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Sustainable Fashion
From Material to Immaterial
Through Biodesign

Chiara Del Gesso
La Sapienza Universita di Roma
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Abstract

The current consciousness about the environmental impact of fashion request
an urgent need for intervention on both the technological production and the
processing plants in the textile sector; but these are not the only aspects to be
considered. Focusing on an approach based only on the sustainability of materi-
als and processes, and not considering the gears that move the fashion system,
would lead to a symptom based solution that does not involve the roots of the
problem. The intangible, social and symbolic aspects that invest the fashion
sector have significant repercussions on material production and stimulate the
phenomenon of fast-fashion.

The purpose of this contribution is to individuate a further approach which looks
at recent technological advances in the field of sustainability, not only as alterna-
tives to production and processing in the textile sector, but aims to investigate its
potential in aesthetic and semantic terms, to establish new correlations between
material and immaterial aspects. Specifically, reference will be made to the field
of biodesign, which considers the collaboration with living organisms as a design
tool that, if applied to the textile sector, will allow energy efficiency savings and to
reduce environmental impact, but also generate new ways of interaction, use and
customization of clothing.



1. Clothing is Material Production; Fashion is Symbolic
Production (Fletcher, 2007)

To address the theme of sustainability in the field of Fashion
it is appropriate to keep in mind the aforementioned distinc-
tion. The intangible, social and symbolic aspects that invest
the fashion sector have significant repercussions on material
production and stimulate the phenomenon of fast-fashion
(Bhardwaj & Fairhurst, 2010). A constant demand for novel-
ty, fuelled by a constant reformulation of identity, leads to a
consumerist approach that pushes to buy garments at very low
prices that are destined to become waste in a very short time
(Fletcher, 2012). In order to better understand the theme, it is
appropriate to define the dynamics behind the transformation
of a product from being a good to a became a waste, which is
generally considered as something to be discarded since is no
longer able to meet requirements that justify its use. However,
what are these requirements?

Obsolescence is a condition that doesn’t concern only the
need to replace a product when its use is compromised, but

it occurs even when products or services are still usable

but replaced by newer and/or fancier products and services
(Woolley, 2003).This is the case of relative obsolescence and
it’s related to some psychological aspects connected with the
perception of products in terms of aesthetic, stylish or social
identification (Rees, 1961) (Burns, 2010).

Fashion field lives on the production of relative obsolescence.
It is in fact very rare that garments are discarded because they
are no longer able to perform their useful functions, but rather
they are dismissed because their symbols and meanings have
lost value and aroused a lack of interest that no longer moti-



vates the use. This phenomenon is clear when considering the
increasing practice of “Second life” pursued by manufacturers
and associations in the clothing sector; through a collection
system the garments, still intact or not worn, are reintroduced
in the market and revived for new uses (Cadioli, 2006).

In relation to the use of fashion products, we are therefore
faced with a dualism between material and immaterial char-
acteristics in a field in which the latter have a much greater
impact for production, purchase, use and disposal of clothing.
In the fashion sector is appropriate to refer to aesthetic mar-
kets (Bovone, 2016), since the value of products is not deter-
mined by functional aspects, related to materials, technolog-
ical processes, production, but whose value is determined by
the symbolic, formal and aesthetic characteristics that repre-
sent the very meaning of the object. Fashion sells an idea, an
image, a symbol; the issue is that the fashion market aims at a
continuous renewal of these symbols and images.

If we look at the fashion system from this point of view, it is
clear that an urgent change in technological production and
processing plants is needed in the textile sector that can con-
duce to the decrease of environmental impacts. But it is also
true that relying on an approach focused only on the sustain-
able aspects of materials and processes, without considering
the gears that drive the system, would result in a “symptom
based” solution that does not consider the root problem (Mc-
Donough & Braungart, 2002).

2. Material and Immaterial
Designers, stylists and artists are facing the current produc-
tion needs through incisive practices that engage the dualism



between the material and immaterial dimension through
different approaches, but for which often, the aspects related
to the material temporary, are opposed to those linked to the
emotional and symbolic durability of the products.

