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Preface

The Subtle Technologies Festival was formed in 1998 as a forum for creating
dialogue between artists and scientists. Since that time, diverse groups of
practitioners have gathered each year to share concepts and ideas.
This publication represents the topics around which discussions were formulated
at the tenth anniversary Festival.

PREFACE

Each year we work with a number of partnering organizations and sponsors.
We would like to extend our appreciation to those individuals and groups that
made our tenth anniversary gathering a success. Our partners include Design
Exchange; Health Care, Technology, and Place: An Interdisciplinary Capacity
Enhancement Team (Institute of Health Services and Policy Research – Canadian
Institutes of Health Research); InterAccess Media Arts Centre; Institute of
Biomaterials and Biomedical Engineering, University of Toronto; MicrobeWorld;
Ontario College of Art and Design; Ontario Science Centre; SymbioticA;
University of Western Australia; and Year Zero One. We would also like to
acknowledge financial support from the following organizations: Australian
Network for Art and Technology, Canada Council for the Arts, Ontario Arts
Council, and Toronto Arts Council.
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In Situ
Sachiko Hirosue and Jim Ruxton

The boundaries in art and science are indeed being reworked. The force of
visual representations in science is an active area of discussion from the
perspectives of science education, research, and communication.1 Much
attention in contemporary art is given to the new convergences and collaborations
taking place in art and science today. Several nodes of artists in residencies in
scientific laboratories have been active and producing alumni, work, and critical
discussion on such experiences.2 What was once a small niche has grown in
recognition. Life science laboratories are the final frontier of accessibility in the
current climate of hostility against the uncontrollable ramifications of biotechnology.3
Relative to creating work in an electronic medium, sustaining life is an expensive
enterprise. Artistic practices involving tissue engineering and transgenics are earning
their rightful place in today’s critical discourse and contribute to some of the most
critical ethical debates our species has encountered. This art reminds us that the
body has always been open to technological intervention. It is in such a delicate
cusp of contemporaneity we find ourselves presenting in situ art | body | medicine.
The body4 exists in time and space where cultural values, power, locality, physiology
and desire all intersect. As artificial and natural boundaries, private and public
lines are redefined at a vehement pace, we see a need for reflection. For the tenth
anniversary of our Festival, a milestone for the Festival’s history, we interlace an array
of diverse perspectives that brings the theme back to an area of reflexive inquiry.

Yet the body is not merely a representation. The understanding of the butoh-tai,
the body in butoh,5 directly rejects the body as a medium of representation and
rather, focuses on the body’s presence.6 The body is not simply defined by its
matter, by language, or by culture. It is not a sign, a passive object or layers of
mass. As stressed by the physicist and feminist, Karen Barad, the body is
continually “becoming” through a process of “intra-actions”. She states:
…matter does not refer to a fixed substance; rather, matter is substance in
its intra-active becoming—not a thing, but a doing, a congealing of agency.
Matter is a stabilizing and destabilizing process of iterative intra-activity.7

INTRODUCTION

The body exists in our gaze.
The narratives and metaphors depend on how the world is experienced and
colors the meanings imbued. Medicine is one of the myriad ways the body can
be investigated.
In beholding the body through the gaze of medicine, we have an opportunity
to look into the ways in which culture relates to the body, whether it is framed by sleek,
embossed, stainless steel operating theatres or by the touch of ‘traditional’ healers.
Depending on the frame of reference, healing, exploitation, politicization, and violation
all cast different roles onto the same characters involved in the performance.
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She draws on the theories of physicist Niels Bohr and examples from
quantum physics8 to caution our facilely assumed separation of the observer and
the observed, exterior and interior, culture and nature, the scientific and the
social.9 Apparatuses of observation and discursive practices are “dynamic
(re)configurings of the world”10 that continually work and rework, and therefore,
blur the boundaries. We hope the Subtle Technologies Festival and this book acts
as such an iterative apparatus for “intra-activity”.

Seeing and beyond
As a society, we are still fascinated by the corporeality of the body, hence the
huge interest and subsequent controversy surrounding Gunter von Hagens’
Bodyworlds, an exhibition of real human bodies that have been plasticized.11
We are at a point in history where the body as a structure has been extremely well
documented. While it may be applied for only a small percentage of the population,
the Human Genome Project has matured to promise individualized medicines
based on genomic makeup.12 Elaborate advances in medical imaging, such as
functional magnetic resonance imaging (fMRI) to positron emission tomography
(PET)-computed tomography (CT) has led to new insights of how the body functions
in real time.13 Researchers are no longer relegated to examining cadavers or
animals to extrapolate the ways in which the human body functions while alive.
Yet at the very same time, we are limited by what we see. The very scientific
advances we celebrate are based on overcoming the limitations of our own senses.
Building new technologies and apparatuses, we produce knowledge by making
the unknown tangible, often by visual means. We need to ask what we are
missing by gazing at images, even if in real time.14 As Shigehisa Kuriyama clearly
documents, the divergence of Greek and Chinese medicine was triggered by the
shifting emphasis on visualization and structure and exacting language as more real.15
Seeing was believing. Seeing still dominates our reality. In a recent online forum, Brad
Smith16 asks to reclaim the opportunity of experience that lacks direct visualization:
“How was the developing embryo or fetus experienced and interpreted by most of
humanity when it was only felt, anticipated, and observed by and through the changes
in the mother to be?” As Smith states, with the advent of imaging technologies, we
have separated the fetus from the mother well before it is born. Similarly, as a culture,
we have separated sex from fertilization, and with help from technology, fertilization
from sex. The flesh can be dismantled into organs and cells, and genes have
become building blocks.17 What could not be unambiguously described by language
or visible structure became vestigial in contemporary science and medical practice,
an ideology descended from Grecian methodology and later amplified by Cartesian
thinking. Thus the visual affects perceptions of the body, in relation to health and
disease, classifying what is ‘normal’ and ‘abnormal.’ Once mentally dismantled, as
parts of any industrial process, they are optimized and/or offered for sale.
This allows us to probe further, and reconfigure our previous understanding
of the world. Roger Malina calls these extensions of our senses, our “prostheses”.18
The extension of the real body allows us to operate in synchrony with or as an
‘enhancement’ of our bodies. Tele-surgery allows a surgeon to execute precise
surgeries in real time on a patient half way around the world. It is not a mere coincidence
that we fetishize our prostheses, both scientific/technological and corporeal.
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Captured succinctly by Florian Dombois, although “scientific investigations
ha(ve) produced fascinating results, it does not seem to be able to catch up and
explain adequately what life is”.19 It is not surprising then, that there is a yearning
for something visceral and emotional in the neutrality of ‘truth’ and the worship of
visual objects.20 Despite the postmodern rhetoric of discussing the disappearing
body, we still desire to know our bodies as flesh. We still intuit what we
understand by ‘gut’ reaction. Mortality, with its loss, pain or disfigurement will
confront us however we strive to avoid it.

Through reconstructive surgery and transplantations, bodies are re-built, re-sexed
and rejuvenated for cosmetic or health reasons. Fantasy bodies can be purchased,
real and virtual. Underlying these demands for transformation, are values that
arbitrarily grade youth and the aged, humans and animals, haves and have-nots.
As society dissects the body under the guise of medicine, it provides opportunities
for commodifying such dissections. In the extreme situation we see the selling of
individual body parts harvested not only from animals, but also from humans.
Tissue engineers propose to avoid such black-market organ harvests by growing
tissues from the individual’s own cells. They propose alternatives to animal testing
by producing “testing bodies”, like liver on a chip, a hybrid device consisting of
liver cells on microfabricated components.21 Medicine, as well as science needs
to legitimize their activities, operate with the justification of the need to better the
human condition. These interventions bring with them a plethora of interesting
ethical questions that are ripe for discussion in an interdisciplinary setting.
Beyond such specialized spheres of discourse, these questions enter the
community through directed communication. As is often stated, illness respects
no borders and globalization has a direct influence on the spread of disease. Looking
at how mass media represent medicine and science provides insights into the ways
that issues surrounding the body are communicated. At the same time, with
increasing methods of distribution, underrepresented models of the body, health,
and care-giving are gaining avenues of dissemination. Groups are finding ways to
discuss issues surrounding health and the body that is relevant to their community.
The social, religious, and political importance of medicine has changed, and
so have expectations. Society simply expects ‘more’. Portrayals of medicine and
technology raise expectations of cures and longevity, yet the value systems that drive
these expectations seem to preclude the context of societal needs. What stands
often unchallenged is the skewed distribution of participatory voices in defining
what ‘more’ is. In a way we are struck by how anthropocentric and individualistic
we are. In trying to gain a holistic perspective of the body and take different
points of view, it becomes necessary to go beyond the realm of art and beyond the
realm of science into the diversity of cultures, plunging into the spectrum in which
humans are only a part of the whole picture. Within many cultures, healers and
medicine people have always filled special roles. As great strides in technical
innovations take place, the medical institutions are realizing the benefits of such
ancient practices as midwifery, alternative medicines and healing modalities. It is
as if culture continually strives to balance scientific innovation with holistic leanings.
That innovation has to stray from holistic view in itself is problematic.

INTRODUCTION

As a part as a whole
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What is for certain is that binary thinking is no longer sufficient. Our sexual
organs have always been a continuum, gender and sexual practices even more
so. We produce “semi-living”22 life-artifacts, for reproductive, experimental,
curative, and now artistic purposes. Our immune system uses complex multi-step
processes to recognize the self from non-self, while our language lags behind, still
carrying the burden from binary days. Flexibility itself should be envisioned not as
a binary against rigidity, but as including the impetus to imagine ‘more’.23 ‘More’
involves integrating individualized experiences and desires into community and
global practices. Transition to understanding a true network of diversity and
complexity is a long cultural transformation. This is being strongly advocated
from many avenues.24
While it will always happen that not all voices will be heard within any
specific event, we feel that in situ art | body | medicine is much more than the
‘representative individual’ exploration of art body and medicine.25 “The future is
radically open at every turn.”26 We invite you to take on the responsibility to enact
and materialize the possibilities: in art and science, and of body and medicine.
May 2007
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Biography Becomes Biology

Dancing is dreaming, ephemeral and intense, at once highly physical and
profoundly metaphoric. In our culture the meaning of dance often seems opaque,
for most of us take our bodies entirely for granted, as usually-friendly animals,
except in times of illness. The expressive life of the body is barely noted, though
vast amounts of energy are spent in exploring its potential for smooth symmetrical
youthfulness and whatever the prevailing notion of beauty is. Body language is a
term we understand to mean how well one “presents.” Yet the body speaks with
rhythm and vitality, rage and sorrow, sensuality and inwardness, its cycles and
truths unrelated to fashion. Cultivating dancing is like seeding clouds, rain and
growth, celestial cycles provoked.
Ancient stories cannot compass the uneasy shifts in our world. We need
new myths and new ways to understand the cycles of our lives that somehow
encompass and surpass the wisdom of archaic stories. Yet we can look to the old
to help conjure the new. In Greek mythology, Demeter was the corn goddess,
associated with growth and fertility. She lived with glorious and powerful freedom,
but for that daughter of hers, Persephone – and the third part of the triad, maiden,
mother and crone. In the mythic frame the family photograph is a threesome –
Demeter, Persephone and Hecate. Persephone was stolen and taken to live in the
underworld; Hecate was a nighttime being. Demeter’s power was bracketed by
darkness. Sorrow and rage and acceptance, a way of negotiating living both in light
and darkness; this was Demeter’s way of prevailing.
In many mythic stories, someone forgets or looks back. That is their eternal
moment of caughtness, but this moment of weakness is also pivotal to the outcome
of the journey and the meaning of the story. Persephone was duped into eating
the food of the dead, the pomegranate, and so destined to spend part of the year
underground. But Demeter insisted on pulling life up from darkness into light.
That was her role, for she was the heart of the Eleusinian mysteries, rites that
endured for centuries, allowing initiates a glimpse, by means of ancient magic,
of the mysteries of growth and rebirth.
Seasons change; we have messed with the seasons and the planet is heating
up. Species twinkle out like so many pinpoints of starlight; diversity and
homogeneity are locked in a time step. We have tinkered with seasons of life as
well. Our culture values the strong, the beautiful, and the aloof. And the young.
Greek goddesses raged, while Celtic goddesses chose to reveal themselves in
whatever phase of life suited them. This fluidity is closer to what we might aspire
to, perhaps a shape-shifting that appeals more as subtlety, nuance and years grow.

BODY STATES

Carol Anderson
York University
Terrill Maguire
York University
Seven Seeds Studio
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2 Terrill Maguire, Carol Anderson

Fluidity also suggests a way of not forgetting the past, of gathering experience and
consciousness in presence.
Here we are, two seasoned women who dance. We have combined
performance careers of about eighty years, and are active choreographers and
dance educators. Terrill is a long time yoga practitioner and teacher; Carol is a writer.
We are part of a generation of dancers who have not stopped dancing at forty or
even fifty, sensitive to evolving ideas about healthy dance training and practice, and
to shifting mores around women’s identities and age. As we move through shifts in
our own lives, dramatic evidence of extreme climate change has provoked in us a
leap to imagining that the archetype of woman as maiden, mother and crone is
mixed up. Demeter and Persephone seem to be crossing into one another’s psychic
zones, physical realms of renewal and growth, harrowing a ground for new myths.
Performing a meditation in motion, we investigate the burnished dancer’s body
as an expressive instrument, imbued with the possibility of fluid identity. We
investigate, wondering how we can continue to move with integrity and strength.
We question what lifelong immersion in motion and physical expression means for
bodily integrity and identity. We question and explore the impact that the expressions
of our bodies have on our communities and society. How can we contribute to
healing and positive change? We wonder how spirit manifests in the dancer’s art.
One’s power as a dancer shifts as the body refocuses strength. Youth is
exuberant muscle, middle age is elegant bone, and old age, the mystic body we all
approach, is subtle energy. Dancing deep into middle age hints at transformation,
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BODY STATES

the liminal state, a tactile sense of the body as membrane, joining inner and outer
worlds, part of a flow of being and understanding. We seek ways to encompass the
body’s beauty in all its seasons, questioning how we can grow older in beauty in a
culture that despoils for youth.
As dancers, there is the seduction of being admired for one’s virtuosity and
physical articulation, and as a perpetrator of beauty. But within us, there has always
been awareness of dance as a means of truth-telling, of revealing that which is not
always pretty or soporific. “The body never lies” – although it certainly tries to.
When we move beyond the nubile dancing years, and continue to live in times that
are increasingly disturbing and charged with hazards, the wisdom of the seasoned
body becomes essential. It is truth-telling that trumps be-dazzlement. Age and
experience bring irrevocable responsibility and the undeniable commitment to tell
it like it is: Cassandra speaks – through the body.
Two women dancing, as we have all our lives, we danced a deepening
investigation of how biography became biology; shape-shifting. We changed, as any
woman, by life, by bearing children, by bearing sorrow, encompassing love and joy,
embracing seasons of darkness and light. And we were changed too, by long practice
and discipline, by dreaming the dancing, by scoring it along the spine, in the cavities
of brain and the hollows of bone, the belly of the muscle, altered, attuned to speed
and nuance, to the play of grace and gravity, to moments in the sun and to the winter
of incubating new growth. We crossed into new territory of being, yes, with the
passage of years, but we are mutable and free, for the body remembers out of time.
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1 Maria Porter as Woman: Aware of what has been with me all along. The Space Inside.
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The Space Inside: A Work Demonstration
of a Performance Expanding the Vision of a
Life Lived in the Context of Impending Death
Bonnie J. Eckard
Arizona State University
Maria Porter
Long Island University, CW Post

Everyone is so afraid of death,
but the real Sufis just laugh:
nothing tyrannizes their hearts.
What strikes the oyster shell doesn’t damage the pearl.

2 Maria Porter as Woman: I’m still here.
The Space Inside.

Marshall McLuhan, the renowned scholar of media studies; warned of the
dangers of radical developments in technology that risk human depersonalization.
He believed that art is capable of and responsible for contemplating the changes
in humanity caused by technology. Art, he argued, can offer protection by serving
as a warning system and social conscience needed to navigate modern
technological advancements.2
The Space Inside is a performance that responds to the need to confront the
disparity in the death experiences between current medical practices dominated
by advanced technology versus the preservation of the humanity of the individual.
The creators of this piece, Porter and Eckard, come from a theatrical practice
that believes the power of live performance is derived from the totality of the body
in space sharing an experience with an audience. Specifically, our work is
sourced in the Suzuki Method, developed by Japanese director Tadashi Suzuki,
one of the foremost figures in contemporary theatre. Suzuki believes that
performing is a series of moments of survival. The struggle of the actor and the
struggle of the character are visible to the audience at the same time. Given the
enormity of the subject, our performance style allows us to encompass the
emotional and intellectual complexities of the end-of-life experience while
engaging in its visceral reality.
Porter and Eckard have dramatized one woman’s journey toward death.
The performance explores the dichotomy between a death imposed in the context
of the technological advances of contemporary Western medical practices and a
death experience that embraces the fullness of a life lived. Our work involves a
complex layering of ideas, thoughts, and emotions as time and space expand to
encompass the interior landscape before death. The focus is not death or its
aftermath, but life, and one patient’s perspective on this most vulnerable time.
The Space Inside integrates movement, music, and language from a variety of
sources including original text, medical journals, and personal memoir.

