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ABSTRACT

Leaking bodies are often concealed or disregarded in both society and design. Likewise, bodily fluids are rarely lev-
eraged as triggers for material interaction in HCI. In this pictorial, we investigate how fluid-responsive biomaterials
can enable porous, expressive, and cyclical interactions co-shaped by the body. We focus on a milk-derived bioplas-
tic with reversible shape-changing properties, examining fluid absorption as a meaningful design affordance. Our
material-led approach contributes both formulation and fabrication methods of casein bioplastic; while autoeth-
nographic inquiry with a lactating body informed the development of Leaky Body Maps and speculative garments Body Leak Map
that position leakage as a generative site of body-material interaction. This work contributes to the discourse of
feminist and posthuman HCI by centering bodily permeability, material responsiveness, and the potential of design-
ing with—rather than concealing—leaky bodies.
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1. INTRODUCTION

Pregnancy and lactation are increasingly mediated through
digital and interactive technologies [14]. Wearable devices
promise more intimate engagement with the body [40],
yet filter embodied experience through layers of sensing
and interfaces. Drawing from Shildrick’s conceptualization
of leaky bodies [39], and Helms' explorations in design
and lactation [22], we propose a shift: from sensing the
body to leaking with it.

This pictorial explores material-body interactions with a
milk-based bioplastic designed in dialogue with lactat-
ing bodies. Our casein-derived biomaterial undergoes
reversible, moisture-actuated shape change. Moreover,
our bioplastic foregrounds absorption not as a passive
property but as an interactive, affective quality embedded
in the design [1]. Situated at the intersection of feminist
HCI, design research, and autoethnography, this work
offers an approach for designing with and for the leaky,
cyclical body.

We ask:

How can materials participate in, rather than contain
or register, bodily cycles?

What does it mean to design for a body that leaks?

What new forms of interaction emerge when
absorption itself becomes a design affordance?

Our contributions to the TEI research community
include: (1) new formulation and fabrication method for
a casein bioplastic that can enable interaction through
reversible shape-change (2) Leaky Body Maps (LBMs),
a methodological design approach for leaking bodies
that reframes how HCI engages with bodily fluids and
their entanglement with material interaction, and (3)
speculative designs that reframe concepts of interaction
and agency in bodily-material context.

2. BACKGROUND & RELATED WORK
Materials Responsiveness in Wearable Technology
Interaction in wearable technology often emerges from
the interplay between materials, electronics, and garment
construction. While responsiveness has traditionally relied
on electronic or digital control, a growing body of HCI
work investigates how materials themselves can act as
active elements [30, 42, 43]. Examples include thermo-
chromic fabrics that shift color with temperature [12],
shape-memory alloys that change form with heat [10,17],
and hydrogels that swell in response to moisture [29, 37].
By leveraging their intrinsic physical and chemical prop-
erties, such materials enable low-complexity, responsive
systems without electronics. Recent discussions around
Wearable Bio-HCI [47] highlight efforts to integrate bodily
fluids, living matter, and biomaterials into wearable inter-
faces — not only for sensing or responsiveness, but also

Shape-changing casein bioplastic with a

to explore care, cohabitation, temporalitﬁonhuman

relations in design. Together, these works extend material
responsiveness in wearable technology to include living,
bio-based, and bodily-derived materials.

Biomaterials as Interactive Interfaces

This shift toward leveraging materials as interactive agents
has led to new categories of interfaces, including those
using biomaterials [34]. Biomaterials, whether living or
non-living, have gained attention in HClI for their ecologi-
cal benefits and ability to sense and respond to change
[1, 35]. Examples include algae-based bioplastics [5] and
gelatin biofoams [28] responsive to temperature or UV
light, as well as living materials such as algae, plants,
and bacteria explored as natural sensors and actuators
[19, 31,48].

