability, it has also conducted a sensitivity analysis of 
the cash fl ow, taking into account various potential scenarios. Con-
sequently, all possible changes were calculated, and the Net Pre-
sent Value (NPV) and Pay Back Period (PBP) were reported for each 
scenario.

Figure 19 Porter’s fi ve forces analysis for  MY-FI partners
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At the time writing, there is high competitiveness in the textile pro-
duction fi eld using mycelium and alternative materials. During the 
MY-FI project, dedicated market and competitive analyses were 
conducted to provide partners with an overview of the opportuni-
ties and challenges in this sector. The identifi ed competitors were 
categorized into four groups: indirect, direct, aspirational, and per-
ceived, based on their association with MY-FI products. Competi-
tor benchmarking was conducted, identifying several international 
companies as direct competitors for MY-FI. Additionally, AXIA deve-
loped a Perceptual Matrix with contribution from MY-FI end users, in 
order to understand how the direct competitor’s products are po-
sitioned  and to build up a strategy for market positioning. The two 
main criteria considered were quality and price. The analysis reve-
aled that all considered direct competitors scored highly on both 
criteria, indicating that there is open space for MY-FI in the market.

AXIA implemented an extensive and dedicated patent mapping 
that was updated every year in order to provide insights of the in-
tellectual property landscape related to mycelium products and 
technologies. The Intellectual Property Rights (IPR) strategy and 
protection scheme was produced to assist partners in the imple-
mentation of their exploitation activities. The number of patents that 
were detected through all the searches was 124 patents, which 64 of 
them were published or applied in 2023, indicating the dynamic na-
ture of mycelium based materials in the fi eld. To support partners, 
AXIA provided a list of patents with additional topic characterization 
and competitors comparison considering several features such as 
application trends, application in top countries and portfolio eva-
luations. Analyzing patents and their related information allows re-
searchers and industry professionals to gain a deeper understan-

Figure 20 Financial analysis strategy

ding of the existing knowledge base, identify key players, evaluate 
the novelty and uniqueness of innovations, and identify potential 
areas for research and development.

In summary, the gear-up-to-market activites aim to enhance the 
MY-FI’s outcomes by providing partners with insights into the com-
petitive landscape, an overview of potential profi ts, and strategies 
to maximize market potential. 
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Communication 
The activities related to the communication of project progress and 
outcomes were led by SPIN 360, but all partners have been involved. 
The main objectives of this set of activities were to: 

• Promoting more awareness of mycelium materials among 
 relevant stakeholders (TCLF - Textile Clothing Leather Fo-
 otwear industry, automotive sector, Consumers) as well as 
 among national and European regulatory authorities.

• Gather, produce, and disseminate information about the
 project’s objectives and results, primarily targeted at opi-
 nion leaders, educators, and other stakeholders.

• Engage stakeholders in disseminating results of the project: 
 opinion leaders/regulators, relevant industries, scientifi c 
 community, and consumer organizations.

• Deliver guidelines for policymakers to support the market 
 gain of a biobased textile industry in Europe. 

Dissemination activities have been undertaken by all project par-
ticipants at both internal and external level. The main target au-
diences to reach for creating awareness and promoting market de-
mand for mycelium fabrics were industry and consumers. 

A comprehensive dissemination and communication campai-
gn has been designed and implemented to actively share MY-FI‘s 
objectives, activities, and results to the target audiences in accor-
dance with the dissemination and communication strategy agreed 
by the Consortium. 

9

Figure 21 MY-FI website in english

The strategy included: 

• Active presence on socials (Linkedin and X) and on other
 digital media channels (a project website in English and a 
 newsletter published three times a year).

• Publishing of scientifi c articles in journals and conferences.

• Targeted placement of articles and features in relevant tra-
 de and industry-focused media outlets. 

• Networking with other projects initiatives and networks. 

• Participation in relevant conferences with high impact, trade
 fairs (Lineapelle and Future Fabrics Expo 2023), exhibitions, 
 workshops, seminars, conferences, and round tables 
 (Lineapelle). 