BODY STATES
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The urgency of our creative endeavor came from intimate, personal
experiences of the death of loved ones. We discovered there was a schism
between the needs of the dying patient and the medical establishment’s objective,
to find a cure. As technological advancements and medical breakthroughs
extended life, they created a serious dilemma for patients at the end of life. In his
book, Last Rights: Rescuing the End of Life from the Medical System, Stephen
Kiernan suggests that a new way of thinking about death is needed because the
way we die has changed. Fewer people die suddenly in accidents or with heart
attacks and strokes, and thanks to breakthroughs in medicine and technology,
individuals live longer with diseases such as cancer, AIDS, and Alzheimer’s.3
The result is often an extended dying process that allows the sick time to
contemplate life and its relationship to death. This opportunity is sometimes lost,
however, as the medical establishment rushes in with technological and
pharmaceutical attempts to prolong life or to impose an institutional dying
process. Operating out of a well-intentioned desire to cure disease, the patient’s
uniqueness and complexities are too often ignored by standard medical practice.
The technology that extends life and cures disease can promote an attitude that
treats human beings only as bodies to be “fixed” and can view death as a
medical failure.
Illustrative of these concerns is a 1995 study of five teaching hospitals in the
United States documented shortcomings in communication, frequency of
aggressive treatment, and the characteristics of hospital deaths: only 47% of
physicians knew when their patients preferred to avoid CPR; 46% of do-notresuscitate (DNR) orders were written within 2 days of death; 38% of patients who
died spent at least 10 days in an intensive care unit (ICU); and for 50% of
conscious patients who died in hospital, family members reported moderate to
severe pain at least half the time.4
Palliative medicine is a field of study that specifically addresses end of life
concerns. It defines its domain as:
•
•
•
•
•
•

affirming life and regarding dying as a normal process
neither hastening nor postponing death
providing relief from pain and other distressing symptoms
integrating the psychological and spiritual aspects of patient care
offering a support system to help patients live as actively as possible until death
offering a support system to help the family cope during the patient's illness
and in their own bereavement.5

We have concluded in agreement with Elisabeth Kübler-Ross, that the
greatest power in palliative care is quality of listening. Kübler-Ross believed dying
persons are the experts on their life. She states, “I've always said the dying were
my best teachers, but it took courage to listen to them.”6 Through our
protagonist’s journey, she happens upon an individual who seemed to “be having
a conversation with some part of me I didn’t know was there.”7 Through listening
to the patient as person, there can be respect for the patient’s autonomy, dignity
and personhood. In his book Living Our Dying, Joseph Sharp relates what he has
learned about the importance of listening to the dying person:
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“All I can really do is create a spacious environment within my own mind that
allows someone else to die as he or she needs to die. This is an act of
consciously stepping back and listening. How else can I truly honor and
learn from the person dying . . . The real gift I can give is to be authentically
present and nonmanipulative”.8

“Space between thoughts. That’s what you said- that it is possible to make
room if you can make a space between thoughts. If I can create the space
between thoughts, then I will have room to breathe. Room inside me”.10
Our story illustrates how dying is often fraught with complications that block
realization of such desired goals as a death with dignity and respect. Yet, death
is the indispensable event, that when incorporated into a life story, may help
individuals contemplate their end-of-life circumstances. By touring our
performance to selected venues within the medical community, we intend to
promote dialogue between healthcare professionals, patients, and their families
about how palliative care operates in contrast to the traditional path the medical
establishment takes when faced with terminal illness.
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3 Maria Porter as Woman: Listening
to Breath. The Space Inside.

We endeavor to tell a story that enhances our understanding of life and death
and that would not reduce, simplify, or sentimentalize the end of life experience.
Like all narratives, our story begins with a sudden reversal of circumstances9 – in
this case, from health to illness. Loosely structured on Joseph Campbell’s archetypal hero’s journey, our protagonist, after receiving and initially refusing the call,
crosses the first threshold and enters the “belly of the whale.” Here begins a
journey of trials, temptation, atonement, apotheosis, and ultimately acceptance.
It is primarily though the actor’s physical embodiment of the journey that the
audience experiences the performance. This requires a quality of listening that
mirrors the listening and attention that serves the end- of-life patient:
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2 A schematic representation of the basic molecular clockwork in humans

19

The Molecular Clockwork:
Conducting an Orchestra Between
the Body and its Environment
Erin E. Fortier
McGill University

The clock functions without any external time cues; however, it has a natural
or ‘free-running’ period that is not exactly 24 hours, and it is reset daily by light
input received from the environment.15 Gene induction resulting from daily photic
input results in a molecular autoregulatory feedback loop that constitutes what is
now thought of as the molecular clockwork.16-18 Light is received at the retina,
stimulating non-visual optical neurons. This stimulation causes a signaling
cascade into the SCN, which induces the transcription (first step of converting a gene
to a physiologically functional protein molecule) of a pair of so-called clock genes.
These are translated into proteins, which themselves can activate transcription of
another set of clock genes. This second set of clock genes, once translated, can
interfere with the activity of the first light-induced pair of clock genes; in this way,
the transcription and translation of the second pair of genes is prevented, producing
the aforementioned negative autoregulatory feedback loop.1 (image 2).
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1 The retinohypothalamic tract (RHT)
connects the circadian clock to the
environment

From cyanobacteria to humans, nearly all organisms that are sensitive to light
possess a circadian clock. The fact that this elegant daily timer is ubiquitous across
species suggests that the presence of an endogenous device which maintains
temporal coordination offers an evolutionary advantage.8-10 Adaptational advantages
furnished by the circadian timing system are the anticipatory regulation for daily
food intake, metabolism, detoxification, and sleep;5, 11, 21 the most important task of
this system is often viewed as the optimization of daily energy use and metabolism
in order to sustain fundamental processes within an organism. It has recently
been hypothesized that evolution of a central clock during the metazoan period
was for the avoidance of toxic ultraviolet light.12 Light receptors on primitive
organisms specific for wavelengths of light in the UV range may have been used
to avoid UV-rich sunlight via movement to deeper sea levels during the day. These
receptors have coupled to a circadian oscillator that is able to anticipate the daily
migration. A slight variation of this interpretation emphasizes the capacity for the
circadian system to adapt to rhythmic changes, and provide robust resilience
against sudden changes, in the immediate environment.
Much of our understanding results from studies in model organisms, including
rodents: the principle circadian clock is located in a region of the brain called the
suprachiasmatic nucleus (SCN) (image 1). This structure is situated on either
side of the third ventricle (3V) in the anterior hypothalamus (AH), immediately above
the optic chiasma (OC), which is the location at which the optic nerves, that carry
information from each eye to the brain, cross before terminating into target areas
of the brain. Through loss of function and gain of function experiments, the SCN
has been established as the location of the central clock in mammals.13, 14
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This system activates a whole host of affects that play
pinnacle roles in regulating processes such as daily flux of
body temperature, food metabolism, blood chemistry,
autonomic function, hormone levels, brain wave activity,
and rest-activity cycle.4, 5, 19, 20 Consequently, this
endogenous pacemaker perpetuates the rhythm of a
24-hour day throughout our bodies, impressing its oscillatory
nature upon crucial aspects of how we function during the
day (ex. appetite, body temperature) to how we function
across days (ex. sleep/wake cycle) and years (ex. hormones,
brain wave activity, changes in sleep architecture). A propos
of this molecular clock that resides in each of us, a question
arises as to whether it engenders an endogenous sense of
time - an inherent knowledge or intuition about time passage?
Given that we experience the world within a spatio-temporal
framework as beings moving through space over time, can
we naturally measure time passage, and if so, how? I offer
the following simple anecdotal example, wrought with
subjectivity, as an exercise to stimulate consideration of
one’s own experiences: If someone were to leave you in a
room having no windows, no clocks, and no access to what
was occurring outside of the room, and inform you that she
would return in 10 minutes, you might be able to anticipate
her return. But how is this done? One possibility is that a
standard measure of experiences – movement or change
over time – has been created in our minds against which
we assess duration without external clues. For example, it
was recently suggested, in response to the above query,
that one may measure a present interval of time in relation
to past experience: one may know that the drive to work is
10 minutes long, or that 10 minutes are required to shower
in the morning. If this were indeed the case, before the
initial ‘10 minute experience’, what serves as the measure?
A child may ask of a car ride, ‘how many Sesame Streets
until we get to grandmother’s house?’, using not only a
familiar reference, but one that is perhaps more meaningful
to the activities and experiences of the child; this brings
into question the role of relevant experiences.
Considering the referent that a child may use, is there
a question of relevancy at play? It could be that a child does
not know how long 10 minutes is because he has not built
up a library of experiences as a suitable standard. More
specifically, perhaps, a child does not know how long 10
minutes is simply because it irrelevant to his experience at
that stage of life. The car ride to grandmother’s house may
seem to take eons, despite the fact that, against his metric,
it is only one and a half Sesame Streets. An interesting idea
to consider is that the way in which one is engaged in an

experience affects how time is perceived; following this,
how one relates to the same duration of time passage but
during qualitatively different experiences may vary. For
example, if one is focused on the task at hand or very
immersed in internal aspects of an experience, is it easier
to lose track of time than if one is less engaged internally,
and predominately engaged with things like the activity of
others in the vicinity, and other things that could be
associated with external aspects of that experience?
To return now, to the knowledge that there is an
endogenous system in place capable of both keeping time
and synchronizing with the period characteristic of the
environment in which we live, it is tempting to assign causality
between the internal clock and awareness of time. Upon
more consideration, the question becomes bipartite: should
we have a sense of time because we have this system, or is
it that since we have this system, an intuitive sense of time
is unnecessary? The necessity may lie in the connection it
affords us with external environment. In several mood disorders
and psychiatric disorders, including major depression and
schizophrenia, it has been found that various hormonal
and behavioural parameters associated with a normally
functioning circadian clock are disturbed;22-24, 26, 27 similarly,
one of the clock genes has recently been speculated to
play a direct role in schizophrenia.24 This disorder has a
symptomology that includes distorted sense of time
passage manifested by a disturbance in the ability to order
sequential events, as well as inability to appropriately
assign internal and external events to their respective
realms.25 Specifically, both the ability to retrieve
information with a well-established representation in
memory and the ability to encode novel information are
impaired.28 The ability to access previously stored
information and to maintain sensory awareness of one’s
environment are considered prominent features of human
consciousness. Since we experience the world around us
through time passage, it is tempting to consider the
possibility that the ability to identify oneself within the
universal mode of time may provide a means of identifying
oneself as existing within the world as part of the whole,
and that changes in self-identification with time changes
self-identification as part of the whole.
We are inherently dynamic entities and there is much
to explore about how we identify ourselves across various
scales of time passage. Equally so, though circadian rhythms
research has made great progress in elucidating mechanisms
by which the physiologic system functions coherently within
its environment; yet, many questions remain to be explored
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regarding what kinds of external and internal events can cause fluctuation of
physiological processing, what aspects are regulated by this system, and the
mechanisms through which they are regulated. Extending this field across other
disciplines, there is a large scope of unchartered territory in exploring what is
known thus far, and what is still unknown might say about our bodies, minds,
environment, and the interface among these in current society.
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5 Toby’s homebirth: Timelessness, 2002, Silver print.
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Spiritual Midwifery:
The Experience of “Flow”

1 Toby’s homebirth: Pure sensation,
2002, Silver print.

In my work as a doula (i.e. an attendant to women specifically for, and during
childbirth), I have moved from considering myself as primarily a physical and
emotional support person to a spiritual dance partner as a woman gives birth.
When I am fully engaged with a woman during her labour, I lose my sense of time
and space just as she does.
In psychology, this has been referred to as "flow".1 In sports, athletes refer to
this changed sense of time and space as “the zone”. In religious studies and
anthropology, this state of flow is manifest during the act of a ritual .2, 3 “Ritual
time”, as Grimes describes it, is the loss of sense of time combined with a full
engagement in the act at hand. He notes that “ritual space” or sacred space is
the space/place that can be created to permit this encounter with timelessness.
The creation of sacred space is most successful if all attendants commit to
engaging in the birth, minimizing all distractions. The accompanying photographs
help us to imagine birth attendants committed to the birthing woman in this way.
If everyone committed to supporting women in this goal, how would childbirth
practice change?
The term “labour” in childbirth captures the connotation of the “work”
required to give birth. My own research into childbirth indicates that the “work”
of labour during childbirth may remain, but the woman’s suffering disappears
when she stays in the moment of flow, in the zone. When totally engaged, she has
no judgment about the past or angst about the future; she has less fear. This
trance-like state can be maintained for hours as labour progresses at its own
natural pace. In “The Art of Giving Birth: The Power of Ritualizing”,4 I learned
from women who said that they preferred this state to the use of pain medication
such as epidurals. They based this preference on comparing a previous labour
with pain medication to the experience of “flow” that they reported in my study.
When a woman experiences this sense of flow, she has no concern for planning,
organizing, predicting, comparing and judging herself and others; this is when
she does her best work in labour.
I sought to capture the changed sense of time and space through the aid of
these photographs of Toby Neal’s first birth with Lisa Caron as doula attendant.
This experience of ritual time and space conveys the possibility of trusting a
birthing woman's power – a power beyond self-control (or control of others) to
achieve birth. When I see a woman focused and labouring well, I see the event in
terms of flow during ritual. These photographs explore how these events of altered
time and space are experienced in birth and might be interpreted in ritual theory.4
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2 Toby’s homebirth: In the zone. 2002, Silver print.

Furthermore, these alterations can be experienced by both the attending doula
and the birthing woman.
After attending labours and births from start to finish for over a decade, I have
become increasingly uncomfortable with the term "labour support" as applied to
my work and me. I now see my work as a doula as something less than "support"
because supporting a woman would imply that I am responsible for directing the
woman through birth. In fact, the terms "guide" or "facilitator" might be more
appropriate terms, but they too imply that the woman needs me in order to give
birth. This is not the case. I prefer to say that I bear witness to her powerful work
and accompany her in parturition. It is an honour to do this work of labour with
other women - a privilege, in fact.
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Series title:
Toby’s homebirth. All images were exposed in very low light conditions (without flash), as this is
where women often like to reside while in the thick of labour.

4 Toby’s homebirth: Attention and attunement. 2002, Silver print.
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of past, no anticipation of future.
2002, Silver print.
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The Circadian Subject

As an emerging experimental performance artist I focus on a process of
‘body-work’. As such, I take advantage of opportunities where I can engage in
and exercise deeper levels of self-awareness and self-development. Neuroscience
MSc student and fellow peer, Erin Fortier, approached me with her work on
Circadian Rhythms and proposed a ‘subjection-performance’ exploring concepts
related to the body’s rhythmic physiological processes: the Circadian Subject
(myself, as performer) removed from all environmental factors ranging from light
variations to social cues, which within a clinical setting, would attempt to reveal
the body’s natural rhythms in relation to time. As part of this proposed
collaboration between performance art and scientific study, I will subject my
body to a 72-hour time deprivation pushing both my physical and psychological
boundaries. It is my interest to explore the creative possibilities that this
experience may provide. The audience is invited to observe and examine my
performance as a ‘scientific subject’ through a live web-camera feed broadcast to
the Internet. I am interested in the elements associated with such observation /
examination and performing under this pretense.
Fortier and I propose to extend an understanding of the System’s orchestration
and how this “molecular clockwork decodes information” and how we as humans
“identify across various scales of time passage” (Fortier). Fortier will monitor my activity
externally via the Internet and facilitate ‘cognitive’ tasks with me. She will base a
portion of her presentation on observations from the ‘experiment.’ Upon termination,
my isolation space and all of the artifacts/ephemera accumulated over the three
days will be made accessible. In this way the ‘marks’ of my experience will further
engage participants and offer more references. Ultimately, this durational engagement
into Timelessness will climax with my re-emergence into the ‘real’ world.
My preparatory research includes a range of literary texts examining the
scientific anatomy of the eye, brain and light to cultural interpretations of the
‘mind’ and bodily ‘health’; contemporary theory discussing the World Wide Web
to critical art theory about the “multiple” and “mutable” technological Subject;
“Art and Time” in art theory and form to isolation (“Deep Time”) and sensory
deprivation. I was privy to an extensive dialogue between Fortier and her colleague,
in response to the “The Cave Study: Michel Siffre,” a 1972 six-month experiment
on Circadian Rhythms of which I garnered a plethora of interesting ideas and
questions.1 My research considers time cues as environmental and social, natural
and artificial. By examining different states of time consciousness (meditation,
hypnosis, free association, drugs, insomnia, schizophrenia, Alzheimer’s, senility,
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3 This transparent tank employs fifteenth century mechanics in an attempt to technologize and
control the rhythmic ebb and flow of the “wave” that carries me through life.
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The effects of physical isolation, I believe, will be the real test to my
psychological stability. Being an identical twin with a lifelong fear of being alone, the
concept of isolation is both terrifying and disturbingly fascinating. A shared bed
until the age of twelve, shared bedroom until the second year of University; nearly
five years of partnered living; total time spent living alone being approximately three
months. This demonstrates a conditioned unfamiliarity with the concept of aloneness.
As such, I will face my fear in this intensified form to induce introspection and potential
growth. Will ‘timelessness’ effectively magnify my experience of ‘aloneness’?
Thus, a strategy of my artistic practice has been to explore subject matter
considered challenging for myself to perform and/or challenging for my audience
to digest. My work has involved physically demanding, durational pieces such as
being willfully and forcefully smacked across the face followed by an intense duration
of lying silently sprawled across the floor (catching the audience off guard, in an effort
to examine the social impact of male-dominated violence on the masculinized female
form). I have elaborated specifically upon the notion of the ‘performer as machine’
having constructed a prototyped apparatus to move water manually (until exhausting
myself). In this closed circuit, water is pumped up rhythmically through the mechanical
components and then poured down onto my body, until recycled to the point of
elevation again. ‘Flow’ is a durational piece limited only by the performer’s inability to
continue pumping (image 3). These examples contextualize my interest in Fortier’s
initial proposition. ‘The Circadian Subject’ relates closely to the “Art/Life” movement
spearheaded by artists such as Linda Montano and Teching Hsieh. It is my hope to
expand upon this historically rich framework of endurance performance while exploring
the effects of isolation on the psyche of the human subject used in scientific study.
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BODY STATES