2.1. Designed to Disappear

In the field of clothing the cyclical proposal is more formalized
than that of other sectors; in fact it is possible to refer to fash-
ion not only in the singular form but as fashions: a multitude
of trends, often cultural, related to contexts and seasonality,
bringing the consumers to as many directions, often even in
contradiction with each other (Bovone, 2009). This system has
increased a ravenous market based on the continuous purchase
and early disposal of clothing. In response to this “hunger for
newness” different experimentation researches are looking for
solutions that look at the use of natural materials and fabrics,
biodegradable, compostable or completely recyclable matter.
We can define this category as “designed to disappear” gar-
ments (Goldsworthy, 2018): products characterized by a lim-
ited temporality, designed for seasonal use. In addition to the
rediscovery of natural fibres, a series of materials are emerg-
ing from disparate derivations, drawing from the plants and
organic dimension, from the reuse of residues of the agro-
food chain, as yarn obtained from orange peel to skin made
with grapes, from the use of algae and grass. It’s the case of
Algiknit, a thread made by Seaweed by Aleksandra Gosiews-
ki, realized not only to be biodegradable but even to release
healthy substances to the ground (Fig. 1); or Flora Fur, from
Isabella Bruski and Noah Silva, a sustainable, biodegradable,
fauna-free fur made from milkweed.
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Figure 1. Aleksandra Gosiewski, AlgiKnit. Biodegradable yarn realized with seawwed, winner of the
biodesign Challenge.

PAD | Pages on Arts and Design | #20



Sustainable Fashion by C. Del Gesso

135

Figure 2. F-ABRIC, Compostable Jeans, FREITAG Lab.
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The issue of disposal in these examples becomes as central as
that of production. Users can take part in this closed loop sys-
tem of production, disposal and regeneration or composting.
This is the case of the projects Short Life by Kay Politowicz
and Sandy Maclennan, a collection of disposable garments
for single or very limited use, based on an innovative material
developed in the paper industries that can be recovered many
times in a recycling loop. Or the project F-abric from Freitag,
a collection made of cellulosic fibres obtained from plants
(Fig. 2). The products are realized without toxic treatments or
bleach, in this way they can rot into the ground and became
fertile soil for new raw material.

An emerging strand related to this category is known as
bio-fabrication: in these processes, not only the materials
and fibres are completely natural, but their production has an
impact almost equal to zero since they are literally manufac-
tured by living organisms.

Figure 3. Suzanne Lee, Biocouture, Biofabricated garments, Central Saint Martin.
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Figure 4. Laura Luchtman and Ilfa Siebenhaar, Living Colors, natural occurring bacteria that produce
pigments are used in alternative of the synthetic dying process, PUMA.
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An example is the iconic biocouture of the designer Suzanne
Lee (Fig. 3), which exploit the process of fermentation of bac-
teria and yeast to produce a material similar to leather, used
to create garments, jacket and shoes. The vegetative appara-
tus of fungi, mycelium, is the subject for other experimenta-
tions with fabrics such as Mycotex, made by a white and softy
material which is already quite diffused for applications in
several fields of product design, including fashion. The col-
laboration with the living organisms, as well as for the fabri-
cation, has been pushed to replace the traditional techniques
of working, in particular the dyeing processes that are known
to be the most toxic in the sector.

In this field the examples have gone beyond the experimen-
tal phase, entering to all intents and purposes in the market:
is the case of the line of Puma. Living colours (Fig. 4). The
project uses purple pigments resulting from the growth pro-
cess of some bacteria, to dye fabrics for a sport collection,
replacing the traditional chemical dyeing processes that are
the most polluting in clothing production.

2.2. Designed for Emotional Longevity

If the strands described meet the needs related to the material
aspects of fashion production - in particular raw materials
and processes - another approach is opposed to the ephem-
eral and ravenous character of the fashion system. This last
encourages the production of durable garments that are able
to counteract not only technical obsolescence but also psycho-
logical obsolescence, aiming at what Chapman calls emotional
durability (Chapman, 2005), and Normann thoughtful be-
haviour (Norman, 2004).



These concepts start from the assumption that we “consume
experiences, more than objects, feelings more than stuff”
(Chapman, 2012). The things we own become mere vehicles’

or carriers’ of meaning. Garments in particular can be con-
sidered as a second skin, with which it is possible to create a
really intimate relationship. Long lasting garments can become
a repository of memories; they are worn and moulded by the
experience of use, they are sculpted and personified over time
and they can map events of our life. The concept of Evolving
Narrative by Puma is based on these themes. The use of the
shoes and their consumption are part of its pattern and dec-
oration, becoming so a sort of customization. The possibili-

ty to participate, in part, in the designing process, to obtain
something unique and personal is a solution individuated for
the durability of products and garments. The fashion software
company Unmade bases its activity and success on this aspect.
The company works with brands to offer an accurate customi-
zation of garments and products. Consumers feel involved and
engaged in the experience and therefore feel more involved and
engaged too with the product itself. This process leads not only
to a major appreciation of the product, because it responds to
the specific request of the user, but create a strong connection
with him/her because he/she participated in its creation.