In this pictorial, we focus on casein bioplastic, a milk-
derived protein, and its inherent moisture responsiveness
as a body-material interaction affordance. Unlike other
biomaterials, casein contracts and stiffens when wet and
can be thermally or physically reset, enabling repeated
cycles of passive actuation without electronics. These
qualities allow us to shift the source of interaction from
environmental stimuli to the body itself, reframing moisture
as a bodily signal and opening possibilities for designing
from and with the body.
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Designing from and with the body: milk-based
bioplastic

Building on casein’s ability to respond to moisture,
we shift the source of interaction from environmental
stimuli to the body itself. This move aligns with design
approaches such as soma design [23], which re-center
the body as an active site of knowledge, creation, and
reflection. Soma design responds to an overreliance on
data, language, and logic by foregrounding sensation,
movement, and felt experience [13, 15, 27]. In this
view, the body is not merely a source of measurable
outputs or something to be corrected; it is a genera-
tive partner in design. From feminist and posthuman
perspectives, bodies are materially entangled with their
environments — porous, affective, and cyclical — and
therefore central to how design can respond to lived
experience.

Extending this attention to embodiment into material
practice invites working directly with substances the
body produces. Bodily fluids offer a way to explore
intimacy, care, and cultural meaning through material
form. Prior work has engaged with the skin microbiome
[6], menstruation [8], vaginal fluids [9], sweat [41, 44,
49], urination [21], and vaginal flora [7], often fram-
ing these materials through lenses of emancipation,

or invisibility. Yet human milk — despite its
has been largely absent from
ith the notable exception
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and tangible the rhythms of maternal care. This stands
in contrast to materials designed to conceal or absorb
bodily fluids, instead positioning moisture as a visible,
transformative interaction. Rather than concealing or con-
taining these processes, the design invites reflection on
the intertwined relationship between material change and
bodily experience.

In our work, we turn to casein, a milk-derived protein,
as both a biomaterial and a conceptual link to bodily
fluids. Sourced as a by-product of the dairy industry and
its lactating bodies, casein retains an intimacy rooted in
its origin, while its responsiveness to moisture mirrors
the dynamics of lactation: leaking, swelling, stiffening,
and drying. Embedded into garments, the bioplastic
transforms in response to bodily leakage, making visible



3. MOTIVATION AND DESIGN APPROACH
Our design practice is shaped by bodily interactions:
the organic origin of the material and the principle of
designing for lactating and leaking bodies, including
the relationship between material and wearer. As a
form of design research, this work combines making
and material exploration with feminist HCI and auto-
ethnographic methods. One of the authors was actively
nursing throughout the research process, making this
experience both a practical and poetic claim to work
with and for the lactating body—its rhythms, needs,
and surplus.

This situated engagement prompted us to consider
bodily permeability not only as a biological condi-
tion but as a design framework. Drawing on Shildrick’s
conceptualization of leaky bodies as sites that chal-
lenge fixed boundaries and containment [39], we frame
leakage as generative rather than problematic. This
aligns with Alaimo’s transcorporality —the recogni-
tion that human bodies are always entangled with
material environments [2]—positioning our biomaterial
not as separate from the body but as participating in
its becoming. In this view, leaking bodies—bodies in
flux—disrupt the idea of a sealed, autonomous sub-
ject. Leakage is not a failure of containment; instead,
it reveals permeability as a condition of embodied life
and a catalyst for design.

Feeling the bioplastic

Rather than designing to conceal or manage the lactat-
ing leakage, we foreground it, emphasizing absorption,
permeability, and transformation as modes of interac-
tion between material, fluid and body. This stance
informed speculative scenarios in which wearables
respond to bodily leaky states through the properties
of biomaterials themselves, without relying on digital
sensors or triggers. Such scenarios extend the role of
biomaterials in wearable design, shifting interaction
toward material transformation and bodily entangle-
ment.

We followed a material-driven approach [26], attuning
to the bioplastic’s inherent responsive properties and
allowing these to guide design decisions. Through
this process, we witnessed the entanglement of bodily
fluids and material transformation, moving beyond
conventional HCI paradigms of user—device interaction
toward a more diffuse relationship that extends from
body—fluid-material to the wider material-environment
entanglement.