2 For me, there is no ideal space for this
subjection-performance only mental
preparation for whatever this space
may provide. Whether I have access to
modernized ‘facilities’ or nothing but a
crude set-up, there will be equal pros
and cons to work with.

infancy, etc.), I will contemplate Time as a subjective perception defined by
Westernized patterns of habituated systematization. I will question memory; our
mental database of time marks and our external identification through decoding
and perceiving time while confined to a physical and mental state of timelessness.
In order for the subjection-performance to function on a combined ‘scientific’
/ artistic level, there are three requirements to be met:
1. Eliminate all time cues and confounding environmental factors. This requires
an isolated room with a sleeping area, access to food and water as well as a
means of containing / disposing bodily waste.
2. Provide the opportunity for audience observation via live-feed to the Internet.
Simultaneously embodied and disembodied, subject and object, “Shaman
and Anesthetist”, I am curious to explore how my relationship with the
camera and subsequently the audience will function under these conditions.2
3. Finally and most importantly, a means for creative expression. I plan to keep
an interpretive (and publicly accessible) journal detailing my concept of time
and other psychological manifestations. I will have materials for 2D and 3D
production should I choose to use them. (image 2)
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1 the bubble with a pin in it
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Bubble

Claudia Wittmann
Independent Artist

March 30: I write about what I do. I am a butoh1 performer. I research my own
body. I work with postural habits, pain and discomfort. I find ways to listen to the
sensations and emotions that they can generate in me. I follow the impulses that
they contain. I try to access the vulnerability and the potential for change that they
hide and to expose them on stage, using my body as a means of expression. I bring
body textures, emotions, sounds, postures and movements to stage but rarely
words. I learn about our embodied visions of vulnerability, care and responsibility.
I am currently working from what I call my “bubble” (image 1). My bubble is a
spot in my back that carries a lot of tensions related to a certain habit I have developed
over the last three years, after a back injury. My bubble has brought me to the doctors
and to health practitioners and to scientific libraries -I worked as a molecular biologist
up until 1997-. I am interested in exposing the internal life and potential of this bubble.
March 28: studio rehearsal. I warm up. I focus my mind with a meditation. I do
some fast and deep breathing exercises that lead me into vocalizing and screaming.
I intensely gag. Then, I decide to listen to sounds that I can produce from my bubble. I feel
the need to move. I move. I stop. I see some images. I move. I cough. I lie down. I feel the
urge to cover my mouth. I wait until I feel the need to talk from my source. I say:
C'est ça sio ne vi va voix suicide. Possible transcript: “it is this ..... live go voice suicide”.
March 29: studio rehearsal, same task. Today, I say: saat nam è ta ni o vi va voix
c'est sur raraè ziè hi ti tè fear froid failure fed up s su è saè tè s so ni nè nè èi
èiaouna s su i s sa s sa a ai de di di di de de di de di deieieiai iea a s c'est si ciel a
pal papi pour nei s s su su sur l alalama ma mi mami vavi m s su su è è èi m c'est
ça su s s si i ièa a. Words (translated in english): truth is my name .... life go voice
it is on ...... fear cold failure fed up .......suicide..... it is if sky ... pale father for no
.... on ..... the ... mother... go life .... it is this... .
March 31: I trust my process in all its subtlety. “voice” and “suicide” feel important.
I formulate questions for my next rehearsals: does my bubble have something to
do with silence -voice+suicide-? how does it relate to “words”? why do I right now
feel it would be pretentious to engage in an exploration of my sense of mortality?
I take the opportunity of this paper to thank SU-EN, my butoh teacher, and
Paul Couillard2 for his guidance in my performance work in this last year.
For more information, please see http://claudiawittmann.ca

1. Butoh was born in Japan in the late 1950's, in the midst of a very active underground performance
art scene. It was conceived in contrast to traditional Japanese stage arts and to Western forms of dance
and it was inspired by the neo-Dadaists and the surrealists of the time. One of the founding principles was
to experiment with grotesque aesthetics as a way to free the body from its cultural and historical layers.
2. Paul Couillard has been an artist and organizer since 1985, focusing on performance art with forays
into video, installation, and theatre. He performs and lectures internationally. Paul contributes his
experience with the curricula of experimental theatre researcher Jerzy Grotowski to my process.
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Perspectives of the Body:
Shifting Expectations, Variable Challenges
Nina Czegledy
University of Toronto
Concordia University

The Blur Pavilion on the shore of Lake Neuchatel in Switzerland (by Diller and Scofidio)
shows “liquid architecture” at its best, synchronizing its form to the environment
and the human body. The pavilion presents a suspended platform shrouded in a
perpetual cloud of man-made fog. In the background computers regulate the spray
innumerable drops of lake water from 31400 jets adapting to climactic changes
and various other parameters. For me, this structure signifies the marked paradigm
shift of this decade, a departure from an obsession in the nineties with the virtual
to a hybrid organic/digital approach. As the architect Brian Massumi noted in an
interview on “Virtual to Neuro”,1 “the new generation of digital technology was
creating a technological cocoon around human beings that would separate them
from any direct access to the world, and would denature human relations. The old
questions that took on new urgency had to do with the relation between nature
and culture…” While Massumi’s words are mainly related to architecture, his
observations aptly fit other disciplines including biomedicine. Why? For the
reason that these days a conjunction of seemingly distinct disciplines such as
biomedicine and architecture, are often juxtaposed in their increased embodiment
of new corporeal perspectives. At this point it is essential to note that presently
digital technologies are not merely utilized for recording and decoding information
but they also contribute to embodied perception, interpretation and as Massumi
noted “the creative emergence of new forms of lived experience”.
The belief that we can attain absolute truths about the world, including our
own (or extensions of our own) bodies, has been the essential core of Western
philosophical tradition. Objectivism has often been associated with science and
scientific inquiries. Since the Enlightenment period, scientifically supported objectivity
has increasingly informed the study of the human body. Yet, from another perspective,
truth depends on creative understanding combining memory, interpretation of
myths, facts and lived experience. Since the 17th century, understanding the
human body as an operative, physiological mechanism has increasingly gained
acceptance over its moral, religious and mythological interpretations.
Today, we still consider our bodies with scientifically supported objectivity often models for machines. It has been argued that the human body functions
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If architecture is an extension of our bodies, shelter and actor for the
fragile self, a liquid architecture is that self in the act of becoming
its own changing shelter. Like us, it has an identity; but this identity is
only revealed fully during the course of its lifetime." MARCOS NOVAK

[IN SITU] AR T BODY MEDICINE

36

like an electromagnetic apparatus each body cell containing electrical currents,
unique to the individual. As a result of research and clinical studies, it became
clear however, that the balance between negative and positive magnetic forces
greatly impact our physical existence and even our appearance. Lately, we have
been swamped by easily available scientific information, which allows direct access
to formerly unmapped territories in science and by extension in medicine. It is not
only the volume of information, which has increased, but also the transmitting
media, which has diversified. In the industrialized world (and increasingly elsewhere),
the leaps of technological progress have so far outstripped Society's ability to absorb
their cultural impact that the population merely accepts the icon of Technology as
if it were the modern-day equivalent of some Shakespearean, Deus ex machina.2
The relationship between mediated, visual representation and science,
especially medicine, is one of long and intricate standing and the changing
perception of the human body remains a matter of ongoing debate. From time
immemorial, we have been enchanted by and cherished mediated images;
consequently nothing is new about the mediated body or mediated representation.
The nature of mediation however, is changing remarkably. The speed and
magnitude of recent advances in communication and information studies and the
biosciences, particularly enhanced visualization techniques, have been contributing
to the changes how we see ourselves and the world around us. Due to new
imaging techniques of non-invasive medical technologies, our perception of our
corporal selves has altered and perhaps contributed to a shift from passive to
active attitudes towards the control of our bodies.
Recent technological developments and increased accessibility of data revealed
previously hidden biological structures on formerly unimaginable scale. Our ability
to "zoom-in" into the innermost crevices of our body, to expose minute microscopic
details, has extended our consciousness, and changed the way science operates.
This newly emerging knowledge also contributed to the thriving fields of temporary
or permanent body modifications, organ trade, remote sensing, telemedicine and
a wide range of investigations conducted from nano levels to astrobiology.
How has this process changed the way in which the human body is both seen
and understood? A few years ago within the Digitized Bodies/Virtual Spectacles
Project3 we explored the perceptual effects of digital technologies and enhanced
imaging in the biosciences as well as its reflection in the arts and popular culture.
The project focused on the investigation of certain unresolved issues regarding
the body politic, objectification of the individual, bodily ethics and the sometimescontradictory discourses surrounding certain clinical and experimental technologies
that seem to reinterpret the place of the individual as a corporeal entity in society.
Some of the questions explored several years ago remain pertinent to this day.
How can we obtain precise information about ourselves, particularly in the coded
terms of medical science? How can we decipher the ambiguities surrounding the
mediated, documented data body? How can we preserve our individual integrity
without becoming mere electronic spectacles?
It seems that in society a duality is emerging based on multiple perceptions of
the human body, where the experts in popular media, communication and even in
genetics are increasingly influencing the perceptions, fate and consciousness of
the general population. Are we indeed redefined by these various narratives and
how will we accommodate -within the ever shifting paradigms- other forms of
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interpretations? In a more specific vein, the demands of technological change
have also influenced social and cultural relations. This provides an entirely new
vista of the human body. The primary question is then again, how has the image
of the human body as a metaphor changed? Is this a significant change? The
findings -beyond medical applications- there are significant implications for
sociologists, environmentalists, artists and political activists alike. Well known
artists have been inspired worldwide, they have considered these shifting corporeal
perceptions and have created numerous artworks addressing these concepts.
The long list of these artworks is outside the scope of this text. Nonetheless it is
important to note significant trends, such as the researchers and practitioners of
BioArt4,5 who use the tools of live tissues, bacteria and various instruments
employed in biotechnology to create public awareness for some of the points
outlined above.
At the Blur Pavilion on the shores of Lake Neuchatel, tiny droplets of water
saturate the air with moisture and create a mist effect, which is known in this case
as “the blur effect.” In conclusion I hope that for some our debate steered clear of
mist. The critical debate of these issues is of essential importance and while some
of the questions remained unanswered, new perspectives and interpretations
emerged from this discussion on the changing perceptions of art, science, the
body and medicine.
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1 Nice Tits Shame About The Face
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“Audi Alteram Partem”
– “Hear the Other Side”
Abdul Hakim Onitolo
University of the West of England
Hastings College of Art and Technology

Nigger plants cotton,
Nigger picks it out,
White man pockets money,
Nigger does without.1
It is the extension of these injustices, history, literature and other frames that
impact upon the determination of the work of these artists to be socially inclined,
reflective and significantly issue-based. The role of the artist is not to be relayed
merely as nostalgic, narcissistic, masturbatory, ejaculatory, combative or even
lofty idealist. It is to be all of these things, reflective and engaging.
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My main interests and concerns reside in the ideologies of “Blackness” and how
this impacts upon visual practice for British and Diaspora artists.
The need for clarification of Black from which to source a safe haven for its
use impinges upon reviewing the use of textual and visual connotational language
as organic, evolving and a causal consequence in contemporary times. In Britain
large minority ethnic groups and non-whites are viewed as Black and a parti pris
will not suffice to describe us all. Representations of race and ethnicity are forever
flailing upon themselves as the twin towers of Occidental meritocracy and
difference continually collapse.
Research on notions and category determinants of Black or the ‘other’ in
Britain has engendered a number of discourses in new and engaging ways. The
thrust of artistic practices should be based upon integrity, purpose and intention.
My research examines my own work, as well as the works of Adam Latham,
Oyedokun Oyetunde, and Ajamu X in the context of subject choices. The works
reviewed use depictions of the (Black) body as a vehicle for stating claim to visual
corporeality of the Black presence in its metaphysical and other states. In Britain,
this has always historically reduced the possibility for such work to be considered
outside of the designated meretricious frame of ‘ethnic visual practice’. The
structure of the art market worldwide is such that the economics it thrives upon is
indeed not inclined to engage with those core artistic tenants of intent, integrity
and purpose in relation to considered marginal practices.
Franz Fanon proclaims in his Black Skin White Mask the idea that for the
white man to acknowledge his own existence as relevant he must subjugate the
other dominantly. Cheryl Harris also refers to the economics of such relationships
in a poem by Philip Schatz quoted in her seminal essay “Whiteness as Property”:
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2 Untitled

Artists often instigate and decide the strategies for the reception, perception
and transmission of their work, but are hardly ever opportune to be the disseminators.
For the Black British artist this position is often amplified, the opportunity for
retaining one’s integrity, purpose and intention is often asserted as long as one
remains within a specific frame of reference. Black is still only beautiful as long
as it keeps within White frames of reference.2
The Black artist in Britain has a rich source to draw from, depending upon his
or her personal location.3 In multicultural Britain, a Black Briton is very often torn
between being Black, British, a member of the human race, and a Diaspora exile.
The veil, as articulated by both Du Bois and Fanon, is worn at all times. You are
always at once a multitude of people. “Innit,” “Whata go’onin,” or heavily
accented positions are assumed when the need arises. The veil of passing is a
self-deprecating strategy and one all too often adorned.
The eighteenth century saw an unprecedented resurgence in the study of
racially-driven science. The lines between art, aesthetic philosophy and science
become merged in the works of people such as Petrus Camper (1722- 1789), the
artist/anatomist whose work, a large volume of drawings set to demonstrate the
hierarchy of attainment in the Grecian statuary traditions. The works of Praxiteles
(circa 400-330 BC) or Lyssippos (circa 336-323 BC), who is often referred to as
the last great Greek sculptor, included classic drawings from Ape to Apollo. A
specific set of these drawings based on a creative physiognomy were used to
propagate a racialist agenda that asserted scientific foundations.
Physical Anthropology of Southern Nigeria (1962) traces this aforementioned
trajectory. This book contains statistical measurements of all descriptions from over
seven thousand Southern Nigerians. The work began as a physical anthropological
project and has subsequently become a treatise on statistical methodology.4
My practice references Odu Ifa,5 a geomantic divinatory practice of Southern
Nigerian origin as a starting point for creating work. As an artist living in the
Diaspora, the influences I reflect upon are from the legacy of my formative years,
heritage, training, and literature. The visual basis of my practice upon reflection
has always referred to the agency of the Black body as a conduit repository of
knowledge. This intrinsic currency embedded in the Black body offers alternative
positions to engage “Blackness” beyond an Occidental imposition. I hold to the view
that Black Britain need not find itself like other Diaspora communities acting “like
the dog who broke his jaw trying to answer two calls,” as an African adage states.6
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A return to cultural heritage, particularly that of Odu Ifa7 as a method and its historical
and philosophical points in visual culture, are often sought as a way to relay the trajectory
of my own programme. Louise Tremaine writes that to expect coherence even from the
most traditional and self-contained of cultures is to close our eyes to important dimensions
of its reality.8 Black British Diaspora and exile cultures hinges on how we refuse death
through cultural memory, living in the presence of tradition and historical change.9
I’gbo minira10 is realised in identifying subjects that seemingly foster the taboo to
be discussed as a norm. In “Nice Tits Shame About The Face” by Adam Latham
the procedural engagement of the visual extends beyond the point of civility, everything
becomes see-able, atonement becomes a way of seeing. (image 1) A memory is
sought and found in the fragmenting archive of this type of imagery. The Hottentot
Venus, whose supposedly horrendous looking vagina is now preserved in formaldehyde
in a museum in France, and the Black man on the auction block, as objects of
denigration, become props of this ideological fantasy, the degenerative sketch from
which whiteness stages its purity.11 However, the agency of artists from diverse communities
allows for a non parti pris approach. Artists of all persuasions and heritages cross
reference and add ingredients to the visual stew. The meat is no longer left to rot
and the crossroads of cultural reciprocity is engaged in multifarious ways.
Adam Latham for example is a recent graduate of the Royal College of Art in
London. His work is culturally rooted in the coupling of a colonial, ethnographic
and sociological visual history. The asserted historical understanding of ‘other’ in
his work becomes causally reciprocal and necessarily mediated.
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1 Katharine Cobey, Portrait of Alzheimer’s, stabile, 1992, Hand spun hand knit silk & wool, wood base, hanger. 69”h. 77”w. 28”d.
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Pins and Needles: Textiles, Technology
and the Unraveling Body
Kirsty Màiri Robertson
Goldsmiths College
University of London

