“Incub.lA.tor: Algorithmic Biopolitics and the Technopoiesis

of Hybrid Organs”

Abstract

Developed through collaborations with scientific and artistic laboratories, Incub.IA.tor stages a
speculative experimental environment in which plant-based scaffolds are decellularized,
recellularized with human stem cells, and cultivated as hybrid organs within Al-regulated
incubators. Crucially, the system does not pursue a fixed scientific objective: instead, predictive
machine learning models continuously modulate biological processes in real time, foregrounding
the entanglement between algorithmic and living systems as an open-ended experimental
condition.

By assembling tissue engineering, machine learning, and interactive installation, the project
examines a shift in biopolitics—from laboratory manipulation to data-driven governance, and
from molecular intervention to computational modulation. Engaging with theoretical frameworks
such as Michel Foucault’s biopolitics, Donna Haraway’s sympoiesis, and N. Katherine Hayles’
posthuman embodiment, the article examines how Incub.IA.tor reconfigures the body as a
dynamic interface shaped through ongoing interactions between organic processes and

algorithmic operations.

Rather than illustrating theoretical claims, the installation functions as a technopoetic apparatus
that renders these transformations perceptible and experiential. It challenges techno-solutionist
narratives not by proposing alternatives, but by staging conditions in which life is continuously
negotiated, predicted, and modulated. In doing so, the project invites a reconsideration of
healthcare, embodiment, and agency in a context where biological processes are increasingly

governed through computational systems.
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Theoretical Framework

The conceptual foundation of Incub.lA.tor is grounded in Michel Foucault’s analysis of
biopolitics, a term he introduced to describe the emergence of modern forms of power focused
not on territory or sovereignty, but on the regulation of life itself. Beginning in the eighteenth
century, Foucault argues, political power increasingly took biological processes—birth rates,
morbidity, longevity, and health—as its object, managing them through institutions, policies, and
technical apparatuses (Foucault 1976). In this shift, life ceases to be a natural given and becomes

a field of intervention, optimization, and control.

Building on this framework, Incub.IA.tor situates contemporary biopolitics within a context
increasingly shaped by computational infrastructures. Where earlier biopolitical regimes
operated through discipline and regulation, current forms of power increasingly rely on
predictive models that anticipate and modulate biological processes. In this sense, life is not only
governed but preemptively calculated. The project renders this transformation perceptible by
embedding machine learning systems into the regulation of hybrid biological tissues, making
visible how living processes are quantified, modelled, and continuously adjusted. Rather than
illustrating biopolitical theory, the installation operates as an experimental apparatus in which

these dynamics are enacted.

If biopolitics helps us understand how life becomes governable, the concept of autopoiesis,
developed by Humberto Maturana and Francisco Varela, provides a framework for understanding
what constitutes the living. Autopoiesis refers to the capacity of living systems to produce and
maintain themselves through recursive processes of organization (Maturana and Varela 1980:
78-79). Importantly, such systems are operationally closed yet structurally coupled to their
environment: their autonomy does not imply isolation, but a continuous dynamic relation with
external conditions. This notion is crucial for interpreting the hybrid organs of Incub.lA.tor,
whose development emerges through interactions between cellular processes, environmental

parameters, and computational modulation.

However, if autopoiesis allows us to describe the organizational autonomy of living systems, it

does not fully account for the distributed and interdependent conditions under which such



systems emerge in hybrid techno-biological environments. Donna Haraway’s concept of
sympoiesis extends this understanding by foregrounding relationality and co-production. Rather
than opposing autopoiesis, sympoiesis emphasizes that living systems are always constituted
through interdependent processes—“making-with” rather than self-making (Haraway 2016: 33).
In this light, the hybrid organs of Incub.IA.tor can be understood as sympoietic assemblages:
they do not exist as bounded entities but emerge through the interplay of biological matter,
algorithmic systems, and environmental conditions. The incubator itself is not a neutral
container, but an agent within the assemblage, mediating and co-producing the conditions under

which life unfolds.