Bioplastics of different colors due to the addition of food dyes

A%

"

Gitat R : w | A
; \/(ZL/_’/ ) ] Np it 2 Wycw“
‘//' O/Q_Q S-[’);_Q" ol \ 0‘6(,5\ lﬁdj

T, NO H%Jt i '@

Doea1 Y v
_ porovs Surae A = dﬂd‘(’\c @
bollo sides " Coneiration ; = 3‘1%7 b
- Koogh surgece’ -i“f\_x’% "::“‘" ] ok W}OM 8
= Dﬁzﬁ Mfm diw:re\fo | —cold fo foudy _\:
Suvface Socfaces (sluewa) =
C ekl .
| e a& o&&{m. Caon Q\A.’t].lNoLI\@U(’Q

104310 1:0-5

1:0:3:10

Material annotations and observations
during the research process
for the bioplastic fabrication

b Aok



Cyclicity of lactation is mirrored by the Reversibility affordance of Absorption as interaction
cyclicity of the material’s interactivity: dry/ the casein bioplastic allows
emtpy - wet/full for multiple interaction

CASEIN BIOPLASTIC

Original State Shape-Changing Interaction Heat Reversed A new shape-changing
Interaction
L Il Il Il [
I il il il “7 1 e
Empty Breast Full Breast Lack of synchronicity with inter-
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MILKEBASED BIOPLASTICS

Casein-based materials, once used in buttons,
beads, adhesives, and textiles, first emerged nearly
two centuries ago during a wave of industrial
experimentation with bio-derived polymers [3,
20, 38]. Casein proteins, present in the milk of all
mammals, form dense micelles due to the molecule’s
hydrophobic and hydrophilic characteristics. These
water-responsive structures give milk its opacity and
thickness [24].

Building on this historical interest in casein’s
formability, we leveraged its micellar properties
through design, treating reversible shape-change
and absorptive capacity as interaction affordances.
Rather than positioning milk-based plastic as a
- passive substrate, our approach activates it in relation
to fluids, particularly when integrated into garments.

While it is possible to precipitate and purify casein
from milk directly, for this study, we leveraged
commercially available casein to focus on

functional qualities while maintaining conceptual
grounding in bodily processes.

The formulation presented in this pictorial, while
based on existing literature, is novel in:

- The introduction of Sodium carbonate (Na,CO.,)
as a solvent instead of the commonly used
ammonia, avoiding biohazardous fumes.

- A unique, tested protocol for fabrication using
continuous heat to achieve greater structural
homogeneity in the bioplastic

A NOTE ON

AUTOETHNOGRAPHY

This project began as auto-

ethnographic practice from a

first-person perspective. One of the

authors, a recent mother, engaged

with her own lactating body as a site of

inquiry, using personal experience to explore

the relational, material, and symbolic dimensions

of feeding and leaking. Autoethnography, as a method-
ology, values embodied knowledge and positions lived
experience as a valid and generative source of insight
within research and design [32].

Throughout the inquiry, the author employed a range of
embodied and experimental practices: growing samples
in agar petri dishes to culture the breast milk’s micro
biome (see images); recording thoughts and emotions
over time; and visually mapping milk leakage through
a form of visual journaling. These processes became
both reflective and generative — tools to observe the
body’s fluid logics and to create design interactions that
respond to those logics. While lactating is fundamentally
a shared act, the decision to focus on the perspective
of the lactating person only and not the infant was also
intentional, to protect the child’s own privacy and future
self-determination.

This situated approach informed both the selection of a
milk-based bioplastic and the development of the Leaky
Body Maps presented in this paper. In both cases, the
design process emerged from a desire to follow the
body’s own expressions of permeability, excess, and
transformation. By grounding material design in lived
experience and autoethnography, this work contributes
to feminist and posthuman design practices that chal-
lenge the separation of researcher and subject, material
and meaning, body and environment. In doing

so, it invites further exploration of how auto-
ethnographic methods can attune us to

the porous bodies and becoming-with

materials.