If skin mediates the world by mingling with it, this may be because the
world itself may be apprehended as a kind of flesh, or what biologists
aptly call “tissue.” If “the world is a mass of laundry,” then we might
expect that, reciprocally, “[t]issue, textile and fabric provide excellent
models of knowledge, excellent quasi-abstract objects.”5
Stretching this idea, Connor, through Serres, suggests that understanding
skin as a milieu means understanding it as a fabric. In turn, in an attempt to map
the world of global media communications, Serres suggests that, in the pliable
forms of textiles, philosophy might find a “metaphorical matter” with which to
think through, and to unravel, the tangled and fluid concatenations of power and
communication. The way that fabric folds in on itself, and the way that knitting
and weaving link and unravel themselves, suggests a compelling metaphor for
explaining and getting at the fluid systems of communication and power explored
by a number of philosophers and thinkers.6
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2 Susie Freeman and Liz Lee,
Pills and Scarf, Pharmacopoeia, 1998

Recently, scientists at Manchester University developed a printer able to produce
human skin. Using the same principle as an ink-jet printer, skin cells are taken
from a patient’s body, multiplied, and then printed out, creating a tailor-made strip
of skin ready to sew on to the body. The wound’s dimensions are entered into the
printer to ensure a perfect fit.1 Still in the early stages of development, it is not
known how the printed skin will react to that other sense of skin – touch. Printed
skin might look right, but feel wrong, or not feel at all. It might be, in other words,
a trick, from the French word tricoter, to knit or knot together, and thus deceive or
riddle.2 Playing on the intersection of the tissue of the skin (the material of the
body), with the supposedly disembodied worlds of technology, this paper unravels
the links among textiles, technology and the body, moving from the biotechnology
labs to the apparent transcendency of Internet communication and back to the
seemingly domestic gatherings of knitters, weavers and embroiders.
In Michel Serres’s philosophy of the senses, the skin has a special place.
Unlike other sense organs, skin is not concentrated in one place, but forms the
envelope, “the ground against which the other senses figure: it is their milieu.”3
In the skin is the meeting, not just of the senses, but also of world and body, in
other words, of the material of the world and the material of the body.4
Highlighting the link between tissue/flesh and tissue/textile, Steven Connor writes:
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Using these ideas to format a series of connections between body, skin, textile
and world suggests a sort of embodied transtextuality that transgresses any
easy understanding of the body, the functioning of biopolitics, or of a feminist
understanding of corporeality.7 Nevertheless, in this boundary hopping is reflected
both the vulnerability of skin in a polluted world and the skin’s, as well as the
body’s, complicity in many of the experiments at the frontier of tissue research,
nanotechnologies and bioengineering. Penetrated by malignant moles, bullets,
and burns, by scars and sunburns and warts, skin has seemingly been released
from a role as an epidermal envelope, a mediator between world and self, to
become something both endangered and replaceable. Once dissolved into
patentable genes and copyrightable components, the body itself becomes a part
of a circulating economy of knowledge and intellectual property – the corporeal
made corporate.
It is thus a precarious body, one endangered and under threat that moves
through the milieu and the “metaphoric matter” and becomes central to the
intimately interwoven worlds of textiles, contemporary art and medical and
pharmaceutical textiles. Knitted and woven textiles, handsewn in the traditional
manner, are regularly implanted into the body, containing enlarged hearts,
grafting arteries.8 And in the work of a number of contemporary artists, the
relationships between skin, the body, textiles and medicine are repeatedly brought
to the foreground, for example in the unravelling threads of Katharine Cobey’s
scarves that comment on the effects of Alzheimer’s on the brain (image 1), in
Susie Freeman’s pill dresses (image 2); and in Zane Berzina’s responsive textiles
that microscopically chart and map skin and thermo-chromatically respond to
touch (image 3 and 4). These relationships can also be found in a flayed and
disembodied skin knitted by British artist Freddie Robins, at once comforting in
its use of pink wool and knitting and also uncanny in its likeness of a body turned
inside out complete with yawning, gaping mouth (image 5 and 5a). Skin - A Good
Thing to Live in, fits like a low-tech second skin, creating of the whole body a
woolly mutant, a transgenic sweater. It is easy to imagine Robins’s “skin” as a
series of concentric layers – of sweater, skin, and the coded stitches of knitting
reflecting the weave of cells on the surface of the human body. Concurrently,
textiles continue to play vital roles as medical technologies, occasionally blurring
the line between medicine and art. This can be seen, for example, in textiles such
as in Ellis Development’s hand-embroidered patch to repair a torn rotator cuff,
recently used in the poster for the “Extreme Textiles” exhibition at the CooperHewitt National Design Museum (image 6).
In his writing, Connor argues for an unmediated flesh in opposition to Donna
Haraway, who argues, in “A Manifesto for Cyborgs,” that only cyborg bodies stand
a chance in postmodern culture.9 That is, the cyborg body, constructed through
communication networks, biotechnology, and robotics contains within it a
revolutionary potential because “cyborg identity is predicated on transgressed
boundaries.”10 The cyborg reveals the constructedness of identity and overcomes
dualisms that tend to keep structures of power intact: nature/culture, human/
artificial, male/female. Through its reassertion of materiality, the cyborg insists
upon the presence of the body without essentializing that presence through
discursive constructions of universal woman or personhood.11

3 Zane Berzina, Skin Maps, light
microscope micrographs, various
magnifications of human skin surface,
textile, 2000-2004

4 Zane Berzina, Skin Maps, light
microscope micrographs, various
magnifications of human skin surface,
textile, 2000-2004

6 NuVasive Inc and Ellis Developments
Limited, Shoulder Repair Device, 2006
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But what of these soft cyborgs, both artistic and medical, sewn together with
synthetic fiber, made from skin printed on an ink jet printer, and knitted wool?
What questions might these textile constructions ask of the body and of identity?
What happens when the skin is not just skin but is also textile? What happens
when surgeons are imagined as textile artists and those participating in a world of
Internet communications are imagined as weavers? In the space of liminality and
transgression imagined by the precarious textile cyber-body is there a way to
imagine an embodied politics that draws on the use of textiles within the
reticulations of contemporary economies, medical engineering and oppositionality?
I end this short thought-piece on purpose with a series of questions, for this is a
web of ideas that is in a moment of becoming in itself a querying of the curious
oscillation between medical technology and domestic(ated) craft, and a
commentary on the precarity of the body in a technologized world.
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Thing to Live In, machine knitted wool,
hand crochet, 2002
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1 Cecelia's Body Map
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Body Mapping: Women Navigating
the Positive Experience in Africa

2 Elizabeth's Body Map

3 Eluminata's Body Map

This project integrates the Canadian AIDS Treatment Information Exchange
(CATIE) and the Regional Psychosocial Support Initiative (REPSSI)’s respective
areas of expertise to create, deliver and evaluate an innovative educational
workshop to empower women in relation to their HIV diagnosis. Specifically,
REPSSI’s successful psychosocial tools for women living with HIV will be
complemented by CATIE’s accessible, culturally-appropriate, gender-sensitive,
treatment information. The workshops will be delivered in Canada, Zambia, and
Tanzania, with potential for adaptation elsewhere. Through this project, CATIE
will build capacity around psychosocial aspects of HIV and international work,
while REPSSI will build capacity around HIV treatment information.
Body mapping is an experiential form of art and narrative therapy. It has been
used successfully with women living with HIV in southern Africa in relation to their
health. This process has been showcased in Long Life by Jonathan Morgan with
the Bambanani women of Khayelitsha, South Africa. Body maps are life-sized
paintings illustrating the impact of HIV on these women’s bodies, along with their
individual symbols of “personal power” which are the things that give them
support and hope as well as the important marks left on their bodies by their life
journeys. When women come together in facilitated groups, they are offered the
chance to create unique works of art that help them deal with their HIV diagnosis,
and to find support from others who understand their situations.
Tracing books are an extension of body maps, designed to track wellness
and illness. At regular intervals, on successive pages, patients generate smaller
notebook-sized versions of the body map that track and communicate ongoing
physical and emotional changes. Tracing books are both a bio-medical and a
psycho-social tool that can assist women to better understand HIV. They can also
help women understand the side effects of drugs, opportunistic infections, and
the importance of adherence, disclosure, empowerment, and communication with
health care providers. Tracing books are the bridge that will bring together the
important psychosocial work of REPSSI with HIV treatment information knowledge
transfer in Zambia, Tanzania and Canada.
This project is timely given WHO’s treatment scale-up initiative, which seeks
to bring HIV antiretroviral therapy to Africa on a massive scale. It also heavily
taxes the health care infrastructures in the struggle for these countries to deliver
widespread access to treatment. The treatment support services which CATIE has
found to be successful adjuncts in improving health outcomes, have not been
considered. One of the long-term impacts of the proposed project is its potential
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5 Frida's Body Map

6 Manka's Body Map

4 Fortunata's Body Map
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10 Zainabu's Body Map

8 Ottilia's Body Map

9 Ruth's Body Map

to divert, in a cost-effective manner, a proportion of women’s psychosocial and
health care needs from the “traditional” (i.e. clinic-based) health care system into
community-based, peer support settings.
The purpose of the REPSSI-CATIE partnership is to marry the psycho-social
body mapping/tracing book approach with HIV treatment information. The series
of workshops, with associated resources and tools will be culturally-appropriate,
gender-specific and relevant to the needs of HIV positive women in Zambia,
Tanzania, and Canada. Women will be given information in these workshops to
empower them to better understand HIV and its specific impact on their health,
to overcome social isolation, and to develop improved personal coping strategies.
Women will also be trained as workshop facilitators. The project creates a
replicable transferable educational model. The increased emphasis on
information about HIV and the role of antiretroviral treatment will be extremely
relevant to these women who are either on treatment or considering it, and will
empower them to advocate for their own health when visiting doctors and other
health care practitioners. The CATIE-REPSSI model focuses on the empowerment
of women as advocates for their own health. The participants are able to talk
about adherence, side effects, improved quality of life, and address stigma
amongst their peers and in their communities. These women are encouraged by
working with NGOs to create empowering language and images to communicate
their health to healthcare providers. This integrative model presents an innovative
approach, which also fully benefits women with lower literacy skills.
One of the important outcomes of this project will be a training manual that
can be used by organizations throughout the world to provide workshops that
improve health, literacy and psychosocial support for women living with HIV. The
training of a pool of peer educators in Tanzania, Zambia and Canada will further
assist in the delivery of workshops to other groups of women with HIV/AIDS in
Canada, Africa and elsewhere.
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3 Medical imaging as video game: Screen shot from a "virtual Doppler ultrasound" training simulator.
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Imaging Blood Vessels at the
Interface of Art and Science

Imaging has always been an integral part of understanding the human body, and
physicians have used and applied various techniques and technologies to this
end. Over the last century photography and cinematography have played an
important role in great scientific discoveries in the medical fields as diverse as,
for example, neurology and cellular anatomy.
Paralleling the evolution of photography and cinematography into the
digital era, most of the medical images now seen by a clinician are, in fact,
computer-generated interpretations of data acquired by sophisticated digital
"cameras" of various types. This is a result of the medical profession's interest
in developing less invasive but just as informative visualization methods. It is
therefore important to take into consideration the difference between the
perception of scientific photography and cinematography as a direct recording
of phenomena and, as such, presumably involving no manipulation, versus the
scientific (moving) images created on the computer, which are real-life look-alikes
that have been created from patient-collected data but entail two conversions:
a) from the clinical data collected to numerical data; b) from numerical data
thus obtained into computer-generated images. Medical images are often also
explicitly and implicitly coupled with computer simulations of otherwise concealed
organs and functions, and thus take on a life of their own outside the patient
they purport to represent. These windows into the unseen human body bring
with them challenges, opportunities and responsibilities at the interface of art
and science.
Our particular interest in this area stems from our desire to understand the
relationship between complex blood flow dynamics and vascular disease.
Because blood flow is extremely difficult to image, computational fluid dynamics
(CFD) is used to simulate it, in our case using artery geometries derived from
medical images. The challenging task behind generating these simulations is that
of creating images that are at once accurate, clear and aesthetically pleasing,
while controlling the ways in which this process can be manipulated to alter the
perception of reality.
For much of the 20th century, imaging of blood vessels - angiography, from
the Greek angeion (vessel) and graphien (to write or record) - was performed
much like conventional film photography, except that x-rays were projected
through the body onto a radiographic film, and only after a radio-opaque dye was
injected into the arteries. Today, x-ray angiograms are acquired in much the same
manner, except that the x-rays are recorded onto a digital detector. By quickly
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1 Still frames from a rotating visualization of a brain aneurysm imaged by x-ray angiography,
showing the complicated vascular anatomy.

recording many such projections over a range of angles, a three-dimensional
picture of the body can be constructed, with each tissue being assigned a
distinct numerical value. By "painting" these according to anatomical conventions,
startlingly tangible pictures of the unseen human body can emerge (Figure 1).
To image blood flow, CFD simulations can be performed inside of such vascular
images. To render this simulation data comprehensible, it is often useful to
imagine the cinematography of streaking blood particles, using a camera
having fixed shutter speed, so that faster particles appear as longer streaks.
As the original image of Figure 2 illustrates, we may also colour code these
streaks in a rainbow of colours, from cool (slow) to hot (fast), to heighten the
impression of dynamic and complicated flow.
In addition to the above-mentioned relationship between the raw data and
the image created, another aspect to consider is the relationship between the
evolution of technology and that of the image. Originally cinematography was
conceived as a scientific tool (e.g. Marey and Muybridge) that was "borrowed"
by entertainers and developed. Today we are witnessing the reverse tide, where
advances in the digital medical imaging are led by those in the realm of play
stations and other computer games, which then "spill" both into the scientific as
well as into the artistic motion picture world.
Consider ultrasound imaging, which emerged in the 1960s as a less invasive
alternative to x-ray imaging. Ultrasound works by transmitting high frequency
sound into the body, and listening for the returned echoes, the timing and
strength of which can be converted into a crude but effective image of the living
body. In the vascular arena, ultrasound's real strength is its ability to encode not
only vessel anatomy but also blood velocity into the returned signal, by virtue of
the same Doppler Effect that causes a siren's pitch to change as an ambulance
drives by. Still, technical and practical limitations render these images difficult
to interpret even by trained specialists. To this end, we developed what amounts
to a medical imaging computer game, illustrated in Figure 3. By coupling CFD
simulations of blood flow - the "virtual patient" - with simulation of the Doppler
ultrasound imaging process - "virtual imaging" - we present a kind of interactive
Rosetta stone to the clinician, whereby the intuitive language of CFD-derived flow
visualization can be matched directly to the abstruse but clinically relevant
Doppler ultrasound images.
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In the not-so-distant past, clinical aspects of research were visualized using
(moving) pictures, followed by the laboratory research visualization. Currently,
the sequence of events is reversed and the goal is to translate information
obtained in the lab into information easily interpreted by the clinician, thus the
computer-generated images we create play the role of "meta-language", accepted
and understood by clinicians and scientist alike. These images decipher the
physiology of the organ and of the body as a whole and make it comprehensible
by visualizing the invisible. It is a process of interpretation of reality through easily
accessible, easily digestible (moving) images. This raises the question beautifully
formulated by one of Orhan Pamuk's characters in his novel “My Name is Red”:
"Does illustrating in a new way signify a new way of seeing?"
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2 Sequential frames from a CFD simulation of blood flow in another brain aneurysm,
showing the changes in blood flow that occur as the heart contracts.
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1 “The Anatomies: Hungry Chicken” ultrachrome print 44” x 68” 2003
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Anatomies: Shooting Giant Robot,
Hungry Chicken, Tumbling Butterfly, Rolling Cat,
Leaping Frog, & Swimming Duck