Figure 22 MY-FI newsletter issue 4

Reinventing a smart, 
circular and competitive 
textile industry with 
advanced myco-fibres

Global climate change, political agendas, and 
consumers’ demands are pushing all industries 
in a move towards sustainable processes 
and products. The H2020 MY-FI project aims 
to answer this demand by providing  textile, 
fashion, automotive, and luxury industries 
with innovative, biobased, and sustainable 
materials derived from mycelium.
Mycelium is the vegetative part of fungi 
and allows growing innovative materials 
on plant matter and organic substrates. 
Through fungal fermentation carried out on 
residues from other industries, mycelium 
can be grown and  processed into clusters of 
myco-fibers to produce advanced materials, 
taking advantage of their unique properties
while valorising industrial byproducts and 
leftovers. 

MARIAGRAZIA SANUA, WP4 PROJECT LEADER

DYLOAN BOND FACTORY SRL

In the fashion sector, we have always 
experimented with innovative 
and suistainable technoogies and 
materials. Thanks to the MY-FI 
project, we are excited to work 
with a valuable and unprecedented 
mycelium material for fashion.
With Dyloan’s digital technologies 
we have tested the characteristics 
of the material and enhanced its 
properties, in order to make the 
material even more unique.
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Find out moreFind out more

Latest news

W i t h i n t h e M y - F I p r o j e c t , A X I A 
Innovation's role is to develop an 
exploitation strategy to assist the 
partners in commercializing their 
products. An essential element of the 
strategy is market analysis, involving 
both qualitative and quantitative 
assessments of the market. AXIA’s 
j o b w i l l b e t o p r o v i d e i n s i g h t t o 
the partners on the opportunities 
and threats,  and suggest suitable 
exploitation strategies. Check out our 
website to find out more!!

From May 3rd to 4th, Leitat hosted 
the fourth General Meeting in the 
great c i ty of Barcelona, and the 
Stakeholder Advisory Board Meeting 
( S A B ) a n d c o m p a n y v i s i t i n t h e 
headquarters of Terrassa. These 
days offered to each partner the 
o p p o r t u n i t y t o u n d e r s t a n d t h e 
functionalisation activities carried 
out by Leitat and applied to MY-FI 
project samples, such as plasma 
activation. Check out our website to 
find out more!!

MY-FI project ambition is to develop 
a mycelium-based fabric that is 
biodegradable and does not release 
micro-plastics, to drive the textile 
industry to a more sustainable and 
circular economy. Normec OWS is 
investigating the biodegradation 
behavior and the suitability for 
treatment by organic recycling such 
as industrial compostability and 
anaerobic digestion. Check out our 
website to find out more

What makes our new car appealing, 
comfortable, ref lect ing our way 
of being? Interior f inishing plays 
a fundamental role , and fabrics 
a r e o n e o f t h e m a i n p a s s i v e 
interfaces between the driver and 
the vehicle. Thanks to project MY-FI, 
the automotive sector represented 
b y C R F , a n d V o l k s w a g e n A G i s 
evaluating potential application of 
mycelium-based fabrics on interior 
trimming. Check out our website if 
you want to know more!!

MY-FI materials 
biodegradability testing

Mycelium-based materials 
applications in the 
automotive industry

Innovation strategy of MY-FI MY-FI fourth general 
meeting

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/03/08/innovation-strategy-of-my-fi/

https://www.my-fi.eu/2023/05/05/my-fi-fourth-general-meeting/

https://www.my-fi.eu/2023/05/05/my-fi-fourth-general-meeting/

https://www.my-fi.eu/2023/05/05/my-fi-fourth-general-meeting/

https://www.my-fi.eu/2023/05/05/my-fi-fourth-general-meeting/

https://www.my-fi.eu/2023/05/05/my-fi-fourth-general-meeting/

https://www.my-fi.eu/2023/05/05/my-fi-fourth-general-meeting/

https://www.my-fi.eu/2023/05/05/my-fi-fourth-general-meeting/

https://www.my-fi.eu/2023/05/05/my-fi-fourth-general-meeting/

https://www.my-fi.eu/2023/05/05/my-fi-fourth-general-meeting/

https://www.my-fi.eu/2023/05/05/my-fi-fourth-general-meeting/

https://www.youtube.com/watch?v=oqyVQFbS_vA&t=69s

https://www.youtube.com/watch?v=oqyVQFbS_vA&t=69smicro-plastics, to drive the textile https://www.youtube.com/watch?v=oqyVQFbS_vA&t=69smicro-plastics, to drive the textile micro-plastics, to drive the textile https://www.youtube.com/watch?v=oqyVQFbS_vA&t=69smicro-plastics, to drive the textile 

https://www.my-fi.eu/2023/01/25/mycelium-based-materials-applications-in-the-automotive-industry/

https://www.my-fi.eu/2023/01/25/mycelium-based-materials-applications-in-the-automotive-industry/