This shift from organizational autonomy to relational co-production also has consequences for
how embodiment itself is understood. N. Katherine Hayles’s account of posthuman embodiment
further develops this perspective. Hayles argues that the human body can no longer be
understood as a stable biological entity, but must be reconsidered as a site of interaction between
material processes and informational flows (Hayles 1999: 3-5). In Incub.lA.tor, this condition is
not only conceptual but material: the hybrid organ becomes an interface where cellular activity,
sensor data, and predictive algorithms co-constitute one another. The body is thus neither purely
biological nor purely technological, but emerges through ongoing interactions between organic

and computational processes.

Yet, these transformations—distributed, processual, and often imperceptible—cannot be fully
grasped through theoretical description alone. They require forms of mediation capable of
rendering their dynamics tangible and experiential. In this context, artistic practice becomes
essential. While these theoretical frameworks provide analytical tools, their significance here lies
in their enactment through artistic practice. From this perspective, the work of Critical Art
Ensemble offers an important point of reference. Projects such as Flesh Machine (1997) did not
merely represent biotechnological processes, but re-enacted them as sites of critical intervention.
However, whereas Critical Art Ensemble operated through reenactment and tactical intervention,
Incub.IA.tor integrates predictive computational systems directly into the biological process
itself. The site of critique thus shifts from representation to operation: rather than staging
biotechnology as an object of analysis, the project constructs a system in which biological and

algorithmic processes are co-produced in real time.



In this sense, Incub.IA.tor can be understood as a technopoetic apparatus. Technopoetics here
refers not simply to the use of technology in art, but to a mode of practice that intervenes in the
conditions under which technological systems produce meaning and reality. By embedding
machine learning within a living system, the installation does not aim to generate stable
outcomes, but to expose the processes through which life is continuously modulated. The work
thus transforms the incubator into a site where biological, technical, and aesthetic processes
intersect, making perceptible the entanglement of life and computation as an ongoing and open-

ended condition of the living systems.

Figure 1. Alizée Armet, Incub.IA.tor, 2025. Mixed media installation, 140 x 300 X 90 cm. Mem

Festival, Bilbao, Spain. Courtesy of the artist.
Incub.lA.tor

Incub.IA.tor is a transdisciplinary research-creation project situated at the intersection of
contemporary art, biotechnology, and artificial intelligence. The title Incub.IA.tor deliberately
plays on a visual and semantic ambiguity, often read as “Incub.Al.tor,” thereby foregrounding

the entanglement of biological incubation and artificial intelligence at the core of the project.



Conceived as a living installation, it investigates a speculative near-future in which vegetal
matrices — stripped of their native cells and reinhabited by human stem cells — are cultivated
into hybrid organs within algorithmically regulated incubators. At this intersection, medicine and
agriculture, computation and biology, and art and science converge, producing forms of

embodiment that challenge entrenched notions of the body, life, and care.

At the heart of the project lies a provocative question: what happens when the governance of life
is delegated to machines that do not merely measure, but actively modulate biological processes?
Rather than functioning as a prototype for future biomedical technologies, Incub.IA.tor stages
this question materially, creating an environment in which growth, vitality, and the performance
of living tissues are continuously monitored, predicted, and regulated by artificial intelligence
systems. This speculative apparatus becomes a lens through which to examine the shifting
dynamics of power, agency, and knowledge in an era increasingly defined by algorithmic
biopolitics. It reflects the transition Michel Foucault identified — from sovereign power over life

to biopolitical governance — and extends it into a computational paradigm in which predictive

infrastructures pre-emptively shape the conditions of existence.




Figure 2. Alizée Armet, Incub.IA.tor, 2025. Brassica oleracea. 10 x 10 cm. Antre-Peaux,

Bourges, France. Courtesy of the artist.

