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NEW MATERIALITY: FASHION, TECHNOLOGY,
AND THE SEMIOTICS OF SURVIVAL

The article conducts a comprehensive semiotic analysis of the phenomenon of “Independent New Fashion”
(INF) — a new layer of material and digital culture, including the newest clothes, footwear, accessories, and jewelry,
created using advanced technologies for creating clothing (the World Wide Web (WWW), the Internet of Things
(IoT), Artificial Intelligence (AI), smart clothes: the wearable computing and e-textile, NNI, 3D/4D printing,
biotechnologies, smart materials, etc.). Emphasis is placed on one of many aspects — increasing the autonomous
provision of vital physiological and communication functions of a human consumer. The study is based on the thesis
that INF is not another trend in the traditional spiral of fashion cycles, but acts as a powerful semiotic marker,
a material and digital agent of a qualitative socio-cultural transition — from the paradigm of mass consumption to
the paradigm of situational survival and energy sovereignty in the face of global crises. The purpose of the article
is to rethink the classical theories of cyclicality and fashion development (P. Nystroma, S. Kaiser, J. Lipovetsky)
through the prism of technologically determined new materiality as a culturological category. Methodologically,
the study employs a semiotic analysis of specific artifacts and discourses that constitute the field of Independent
New Fashion (INF). The analytical material comprises real-world projects and cases: energy-generating “smart”
garments, such as Wearable Solar and Vollebak jackets; open-design and local manufacturing platforms like Open
Source Fashion and PrusaPrinters; as well as biotechnological experiments, for instance, The Algae Dress. This
approach enables a shift from the level of abstract generalizations to the analysis of concrete practices. An original
theoretical model for the analysis of INF is proposed, based on three interrelated principles: 1. Energy independence
(transformation of a new object (clothes, footwear, accessories, and jewelry) into an active life support system).
2. Network decentralization (extra-institutional production and consumption). 3. Semiotics of the direct function
(the formation of signification based on the demonstration of efficiency, and not only aesthetic citation). The term
“semiotics of direct function” is separately elucidated and conceptualized. It differs from classical functionalism
or utilitarianism in that the pragmatic efficacy of an object itself becomes the primary communicative message,
its signified. As a result of the study, it is proved that the technological synthesis of advanced technologies for
creating clothes (the World Wide Web (WWW), the Internet of Things (IoT), Artificial Intelligence (AI), smart
clothes: the wearable computing and e-textile, NNI, 3D/4D printing, biotechnologies, smart materials, etc.) forms
a fundamentally new material basis for the spiral of development of a new type. This spiral is characterized not by
the repetition of aesthetic forms of the past, but by the return and technological reboot of the archetypal functions
of clothing as a tool of protection and survival. In this way, the INF marks a shift in the axis of fashion evolution from
the demonstration of status to the demonstration of sustainability and personal, independent control over resources,
constituting a new paradigm. In it, material and digital culture becomes a tool for proactive adaptation to global
risks. The article’s interdisciplinary findings posit that Independent New Fashion (INF) functions as a prototype for
a future hybrid material reality. In this reality, artifacts converge physicality, interface properties, and a novel identity
rooted in autonomy, thus unveiling a new domain for inquiry within cultural studies.

Key words: Independent New Fashion (INF), new materiality, semiotics, independence, spiral development,
fashion cycle, innovations, energy independence.
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HOBA MATEPIAJIBHICTb:
MOJA, TEXHOJIOI'TI TA CEMIOTUKA BUXKHUBAHHSA

