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Figure 1: a. Casein-bioplastic laser cut in 5 mm strips; b. Tapestry �nishing before bioactuation; c. Pro�le view of the tapestry
after bioactuation triggered by high humidity.

Abstract
Bioactuated Tapestry is an installation that explores how biomate-
rials and textile craft unfold multiple temporalities of interaction.
Structured in three zones, the installation moves from milk-based
bioplastic samples that change shape quickly when misted, to a
Sample Book that documents iterations of bioplastic integration
into weaving, to a woven tapestry that changes shape slowly in re-
sponse to humidity in the surrounding space. Together, these zones
demonstrate how interaction can emerge from material behavior
shaped through biomaterial formulation and, when woven, through
structure. The work foregrounds biomaterial agency, weaving, and
situated sustainability grounded in sourcing, fabrication, and prac-
tices of care. Through this convergence of biodesign and textile
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craft, Bioactuated Tapestry aligns with the TEI theme of Resur-
gence and Convergence, highlighting how material-led practices
reconnect material experimentation, environmental attunement,
and embodied ways of knowing.
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Figure 2: Bioactuated Tapestry woven with casein-based bioplastic in multiple colors on the weft and black cotton on the warp.

1 Concept and Motivation
Building on our earlier exploration of moisture-responsive casein
bioplastics in Bioactuated Textiles [10], this installation expands the
biomaterial investigations into a spatial setting, where responsive-
ness is experienced across multiple temporal scales. The tapestry
that anchors the installation integrates narrow laser-cut strips of
casein bioplastic within a cotton warp (Fig. 1, Fig. 2). As humidity
in the surrounding air �uctuates, the bioplastic responds by curling
and shifting the textile’s surface in slow, perceptible movements
that reveal these subtle changes in moisture levels (Fig. 1c). This
gradual unfolding contrasts with the immediacy often expected in
interactive systems, inviting re�ection on how actuation can occur
over extended timescales [4], similar to the subtle movements of
plants towards light that unfold too slowly to notice in real time.
When the environment becomes dry—or when heat is applied di-
rectly to the tapestry (e.g., ironing)—the biomaterial relaxes and
�attens again, creating a reversible and cyclical transformation.
While the installation includes additional zones that foreground
faster forms of responsiveness and the design process that informed
the tapestry, the tapestry itself articulates the installation’s slow,
ambient temporal register.

The installation’s conceptual grounding draws on craft-based
fabrication methods in which material behavior and technique
are closely linked [8, 17]. Weaving serves both as structural sup-
port and as a means of modulating responsiveness, enabling the
humidity-sensitive properties of the casein bioplastic to manifest
at the scale of a textile surface. This convergence of biomaterial
research and textile craft aligns with ongoing work in interaction
design that emphasizes materiality, embodied making, slowness,
and environmental awareness as key considerations [16, 19, 21].

Our approach to sustainability in this installation focuses on
transformation—rethinking how interaction might emerge from
material behavior itself [11, 12, 14, 15, 23]. Here, sustainability is
approached as a situated practice grounded inmaterial sourcing, em-
bodied making, and careful attention to how biomaterials interact

with their environments. By leveraging the inherent responsiveness
of casein-based bioplastic through its integration into woven struc-
ture, the installation foregrounds material-driven interaction not
as an aesthetic byproduct but as a generative design orientation.

2 Artistic and Theoretical Context
Bioactuated Tapestry situates itself within material-led design [6, 9],
textile craft, and embodied interaction [20]. While shape-changing
textiles are often driven by electronic actuation [22], this work
foregrounds responsiveness as an intrinsic quality of the biomaterial
itself [1, 3, 7, 18]. Within the tapestry, the humidity sensitivity
of casein bioplastic becomes the focus of interaction, expressed
through the weave. Its slow, reversible shifts draw attention to
atmospheric change and to forms of interaction that unfold over
extended temporal registers.

Artistically, the installation draws from traditions in textile craft,
�ber arts, and material-led design research. These practices treat
making as a mode of inquiry, where structure, material, and tech-
nique co-produce form and experience. By positioning weaving as
a site of experimentation, the work highlights how the structural
logics of craft can modulate material behavior and invite perceptual
engagement through texture, movement, and light.