Toys embody our earliest lessons, vehicles for our induction into cultural
epistemologies. Mechanical toys, long predating the Industrial Revolution, have
been the nursemaids of empirical science. Generation after generation of young
children have played their way into a comfortable familiarity with the concepts
of a mechanical universe: beasts made up of parts, and internal clockworks
aligning biology with the predictable movements of the heavens.
While I’ve always been a little enthralled by the atheistic insistence in
La Mettrie’s unapologetic materialism, not all materialists are of the same
substance. Descartes’ attitude toward other species – specifically his analogy
between a watch and an animal - seems less about empiricism and more about
pleasing the Church, or perhaps the Inquisition in particular. In fact, this bizarre
comparison seems oddly disconnected from even the most banal observation.
For obvious reasons, Jeremy Bentham’s famous retort (“The question is not can
they reason, or can they talk, but can they suffer?”) does not in itself abandon
materialism.1 Materialism has much to say about suffering, and needs no special
dispensation for humans, to do so. In this way, Tamagotchi pets become the toys
of Bentham’s epistemology: once set in motion, these mechanical objects suffer
from lack of attention until, unrequited, they eventually die.
In “The Anatomies,” classical tin wind-up toys are disassembled, their bits
and pieces arranged in the manner of a 19th century anatomy chart. The
mysteries of mechanical nature are laid bare: the frog’s spring, the duck’s
paddles, the chicken’s gearbox. Nature itself makes no appearance. This is the
pedagogy of my youth, and it leads to strange places.
For a moment, imagine that the elaborate and imaginative playfulness of
mechanized replicants2 – from al-Jazari’s 12th century mechanized humans and
elephant clocks to a Victorian era colonialist-eating tiger, complete with growls
and agonized screams3 – accompanied and assisted the ascendancy of the
dreaded barber surgeons to a place among society’s most revered professionals.
A comfortable familiarity emerges with repairable, replaceable, and expendable
parts. Today’s toys usher in another future, and include bright plastic DIY kits
for DNA extraction, forensic science games, and the artful construction of
transgenic futures.
I am a believer in modern western medicine. I’ve undergone my surgeries
and taken my medications. But I also wonder about the world outside the
horizons of this very evangelical system, and look for cracks and holes where
other ideas might intrude. For instance, while western medicine’s early acolytes
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2 “The Anatomies: Shooting Giant Robot” ultrachrome print 44” x 68” 2003
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were bleeding and purging their patients to death, West Indians and Africans were
well versed in the art of safe abortions using local plants. When the scourges of
empire brought these cultures together, all sorts of “new” medical information
made its way to Europe, with the notable exception of abortifacients.4
What would be a contemporary parallel to this aggressive omission, in a
system that prides itself on its supposed secular and altruistic mission? What else
might be missing? What empires are constructed when we learn a selective
empiricism? On the other hand, does everything need a witness? And finally, what
future toys might emerge that would entice, cajole, and inspire us into new ways
of thinking?
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1 Writing out Prescriptions
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Writing out Prescriptions: Deconstructing
the Chemical Regulation of Mood

Complicity between drug companies’ pursuit of profits, doctors’ over-prescribing
behaviour, and patients’ uncritical dependency1 deflects attention from ecological
and cultural origins of symptoms,2 such as manic lifestyles and depressive
environments. Through the chemical regulation of mood, largely the use of
prescription drugs for the ‘worried well’, we have come to engineer an innerdirected pharmaceutical landscape that is pervasive, naturalised and
institutionalised: ‘on Main Street … were … gourmet food stores, a first-class
cheese shop, a row of patisseries, (and) a friendly pharmacist who filled my
Klonopin and Xanax prescriptions’.3
The contemporary arts have engaged in a limited manner with this
pharmaceutical landscape, a notable exception being Damien Hirst’s Pharmacy
series.4 In literature, there is the work of hyper-realist American novelists such as
David Foster Wallace,5 Rick Moody,6 and Bret Easton Ellis;3 contrasting sharply with
feminist political autobiographies based on illness experiences, such as Jenny
Diski,7 and Gwyneth Lewis.8 In Ellis’ Lunar Park3 the prescribed drug use is treated
as a form of familial bonding, summarised in the moment when Ellis unexpectedly
restores a relationship with a previous girlfriend with whom he had a son:
‘The summer’ says Ellis, was spent ‘getting acquainted with the wide array of
meds the kids were on (stimulants, mood stabilizers, the antidepressant Lexapro,
the Adderall for attention-deficit/hyperactivity disorder and various other
anticonvulsants and antipsychotics)’. Prescription culture is most thoroughly
charted in Wallace’s Infinite Jest,5 where the narrative revolves around a videotape
said to be so entertaining that it guarantees compulsive viewing leading to loss of
desire for any other activity. Viewers die happily watching the tape in endless
repetition. The parallels with prescription drugs are obvious. Wallace literally
attaches pages of footnotes on the drugs his characters navigate: ‘Ketorolac
tromethamine, a non-narcotic analgesic’, personified as ‘little more than Motrin
with ambition’. Substituting drug discourse for character, quotation for expression,
Wallace avoids the depth of metaphor, preferring the metonymic technique of
offering part for whole, or symptom for aetiology, where prescription culture is
deconstructed simply by citing it.
These writers do not romanticise mental instability as did the anti-psychiatry
movement. Nor do they romanticise pharmaceuticals, as did Beat and Acid
Generation writers. The Information Age writers are disembodied, hyper-real, eerily
mirroring the technical language of the pharmaceutical world, embodied in the UK
‘drug bible’ for doctors and pharmacists, the British National Formulary (BNF).9
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Here, the anti-anxiety drugs and anti-depressants, the stimulants for ‘attention
deficit’ and other ‘mood stabilizers’ are obsessively abstracted, not only as
measurements of dosage, but also on how to administrate the drug. For example,
the antipsychotic Zyprexa ‘may be placed on the tongue and allowed to dissolve or
dispersed in water, orange juice, apple juice, milk, or coffee.’9 The passive tense
‘may be placed’ avoids any complicating contexts of relationship: we do not need
to know whose ‘tongue’ receives this beneficence.
We might interpret these writers’ refusal to moralise as commentary without
prescribing, thus smuggling in critique at the level of style (irony) which they do
not offer at the level of plot. Ellis3 is highly attuned: ‘I started noticing that all the
kids were on meds (Zoloft, Luvox, Clexa, Paxil) that caused them to move
lethargically and speak in affectless monotones’, but as a social activist, he is
silent, or lost: ‘“Where’s your friend?” “Ashton took a Zyprexa and then fell asleep,”
Robby said blankly. “Well, I suggest you take one too, buddy, because tomorrow’s
a school day.”’ Drugs are like fast food, convenient. Further, the simulacrum of the
chemical life comes to precede the real: ‘The kids were unreliable – their meds
were proof of that.’ Where the ‘meds’ one takes becomes the new physiognomy in
the age of simulation, then we are reduced to a paralysis that mimics the
drowsiness brought on by Zyprexa. Of his 11 year-old son, Ellis says: ‘without the
drugs Robby couldn’t sit still. Without the meds he wouldn’t have been able to visit
the planetarium. Without the Ritalin he couldn’t have cruised the mall earlier in the
week for a (Halloween) costume.’
Drugs stitched in to the fabric of life, naturalised, act as a disciplining power –
Michel Foucault’s ‘capillary power’. Rick Moody6 says about his own struggle with
‘meds’: ‘The body is directly involved in a political field; power relations have an
immediate hold upon it; they invest it, mark it … to emit signs’, but he also refuses
an explicit political critique of ‘big pharma’, where our supposedly supportive,
transformative, curative and smart prescription drugs serve as pharmaceutical
prisons, or ongoing forms of surveillance and control. Where moral injunctions or
imperatives may be disguised as invitations to liberal freedoms (‘Enjoy!’, ‘Have a
nice day!’), supposedly liberating prescription drugs may then become literally
prescriptive, mood engineering no longer being a choice, but a paradoxical cultural
injunction whose ‘emitted sign’ is civil obedience. Moody’s post-ironic response is
to live that injunction out, to explore its terrible shame, to refuse to confess what he
suggests, in the end, is American culture itself, hooked on convenience, or the
quick fix, within a politically moral vacuum fighting a pharmaceutical war on
‘terror’. As one user of Klonopin says on her weblog: ‘I really wish they could isolate
whatever works in Klonopin and separate it from those annoying side effects we’ve
talked about (addiction, falling down stairs, lapsing into comas.)’
Feminist writers of autobiographies centred on illness, announce their
unashamed intention to people these arid pharmaceutical landscapes with the
embodied, politically active voice. Their kind of story-telling re-animates the flat
affect of the written prescription and its writing family, restoring a narrative shape
that is basic to the conception of a life story. At the same time, they suggest that
good doctors may well do the same, particularly in the oral genres of case-history
taking and dispensation, as opposed to the affectless mode of written prescription.
Political autobiography as pathography has roots in Our Bodies, Ourselves,
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a handbook for women’s health and sexuality, first produced in 1970 and now
a website.10 Such writing suggests that there is something deeply astray in
deconstructive novelists in their relationship not so much to prescription, as to their
bodies themselves; while it also rejects medicine’s approach as depersonalising and
personal-confessional new ageism, moving outward to empower those who wish to
resist complicity in prescription culture.
The BNF, like the hyper-realists, brackets out the ethical-cultural contexts in
which the consumption of its contents actually takes place, as a prescribing
superego. The manual shows some of the very symptoms, such as flat affect, that
mood stabilizing drugs are supposed to treat. Medical students are not taught to
read the BNF critically, as text. The project ‘Writing out’, brings contemporary arts
and literary criticism into dialogue with medicine, through an interdisciplinary
group focusing upon ‘enriching’ parts of the BNF dealing with mood drugs. The
project has an end product – an ‘enriched’, electronic BNF that can be consulted
by medical students, doctors, and patients. This critical commentary includes
visual analysis of pens given as free gifts by drug companies, and of banners
used on websites advertising pharmaceuticals, showing that these semiotically
reproduce the very symptoms the drugs claim to cure.
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ReGenesis – Facts Behind the Fiction
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Bodies ravaged by engineered viruses. Pandemics threatening the lives of
millions. Dormant genetic diseases unexpectedly – and tragically – awakened.
Scientists seeking to protect our bodies through discovery, mindful of the risks
of misadventure.
Science fiction, be it in print, in movies or on television, has the power to
thrill, to inspire, and to engender genuine interest in the scientific endeavor.
However, because of its tendency towards the fantastic, it can also foster
misunderstanding and unwarranted fear of scientific discoveries wreaking havoc
on our bodies and our lives.
Enter ReGenesis, the award-winning Canadian television drama now in its
third season. In an effort to create a show that is simultaneously entertaining
(as evidenced by 11 Gemini nominations in 2006) and based on “science fact,”
with story lines that are extraordinary yet plausible, ReGenesis relies not only on
creative talent, fine acting and production values, but also on its scientific advisor,
Dr. Aled Edwards, a renowned molecular biologist. Even its flashy computergenerated imagery, produced by AXS Biomedical Animation Studio, is firmly
rooted in hard core science.
But ReGenesis is not a documentary, and so the quest for drama leads
inevitably to the sacrifice of full scale “science fact” for entertaining forays into
the sci-fi realm. To fulfill their commitment to portraying genuine science, the
producers of ReGenesis, Shaftesbury Films, have partnered with the Ontario
Genomics Institute to produce “Facts Behind the Fiction,” online fact sheets that
explore the science – what’s genuine, what’s plausible, what’s unknown or unlikely
– for each episode, allowing viewers to be engaged, entertained and informed.
This session will feature an animated discussion with and amongst
panelists – including a creative visionary, a CGI expert, a scientist, and a science
educator – representing key elements of what makes ReGenesis so uniquely
successful at merging art with bona fide science.

1 Cast, ReGenesis, Season 3
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2 Human Body exhibition
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Public Accessibility of Cutting-Edge
Art and Science

3 Human Body exhibition

This presentation examines recent Ontario Science Centre exhibits and how they
relate to the topics of this symposium. In particular, we will share our experiences
with using exhibits to make cutting-edge science more accessible to the public,
describe different curatorial endeavors used to advance these aims, and explore
the intersection of art and science in the context of the Science Centre. The
exhibits we explore centre around the human body, a fertile area of discussion
given how much of today’s pop culture is obsessed with this topic.
The Aging Machine exhibit is the very popular update of the well-known and
loved permanent exhibition Human Body at the Ontario Science Centre. Alongside
this proven permanent exhibit, The Ontario Science Centre, in the last year, has
presented several internationally-renowned yet quite controversial artistic
endeavors, filling the thirst for information within immensely expanded horizon of
the body related topics.
Many health issues were addressed in controversial exhibition BODY
WORLDS 2, created by Dr. Gunther von Hagens featuring more than 200
authentic human body specimens, including organs, transparent body slices and
25 whole-body plastinates. In spring 2006 via the Digifest and Fusion festivals,
among others we premiered locally Kim Collier’s film The Score and the living
exhibit Victimless Leather by Catts and Zurr as well as Meart - The Semi Living
Artist. This also originated from the SymbioticA laboratory at The University of
Western Australia in collaboration with Georgia Tech. How do such art exhibitions
relate to ongoing scientific research in the field?
At the beginning of the 21st century, we are heading into yet another
technological revolution. This time, convergence of nanotechnologies and
neuroscience is set to lead the next wave of technology, which is expected to
influence our lives more than any of the previous ones. As it already has
happened several times throughout the history, the new technology is enabling
a quantum leap in our scientific advance. A full century was needed for all
important bits and pieces required for the information technology to come
together. Looking ahead, the current research opportunities in the field of
neuroscience, more specifically biochip and brain to machine interface, enabled
by nanotechnology brings us closer to science fiction. Direct brain to brain
communication seems to be out of the science fiction domain, the only question
remaining is: do we have the technology already?
Currently, a major exhibition is being developed in the Ontario Science
Centre, which will explore the challenges associated with sending humans to
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Mars. The human exploration and inevitable expansion into the solar system
will depend on our ability to survive both the harsh radiation environment of
space and the extreme isolation and confinement that crews will endure on
the two and a half year mission. Potential solutions will be addressed through
exploration of innovative technologies, physical countermeasures, and
environmental design, while exposing ethical challenges associated with
achieving such a mission.
With international missions on the horizon to put astronauts on the Moon,
and eventually Mars, humankind will soon realize the dream of expanding
our presence beyond Earth. Like many technological advancements, the
question “should we go forward?” has been lost in the excitement of the race
to be first.
As a Science Centre, we must ask how do we get our visitors to question
science, and the potential impact it will have on their lives now and in the future.
From genetic modification to space exploration, science and technology
increasingly challenges our ethics and ideals. As moderators of these dialogues,
science centres must make room for subjectivity and the personal perspectives
that audiences bring with them.

COMMUNITIES AND CONVERSATIONS

4 Sketch of BODY WORLDS 2
Liver Metastases plastinate

[IN SITU] AR T BODY MEDICINE

70

1 Steps in the transfer of DNA segments called conjugative transposons. The DNA segment is represented as a bar inside the chromosome of a
bacterium, labeled "donor". To transfer, the conjugative transposon excises itself from the chromosome and transfers a copy of itself to a recipient
bacterium, which is in tight contact with the donor bacterium. In the end, both the donor and recipient have a copy of the conjugative transposon.
If the conjugative transposon carries genes such as antibiotic resistance genes, the donor acquires one or more new traits. The process shown
here occurs within a matter of hours. Our work has shown that this process occurs frequently in the human colon.
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Following Nature’s Lead
into Unexpected Places

I have been asked to describe the experience of an “aha” moment in my
research. The fact is that I do not believe that there is such a thing as a single
“aha” moment, where everything comes suddenly into focus. Rather, it moves
in short steps, which can leave in a single direction but constantly tempt the
adventurous scientist to veer into unexpected directions. To explain how I came
to this view of science, let me tell you the story of how I started out to learn about
the basic characteristics of an integrated bacterial DNA element and ended up at
a pig farm.
I began my scientific career in theoretical physics. I spent over 6 years as a
teacher and a research scientist in that area. In that field, where research
workers work on their own, the “aha” moment is almost believable, but biology is
a very different enterprise that renders such single moments unlikely. When I
made the transition from physics to microbiology, I was very naïve about what was
considered state-of-the-art in microbiology. I did not realize that there were
fashionable bacterial systems and very unfashionable areas, such as the one I
entered inadvertently.
In my ignorance, I randomly walked into an institute (the Anaerobe Laboratory
at the Virginia Polytechnic Institute) that focused on a poorly understood group of
bacteria that are the numerically predominant in parts of our mouths and colons.
Normally, these bacteria play a beneficial role in human and animal health, but
they can also cause life-threatening infections if they escape the human colon
during surgery or other trauma.
After training in the rarified atmosphere of theoretical physics, I was
attracted, oddly enough, by the unfashionable nature of the field of intestinal
bacteria because of the challenges it posed. It did not take long for me to realize
that research on these obligately anaerobic bacteria that constituted the
“unacknowledged majority” of the bacteria that normally occupy the human
colon was in a very primitive state compared to the sophisticated high profile
E. coli system.
Most of my work during the next 20 years would seem rather abstruse to the
average person, because it involved developing tools for studying a genus of
anaerobes called Bacteroides, which accounts for nearly a fourth of the total
population of the bacteria in your colon. A subject on which we have been
working most recently is a type of DNA segment that is normally integrated in the
bacterial chromosome but can excise, circularize and transfer itself from bacterial
cell to bacterial cell by a process that involves direct cell-to-cell contact.
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2 The reservoir hypothesis. The hypothesis states that bacteria that normally reside in the colon
not only interact genetically with each other, by processes such as that shown in Figure 1, but
can also exchange genes in a similar manner with bacteria swallowed from the mouth or in food,
which only stay transiently in the colon. That is, colonic bacteria act as "reservoirs" of genes in
the sense that they routinely acquire and transmit genes to other bacteria. Based on our work,
this is now thought to be a major source of antibiotic resistant bacteria, which have picked up
their resistance genes in the human colon.