V crarTi 3AiiCHIOETHCSl KOMIUIEKCHUH ceMiOTHYHUH aHali3 peHomeHa « Hesanexnoi Hopoi Moan» (HHM) —HoBOTO
apy MatepiaibHOI Ta M(PPOBOI KYJIBTYPH, 110 BKITIOYAE HOBITHIH OJIST, B3yTTs, aKCECyapy Ta I0BEipHi BUPOOH, CTBO-
PEHi 32 TOMOMOTOIO TIEPEIOBHUX TEXHOJOT1H cTBopeHHs ofsry (inteprery (WWW), inteprery peueii (IoT), mry4ynoro
intenexry (ILI), smart clothes: the wearable computing and e-textile, NNI, 3D/4D npyky, 6i0TeXHONOTiH, pO3yMHUX
MarepiajiB TOII0). AKIEHTYEThCS OIUH 13 0ararbOX acleKTiB — MiJBHMIINECHHS aBTOHOMHOIO 3a0€3MCUEHHS KUTTEBO
HeoOXiTHUX (Hi31010TTYHKX 1 KOMYHIKAIIHHNX QYHKIIN JTFOMMHHU-CIIOKMBada. JI0CTimKeHHs TPYHTYEThCS Ha Te3i, 10
HHM € He yeproBuM TpeHIOM y TPAAULIMHIN Cipai MOJHHX LUKIIB, & OTY>KHHUM CEMIOTHYHMM MapKepoM, Mare-
piasibHUM 1 IIMQPOBUM areHTOM SIKICHOTO COLIOKYJIBTYPHOTO MEPEX0Ay — BiJl MApaurMi MAacOBOTO CIIOKUBAHHS JI0
MapaurMy CUTYaTHBHOTO BIKUBAHHS I eHEPreTHYHOTO CYBEPEHITETY B YMOBaX [NIO0ABHUX Kpu3. MeTa cTarTi mossi-
rac B ePEOCMHCIIEHHI KJIACHYHUX Teopidt mmkimigHocTi Ta po3Butky Moau (I1. Hictpoma, C. Kaiizep, XK. Jlimosers-
KOT0) uepe3 MpHU3My TEXHOJIOTTIHO IeTEPMiHOBAHOI HOBOI MaTepialIbHOCTI SIK KYJIBTYpOJIOTiuHOI Kateropii. Mertozoio-
Ti4HO poOOTa CIUPAETHCS HA CEMIOTHYHHMIT aHaIli3 KOHKPETHHX apTedakTiB i AUCKypCy, o popMyroTs none HHM. Sk
AHATITUYHUI Marepial po3MIsIaloThes peallbHi IPOEKTH U KeHCH: «pO3YMHHID OfIAT 13 (DYHKIIE0 TeHepallii eHeprii,
Hanpuknaz, Kyptku Wearable Solar i Vollebak, mnardopmu Binkputoro qu3aiiHy Ta JIoKaisHOTO BHpoOHHITBAa Open
Source Fashion, PrusaPrinters, a Takox 0i0TeXHOJNOTIUHI €KCTIEPUMEHTH, HANIPUKIIa, BogopocTeBa cykHs The Algae
Dress. Lle nae 3mory nepeiitu Bi piBHS aOCTPaKTHHUX y3araibHEHb J0 aHAJi3y KOHKPETHHX TpakTHK. [IpomnoHyeThes
OpHTiHaJNbHA TEOPETUYHA MoJenb i aHanisy HHM, mo 06a3yeTbcst Ha TphOX B32€MOIIOB’SI3aHUX MPHHIIUIAX: eHep-
2emuyna HezanedxicHicmy (IEpeTBOPEHHST HOBOTO TIPEIMETY (OJIAT, B3YTTsl, aKCeCcyapH, IOBEITipHI BUPOOHM) HA aKTUBHY
CHCTeMY 3a0e3MeUeHHS JKUTTEAISIIBHOCTI); Mepescesa deyenmpanizayis (03aiHCTUTYIIHE BUPOOHHUIITBO Ta CIIOXKH-
BaHHA) 1 cemiomuxa npsamoi gynxyii (GopMyBaHHSA 3HAKOBOCTI Ha OCHOBI JEMOHCTpAIlil €PEKTUBHOCTI, & HE TLIBKH
€CTETUYHOTO IIUTYyBaHHs1). OKPEMO PO3KPUBAETHCS 1 KOHIIENTYANI3y€eThCs TEPMIH «CEMIOTHKA MPSIMOT (PYHKILIT», KU
BIJIPI3HAETBCS BiJl KIIACHYHOTO (DYHKIIOHANI3MY UM YTUIIITAPU3MY THM, 10 cama IparMariiHa e()eKTUBHICTh 00’ €KTa
CTae OCHOBHUM KOMYHIKAaTHBHHM IOBiJIOMJICHHSM, HOTO O3HAYyBaHUM. Y Pe3yJbTari JOCITiIKEHHS JOBOIUTHCS, 110
TEXHOJIOTTYHHI CHHTE3 MepeOBUX TEXHOJNOTIH CTBOPEHHS OAiry (opMye NMPUHIMIIOBO HOBY MaTepialbHy OCHOBY
IS CHipayti pO3BUTKY HOBOTO Tuiry. Lls cripanb XapakTepu3yeThesl He MOBTOPEHHSIM €CTETHYHUX (POPM MHHYJIOTO,
a TIOBEPHEHHSAM 1 TEXHOJIOTIYHUM IIepe3aBAHTKCHHAM apXETHIIIYHUX QYHKIIH ONSTY SK 3HAPSMS 3aXUCTY U BUKH-
BaHHs. Takum unHOM, HHM 3HameHye 3cyB 0Ci MOIHOT €BOJIIOLIT BiJ] IEMOHCTpALIT CTaTyCy J0 JEMOHCTpAILIii CTiki-
KOCTI i 0COOHCTOTO, HE3aJIe)KHOTO KOHTPOJIIO HaJl pecypcaMu, KOHCTHTYIOIOUH HOBY MapagurMy. Y Hiil MarepianbHa
Ta MQPOBa KyJIETypa CTa€ IHCTPYMEHTOM IPOAKTHBHOT aJianTarii 10 r100aJbHUX pU3KKiB. BUCHOBKH CTATTI MiXkIHC-
[UILTIHAPHOTO XapakTepy BKaszyloTh Ha Te, o HHM e nportotumnom ribpuaHoro MarepiaibHOTO CBITY MaiOyTHBOTO,
ne Oynb-sIKuid apTe(akT moeanye Bi3UUHICTh, iHTep(EHCHICTH 1 HOBY 1IGHTHYHICTh, OCHOBaHY Ha aBTOHOMIi, IO Bif-
KpHUBa€ HOBE MOJIE IS KYJIBTYPOJIOTTYHHX JIOCIIKEHb.