Find out more
https://www.my-fi.eu/2023/01/25/mycelium-based-materials-applications-in-the-automotive-industry/

Find out more
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https://www.my-fi.eu/2023/02/06/my-fi-materials-biodegradability-testing/

Find out more
https://www.my-fi.eu/2023/02/06/my-fi-materials-biodegradability-testing/

Find out more

FRANCE CROCO website LEITAT website

Founded in Normandy in 1979, France Croco is 
one of the leading tanneries in Europe. It has 
always excelled in high quality products and 
positioned itself as one of the major players in 
the tanning industry. In 2013, the KERING Group 
acquired the tannery and built a brand-new 
factory making France Croco one of the most 
modern tanneries in Europe, fitted with the 
very latest technological equipment.

LEITAT is a Spanish Technological 
Research Centre specialized in production 
technologies. It provides R&D activities in 
the areas of materials science, environment, 
surface treatments, biotechnologies and 
renewable energies with deep knowledge 
and experience in technological transfer to 
several industrial sectors.

ConsortiumMeet us

Mogu srl Universiteit Utrecht Institut textile et 
chimique de Lyon

Acondicionamiento 
Tarrasense Associacion

Asociacion de
investigacion

de la industria textil

Forschungsinstitut 
fur leder und 

kunststoffbahnen Ggmbh

Bio Base Europe 
Pilot Plant

DYLOAN Bond 
Factory srl

Organic waste
systems NV

Centro ricerche fiat
scpa

Volkswagen AG Spin 360 srl Axia innovation UG France Croco

Who we are

Our role in MY-FI Our role in MY-FI

Contacts Contacts

Who we are

Within the MY-FI project, LEITAT is involved 
in the characterization of raw and 
finished mycelium materials. Moreover, 
LEITAT is carrying out experiments on the 
funtionalization of mycelium materials, with 
technologies inncluding plasma. Finally, LEITAT 
will assess  the compliance of the mycelium 
fabric with the EU Ecolabel certification.

Within the MY-FI project, France Croco 
is involved in the scaling up and the 
industrialization of the transformation 
process for mycelium materials. Thanks to the 
employment of innovative machinery, France 
Croco is successfully treating the fist batches 
of mycelium material, following the protocols 
co-developed with researchers in WP2.   

Contact person: Jean-Marie Gigante Contact person: David Wilde

https://www.leatherworkinggroup.com/get-involved/our-community/certified-suppliers/france-croco-fra105/

https://www.leatherworkinggroup.com/get-involved/our-community/certified-suppliers/france-croco-fra105/

https://www.leatherworkinggroup.com/get-involved/our-community/certified-suppliers/france-croco-fra105/

FRANCE CROCO website
https://www.leatherworkinggroup.com/get-involved/our-community/certified-suppliers/france-croco-fra105/

FRANCE CROCO website https://www.leitat.org/
https://www.leitat.org/
https://www.leitat.org/LEITAT websitehttps://www.leitat.org/LEITAT website

Contact person: David Wilde

https://www.leitat.org/
Contact person: David Wilde
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my-fi 
@MYFI_h2020

Second SAB meeting

4th General Meeting in Barcelona

This project has received funding from the 
European Union’s Horizon 2020 research and  
innovation programme under number 101000719

Silvia Gava, Project Coordinator 
Mogu s.r.l. 

via San Francesco d’Assisi 62 
21020 Inarzo (VA) – Italy 

email: enquire@mogu.bio 

Learn more about MY-fI:
MY-fI website

MY-FI GM

On May 3rd, MY-FI project partners gathered in the 
marvelous city of Barcelona for the fourth general 
meeting. This was the perfect occasion to share the 
work carried out by each partner. The material is 
taking shape, and all the partners had the chance to 
touch and wear the first finished product samples. 
The next steps will be mainly focused on improving 
the upscale of the fermentation process, on 
prototyping for fashion and automotive, and on 
developing LCA and ecolabelling activities. Moving 
forward, MY-FI partners will meet again soon  online 
in July, and for the next general meeting in October.