4. MATERIAL FABRICATION

The casein bioplastic was created by combining
casein powder (biopolymer) with washing soda
solution (solvent) and glycerin (plasticizer). We
tested over 20 ratio variations of the recipe to
refine strength, malleability, and flexibility. At the
end, two formulations were finalized: a softer one
with higher glycerin content that allows maximum
actuation as woven structures, and a recipe with

(P—‘E)RMULATIONS
(RATIO CASEIN : GLYCERIN : SOLVENT):

a lower glycerin ratio for the material acting 1:0.5:10=s|ight|y harder, Iighte.r, flexible,
on its own, such as in sequins. The fabrication RS R when used as isolated
protocol is the same for both formulations, the material

only variable is the amount of glycerin added

to the mixture. Both formulations can be laser-
cut and present shape-shifting interaction with 1:1:10 = a more elastic, softer,
moisture. sticker formulation, best for woven
implementations

L

(1) To obtain a 1% solution, dissolve 2.5 g of Na,CO, (from common washing soda) in 250 mL of tap
water. Sprinkle 25g of casein powder onto the solution’s surface to ensure even suspension without
clumping. Using a hand whisk, gently incorporate the casein powder in the solution until the mixture
reached a semi-solid, viscous consistency. Add glycerin in a 1:1 or 1:0.5 ratio with the casein,
depending on the formulation chosen.

(2) Heat the mixture in an 85 °C water bath for 15 minutes, stirring every 3 minutes, then skim off the
top foam with a spatula, and sieve the solution. After a second 5-minute heating, the solution is
sieved again.

(3) We poured the mixture into a flat silicone mold to cure at room temperature (22-25 °C) for 3-4 days
in a low-humidity environment, but drying time can vary greatly based on environmental factors. This
amount of mixture cures into a translucent, 25 cm x 30 cm sheet with a thickness of 0.5 mm, and is
flexible enough to be laser cut.




Water Absorbed (%)

5. PRELIMINARY TECHNICAL EVALUATION
We conducted a series of preliminary tests to assess the
bioplastic's performance during fabrication, moisture-
triggered shape change, and reversibility.

Mass Loss During Fabrication Drying Process:

The curing step (drying) is critical as it influences
mechanical properties such as adhesion (stickiness)
and tensile strength. Experimentally, we measured an
average mass loss of 88% from the initial liquid (wet)
formulation. We determined this corresponding formula
that calculates the resulted material mass:

DryMass = 0.12 x WetMass

where constant 0.12 is determined experimentally.

Absorption test

The bioplastic leverages the highly absorptive proper-
ties of casein to enable interactive, moisture-responsive
behavior. It is established that one gram of protein can
absorb up to 3.3 grams of water [36]. We conducted tests
to evaluate the water absorption of the bioplastic based
on different periods of exposure to moisture. A minimal
mass loss was found in the dried material, suggesting that
a small fraction of the material is solved and removed by
water. We also found water absorption to increase propor-
tionally with exposure time, exceeding 400% of the initial
dry weight in long exposures. Interestingly, results show
a proportionality between the amount of water absorbed

Water Absorption Over Time
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and the final mass loss after absorption (see graph).

Thickness and loss of volume in drying:

We measured thickness and volume reduction during
drying to estimate the wet mixture needed for a desired
final dry volume.

Shrinkage ratios were measured to be in the range of
10-13% of the wet material, with a loss of approximate
87% of the thickness in the drying process. This allows
for a simple checkpoint: the poured wet mixture should
measure approximately 10 times thicker than the desired
final dry thickness.

Additional data provided us with the information needed
to determine a general formula that calculates the wet
mass needed per desired surface area and thickness:

WetMass = A x T x0.70 —%

mm-

where A is the final area and T is the desired thickness
of the dried material. The experimentally determined
constant 0.70 g/mm3 represents the required wet mass
to yield 100 mm3 volume (e.g., 1 cm? dry bioplastic of 1
mm thickness).