The elements are called conjugative transposons. Many of them carry genes that
make the recipient cell resistant to antibiotics. Since Bacteroides can cause
serious infections if they escape from the colon, their ability to resist the action of
antibiotics can have important health consequences.
We began to focus on a particular conjugative transposon called CTnDOT.
We had discovered, and described in numerous publications, the genes needed
involved in the excision of CTnDOT from the chromosome, its transfer from one
bacterial cell to another and its integration into the recipient cell chromosome.
I had been viewing CTnDOT as a model for conjugative transposon transfer, but a
“dark side” of my interest was beginning to emerge, one that would soon take me
out of the ivory tower and closer to the pig farm.
This process first started when I began to wonder about the actual
importance of CTnDOT in the human colonic bacterial population. It may
surprise you to learn that a scientist could spend years studying a phenomenon
without knowing its practical implications, but at the time, this “model system”,
or science for its own sake, was the rule rather than the exception, at least in
respectable scientific circles.

Fortuitously, when I left the VPI Anaerobe laboratory to come to the University
of Illinois, I had brought with me a collection of about 200 Bacteroides strains that
had been isolated before 1970. This group of strains seemed an ideal collection
to answer the question of how widespread CTnDOT was in the days before
tetracycline, the antibiotic that stimulates CTnDOT transfer, was widely used and
how widespread it is today. To our surprise, more than 20% of the strains isolated
before 1970 tested positive. But a greater surprise was to come.
I decided that we need a collection of more modern strains, ones isolated in
the 1990s. We isolated Bacteroides strains from rectal swabs provided by human
volunteers in 1990s and screened them for CTnDOT. I expected to see CTnDOT in
about 25% of the isolates, as had been the case with the pre-1970s isolates.
Surprisingly, CTnDOT turned up in over 80% of the isolates. Something had
happened in the decades since the 1970s that had caused CTnDOT to spread
widely among Bacteroides strains in the colonic environment. A possible clue
comes from the fact that transfer of CTnDOT is stimulated by exposure of the host
bacterium to the antibiotic tetracycline. Possibly widespread use of tetracycline,
which began in the late 1960s, had triggered the movement of CTnDOT.
So how did I get from this study to the pig farm? Once I had acquired a taste for
ecological studies, I began to wonder about agricultural use of antibiotics such as
tetracycline for growth promotion and prevention of infections in crowded animal
populations. Could they be promoting transfer of antibiotic resistance genes from
animal to human strains of bacteria. I had become acquainted with Terry
Whitehead, a scientist working at the USDA regional laboratories in Peoria, IL.
Terry and his colleagues had been isolating antibiotic resistant bacteria from a
feces-collecting tank under a swine barn. They were interested in taking a
census of resistance genes is these isolates. We agreed to collaborate with them
by screening their strains for antibiotic resistance genes.
In this case, we cast our nets more widely to include not just the resistance
genes on CTnDOT but also other resistance genes that might explain why Terry’s
isolates were resistant to an antibiotic called Tylosin, which had been used on that
particular farm. We found some of the same antibiotic resistance genes in pigs
(e.g. ermB) that we had found in human Bacteroides strains. The Bacteroides
strains in which ermB was found were the ones isolated in the 1990s, not before,
indicating that ermB had entered human colonic Bacteroides strains only recently.
Out finding of identical genes in human intestinal and pig bacteria does not
prove conclusively that resistance genes from farm animals have migrated into
human intestinal bacteria through the food supply, but it certainly raises the
possibility of such transfers. If so, agricultural use of antibiotics could have an
important effect on human health. Our work has convinced many scientists that
the flow of genes between different bacteria is as important as the flow of bacteria
from one host to another. Our contribution, however, has not been unique. It has
been part of an evolving scientific view of the consequences of antibiotic use in
agriculture and in human medicine. Not only have there been no “aha”
moments, but the process has been more like a continuous committee meeting
than the solitary journey of an individual scientist.
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The Life of a Microbiologist

Upon looking at my curriculum vitae one might comment that I have not followed
the traditional path of a scientist practicing his or her craft in the first part of the
21st century. I chose not to focus my entire career in one aspect of my chosen
discipline. Rather, I have worked in many areas of microbiology from bacterial
protein export, bioremediation, biofilms, phage mediated antimicrobial therapy,
microbial characterization of whole plant corn silage, metals transport, the study
of HIV and most recently employing novel methods for control of hospital acquired
infections, a thirty billion dollar problem for the United States. The intent of this
essay is to describe how I came to be this sort of scientist or simply a microbiologist.
As an undergraduate I investigated the life history strategies of two species of
cave spiders. One lived near the entrance where food was plentiful while the
other lived further away were resources were scarce. Studying the life of spiders
taught me many things, from the scientific method, to how to succeed in an ever
increasingly competitive world that is science today. My conclusion was generalists
win; specialists are always at risk. However, at the same time I was bit by the
research bug and went off to study microbiology.
The scientific discipline that is microbiology is remarkable in that the creatures
we study are the terra-formers of the planet, responsible for the food we eat, the
air we breathe and to some the extent the quality of the water we drink. To put it
in terms we all can appreciate, without microbes there would be no chocolate!
Some say that my research career has been as varied as the discipline. I am
uncertain if that is a compliment or a criticism. However, in the remainder of this
essay I hope to covey to the reader how and why I do science in the manner that I
do, so that the reader can pursue the dream with me.
First, good science requires passion. This was truly the first lesson I learned.
You have to invest in the area that you are studying to a level and extent that folks
believe that you are possessed. I learned this while conducting work where as a
graduate student I was challenged to think how microbes might be used to reduce
toxic concentrations of selenate and selenite found in surface and ground waters
of the western United States. I learned that some bacteria have a curious property
that when presented with high concentrations of selenate or selenite, they will reduce
the selenium in the anions to its elemental form, literally committing suicide.
My challenge was to figure how to optimize this process while at the same time
decipher the molecular events as to why bacteria display this particular behavior.
Consequently, I read and read and read everything written on this curious element
and to this day can still explain how modern xerography works. Recall earlier
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I said, that generalists win and specialists are always at risk. So while this first
principle of passion might suggest specialization, I approached the problem from
the perspective of a generalist. A consequence of this approach is that I quickly
bombarded my mentor with many extraneous facts, and wild alternative hypotheses.
However, being an outstanding mentor, his response to my passion and curious
interpretations of data developed based on my current reading was simple, “your
conclusions bother me”. It also didn’t help that I dressed up as Captain Selenium
for Halloween. Over time I learned that the simplest explanation is often correct,14
yet occasionally the complex ones have merit too. The trick is to figure out when
the complex ones are correct. Thus, using a generalist approach helped me figure
out the tricks that microbes are constantly performing. Today, increasing pressure
to be first to publish often limits whether a mentor will allow the student to achieve
this realization on his or her own. However, passion remains a prerequisite.
The second thing I came to appreciate happened while a post-doctoral fellow.
Simply put: Don’t mess with mother nature or at least listen carefully. At the time
I was investigating bacterial protein export, specifically, the principal component
of the public export machine, SecA. This protein is one of the wonder proteins
found in all bacteria.13 It asks but one question of each protein synthesized inside
the cell. Would you like to go out? Once it receives an affirmative answer it then
facilitates the transport of the responding protein out of the cytoplasm. My task
was to understand how the synthesis of this wonder protein was controlled.
Approximately 40% of all the proteins synthesized in the common intestinal
microbe, E. coli, leave the cytoplasm. We knew this going into the regulatory
study: Too much SecA is bad, too little SecA is bad. So like all good molecular
microbiologists I made mutants in vitro and when we tried to characterize the
mutants in vivo learned that they were no longer mutants. Selective pressure
associated with the biochemistry of SecA favored revertants and we discovered that
the regulation of SecA required a complex explanation rather than the simple one.7, 15
The third thing I have come to appreciate is that in order to conduct science
one requires a patron. Science is a competitive business with limited resources
and what might start out as a side project in the lab may end up becoming the
focus of your life. I was fortunate that one of my side projects grew into a major
focus of my laboratory introducing me to new areas of microbiology and a new
way of doing science. The patron required that I employ an interdisciplinary team
in order to quickly move results from the bench-top to the field. This project
required the development, testing, rapid prototyping and full-scale field trial of an
integrated membrane bioreactor capable of degrading vapor-phase volatile
organic compounds at a price point similar to granulated activated carbon.
Remarkably it worked, not because anyone one was especially smarter than
anyone else but rather the team worked. Interdisciplinary teams bring a whole
new dimension to the conduct of science. Each member of the team must listen,
learn and contribute. Folks don’t know what they don’t know. Listening and trust
develops into synergy. Synergy leads to results1-3 and results lead to further funding.
I am now firm believer in the utility of employing interdisciplinary teams. I have
used this approach for all subsequent focus areas of my lab and it has served me
well.4-6, 8-10, 16-20 However, reflecting back the reader will appreciate, as do I, that I
was primed to reach this conclusion for this is the foundation of being a generalist.
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The microbial world continues to amaze me each day. One need only listen
to Microbeworld Radio12 or its podcast from iTunes11 to appreciate how the unseen
life of our planet influences our lives each day. After listening to a few programs I
hope you will appreciate how I got to where I am. So, why am I a microbiologist?
The answer is simple, exploration of the microbial world takes us all on a new
adventure each day and these adventures lead us to a better understanding how
microbes can help us, plus its fun! Where I’ll end up, I cannot say but there is
always the mystery of chocolate.
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Art as Applied to Medicine:
Reconfiguring the Body

1 Left orbital exenteration

1a Left orbital prosthesis

3 Osseo integrated
implant system
used to retain a
prosthetic ear

3a Prosthetic ear
(auricular
prosthesis)

Artificial body parts have been found that are over 3,000 years old. This indicates
the profound need of human beings to restore an absent body part in an attempt
to address their functional, psychological and sociological needs. The prosthesis,
an artificial replacement of a missing body part, embodies the material culture of
the period in which it was made. It displays the intersection of art, material
science and technology situated on the body. Historically, we find facial parts
fabricated in tin and masks made from leather. In the present day, we employ
medical grade silicones and micro robotics.
Most people are familiar with artificial limbs. In the mainstream media,
emphasis is commonly placed on the technology that allows an individual to run,
play sports, and otherwise return to function as a “normal” within society. The
emphasis is on restoring the function and not the visual. However, there are many
people with severe facial disfigurements or other deformities that we seldom see
or hear about. What is the value of a face, the ultimate locus of the identity? What
makes a facial disfigurement the ultimate taboo? Does restoring the appearance
serve a deeper, though less easily articulated, need? What value is placed on
restoring the surface in contrast to the restoring the functional loss of a body part?
What purpose does a prosthetic serve that is primarily tactile?
The concept “prosthetic” has come to embody many meanings in the cultural
theory environment in addition to its definition as an artificial body part. This is
particularly so in the area of breast cancer where the prosthetic has been accused
of embodying a heterosexist ideology.1 This is a narrow interpretation of the multidimensional response an individual has to an alteration of the physical self, often
the result of a life threatening disease. It also fails to recognize the many roles,
whether aesthetic, ritualistic and functional, the prosthetic device can assume.
In his 1963 book, Stigma: Notes on the Management of Spoiled Identity,
Erving Goffman highlighted a perspective on the human body interacting in a
social context. A person with an altered appearance becomes a “failed normal”
whose identity has been spoiled. Goffman analyzed three types of stigma, the
first deriving from physical deformities. With this type of stigma, “… an individual
who might have been easily received in ordinary social intercourse possesses a
trait that can obtrude itself upon attention and turn those of us who he meets
away from him.”2 Little exploration has been undertaken into the role of
prosthetics as a means of stigma management in the non-conforming body.
“It seems like our bodies become present in our daily lives and in social
interactions when there is a problem with them. During “ordinary circumstances”
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4 Right mastectomy
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2 Middle finger with amputated distal tip

2a Middle finger with prosthesis

however the body is taken for granted to the degree that it might become invisible.
One’s body might not be made relevant to interaction unless there is “news”
about it. A deviant differentness in one’s appearance, however, calls attention to it
in a problematic way and disrupts the routine of interaction.”3
The degree to which one’s stigmatized condition interferes with social
interaction plays a significant role in the ways in which one experiences the
discrediting implications of his/her stigma.4 Therefore, cancer that causes an
alteration in the visible body stigmatizes individuals who then may seek to develop
techniques of information control.
Although a prosthesis is defined as a substitute for something that is no
longer there, any prosthesis, and particularly a breast prosthesis, is invested with
properties that make it much more than a passive substitute for lost tissue. The
prosthesis can contribute to the refiguring of the non-conforming body with the
self and social interaction. What motivates a woman to wear a prosthesis after a
mastectomy? What are the motivations for choosing an aesthetic custom-made
prosthetic device? Does art, choice and a sense of control mitigate the loss?
Can a prosthesis be empowering?
“The loss of control over one’s body is manifested by the physical changes in
one’s body in surviving cancer, which usually results in feelings of vulnerability.”5
“It has been suggested that the body has various dimensions, including one’s
physical being and the ‘sociological body’, which exists as a ‘dialectic between the
subject and society’.”6 A prosthetic device, similar to clothing, is a covering
designed to be worn on the body and, similar to fashion, it is part of the
construction of an embodied identity. A “cosmetic” prosthetic device constructs
a visual representation of what was lost and gives the wearer the means to
transform, construct and reconfigure the altered self.
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The Institute of Utopics
http://www.utopics.ca
Geoffrey Pugen
Independent Artist

“Modify your body.”
-Scott Martin, Director, Utopics

1 The Institute of Utopics Logo

The Institute of Utopics is a community of individuals exploring their inner life
through their inner animal. It was founded as a technological research
organization dedicated to the promotion of individual and collective liberation
through meditation on the body. With wars, global warming, spreading diseases
and species disappearing across the earth, many people have turned inward for
solace. Self-renewal is our activism. By becoming an animal, your consciousness
renews and recharges, reflecting positive change for the world, and an attempt to
return to a sustainable habitat.
The term Utopics, coined by founder and director Scott Martin, literally
means "transformation of nature into the ideal". Presently, the institute offers
users a 3-phase metamorphosis program in which users find and explore their
inner animal, transform and live in nature.
The phases can be practiced in your daily activities and documented online
by creating your inner life profile on the Utopics website.
The inner life on Utopics is a way to realize one’s own individual and unique
wholeness. One looks at the sense of the Divine in this process: the experienced
pattern of the other in the human psyche.
Your Utopics dreams and myths are constellations of archetypal images. They
are told through your inner animal that lives deep within you. Most people ignore
their own inner-self, and become disconnected to this passion and desire.
Through this program you discover your inner life and build it in order to see,
communicate, and transform your whole being. The opposites of the outer and
the inner life are now joined in marriage. Great power arises from this integration.
The 3 phases are:

2 Claots & Jossger, 2005

In Aerobia! users move through 7 steps to find and connect with their inner
animal and find true love. The first step is Meta_tation - Users are asked to
imagine a metaphysical world where all species can transform into a visualization
of their inner self. From this point users go through a series of body exercises
infusing and testing their inner animal. Some users find their inner animal
instantly, while others go through many different animals over time.
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2. The Key of Dreams
Liberate your dream warehouse and control the lucid palate of your subconscious
sponge, envelope ego.
In the Key of Dreams the user experiences vision quests, out of body
experiences, meeting and befriending avatars, guardians, and other spirits.
Once the user has fully connected to their inner animal they will become more
aware in their dream state. Users learn to create a dream book for their inner life
by empowering the avatar into a self-aware dream-state – a lucidity.