Theoretically, the installation extends our earlier explorations
of absorption and permeability toward a broader understanding
of biomaterial agency and environmental attunement [10]. The
tapestry can be activated through direct misting or by proximity
to moisture sources, yet its most resonant interaction arises from
how it responds within the ambient conditions of the space. This
situates responsiveness not as a mechanism of control but as a
shared condition between humans, materials, and environment. In
this framing, Bioactuated Tapestry invites re�ection on interaction
as coexistence and sensitivity rather than command and feedback.

By connecting textile craft with contemporary biomaterial re-
search and interaction design [2, 24], the installation embodies
the TEI theme of Resurgence and Convergence. It contributes to a
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Figure 3: Left: Bioplastic samples the audience can mist with water and interact with; Right: setup of woven samples showing
various shape changes in the textile based on material integration and weave structure combinations, and Sample Book.

post-screen paradigm in which technology is experienced through
material transformation and embodied perception, foregrounding
practices of care, attention, and environmental awareness.

3 Experience and Interpretation
The installation invites visitors to encounter multiple temporalities
of responsiveness and to observe how material behavior, textile
structure, and environmental conditions shape interaction. These
experiences unfold across three zones:

Zone 1: Material Engagement. Visitors handle small casein-
based bioplastic samples and mist them with water to observe rapid
curling and unfolding (Fig. 3a). This direct interaction o�ers an
immediate understanding of the biomaterial’s responsiveness, re-
vealing a fast temporal register that contrasts with the slow, ambient
transformations of the tapestry.

Zone 2: Material–Textile Structure Explorations. In this
zone, woven samples combining bioplastic with di�erent textile
structures illustrate how responsiveness changes when the mate-
rial is constrained, supported, or patterned through weaving. A
Sample Book (Fig. 3b) documents the iterations that informed the
�nal tapestry, providing a tangible record of the design reasoning,
embodied experimentation, and material–structure relationships
explored in the process.

Zone 3: Tapestry. The fully woven tapestry (Fig. 2) presents
a quiet, slow form of interaction. Subtle shifts in its surface occur
as humidity �uctuates, whether through ambient conditions—such
as proximity to plants or humidi�ers—or through gentle misting.
These gradual movements emphasize noticing over immediacy,
foregrounding interaction as attunement to environmental change,
expanding the ways interaction can be experienced [5, 13]. The
bioplastic’s translucency ampli�es this experience: when part of
the tapestry is positioned over a light box, variations in thickness
and weave become visible, revealing layers of craft and material
behavior.

Through this arrangement, visitors experience how di�erent
temporalities emerge from the interplay of biomaterial properties,
textile structure, and environmental conditions. The installation

encourages a shift from rapid, screen-based expectations of inter-
action toward a slower, more situated mode of engagement—one
grounded in the tactile, temporal, and sensorial qualities of crafted
biomaterials. In doing so, Bioactuated Tapestry frames interactivity
as a shared condition between humans, materials, and the sur-
rounding environment, inviting re�ection on care, attention, and
environmental attunement.

4 Connection to Theme: Resurgence and
Convergence

Bioactuated Tapestry aligns with the TEI 2026 Arts & Performance
themes of Tangible Resurgence and Interdisciplinary Convergence.
The installation contributes to a resurgence of slow, situated, and
materially grounded interaction paradigms—highlighting how en-
vironmental attunement and gradual material transformation can
expand the temporal and sensory repertoire of interactive systems.
By centering humidity-responsive biomaterials and the temporal
rhythms of their transformations, the work invites visitors to en-
counter interaction as a process of noticing, care, and embodied
attention.

At the same time, the project re�ects a convergence across textile
craft, biomaterial research, and interaction design. Drawing from
�ber arts, material experimentation, and design research, the instal-
lation synthesizes these practices into a coherent expressive form.
Weaving becomes a site where material behavior, structure, and en-
vironmental conditions intersect, demonstrating how crafted tech-
niques can support new modes of interaction and inquiry. Through
this integration, Bioactuated Tapestry speaks to a broader conver-
gence of disciplines that explore how tangible, environmentally
responsive materials can expand the possibilities of interactive
systems and embodied experience.
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