Timing of shape-changing interaction:

We measured time intervals needed for the casein bioplas-
tic to change shape after being triggered by moisture. We
found that different variables contribute to the total time
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needed for the material to change
shape, such as thickness, method
used for moisture it, and size of
the material. Overall though

the interaction is quite fast,
spanning from 2 to 10 min-

utes with an average of 4 min-
utes. In general, thinner and
smaller samples present faster ~~
interactions, while higher levels

of moisture trigger larger shape-

. . . R
changing movement in the material.
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Reversibility of shape-changing:

We tested tension, heat, and weight as

methods to reverse shape change in the

material, with heat yielding faster, more

consistent results. We found the bioplastic

to be thermo-reversible, with 110°C for

30 seconds being the most effective.

We used a household iron on its

lowest setting, with a cotton cloth

placed between the iron and the

textile. This process restored

the material to its pre-moisture

state, suggesting the removal

of moisture as the main factor

in reversing interaction. We

repeated this test for a minimum of
five cycles on
the same swatch,
indicating that
multiple interactions
are possible without
significant material
degradation.

110°C for 30"

200 300
Soaking Time (seconds)

600 0 100

400

500 600



6. LEAKY BODY MAPS

Leaky Body Maps (LBMs) trace the pathways of
fluids across the body’s surface. While our
case study focuses on lactation,
the mapping process can be
adapted to other involun-
tary or rhythmic releases
such as sweat, urine,
blood, tears, or vaginal
fluids. LBMs visualize
leakages that are
often hidden or invis-
ible, functioning as
both analytical
tools and prompts
for designing
with, rather than
around, bodily

processes.

@,@

Feeling soaked while
laying down in bed, as
when the baby started to
sleep through the night.

Body Mapping

Existing wearable body maps often position the body
as a site of functional optimization and usability-focused
placement (16, 46). Biomedical mapping likewise
prioritizes measurement and monitoring, framing the
body as an object of sensing, control and optimization.
Feminist body cartographies instead foreground lived
experiences of pain, pleasure, trauma, and memory
[33], while Soma Design maps capture emotions and
embodied sensations that resist verbalization [11]. LBMs
build on these, reframing the body as a leaky, affective,
situated terrain, materializing interaction through fluid
exchange, permeability, and cultural tension.

Methodological Origin: Autoethnography

LBMs emerged from a first-person, embodied,
autoethnographic process in which one of the authors
mapped her own fluid patterns during lactation. Milk
release occurred for diverse reasons: emotional triggers
(e.g., hearing the baby cry), shifts in feeding schedules
due to the infant’s growth needs or sickness, or situational
constraints such as work running overtime [45]. Leakage
patterns were documented by releasing 15 mL of dyed
liquid from a needleless syringe onto a white t-shirt while
in varied body positions. The stains, shaped by gravity
and body contours, were traced and digitally rendered by
the co-author. These maps became artifacts for reflecting

While sitting, liquid goes
from my breast to the
belly

on what it means to inhabit a leaky body, how to trace
fluid movement, and how to design for such embodiment.

From Functionality to Relationality
Though it began as a personal exploration, LBMs offer
an invitation for others to trace and reflect on their own
body’s fluid patterns. Each map is unique, shaped
by the particular rhythms, contours, and
circumstances of an individual body.

Rather than producing standardized

templates, LBMs suggest an approach

to attending to bodily leakage that
others can adapt within their own
contexts. For designers, these
mappings can inspire wearable
concepts that respond to
leaky bodies by positioning
actuators or sensors in relation

to lived experience and fluid
flow, shifting emphasis from
functional  optimization  toward
relational engagement. By focusing on
the dynamics of fluidity—what leaves the
body, when, and how—LBMs open material
design possibilities that honor the body's
own rhythms without constraining them to
monitoring or performance metrics.

Leakages while standing
up for a work presentation
that went overtime.



7. SPECULATIVE SCENARIOS: DESIGNING
FOR THE LEAKY BODY

These two speculative scenarios explore how fluid-respon-
sive biomaterials can enable porous, expressive, and
cyclical interactions co-shaped by the body. Informed
by Leaky Body Maps (LBMs), they treat fluid not as mess
or malfunction but as a trigger for embodied interaction.
Rather than using electronics to monitor or correct, the
garments allow tears and milk to directly transform form
and surface through slow, situated material responsive-
ness. Each design invites a reconsideration of what it
means to leak, to feel, and to wear one’s own rhythms
openly.