3. The Art of Remazing
Undress the coat of your desire, data purge, unlock and learn, share, teach
remaze and release! Destroy your outer life / Develop and Remaze your whole
being.
In the Art of Remazing your inner life evolves and transforms your whole self
into a new being, an altered being that awakens. Users integrate their animal into
their daily activities creating a sustainable habitat.
"...if you’re discovering your dolphin - swim through your daily life."
- Scott Martin
Dressing and modifying your body, environment, habits and consumption are
an integral creation for the user's experience of Utopics and final realization of
love, connection and empathy.
The Animal is an immortal spiritual being inside of us. When you have found
your true self, the experience is multidimensional. The capabilities are unlimited,
even if not presently realized — and those capabilities can be realized. Users not
only connect and deeply activate their body, accomplish their goals and gain
lasting happiness - but achieve higher states of awareness and ability.
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The Blanket Project

May 2007 marks the 10th year anniversary of the victory of Deep Blue, the IBM
computer over World Champion Gary Kasparov in the landmark chess match.1
The computer demonstrated superior playing skill to its human competitor and
thereby an arguable intelligence for the game. Machines are increasingly
demonstrating a capacity for intelligent behavior, but only insofar as they are
gauged within limited domains. It is conceivable that a machine could equivalently
demonstrate a sensual intelligence. This is the objective of the Blanket Project.
The Blanket Project is an ongoing effort to create a fully autonomous robotic
blanket, able to navigate through a bedroom or similar environment seeking out
people for intimate encounters. The Blanket is a subtle companion, not demanding
much attention, rather quietly nestling its way into one’s personal space to provide
comfort and physical stimulation, especially when a person is in need.
The Blanket contains 31 motorized joints that are interconnected by aluminum
linkages into an XY grid. This motorized frame enables deformation into different
shapes. In turn, the shapes are coordinated into patterns by an attached computer
creating kinetic motion. Some of the patterns act as gaits, allowing locomotion
from one place to another, and some patterns embrace and stimulate a person.
At this stage the movements are randomized. The Blanket is not yet 'aware' of
its surroundings or people within it. Still, viewers are free to engage the device,
touching it, or lying underneath. In the next phase of development, a variety of
sensors will be added to monitor touch, pressure, motion and location, such that
the Blanket can perceive its environment primarily through physical contact,
including the shape of objects it covers. In the final phase, machine-learning
algorithms will be employed in the programming to allow the object to adapt its
motions to the preferences of its partner. It will learn the range of its movements
and those that are kinetically optimal considering its own unique shape, it will
learn what actions are desirable to its partner in the present, and it will store and
process each session, cultivating its own characteristic behavior.
Clearly, the Blanket is designed to be anthropomorphic. As such the features
have been generally derived from animals, and more specifically endoskeletons.
It has a musculoskeletal system composed of the aluminum framework actuated
by motors. We are working towards a nervous system composed of tactile sensors,
local and central processing units with memory that feed back to the actuators.
Also, the inner mechanisms are protected by a soft material that, like flesh,
translates pressure to the sensory system, as well as provides a relaxed interface
for other creatures to touch. Yet unlike many other creatures, the Blanket does
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2 A child interacting with the robotic blanket
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not contain eyes, ears, nose or mouth. Indeed the predetermined tactile
functionality of the robot has served to evolve and differentiate its form.
The object's very shape as a blanket was selected in large part for its utility.
A blanket is pliable to a variety of bodies. The broad surface follows the shape of
the body with ease. It seems a natural technology for revealing information about
the body it covers, and quantifiable signals in particular with the addition of
sensors. Similarly, the form of a blanket, once mechanically enabled, also permits
dynamic shapes to be assumed that can complement a body. Embedded with a
motorized grid the device moves according to similar principles as a 3D animated
“wireframe mesh”.
While the shape is useful, equally important is the host of associations that
the project invokes by way of a blanket's deeply embedded usage in culture.
They are the most basic form of clothing, and one of the earliest technological
developments. They are encountered at such a young age, being perhaps the first
fabricated item infants experience as they transition from the warmth of their
mothers’ wombs to the external world of objects. Blankets are clung to throughout
the most intimate moments of life: sex, sickness, death, and rest. Only in their
absence does it become clear how fundamental they are to being human and to
being alive.
Relative to the cultural history of blankets, robotics is relatively nascent and
experiencing artificial creatures is still quite a phenomenon. When human traits
and abilities are replicated or subsumed by a machine then our domain as
human beings is called into question. This is the reason why Gary Kasparov's
defeat took on such mythic resonance. Albeit mathematical, chess involves such
a massive cascade of decisions that it once appeared that only a human could
combine the requisite intuition and analysis to navigate the game's complexity.
Through “Brute Force” of sheer number crunching, Deep Blue's win was a
cathartic moment, raising doubts about the uniqueness of human cognition.
Similarly, by combining robotics with a sensual object the Blanket Project
questions whether a machine can itself be sensual, compassionate, even loving.
This to some is an easy idea, to others repulsive.
It is the sum of these aspects, the utilitarian, and cultural-aesthetic, which
frame the Blanket Project's public reception. At this stage, the Blanket is
perceived as anything but the subtle companion it is intended to become.
Sensationalism is a factor. The opportunity then is to learn what sort of personal
experience can be garnered in this context. As such, a series of performances are
being staged with performance artist Kerry Segal that explores how dynamic play
and genuine embodied interaction can be exchanged with an electric partner, in
the hypersensitive environments that are our various social milieus.

1. "Deep Blue." Wikipedia. March 20th, 2007. http://en.wikipedia.org/wiki/Deep_blue
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1 Grace State Machines: Emma Howes and robot prototype, 2007, Robo-Coop event, Usine C (Montreal).
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Grace State Machines:
Flesh Bodies
Bill Vorn and Emma Howes
Concordia University

3 Grace State Machines: Emma Howes
and robot prototype, 2007, Robo-Coop
event, Usine C (Montreal).

Flesh Bodies is a first step towards a larger Robotic Art performance project
entitled Grace State Machines. The name of the project is inspired by a virtual
“state of grace” that could be expressed by automatons and other finite state
machines.
Through this project, we want to explore the close relationship between the
real physical human body and machine body. We want to express the inner
perceptions of both entities and how they intertwine, blend, mingle and become
blurred as they interact and exchange in an intimate dialogue between the
organic and the artifact.
We propose a twenty-seven minute stage performance involving solely a
human performer and a machine. Both are linked via a high-end motion capture
system and a set of biofeedback sensors and interfaces. By monitoring the
human body movements and internal states and transposing this information to
the robot body, we aim to establish a dynamic and symbiotic relationship between
the actors. Both eventually blend into a single organism, where flesh, bones, wires
and tubes become a whole individual body.
The robotic machine is built as an abstract shape and is composed of
actuated sections similar to flight simulator platforms and capable of producing
very complex movements. The machine will sometimes react to the performer’s
body movements, sometimes move on its own behaviour and induce a response
from the performer. We aim to induce empathy from the viewers towards a
character, which is nothing more than an articulated metal structure. The strength
of the simulacra is emphasized by opposing the personalities of the performer and
the machine, by subverting the normal perspective of human communication.
By this project, we want to question the notions of physical perception, body
expression and personal identity, and address kinaesthesis not only as an internal
proprioceptive mechanism, but as a potential exterior phenomenon actualized
through the robotic extension of the body. This encounter between the living and
the non-living evokes the dichotomic correlation between the mind and the body,
between the self and the other, between the real and the imaginary.
Since its early stages, our artistic work has been strongly influenced by
scientific advances in Artificial Life. We are particularly interested in studying and
developing cellular automatons, artificial social systems, genetic algorithms,
adaptive behaviours and reinforcement learning processes in order to produce
innovative works of art. Our conceptual framework is not only based upon
Artificial Life, but also immersive environments, connectionism, reactivity and
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2 Grace State Machines: Emma Howes and robot prototype, 2007, Robo-Coop event, Usine C (Montreal).

artificial behaviours (implanted and emergent), with the underlying intention of
producing an aesthetic medium out of machines. Our approach is based on
simulating living organisms by stimulating a reflex of empathy from the viewers
towards responsive machines. Our work is defined by an aesthetics of empathy
and anthropomorphism from human reactions engendered by animating abstract
mechanical structures. Suspension of disbelief is an inevitable reflex experienced
by most viewers that allows the artist to bring life into inert matter.
What makes a machine turn into a living creature? Behaviour is certainly a
keyword in anthropomorphic automaton design and actualization. A certain level
of realism may be achieved by the illusions induced by actions and reactions of
the animals and the machines: the success of this dynamic form of computermediated communication may be measured by the effectiveness of the simulacrum.
An effective simulation of the living is the result of different parameters acting to
trigger impressions and empathy (visual appearance, sound emission or physical
movement, for example), but behaviour may be seen as the most convincing one
as it gives a strong impression of autonomy and self-consciousness.
Uncertainty also plays an important role in the behavioural relation with the
viewer. Animated metal parts in a robot or dots on a computer screen can be seen
as being alive if they move and react in a non-repetitive and unforeseeable way,
giving a strong impression of self-decision and autonomy. Do Artificial Life
creatures have to be figurative representations (anthropomorphic or zoomorphic)
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to be convincing? The premise of our hypothesis is that, as long as they manifest
autonomous behaviours in the interaction process, agents could bear any abstract
visual form.
Recent research in Artificial Life and robotic technology encourages a new
kind of art form that combines artificial morphogenesis, immersive environments,
interactivity and reactivity with multiple theatrical cognitive machines (robotics,
automation and animatronics) to achieve aesthetic results. We often use the
expression "theatrical machines" to describe physical and autonomous robotic
agents integrating some kind of multimedia objects in their ontology (sound, light,
video, etc). The examples of application using this new form of expression include
emulation of realistic creatures and lifelike systems, conceptual exploration in the
aesthetics of artificial perceptions, behaviours and interactions, embodiment of
machine mechanisms, etc.
The research we pursue is principally based on perception: the viewer's
perception of the robot and the robot's perception of the environment as well as
itself. Perception guides the effect created on the viewer. This is why the work is
steered by this fundamental question: is it possible to create an impression of life
simply through human-machine reactive behaviours of abstract robotic structures?
Our work is based on the merging of aesthetic, philosophic and scientific
questions related to machine ontology, its awareness, perception and potential
"sentience". An ontology describes how the world in which the agent lives is
constructed, how this world is perceived by the agent and how the agent may act
upon its world. Robotic ontology is generally defined by a formal description of the
component parts and their individual role and behaviour. Our research also
investigates the notion of the artificial construction of "self" as the leading theme
of our creation projects. Construction of subjectivity through perception leads to
aesthetics, thus engaging into the very subject matter of art.
Using robots in a live human-machine performance context is a new field of
exploration for us. In and of itself, working with machines and automatons raises
numerous philosophical questions about life, consciousness and intelligence, the
evolution of humankind and its quest for identity. We aim to contribute to this
debate by creating works of art that intrinsically address these issues.
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Traditional Healing Practices: Combining Western
Medicine and Eastern Medicine for Optimum Health
Devan Nambiar
Alliance for South Asian AIDS Prevention

The Three Main Forces
Ayurveda and Siddha focus on the body constitution. The human body is seen as
a microcosm of the macrocosm.
There are five elements in nature: fire, earth, water, air and ether. The Yogis
(ancient seers) recorded three forces, tridosha in the basic existence of life.
These three forces are a condensation of the five elements: fire, earth, water, air
and ether. From the five elements arise vata from air and ether, kapha from water
and earth, pitta from fire and water. All these five elements are energy in different
forms. These five elements make up all matter in the universe.
The dosha or biological humor is defined as impurities or waste products that
arise out of the process of the body’s metabolism. When a dosha dominates or is
out of balance, disease arises. The tridoshas (vata, pitta and kapha) are involved
in all functions of the body, influence our health and has an impact on Prana (life
force). Air is the predominant factor in vata, water in kapha, and fire in pitta that
inhibits all living things. A person can be a combination of one, two or three with
one of the elements (doshas) dominating the other.
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In Ayurveda and Siddha, health is defined as a balance of the body, mind and
consciousness at its optimum level. The intentions of both these medicines are to
preserve and promote optimal health and prevent disease versus treating disease.
These medical systems demonstrate how the mind, body and spirit interactions
enable us to live gracefully and in harmony.
Ayurveda means "the science of life".1 Ayur means "life" and Veda means
"knowledge or science". Ayurveda is dated to be anywhere from 5,000 to 10,000
years old. At the turn of the first millennium BC the Charaka Samhita (the first
and most important of all Ayurvedic texts) was written. Around this time
Ayurveda‘s most famous surgical text, the Sushruta Samhita was also compiled.
Siddha medicine is practiced in Southern India and originates back to
Dravidian culture. The founder was the Siddha Ayastiyar along with 17 Siddhas
and it dates back to B.C.10,000. The Siddhas were essentially Yogis and
secondarily physicians. Some of Siddha Ayastiyar’s works are still standard books
of medicine and surgery in use among the Siddha practitioners. Alchemical ideas
dominate Siddha medicine because the Siddhis wanted to develop drugs that
could arrest the decay of the body. They prepared medicines of metals and
minerals that do not lose their potency over time. These medicines are available
all year round, can be preserved, and can be administered in small doses.
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The significant difference in Ayurveda and Siddha is the predominance of
vatha, pitha and kapha at different times in childhood, adulthood and old age.
Diagnosis
The first step is to determine the individual’s body constitution to balance the
doshas. The doshas are not only the causes of disease, but also the site of the
disease. Excess dosha will migrate to another site once it has damaged its own
site. As the disease becomes chronic, treatment becomes more complicated.
Methods of Diagnosis and Treatment
In Ayurveda and Siddha, an individual is diagnosed as follows: medical history,
constitution, triple pulse diagnosis, tongue, eyes, voice, complexion, diet,
digestion, sleep, touch, urination, bowel movement and lifestyle (exercise,
spirituality, libido, energy, stress, employment). The methods of treatment are
based on: removal of cause; purification to eliminate excess doshas; balance the
doshas and rekindle digestive fire and rejuvenate to build the organism. For
disease of consumption such as cancer, HIV/AIDS, the procedure is the reverse.
It is rejuvenate first to preserve life; balance the doshas to strengthen the patient;
initiate Panchakaram (detox and rejuvenate) to purify the system and remove the
emotional cause of condition (when the patient is ready). At the initial diagnosis,
it is important to inform the practitioner of any other prescribed treatments.
Principles of Treatment
Ayurveda and Siddha medical treatment is divided into eight (astanga) branches.
They are: General medicine; pediatrics; treatment of mental and neurological
diseases; eye, ear, nose, throat and head; surgery; toxicology; geriatrics or
gerontology; aphrodisiacs.
Once the doshas are diagnosed, treatment is prescribed in these categories.
They are: immune boosters, food combinations, sexual health, illness and general
health, massage and oils, gem and colour essences, Yoga, pranayama (breath
work), spirituality.
Ayurveda and Siddha medicines use many preparations made from plants,
minerals and metals. As Eastern medicines are hundreds and thousand of years
old, many of these medicines, (tonics, elixirs, botanical pills, tinctures, herbal
preparation, etc.), have never been used or tested in combination with
pharmaceutical drugs. It is crucial for any consumer in the 21st century, to be
aware of the potential drug interaction and negative outcomes of combining
certain Eastern medicines and pharmaceuticals. It is equally important to inform
the practitioner if they are taking any prescription medicines and for the
practitioner to be knowledgeable about the prescription medicine.
Most Eastern medicines, whether Ayurvedia, Siddha, Traditional Chinese
Medicine, herbal supplements, Tibetan medicine, or natural health products,
have the potential of causing drug interactions. The increase in self-prescribing
and integrating Western and Eastern medicines, without adequate research in
drug interactions or possible contraindications, can have serious
counterproductive results. The interaction can cause an increase or decrease in
drug levels, which can cause an increase or decrease of side effects or have no
therapeutic benefits for the individual.
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Food combinations are vital to maintain the doshas in balance. The colours of
various foods and the surrounding have an impact on health, digestion and
harmonizing effect on the mind and emotions. Gemstones help to balance one’s
physical and mental nature. Its benefits can be harnessed by wearing gemstones
or via gem–tincture. Gemstones are most effective when touching the skin.
Sexual activity and vitality are directly linked with the tridoshas. In sexual
activity the Ojas (refined nectar, vital energy) which resides in bone marrow can
be disrupted if the sexual activity is not in harmony with one’s constitution. The
Ojas enhances immune system, digestion and is stored in chakras along the
spine. During orgasm the Ojas moves down and too much loss of Ojas can
aggravate vata. It is beneficial to know of breathing techniques (pranayama),
Tantric yoga, satvic (pure) foods and immune boosters to maintain the Ojas
before, during and after sexual activity.
In Ayurvedic and Siddha massage, there are over 16 types of massages and
most of the massages utilize two or more masseurs. All the massages use
medicated herbal oils (Siddha tailam) and these herbal oils are prepared
according to the person’s constitution.
Yoga, meditation, prayers and mantra
The above four are intertwined and incorporated into an individual’s routine.
Based on the individual constitution, the type of Yoga is recommended, whether
Raja, Hatha, Kundalini, Karma, or Iyengar. In addition, pranayama, chakra
alignment and chakra mantras, and visualization exercises are prescribed.
Potent mantras such as, the Gayatri mantra, Om and Shanthi mantra are
chanted first in the morning upon arising along with meditation techniques.
Prayers are recommended at specific times of the day.
Navigating the branches of Ayurveda and Siddha medical systems has
numerous benefits and much potential for healing on mental, emotional, sexual,
spiritual and physical realms of an individual.
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Cancer Immunotherapy:
A Genetic Approach