This type of relation and attraction, which Normann defines
reflective, is characterized by a more lasting temporality; it is
not dictated by a momentary interest or attraction, but con-
cerns long-term relations, includes the interaction between
the product and cultural identity. “Through reflection we can
recall the past and contemplate the future” (Norman, 2004).



3. Bio, Alive and Interactive Garments

The two categories described in the previous paragraph rep-
resent two ways of approaching the theme of sustainability. In
the following steps we intend to investigate a further approach
able to integrate the founding elements of the two strands; this
approach looks at recent technological advances in the field of
sustainability and bio-fabrication not only as alternatives to
production and processes in the textile sector, but also to inves-
tigate its potential in terms of aesthetics and semantics, with
the aim of establishing new correlations between material and
immaterial aspects. Biodesign is a design practice, at the inter-
section with science, in which new collaborations are created
between man and nature (Mayers & Antonelli, 2018) and its ap-
plications in the field of fashion are able to create a high level
of innovation at different scales. Through the analysis of some
case studies, divided under some key concepts previously iden-
tified by Chapman (2005), we want to show how the use of nat-
ural, sustainable, alive processes and materials could actually
affect the market and patterns of consumption of clothing, not
only as a guarantee of a lower environmental impact in terms
of production and disposal but also because they can stimulate
new ways of perception, use and interaction with clothing. In
this way these will be able to arouse a sense of attachment that
is free from the trends of the moment.

Narration: garments are able to tell something about them-
selves, where they come from, how they were produced.

In the case of Made by rain by Dutch artist Aliki van der Kruijs,
the designer defines her textile an elemental concept, that im-
prints the experience of rain on a silk fabric (Fig. 5).
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Figure 5. Aliki van Der Kruijs Award, Made by rain, pluvigraphy process to texturize through rain drops.
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Through her patented pluvigraphy technique, the woman liter-
ally paints with rain through a water-sensitive film. The result
is a collection of unique “prints”, different depending on the
climate of the place where the fabric was made, that is able to
restore a sort of territorial connotation to the product. This
characterization makes the fabric singular, assigns it a story, a
lived experience, a personality that deter the dismissing pat-
tern or replace it. The uniqueness and a strong narrative nature
are also the characteristics of the project Dancing Bacteria, the
biodesign project from dutch designers Laura Luchtman and
Ilfa Siebenhaar; a particular typology of bacteria that react to
sound frequencies is used for dying textile and create different
patterns. The frequencies in fact influence the mode of aggre-
gations during growth that then are shown in the form of dye
as a result of the metabolic process; in this way they are able
to create patterned fabrics rather than random one, that can be
customized. The process, in this case, as well as constituting

a completely natural and non-toxic dyeing technique, give an
added value to the textile. The product tells part of its histo-
ry making and this not only gives it peculiarity, but makes its
owners more aware of what lies behind our daily products.

Graceful aging: the product ages, changes pleasantly, trigger-
ing a tangible characterization process during use.

In establishing an emotional relationship with products, the
ageing process can play a fundamental role. The semiologist
Fontanille refers to the state of aging with the concept of pati-
na, the superficial alteration that the time and the use bring to
the objects (Fontanille, 2002). The signs on the patina become
statements that acquire the role of characterizing and imprint-
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ing in a personal experience of use on the product, not only
related to actions but also to environmental contexts. Natural
tissues in particular, if not subjected to chemical and pollut-
ing treatments, are subject to bio deterioration processes by
organisms such as bacteria or fungi that change their appear-
ance. The fashion designer Martin Margiela in this regard has
carried out an interesting experiment. Working in collabora-
tion with a Dutch microbiologist, Margiela exhibited in 1997 a
collection of clothes deliberately subjected to biodegradation
processes (Fig. 6). The purpose of the exhibition was to show
that aspect from a different point of view; the result was unex-
pected: the clothes showed charming, pleasant and desirable
colours, patterns and shades.
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PURE CULTURES OF BACTERIA AND MOULDS, GROWN 9 APRIL 1997

Figure 6. Martin Margiela, decay exposition, a collection of clothes aged with biodeterioration process
from bacteria and yeasts.
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Margiela’s experiment may be the key to a reconsideration of
the decay process and a first step towards the acceptance of
the mutability of matter; to depart from the desire of the new,
intact and immaculate and instead welcome the ephemeral as-
pects of things. In nature nothing is static, everything evolves,
transmutes to the point of decomposition; in order to achieve
the equilibrium of natural systems, which do not foresee the
concept of rejection, it is also essential to begin to familiarize
ourselves with changeability in the field of human production.
The design, collaborating with other disciplines can therefore
intervene to make this process pleasant and graceful.