In this scenario, the “organ” is no longer a stable unit of replacement, but becomes a fluid,
computationally mediated process, an interface that is continuously recalibrated in response to
environmental conditions, sensor feedback, and algorithmic prediction. This redefinition mirrors
the shift from a biopolitical focus on discipline and regulation to what Antoinette Rouvroy terms
algorithmic governmentality, where life is not simply managed but modelled, anticipated, and
optimised. In doing so, Incub.IA.tor not only questions the future of regenerative medicine but
also speculates on the ontological and political reconfigurations that such technologies might

entail.

The biological substrate of the project relies on decellularization, a tissue-engineering technique
originally developed for regenerative medicine. This process removes all native cells from a
plant structure — such as the vascular tissue of cabbage leaves (Brassica oleracea) or celery
stalks (Apium graveolens) — while preserving the extracellular matrix (ECM), a cellulose-based
scaffold that retains the plant’s intricate vascular architecture. The choice of vegetal tissue is both
functional and symbolic. On a functional level, plant-derived scaffolds possess highly branched
vascular networks structurally analogous to human capillaries, providing a supportive substrate
for mammalian cell growth. Symbolically, the vegetal embodies a historical “other” to the
human: sessile, autotrophic, metabolically distinct. By transforming plant tissue into a scaffold
for human cells, Incub.lA.tor stages a material and metaphorical hybridization — the vegetal
becomes the infrastructural substrate for the human, revealing life as an interdependent

continuum rather than a set of discrete categories.

Following decellularization, the plant matrices are immersed in a culture medium containing
human cartilage-derived stem cells. These cells adhere to the cellulose scaffold and gradually
colonise it, forming new tissue structures over time. Crucially, this recellularisation process is not
entirely predictable: growth patterns vary according to nutrient availability, temperature, and
chemical signals. This indeterminacy is not treated as an obstacle but as a constitutive feature of
the work. It foregrounds what Humberto Maturana and Francisco Varela described as autopoiesis

— the capacity of living systems to self-produce — while also resonating with Donna Haraway’s



concept of sympoiesis, or “making-with,” which emphasises relationality and co-production over
autonomy. The hybrid tissues that emerge in Incub.IA.tor embody this shift: they are not isolated
biological entities but sympoietic assemblages, co-created through the interplay of cells, scaffold,

environment, and computational modulation.

Figure 3. Alizée Armet, Incub.IA.tor, 2025. EMG monitor (installation detail). MEM Festival,
Bilbao, Spain, November 2025. Courtesy of the artist. © MEM Festival.

While these biological processes provide the project’s material foundation, its computational
layer transforms the living system into a dynamic site of algorithmic governance. Central to the
installation are electromyography (EMGQG) sensors that capture the electrical activity generated by
muscle-like contractions within the recellularised tissues. This continuous data stream reflects
the physiological state of the hybrid organ — its vitality, responsiveness, and functional
behaviour — and becomes a medium through which life is quantified, modelled, and acted upon.
The data are processed by a machine-learning pipeline built using 7ensorFlow, trained on

datasets of biological signal patterns, including cardiological data and EMG recordings from



PhysioNet. Operating in real time, the algorithm analyses incoming signals, detects anomalies,
and adjusts incubator parameters such as temperature, nutrient flow, and pH to optimise tissue
health. In this way, the incubator ceases to be a passive container and becomes an active,
adaptive agent within the assemblage. Its design reconfigures the visual and functional language
of biomedical apparatuses: transparent, modular, and visibly networked, it operates as a self-
organizing and reproductive machine that continuously modulates the conditions under which
hybrid tissues evolve. Rather than stabilising life, it sustains a dynamic process of emergence,
positioning the incubator as both a technological system and an aesthetic form. Furthermore, the
machine learning models embedded in the installation were trained using data collected from
dancers and volunteers, whose bodily movements and muscular activity contributed to shaping
the system’s predictive capacity. This process foregrounds the collective and embodied nature of
the dataset, emphasising that the algorithmic layer is not abstract but emerges from situated,
lived experiences. The system thus incorporates traces of multiple bodies, extending the notion

of sympoiesis into the computational domain.