Kurouogi ciiora: Hesanexna Hosa Mona (HHM), HoBa MarepiaibHICTh, CEMIOTHKA, HE3AJISKHICTb, CITIPaIbHUIMA
PO3BUTOK, MOJHUIA IIUKJI, IHHOBAIII], CHEPreTHYHA HE3aICKHICTh.

The field of fashion as an integral part
of culture, classically described through the theory
of cycles and the spiral return of styles, today
is undergoing a paradigm shift determined by
wars, environmental crisis, the desire for energy
autonomy, etc. The phenomenon of “Independent
New Fashion” (INF), a new layer of material
and digital culture, including the latest clothing,
shoes, accessories and jewelry created using
advanced technologies for creating clothes (the
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World Wide Web (WWW), the Internet of Things
(IoT), Artificial Intelligence (Al), smart clothes:
the wearable computing and e-textile, NNI, 3D/4D
printing, biotechnologies, smart materials, etc.) acts
as a catalyst for this transition. The INF radically
rethinks the very nature of a thing, its signification
and function in a risk society. It does not fit into
the logic of the simple recycling of aesthetic
codes described by Paul Nystrom as the economy
of'the fashion cycle (Nystrom, 1928, p. 12). Instead,
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the INF proposes a spiral development ofanew type:
the return of the archaic utilitarianism of clothing
as a tool of survival, but at a fundamentally new
technological and semiotic level. It is analyzed
how the technological materiality of the INF
transforms the classical theories of the cyclical
nature of fashion, giving rise to a new model
of evolution, determined not by the capital of style,
but by the capital of functional independence. The
purpose of the article is to rethink the classical
theories of cyclicality and the development
of fashion (P. Nystroma, S. Kaiser, J. Lipovetsky)
through the prism of technologically determined
new materiality as a culturological category.

Methodologically, the research is grounded in
semiotic analysis aimed atidentifying the signifying
mechanisms embedded not in aesthetic form, but
in the technological function and communicative
strategy of INF artifacts. The empirical basis
comprises specific projects and cases, such as solar-
panel clothing, open-source 3D design platforms,
and biotechnological experiments, which allows
for tracing the translation of theoretical principles
into material practice.

1. The classical model of the fashion cycle
proposed by Nystrom (introduction — rise — peak —
decline — decline) (Nystrom, 1928, p. 45), as well
as the spiral theory, where the past is aesthetically
reinterpreted (Kaiser, 1997; Lipovetsky, 1994),
are based on the change of sign systems that
are separated from the direct material function.
Gilles Lipovetsky saw in this spiral a movement
towards individualism and democracy through
the ephemerality of forms (Lipovetsky,
1994, p. 78). However, the INF introduces material
and technological determinism into this dynamic.
Thus, advanced technologies for creating clothes,
shoes, accessories and jewelry become the engine
of a new spiral. INF is based on three interrelated
principles:  energy independence, network
decentralization, and direct function semiotics.

WWW, IoT, Al and energy independence
do not just add function, but create a new class
of objects, where the update logic shifts from
the field of appearance to the field of technical
upgrade (software, battery capacity). This breaks
the traditional cycle, because the object does
not decline aesthetically while it is functionally
relevant.

3D/4D printing institutionalizes the idea
of customization that Susan Kaiser spoke about

(Kaiser, 1997, p. 102), moving it from the level
of choosing the ready-made to the level of creating
the unique. This is not a spiral of styles, but a “spiral
of personalized utilitarian forms”, where each
iteration is optimized for specific environmental
conditions and body needs. Biotechnology
introduces the cyclical nature of the biological
order — growth, decomposition, and restoration. It
is a return to organic materiality, but at the level
of scientific synthesis, creating a “biotechnological
spiral” where clothing can live, age, and recover
under new laws (Tocca, Colapinto, 2021, p. 15).