On May 4th, MY-FI project partners had the pleasure to 
visit the LEITAT facility in Terrassa, together with 9 
Stakeholder Advisory Board (SAB) members. During 
the day, project partners had the opportunity to 
share the latest news about the project, showing the 
results achieved so far, as well as the challenges 
encoutered. Materials and prototypes have been 
shared with stakeholders, who had the chance to 
experience the peculiar touch and feel of our 
mycelium fibres, incresing their awareness toward 
this materials. The conversation was enriching and 
stimulating, and the MY-FI project gathered positive 
and useful feedback for continuous improvement.

https://twitt
er.com/MYFI_h2020@MYFI_h2020

https://twitt
er.com/MYFI_h2020@MYFI_h2020

https://twitt
er.com/MYFI_h2020

https://www.my-fi.eu/
https://www.my-fi.eu/
https://www.my-fi.eu/

Learn more about MY-fI:

https://www.my-fi.eu/
Learn more about MY-fI:

MY-fI websitehttps://www.my-fi.eu/MY-fI website

https://www.linkedin.com/showcase/my-fi/my-fi https://www.linkedin.com/showcase/my-fi/my-fi https://www.linkedin.com/showcase/my-fi/
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Work Package 4 focuses on prototyping and 
validation of MY-FI materials in the fashion sector. 
BOND is leading these activities, and it is supported 
by MOGU, AITEX, FRANCE CROCO, ITECH, LEITAT, 
SPIN, and AXIA . The main goal of Work Package 4 is 
to conceive prototypes for the luxury fashion 
industry, minimising the employed resources, 
testing technologies for different application 
methods, and doing the characterization of fabric 
for prototyping. One of the tasks to be performed 
during the project is to test performance properties 
advancement, such as: absorbency, crease 
resistance, tensile strength, abrasion resistance, 
flame resistance, thermal insulation qualities, lustre, 
resistance to build up of static electricity, 
thermoplastic; as well as fabric construction and its 
weight and size. This analysis will outline a Fabric 
Performance Index, summarising the type and the 
nature of substrate to be bonded. Moreover, several 
technologies for different application methods will 
be tested, like adhesive or conventional thermal 
bolding, advanced thermal welding, laser cutting, 
high-frequency embossing, embroidery, and 
needling. Finally, four set of prototypes of minimal 
products or artefacts (footwear, leather goods, 
garments, design) will be produced. 

Focus on WP4  
MY-FI WPs

WP1
Mycelium fabric 
biofabrication

WP2
Mycelium Fabric Wet 

Processing and Finishing

WP3
Mycelium Biofabrication 

upscaling

WP4
Prototyping and Validation

in the fashion sector

WP5
Prototyping and Validation

in the automotive sector

WP6
End of life, environmental

sustainability and 
ecolabelling

WP7
Gear up to 

market

WP9 Project Management

WP8
Increasing the 
awareness of 

textile industry, 
policy maker and 

citizens

STAGE IV
Dissemination, 
Communication and 
Exploitation actions

STAGE II
Design and 
validation of 
prototypes

STAGE III
Material end-of-life 
and process 
sustainability

STAGE I Improvement of myco-fibres and upscaling of mycelium fabrics manufacturing
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Figure 23 MY-FI Linkedin and 
X profi les

A Stakeholder Advisory Board (SAB) has been established to ensure 
the active engagement of key stakeholders in the project. The SAB 
has already met twice, serving as a consultation body. 

Considering feedback obtained from the interactions with sta-
keholders, the consortium is defi ning a structured document to be 
disseminated to policymakers and aiming at supporting the deve-
lopment and market gain of a biobased textile industry in Europe. 
Once developed, the guidelines will be disseminated to target sta-
keholders such as EU policymakers, National public authorities, In-
dustrial Associations at the EU and National level, and Trade Unions. 

To stay updated about MY-FI project latest news, please 
visit our MY-FI website
suscribe to our MY-FI Newsletter
and follow us on Linkedin and X