This predictive feedback loop reveals how algorithmic infrastructures reshape the temporalities
of the living. As Rouvroy (2013: 163-165) suggests, algorithmic systems do not simply describe
biological reality; they enact it, producing futures that are preemptively managed and materially
inscribed. This dynamic can be further understood through what John Johnston describes as
“machinic life,” in which biological and computational processes become increasingly
intertwined, and through N. Katherine Hayles’s account of distributed cognition across organic
and technical systems (Hayles 2023). However, as Hayles emphasizes, machine learning systems
operate primarily through pattern recognition rather than semantic understanding. While they
participate in cognitive processes, they do not generate meaning in the human sense. Within
Incub.IA.tor, this distinction becomes critical: the algorithm does not interpret the biological state
of the hybrid organ, but statistically models its signals and adjusts environmental conditions
accordingly. The installation therefore exposes a paradox of algorithmic governance: systems
that do not understand life increasingly participate in regulating its conditions. In this project,
these perspectives converge: the living is not only regulated but co-produced through continuous
interactions between biological matter, algorithmic prediction, and environmental modulation.
This enactment is rendered visible and palpable through the installation’s visual interface,

constructed using the Unity 3D engine, which translates sensor data into dynamic, evolving



graphs. These data visualisations are not merely informational but performative: they allow
viewers to witness the continuous negotiation between biological processes and computational
decision-making. The shifting curves of EMG activity, displayed alongside predictive models
and environmental adjustments, render visible the becoming of the hybrid organ — a
choreography of cells and code, matter and logic, life and calculation. This perceptual framework
is extended through the active involvement of the audience. Visitors are invited to wear an EMG
sensor connected to a predictive system similar to that governing the incubator, allowing them to
visualise their own muscular activity and its algorithmic interpretation in real time. In doing so,
the spectator is no longer positioned as an external observer but becomes part of the system itself
—simultaneously subject, data source, and participant in the modulation of living processes. This
shift reconfigures the exhibition space as a site of embodied computation, where biological

signals and predictive models intersect.

The creation of Incub.lIA.tor was enabled by an extensive network of collaborations between
artists, scientists, and technologists. The biological components were developed with researchers
such as Karim Boumedienne at the University of Caen', whose expertise in decellularisation
informed the tissue-engineering protocols. Computational systems were designed with the
support of engineers and software developers, including Xing Xiang, who co-created the
predictive Al framework. These collaborations embody a core principle of the project: that
knowledge production in the technoscientific era is inherently transdisciplinary, emerging from
intersections of art, science, and engineering. Crucially, the artist’s role in this assemblage is not
that of a technician or data scientist, but of an orchestrator of conditions — mediating encounters
between disciplines, between human and non-human actors, and between technological systems
and their ethical and political implications. Here, algorithms, sensors, and tissue cultures become

technopoetic materials, shaping the temporal, aesthetic, and epistemic dimensions of the work.

The final installation takes the form of an immersive environment that situates viewers within the
space of bio-algorithmic negotiation. At its centre are three hybrid organs suspended in
transparent bioreactors, each connected to a network of sensors, pumps, and feedback
mechanisms. Real-time data visualisations projected onto surrounding screens display the
tissues’ biological activity, algorithmic predictions, and environmental responses. The rhythmic

modulation of light, temperature, and nutrient flow — governed by the Al system — produces a



sensory landscape that blurs the boundaries between clinical apparatus and living organism.
Spectators are not passive observers but witnesses to an evolving, interdependent system, a
position produced through their potential integration into the installation’s sensory and
computational feedback loops. This encounter provokes unsettling questions: Are these organs
alive? Who or what sustains them? Where does agency reside — in the cells, the algorithms, the
artist, or the system as a whole? Through such ambiguities, Incub.lA.tor transforms the
exhibition space into a biopolitical theatre, one in which the stakes of algorithmic life are not

only explained but materially experienced.