SCALES OF OVERFLOW:

This black mesh tee integrates an exoskeleton of casein-
based bioplastic scales in the regions where LBMs
registered milk leakage. The scales change shape—Iift-
ing or curling—when absorbing breast milk. As the wearer
leaks, the material responds—not digitally, but physically—
transforming visibly through moisture-induced interaction.

Milk no longer disappears into absorbent fabrics; it acti-
vates, traces, and informs. The pattern of movement maps
the body’s fluid rhythms over time—responding to hor-
monal fluctuations, emotional triggers, or embodied labor.
Through cycles of wetting and resetting, the garment
becomes a material diary of lactation, turning personal
leakage into visible, embodied knowledge. Rather than
concealing the leaky body, this garment reveals it as an
interface of presence, timing, and care.

HARNESS OF SCALES,
LEAKAGE BEGOMES GESTURE.

Shape-changing
interaction with fluid

Scales of
bioplastic




A GARDEN IN MOTION

In this scenario, tears and milk become entangled expres-
sions of the body’s overflow in early motherhood. As the
wearer cries—whether from joy, exhaustion, or intensity—
butterflies on a delicate tulle veil flutter in response to the
moisture. At the same time, flowers beneath the breasts
begin to bloom, actuated by milk leakage. Though these
fluids do not often meet, their co-activation creates a
visual and symbolic choreography across the body.

The garment doesn’t conceal but reveals—making pub-
lic what is often kept private. It embodies the ethics of
affective intra-action [4], where body, fluid, and material
co-produce an experience of vulnerability as agency.
This duet across face and chest transforms leakage into
expression. Tears and milk—typically shrouded or sup-
pressed—become communal, visible, and materially
affirmed, offering a wearable ecology of feeling, care,
and relational presence.

Flowers of
bioplastic

il ¥
A garden streaming from B
head to legs for leakages of
various nature: tears, milk,
and potentially menstrual

ATEAR GLIDESDOWN. -4
A WING SHIVERS.

FLOWERS OPEN
WITH THE HUM
OF MILK.

Bioplastic butterfly
rising its wings
after be moistened



8. DISCUSSION AND CONCLUSION

Reframing Interaction through Bodily Fluids:

The shape-change mechanism of our casein bioplastic offers
a distinct form of engagement, as the material itself becomes
an interface that responds physically to bodily fluids. Lacta-
tion and leakage become visible as the material absorbs
and transforms. Moving beyond the means of electron-
ics to visualize interaction, our biomaterial itself enables
the lactating body to have a generative role and serve as
both context and active participant, shaping the experience
through its rhythms. Instead of extracting data or optimizing
performance, the design embraces situated responsiveness
as surfaced in the Leaky Body Maps (LBMs).

Our approach renders bodily knowledge as lived experience:
sensed, felt, and co-constituted through material engage-
ment, making leakage physically present. Our speculative
garments, such as Scales of Overflow, are designed as sites
where bodily rhythms can be encountered in real time, illus-
trating how material responsiveness can sustain intimate,
reflective interaction. Contributing to feminist and critical
design discourses that center embodied knowledge in inter-
action [25], our work expands HCl's engagement with bodlily
fluids from a focus on sensing and data extraction toward
designing with material agency, where the fluid itself initiates
and shapes interaction.