Living: the garment is perceived as alive, as something to take
care of.

Relating to a product as a living organism leads not only to
greater attention and care, then to establish a personal link
with that product, but also a greater awareness about it. The
collection of Jacket Biogarment, by Canadian-Iranian design-
er Roya Aghighi, was born from the vision of a new type of
interaction with products that aims to encourage care and
awareness of its needs; this approach can lead to a transfor-
mation of values and could help reduce waste by changing our
perception of Textiles (Fig. 7). The jacket is made with living
algae that photosynthesize the air. The habits around the use
of the garment are completely different. There is no neces-
sity to wash it but the algae need to be regenerated through

a periodic immersion into water. Behind the realization of
Biogarmentry more than the intention to perform a particular
function, which in this case is purifying air around you, there
is the intent of forming a more intimate relationship between
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Figure 7. Roya Aghighi, Biogarmentry, textile realized with alive algae.

owners and their clothing, and to transform patterns of buy,
use and dispose into buy, care for and compost. The user in this
case is actively involved in the “survival” of the leader that be-
comes his responsibility.

Enchanting: users undergo a fascination given by the lack of
complete understanding of the product that leads to the curi-
osity to discover it.

Imagine to own an object that changes its appearance in an
unpredictable way and which is perceived as possessing its
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own autonomy; the interest aroused in the product pushes
the user to consider it more than just a tool. Piero D’Ange-
lo, a fashion designer from Central Saint Martin in London,
through his experiments at the intersection with biology,
created a collection of living garments that grows during the
use. The designer use lichens and mushrooms, the slime in
particular, to texturize his fabrics (Fig.9). The Kit Grow Your
Own allows the user to grow some lichens on a garment that
will have the function to purify air around you. More than
the function what is interesting in this work is that the lichens
continue growing during all the time of use of the garments;
this means that it will change its aspect day by day, creating
expectations and a constant interest and novelty (Fig. 8).

The examples analysed show us a design strategy that is not
limited to aspects related to eco-efficiency, but goes to con-
sider the intermediate step, between production and disposal,
related to use experiences; focused on tracing the usage of
products with reference to product careers and biographies.
The green growth and the environmental benefits to which an
eco-efficient production system would lead, would be offset
by increased consumption through the rebound effect (Bin-
swanger, 2001). It would be necessary to start an approach
nearer to the concept of “Slow Consumption” that implicate as
well as a sustainable production, a sustainable consumption,
that means to have not only informed consumers but even
more informed designers about consumers (Cooper, 2008).
Designers, in fact, are no longer bound and involved to the
mere designing principles and processes, but they manage
even relations and consequences proper to the discipline.



The surface of products, fabrics and Textiles in this case, act-
ing as a filter between user and relating to the sensory percep-
tion sphere, that is responsible of the emotional involvement,
reveal still themselves as a vehicle of meanings and lead us
into new ways of interaction with objects that will customize
the individual user experiences.

Design historically, through design, responds to the needs

of the society in which it lives, dealing with the methods and
technologies of the time; born with the Industrial Revolution
it changes its character in a constant and consistent manner to
technological advances, generating innovations.

The mobile end evolving world we live in is reflected into the
new materiality that is imagined as able to self-transforming,
to adapt, to fold, to respond to stimulus and able to interact
with the environment, through collaboration with living or-
ganisms and biodesign. The new languages, the aesthetics and
the interactions, if studied and exploited, can lead to a radical
change in the fruition of the products. The approach to biode-
sign has to go beyond only considering it as problem solving
but can be the basis to rebuild the design process and to re-
think some aspects of the fruition of products, like the decay,
the temporality, the customization and the disposal. The main
goal is to avoid the comparison between this new typology of
materiality and Synthetic-traditional materials, but consider
them as something completely new, still unexplored but with
a high potential. This become particularly true in the fashion
system, which follows very rooted dynamics but actually can
provide germs of innovation both in terms of functions and
aesthetics.



Figure 8. Piero D’Angelo, Grow your own couture, Growing lichens on garment, Central Saint Martin,
Lvmbh Prize.
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Figure 9. Piero D’Angelo, Dye with slime, Biodesign Here Now’, London Design Festival.
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