Ultimately, Incub.IA.tor is less a technological demonstration than a poetic intervention. It
appropriates and reconfigures the tools of biotechnology and Al not to provide solutions but to
cultivate new ways of thinking about life, embodiment, and care. The project functions as a
speculative proposition — an open-ended question rather than a closed statement — inviting
audiences to imagine futures in which the boundaries between human and non-human, biological
and artificial, natural and technological are not merely blurred but continuously renegotiated. By
shifting the emphasis from control to collaboration, from mastery to making-with, Incub.IA.tor
proposes an alternative paradigm for understanding the body, technology, and the future of care:
one in which technology does not dominate life but participates in its ongoing, autopoietic and

sympoietic unfolding.
Critical Discussion

The rapid convergence of regenerative medicine, biotechnology, and artificial intelligence has
intensified the transformation of life into a site of economic and technical value. As Catherine
Waldby and Melinda Cooper argue, contemporary biomedical economies increasingly operate
through what they describe as a “tissue economy,” in which biological materials and processes
circulate as resources within global infrastructures of research, medicine, and industry (Waldby
and Cooper 2014: 3—6). Organs, cells, and tissues are no longer treated as exceptional elements
of human identity but as components within complex bio-industrial networks. In this context,
value is not only attached to biological materials themselves but also to their capacity to be

manipulated, reproduced, and circulated.



The project brings these dynamics into a perceptible space. By transforming decellularized plant
matrices into potential human organs, the installation stages the logic of the tissue economy
materially. Yet the hybrid organs that emerge within the incubator resist the standardization
required for biomedical commodification. They remain fragile, evolving entities whose growth
cannot be fully stabilized or predicted. Rather than presenting organs as ready-to-use biomedical
objects, the installation exposes the tension between the aspiration to standardize life and the
persistent unpredictability of living systems. In doing so, the work foregrounds a central paradox
of contemporary biocapitalism: even as biological processes are increasingly fragmented into

manipulable components, the living continues to exceed the frameworks designed to control it.

This tension becomes even more pronounced once predictive computation is introduced into the
regulation of biological processes. In contemporary technoscientific infrastructures, life is not
only observed and manipulated but also increasingly governed through predictive models. As
Antoinette Rouvroy and Thomas Berns describe, algorithmic governmentality operates by
anticipating possible futures and intervening before events fully materialize (Rouvroy and Berns
2013: 164-166). Decisions about risk, care, and biological viability can thus increasingly be
delegated to computational systems that operate through probabilistic modelling rather than

retrospective analysis.

Within Incub.lA.tor, this logic is rendered visible through the interaction between hybrid tissues
and machine-learning systems embedded in the incubator. Rather than simply illustrating
existing theoretical models of algorithmic governance, the installation critically exposes how
predictive infrastructures intervene in biological processes and redistribute agency across human,
technical, and living systems. This allows the installation to function as a critical apparatus that
exposes how computational infrastructures actively modulate biological processes. Biological
activity generates continuous streams of sensor data, which are analysed by predictive models
that adjust environmental parameters in real time. In this feedback loop, algorithms do not
simply describe biological processes; they actively modulate the conditions in which they unfold.
The installation therefore stages algorithmic governance as an embodied phenomenon: the future
of the hybrid organ is not simply measured but continuously modulated by computational

predictions. By situating viewers within this system, the work exposes how predictive



infrastructures increasingly participate in defining what counts as vitality, health, or functional

biological life.

These dynamics also destabilize conventional definitions of the living. The hybrid entities
cultivated within the installation—composed of vegetal matrices, human stem cells, algorithmic
systems, and environmental feedback loops—challenge clear distinctions between organism and
apparatus, biological and technical processes. Rather than existing as autonomous organisms,
they emerge through interactions among heterogeneous components. This condition resonates
with Donna Haraway’s notion of “becoming-with,” which emphasizes that living systems are
always constituted through relations with other beings, technologies, and environments
(Haraway 2016). In this sense, the hybrid organs of Incub.IA.tor can be understood not as
isolated biological units but as relational assemblages that evolve through sympoietic processes

of co-production.