Biomaterials Beyond Sustainability:

Sensory and Temporal Interfaces

While prior design research has engaged with bodily fluids,
our work foregrounds absorption within a fluid-responsive
biomaterial as the primary site of interaction. Biomaterials
are positioned not simply as sustainable alternatives to syn-
thetics, but as enablers of interactions that emphasize bodily
presence and material responsiveness. The casein-based
bioplastic interacts with bodily fluids such as breast milk,
contracting, stiffening, and resetting through repeated cycles
of interaction and transformation. Absorption becomes an
interaction that both originates from and culminates in the
presence of a leaking body. LBMs guide material placement
in garments; water-based fluids trigger changes in texture,
form, and surface. These transformations engage the senses
beyond vision, drawing attention to tactility, moisture, and

even smell, as explored in the speculative scenarios. Such
interactions unfold over time, following the body’s rhythms
rather than pre-defined inputs or outputs. The bioplastic’s
reaction to water-based liquids fosters sensory experiences
that are both intimate and culturally situated, allowing for new
ways of relating to bodily processes through time, touch, and
transformation. In this, we also recognize that practices of
breastfeeding, crying, and bodlily leakage are deeply shaped
by cultural norms and values. Our work emerges from West-
ern feminist contexts; future explorations should examine
how bodily leakiness translates across diverse frameworks.

Tensions and Ethical Entanglements

of Bodily Materials

Working with biomaterials that originate from bodily fluids
raises tensions around provenance, ethics, and symbolism.
One tension involves the use of commercial casein, derived
from cow’s milk, as a proxy for human breast milk. This
decision preserved the conceptual link to lactation without
consuming a limited and medically significant human fluid,
while enabling exploration of lactation-related interactions.
Yet, the substitution risks reinforcing hierarchies in which
nonhuman bodies are treated as more expendable, even as
the work seeks to elevate the significance of bodily materials
more broadly.

Afurther tension involves the cultural framing of breast milk
as precious and emotionally charged. Although the project
sought to center lactation as a meaningful and visible inter-
action, it also had to navigate the ethical and practical limits
of using a substance that is often associated with care, nour-
ishment, and scarcity. These decisions required balancing
conceptual exploration with ethical responsibility, while also
confronting the difficulty of accessing certain bodily materials
for design purposes. Rather than resolving these tensions,
the project foregrounds them as sites for critical reflection,
revealing how working with bodily materials can complicate
consent, value, and interspecies entanglement. We suggest
that future work should treat sourcing ethics, interspecies
relations, and consent as integral to the design process.

Absorption as Theoretical Reframing
We reframe casein-based biomaterials not simply as sustain-

able alternatives to petroleum-derived ones, but as sites for
new relational experiences between body, its surfaces, and
the environment, as enacted in the speculative scenarios. This
shifts HCI's typical focus on user-device interaction for wear-
able technology. Absorption becomes a posthuman feminist
ethics of care—not a passive state, but an embodied and
relational act. Drawing on Barad's concept of intra-action [4],
we understand absorbing, leaking, and form-making through
material agency as processes that emerge through entangle-
ment and challenge containment and hierarchy. This extends
the notion of interaction to include vulnerability, reciprocity,
and cyclical flows between body, material, and environment.

In this, we challenge the norms of concealment, particu-
larly around lactation in public and professional spaces, as
surfaced in the autoethnography of one of the authors. We
propose a shift from containment to expressive visibility and
sensory interaction. This reframing invites further aesthetic
and ethical inquiry; particularly into what it means to use
material from one body to interact with another, and how
to define the intersubjective materiality of a leaking body
engaging with another. For designers, this suggests oppor-
tunities to use fluid-responsive biomaterials to make bodlily
processes perceptible and participatory without electronic
translation. Our speculative garments foreground bodily
leakage to open conversations, yet raise questions about
comfort, smell, and social legibility. Future work should
engage crip theory on discomfort and queer theory’s explo-
rations of visibility and disclosure, to critically examine how
designs might embrace bodily messiness and risks of making
intimate experiences publicly legible.

Conclusion

This pictorial explored how fluid-responsive biomaterials
can enable interactions shaped by the body’s own rhythms,
using lactation as a situated case. Through the formulation
of a reversible, moisture-actuated casein bioplastic, the
development of Leaky Body Maps, and speculative garment
scenarios, we reframed leakage as a generative site of interac-
tion. Grounded in feminist HCI, autoethnography, and design
research, this work expands HCl's engagement with bodily
fluids by situating material agency, sensory responsiveness,
and relational entanglements at the center of interaction.
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