Thus, INF does not deny cyclicity, but
complicates it by adding to the aesthetic spiral
the dimension of technological evolution
and biological imitation.

2. Roland Barthes’ semiotic analysis revealed
fashion as a language that constructs meaning
through the relationship between the signified
and the signified (Barthes, 1990, p. 56). In
the traditional model, the signifiers are former
styles, artistic trends, social codes. The INF makes
a semiotic break with this logic. Its symbolism —
“semiotics of direct function” — is based not on
a precedent-setting style, but on a demonstration
of efficiency and independence. This directly
transforms the very mechanismoffashiondynamics.
To clarify, the proposed concept of a “semiotics
of direct function” identifies a process where
meaning is generated primarily through an artifact’s
utilitarian performance. Its form is perceived as
a direct manifestation of that performance. Thus,
it differs from standard functionalism by making
the very fact of functional efficiency the central
message being communicated.

The source of innovation is shifting from ateliers
and fashion houses to laboratories of materials
scientists, IT engineers and biotechnologists. The
criterion of relevance ceases to be exclusively
aesthetic (trend) and becomes technologically
utilitarian (this works and provides autonomy
and independence). The classic fashionable
principle of repetition (recirculation) takes on
anew meaning. We don’t see a repeat of the cocktail
dress of the 50s, but we do see the return
of the archetype of protective armor, which after
millennia materializes in the form of a jacket with
heating elements and sensors. A clear example
of this transition is the “Algae Dress” project. In
this case, the dress — grown from microalgae — uses
its very form and materiality to communicate its
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CO:z-absorbing function rather than any historical
reference, effectively converting environmental
performance into a core semiotic message. It is
a spiral at the level of deep functions, not surface
forms (Entwistle, 2015, p. 231).

Thus, INF introduces not a cycle of styles, but
a cycle of technological generations of functional
artifacts, where each new repetition of the survival
archetype occurs at a higher level of technological
complexity.

3. Historically, fashion has been associated with
the demonstration of wealth, status, belonging.
Elizabeth Wilson rightly emphasized her role
in constructing modernity and identity (Wilson,
2003, p. 34). The INF introduces a new axis
around which the current evolution of fashion
revolves: the “axis of energy independence”. This
radically changes the spiral vector: the social
significance of a fashion item is now measured not
by its value or rarity, but by the fact that what level
of independence from external infrastructures
(energy, communication) it provides. It is a return
to the values of self-reliance, but in a hyper-
technologized form. Traditional fashion functions
through centralized institutions (shows, magazines,
boutiques). INF, especially in the context
of 3D printing and open-source IoT solutions,
cultivates decentralized, networked distribution
models (Morozov, 2013, p. 91). For example,
platforms such as Open Source Fashion, where
users exchange files for 3D-printing footwear or
accessories, embody this principle of network-
based decentralization, disrupting the linear
fashion brand — manufacturer — market. This is not
a cyclical postulate where everything comes back,
but now a network postulate that occurs everywhere
at the same time, which breaks the linear pattern
of trend propagation from top to bottom.

Biotechnological materials and materials with
shape memory (4D printing) carry an internal
logic of development, independent of the vagaries

of seasonal collections. Their evolution is closer
to biological than market, indicating the formation
of a new, hybrid spiral of development, where
technological and biological cycles are intertwined
with sociocultural survival needs (Fletcher, Tham,
2015, p. 120).

The phenomenon of the INF acts as a key
marker of the transition from the classical cyclical
model of fashion to the more complex spiral
of  technological-utilitarian  evolution.  The
INF does not cancel, but radically complicates
the theory of fashion cycles. It adds to the aesthetic
spiral measurements of technological iteration,
digital generation and biological simulation.
This gives rise to a multidimensional spiral
where development occurs simultaneously in
the planes of form, function, material and mode
of production. The semiotics of the INF is based on
a break with the cyclical nature of precedent styles
and a transition to semiotics of the direct function.
Repetition occurs at the level of archetypes
(protection, warmth, security) and not at the level
of specific historical forms. The new axis around
which the spiral of contemporary fashion
revolves is energy autonomy, which leads to
the decentralization of creation and distribution
chains. Thus, Independent New Fashion (INF)
marks a qualitative transition in the development
of fashion as a cultural phenomenon: from a spiral
of styles driven by capital and media to a spiral
of technologically advanced survival artifacts,
driven by the pursuit of personal independence
in the context of global instability. This indicates
the emergence of a new paradigm of hybrid
material-digital culture, in which objects become
not merely reflections of society but active tools for
its proactive reprogramming based on the principles
of survival, adaptation, and personal sovereignty.
This opens a broad field for interdisciplinary
research at the intersection of cultural studies
and other sciences.
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