Recognizing the relational nature of these systems also raises questions about responsibility and
care. In many technoscientific contexts, care is framed primarily as optimization: the goal is to
stabilize, repair, or enhance biological systems through increasingly precise technological
interventions. Yet Maria Puig de la Bellacasa argues that care should instead be understood as an
ethical and affective practice grounded in interdependence (Puig de la Bellacasa 2017: 4-6).
Care involves attention to vulnerability, maintenance, and the ongoing negotiation of relations

among heterogeneous actors.

The installation foregrounds this relational dimension of care by presenting the hybrid organs as
fragile entities whose existence depends on continuous interaction among human and non-human
participants. Their survival requires a delicate balance between environmental parameters,
algorithmic regulation, and human oversight. Maintenance therefore becomes a distributed
practice involving sensors, algorithms, biological materials, and caretakers. The incubator itself
is no longer a neutral technological container but an active mediator of these relations,

participating in the ongoing negotiation that sustains the hybrid tissues.

Through this configuration, the installation proposes an alternative way of imagining
technological futures in medicine and biotechnology. Rather than framing technology as a tool

for achieving total control over biological processes, the work suggests that living systems



unfold through sympoietic processes of co-evolution among biological, technological, and
ecological agents. From this perspective, the role of artistic experimentation is not simply to
represent technological developments but to create situations in which their implications can be
experienced, questioned, and reconfigured. By materially staging the entanglement of biological
life and computational systems, Incub.lA.tor invites viewers to consider how future forms of care
might emerge from practices of collaboration, attentiveness, and shared responsibility among

humans, machines, and living organisms.

Conclusion: Toward an Autopoietic Aesthetic of Life

Incub.IA.tor situates itself within a lineage of critical artistic practices initiated by Critical Art
Ensemble’s Flesh Machine, while extending this trajectory into the terrain of algorithmic
infrastructures. Whereas earlier bioart practices exposed the biopolitical logics of biotechnology
through reenactment and critique, Incub.IA.tor operates within predictive systems themselves,
integrating machine learning into the modulation of living processes. In doing so, it shifts the site

of critique from representation to operation.

This article has argued that the project should not be understood as a speculative illustration of
future biotechnologies, but as an experimental apparatus in which biological and computational
processes are continuously co-produced without a predetermined scientific objective. The hybrid
organs do not stabilize into functional outcomes; rather, they remain in a state of ongoing
negotiation, shaped by the interactions between cells, environmental conditions, and algorithmic
predictions. This condition renders perceptible a form of algorithmic biopolitics in which life is

not only regulated but preemptively modulated.

Within this framework, the role of art is neither to represent nor to resolve these dynamics, but to
render them experiential and open to critical reflection. The installation produces a specific mode
of encounter in which viewers are confronted with the temporalities, uncertainties, and
dependencies of a living system entangled with computational decision-making. It is through this

situated experience that the distinction between observation and witnessing can be reconsidered,



not as a rhetorical claim, but as an effect of the work’s spatial, temporal, and relational

configuration.

In this sense, Incub.IA.tor articulates what may be described as an autopoietic aesthetic: an
artistic approach that does not represent life as an object, but engages with its processes of self-
production as they unfold within distributed, more-than-human systems. Such an aesthetic does
not privilege autonomy, but foregrounds structural coupling, interdependence, and indeterminacy
as constitutive conditions of the living. Rather than opposing technological mediation, it
acknowledges the ways in which computational systems participate in the ongoing production of

biological reality.

This perspective calls for a reconfiguration of ethical frameworks beyond human-centered
models of agency and responsibility. If life emerges through interactions between organic,
technical, and environmental processes, then responsibility must also be understood as
distributed across these relations. Incub.IA.tor does not provide answers to these questions, but

stages the conditions under which they become unavoidable.

By inhabiting the space between laboratory and exhibition, between biological experiment and
aesthetic experience, the project suggests that the role of art in the context of algorithmic life is
not to anticipate the future, but to make present the conditions through which it is being
produced. In doing so, it proposes not a solution, but a shift in perspective: from control to

modulation, from object to process, and from autonomy to co-evolution.

Notes
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