2 Culture of patient cells in
Wave Bioreactor

Most patients with chronic lymphocytic leukemia (CLL) will die from their disease,
which is incurable. CLL is a B cell malignancy, which means that the patient’s B
cells proliferate abnormally and accumulate in the blood and bone marrow.
Patients who still have the progressive disease following treatment with first line
chemotherapy have a very poor prognosis with a median survival time of 8 months.1
For this reason novel therapies are needed for these patients.
One potential treatment approach exploits the use of cells from the patient’s
own immune system. By genetic modification, the immune cells can be made to
recognize and kill their own CLL tumor cells.2
T cells are the cells of the immune system that are capable of recognizing and
killing abnormal or diseased cells. T cells recognize other cells as being diseased
through the interaction of receptors on the T cell surface, called T cell receptors.
These receptors bind to foreign or abnormal proteins (antigens) on the surface of
diseased cells.3
However, in the setting of cancer, T cells largely fail to recognize and kill tumor
cells. This is due in part to the fact that most tumor cells do not express proteins
specific to tumors that can be recognized by T cell receptors. The major challenge
facing cancer immunotherapy is to induce effective immune responses directed
against tumor antigens, most of which are self-antigens. Recognition of such
antigens is constrained by mechanisms of immune tolerance, the process by which
the immune system does not attack an antigen. While this mechanism allows our
immune system to not attack our own cells, the same mechanism works against
developing T-cells that specifically and efficiently kill only the tumor cells.
Furthermore, tumors exploit several mechanisms to elude or derail immunity.4
As a result, tumor cells are ignored by the patient’s T cells. Thus, the tumors escape
the immune system and grow unabated.
Using gene transfer techniques, it is now possible to overcome the lack of
T cell recognition of the tumor cell in animal models, and then to further consider
applications in human clinical trials.
The genetic approach offers a potentially powerful means to overcome tumor escape.
It opens the prospect of enhancing anti-tumor function and establishing
long-lasting tumor immunity. In principle, genetic reprogramming could be used to
improve T cell survival in the patient, augment T cell expansion, generate memory
lymphocytes and keep a steady population of T cells by offsetting their physical and
functional disablement. We and others have shown this to be the case in animal
models.5
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Furthermore, the advent of effective methods for gene transfer in T cells
provides a new means for scaling up the process for clinical trials, by rapidly
generating large quantities of tumor-specific T cells.6 T cells can also be
engineered to ensure their safe clinical use,7 as well as to express markers that can
be tracked in vivo by non-invasive imaging technologies.8 Both gene
addition and knockdown strategies can be applied to human T cells. While we
focus here on CLL, the same concepts can be applied to other tumors by enhancing
the in vivo survival and function of human tumor-specific T lymphocytes.
Our approach for CLL was to design an artificial T-cell receptor, or chimeric
antigen receptor (CAR), that binds CD19, a protein expressed on the surface of the
CLL tumor cells. The patient’s own T-cells would then be harvested and genetically
modified ex-vivo (outside of the patient’s body) to become tumor-specific T cells by
the transfer of genes that code for this CAR: the19-28z gene. The resulting
genetically modified T cells are capable of killing tumor cells with CD19 on their
surface, including the patient’s own CLL tumor cells.
CARs are called chimeras because they are designed as a fusion of two
functionally distinct domains. One is a tumor antigen-binding domain, often derived
from a monoclonal antibody that recognizes a protein, in this case CD19, on the
tumor of interest (CLL). The other domain is an intracellular signaling domain
capable of activating T cells upon binding to antigen. CARs are poised on the
membrane of the T-cells, the antigen recognition domain facing outside to detect
the tumor antigen (CD19), and the signaling domain facing the inside ready to give
a cascade of signals for T-cells to kill the antigen bearing tumor cells.
Gene transfer of 19-28z CAR in T cells obtained from patients with CLL through
donated peripheral blood is readily accomplished using viruses, which are used as
vehicles to deliver the new genetic information into T cells. T cells engineered in this
manner and cultured in tissue culture dishes express this 19-28z receptor.
If genetically engineered, ex-vivo expanded lymphocytes are to be useful in
tumor immunotherapy, they have to survive after they are returned to the patient’s
body and retain their tumor-killing activity. Our group has developed culture
conditions and further genetic modifications of T-cells to achieve this survival trait.9
We have shown that, these engineered T cells retain their ability to eliminate human
tumors in vivo in mice and are able to cure mice with significantly advanced
disseminated B cell tumors. After just one infusion of normal human T cells or
T cells taken from patients with CLL transduced with the anti-CD19 CAR, half to all
treated mice were cured of Burkitt's lymphoma. We also demonstrated that the T
cells taken from patients with CLL transduced with the anti-CD19 CAR can destroy
the patients' own tumor cells in vitro, offering hope that autologous (patient’s own)
T cells could be used to control B cell lymphomas. In collaboration with nuclear
medicine experts at MSKCC, we used molecular imaging (Positron Emission
Tomography or PET scanning) to map out exactly where the tumor cells were in the
mice and to track the effectiveness of the therapy. These data support the use of
this approach in human subjects.
The draw back of this therapy would probably be long-term immunosuppression.
One would expect the engineered T cells to lyse normal B cells as well, as with
many tumor antigens, CD19 is found not only in malignant B cells but also in
normal mature B cells. The good news is that immature B cells do not express
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CD19, so the B cell population would be restored upon the death or suppression of
these engineered T cells. Additionally, patients can be treated with immunoglobulin
injections similarly to patients who receive bone marrow transplantation. For the
future, T cells could be further engineered to be specifically eradicated after their
useful life-time as a successful treatment.7
At this time, we are poised to test this novel therapy in a clinical trial with
patients with CLL who have recurrent disease after front line chemotherapy. The
vector, encoding the CD19 specific CD28/zeta chain-based CAR, was manufactured
at MSKCC. We have established robust assays for molecular and immune
monitoring to investigate the persistence, function and safety of adoptively
transferred T cells in patients enrolled on this trial.
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4 Vanauley Street Imagined. Traced images of Vanauley St. collected from 494 miles away.
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Neighborhood + Ayurveda

Cassie Thornton
Against Maps
The Infinite Museum

AGAINST MAPS IS A METHOD created to evaluate the effectiveness of space for
people in a particular community. This method involves analysis of a distinct area
in a temporary time frame, so as to develop site-specific questions that will lead to
an appreciation for the many detailed and organic individual parts that compose
the whole. Following the analysis of a space, AGAINST MAPS does not attempt to
create permanent structures. It is more interested in adding, subtracting or
changing subtle ephemeral elements that impact the ambience of a place. By
focusing on unique details and independent experience, a community can be
developed and maintained from within.
SITE = NEIGHBORHOOD Each neighborhood is a local community with unique
characteristics made out of many different levels of activity, physical systems,
and structures of varying permanence. In order to thoroughly examine and
understand one place and its residents, I will focus attention on one block in
Toronto for one week.
NEIGHBORHOOD = BODY As I examine the intricacies of the block, I will define it as
a social body and compare its functions to that of a human's. I will monitor the
internal systems of maintenance and preservation as well as the impact of outside
forces on the place and the people in the neighborhood. The neighborhood's
human likeness depends upon necessary and constant evolution, as it is a
container for many infinitely unique and changing humans. A system of
evaluation must therefore be constantly adapted to analyze the health of the
communal body. Commonly the well being of a neighborhood is considered only
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1 Sincere Combination #1:
Health for life/ Powerbroker.

AGAINST MAPS tries to understand the forces at work in urban space by
abandoning the whole of the city to study the separate interlocking parts. A map
assumes authority through the implied power of its maker's perspective. To see an
area from above, as in a map, is not to participate in it. The goal of being
AGAINST MAPS is to stay close enough to the ground to re-arrange the rocks and
to hide things in the cracks of the sidewalk. Maps systematically abstract space
in order to narrate the details of a place. This science of abstraction assumes the
semi-permanence of details and the value of networking them. To be AGAINST
MAPS is to monitor the functionality of buildings and space by and for people that
use them. To become AGAINST MAPS begins by noticing how things are going
where you live.
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2 Sincere Combination #2: Robert Moses For Healthy Living.
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when problems in that neighborhood demand the attention of outside authorities.
Health of cities is primarily observed during situations of crisis instead of a
constant and gradual pursuit of comprehensive health. This process of disaster
control reflects Western medicine's lack of concern for prevention, a lack that
leads to generic prognosis and a sterile system of treatment. Reaction instead of
prevention disconnects each natural system and organ from all the others.
Problems such as crime or poverty are related to a fault in the larger underlying
structure and can be treated as a sign of a greater imbalance. When disease is
understood as a call to explore the whole system, a higher level of wellness can
be achieved.

AYURVEDA + NEIGHBORHOOD Building the relationship between Ayurveda and a
neighborhood starts with nonlinear observation and analysis of the function of the
space. After seeing the block first-hand, I will consult with a Vaidya to determine
the dosha of the block. Based on the constitution of the neighborhood, we will
devise a weeklong program of actions and installations within the block that will
encourage rebalancing or maintenance.

HEALING STRATEGIES

3 Sincere Combination #3:
Jane Jacobs and Holistic Health.

AYURVEDA is an ancient Indian form of holistic medicine. It is a practice that
incorporates all aspects of human health and well-being. The eight arms of
Ayurveda include internal medicine, surgery, ears, eyes, nose and throat,
pediatrics, toxicology, purification of the genetic organs, health and longevity, and
spiritual healing. The basic procedure of analysis of a body is similar to Western
medicine or city planning. Three Vedic barometers of diagnosis are used: see
and observe, touch, and inquire by asking questions. These meters determine
the dosha, or psychological/ physical type, with particular strengths and
susceptibilities based on the characteristics of universal elements: space, air, fire,
water, earth. In Ayurveda, problems occur because of an imbalance in the
doshas. A person is born with a unique combination of elements and as they
mature, the balance shifts due to their situation and experience. This shift can
cause an unhealthy imbalance, and it is the goal of Ayurveda to bring the
individual back to his or her original combination of elements. Consistent
attention to this balance in each of the eight aspects of an individual's health
alleviates the need for medicine as a response to malady and increases the ability
of a person to achieve a constant state of health.

Mutations and
Replications
The Xenotext Experiment
Christian Bök
Anatomical Perceptions of the Body Past,
Future and Virtual
Stuart Bunt
The Ecology of Living Fragments
Oron Catts and Ionat Zurr
Sticky Sojourns in a Body of Metaphor:
Reflections on the Contemporary Intersection
of Art, Bodies and the Life Sciences
Boo Chapple
BIOTEKNICA
Shawn Bailey and Jennifer Willet

[in situ] art body medicine

[IN SITU] AR T BODY MEDICINE

112

113

THE XENOTEXT EXPERIMENT

Christian Bök
University of Calgary

“The Xenotext Experiment” is a literary exercise that explores the aesthetic potential
of genetics in the modern milieu—doing so in order to make literal the renowned
aphorism of William S. Burroughs, who has declared: “the word is now a virus.”1 In
this experiment, I propose to address some of the sociological implications of
biotechnology by manufacturing a “xenotext”—a beautiful, anomalous poem, whose
“alien words” might subsist, like a harmless parasite, inside the cell of another life-form.

Introduction

Kac has also used a genetic process of encipherment in his artwork called
Genesis—a project intended to show that “biological processes are now writerly.”3
Kac encodes a short verse from the Bible into a strand of DNA, which he then
inserts into a microbe, exposing the germ to doses of mutagenic radiation. Kac
suggests that, by “editing” such a text through mutation, we can foster an aleatory
message in a more innovative form, rather than accept the biblical passage in its
last inherited form.
Davies has gone so far as to propose an extravagant speculation, suggesting
that, instead of sustaining a beacon through many millennia or instead of
projecting a vessel across vast distances, aliens wishing to communicate with us
might have already encoded messages in DNA, sending out legions of small,
cheap envoys—self-maintaining, self-replicating machines that perpetuate their
data over eons in the face of unknown hazards: “fortunately, such machines
already exist”—and “they are called living cells.”4

MUTATIONS AND REPLICATIONS

Thinkers as diverse as Pak Wong (a cybernetic expert), Eduardo Kac
(a multimedia artist), and Paul Davies (an astronomic expert) have already begun
to speculate that even now scientists might store data by encoding textual
information into genetic nucleotides, thereby creating “messages” made from
DNA—messages that we can then implant, like genes, inside cells, where such
messages persist, undamaged and unaltered, through myriad cycles of mitosis,
all the while preserved for later recovery and decoding.
Wong, for example, has enciphered the lyrics to “It’s a Small World After All,”
storing this text as a strand of DNA inside Deinococcus radiodurans—a bacterium
resistant to inhospitable environments. Wong argues that, in a world of fragile
media with limited space for storage, DNA might permit us to preserve our
cultural heritage against planetary disasters: “organisms […] on Earth for
hundreds of millions of years represent excellent candidates for protecting critical
information for future generations.”2
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These three thinkers have all suggested the degree to which the biochemistry
of living things has become a potential substrate for inscription. Not simply a
“code” that governs both the development of an organism and the maintenance
of its function, the genome can now become a “vector” for, heretofore unimagined,
modes of artistic innovation and cultural expression. In the future, genetics might
lend a possible, literary dimension to biology, granting every geneticist the power
to become a poet in the medium of life.

Proposal
Stuart Kauffman (a MacArthur Fellow, who is now the iCore Chair for the Institute
of Biocomplexity and Informatics at the University of Calgary) has agreed to lend
me the expertise of his lab during its free time so that I might compose an
example of such “living poetry.” I propose to encode a short verse into a
sequence of DNA in order to implant it into a bacterium, after which I plan to
document the progress of this experiment for publication. I also plan to make
related artwork for subsequent exhibition.
I plan to compose my own text in such a way that, when translated into a
gene and then integrated into the cell, the text nevertheless gets “expressed” by
the organism, which, in response to this grafted, genetic sequence, begins to
manufacture a viable, benign protein—a protein that, according to the original,
chemical alphabet, is itself another text. I hope, in effect, to engineer a primitive
bacterium so that it becomes not only a durable archive for storing a poem, but
also a usable machine for writing a poem.
I expect that the poem is going to be concise, probably about fifty words in
length (so that the encoded, genetic text can easily fit into the genome without
compromising the function of the organism itself). I have yet to determine what
the poem might say under the biochemical constraints of this experiment, but I
do expect that the work is going to address the relationship between language
and genetics, doing so, self-reflexively and self-analytically. I want to convey the
beauty of both the poetic text and its biotic form.
I am hoping to intermingle two mutually isolated domains of research—
domains that might not have otherwise had any reason to interact, except under
the innovative conditions of this artistic exercise. A collaboration of this sort allows
us to explore the aesthetic potential of a “literary genetics,” even as the project
affords us an opportunity to refine methods for the biological encryption of data—
methods that, in the future, might be applied to domains as varied as
cryptography, epidemiology, and agrobusiness.
I foresee that, if science can perfect the process for implanting lengthy,
textual information into a germ, we might not only provide a secure method for
transmitting secretive documents, but we might also “watermark” cells so as to
track the movement of either microbial diseases or botanical products. I believe
that, with such a burgeoning technology, books of the future may no longer take
on the form of codices, scrolls, or tablets, but instead they may become
integrated into the very life of their readers.
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Conclusion
“The Xenotext Experiment” strives to “infect” the language of genetics with the
“poetic vectors” of its own discourse, doing so in order to extend poetry itself
beyond the formal limits of the book. I foresee that, as poetry adapts to the
millennial condition of such innovative technology, a poem might soon resemble
a weird genre of science-fiction, and a poet might become a breed of technician
working in a linguistic laboratory. I hope that my project might, in fact, provoke
debates about the future of science and poetics.
Even though this whimsical, aesthetic endeavour might accent some of the
ironies in the ominous conceit of the poet, Christopher Dewdney, who has argued
that “language may be regarded as a psychic parasite which has genetically
earmarked a section of the cortex for its own accommodation”5 —my attempt to
build a literary parasite in the form of a “word-germ” has only the most minuscule
, most negligible, chance whatsoever of producing any dangerous contagion
(despite the alarmism of critics outside of biology).
My project merely highlights the degree to which the modern, social milieu
has now taken for granted that the discursive structures of epidemiology (as seen,
for example, in such notions as “viral marketing” or “viral computing”) might
apply to the transmission of ideas throughout our culture. If the poet plays “host”
to the “germ” of the word, then the poet may have to invent a more innovative
vocabulary to describe this “epidemic” called language. I feel that my project
goes some way toward fulfilling this function.
I believe that, in the end, my own project draws concerted attention to the
sublimity of language itself, teaching us about the wonders of science in a
manner that might seem more engaging to a layperson untrained in biochemistry.
I hope that my poem might urge readers to reconsider the aesthetic potential of
science, causing them to recognize that, buried within the building blocks of life,
there really does exist an innate beauty, if not a hidden poetry—a literal message
that we might read, if only we deign to look for it.
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Anatomical perceptions of the body past,
future and virtual

1 Hans Arkeveld

2 An histological section of a cartilaginous
joint from the Art in Science exhibition
at the Lawrence Wilson Art Gallery,
University of Western Australia, 1998.
A typical “pre-SymbioticA” image using
biological material for graphic design.

SymbioticA1 was founded in Perth, Western Australia in 2000 with funding from
the Lotteries Commission and The University of Western Australia as envisioned
by Oron Catts (artist2), Stuart Bunt (neuroscientist) and Miranda Grounds
(cell and molecular biologist). SymbioticA is unique in that it is a research space
for artists embedded in a school of science, the School of Anatomy and Human
Biology, in UWA. The School of Anatomy and Human Biology is unique in the
breadth of its application with researchers covering everything from social science
to molecular biology. Throughout history anatomy schools have had close working
relationships with artists. Hans Arkeveld’s 40-year relationship with the school
paved the way for our particular brand of interaction. Hans’ work reflects particularly
on the innocence of the foetal body and its later entrapment in evil (image 1).
All too often, “artist in residence” programmes place artists in foreign
environments where they are solitary souls. Recruited by the institution to
advertise its achievements, access to scientific equipment and material is often
dependent on the gift and favour of the scientist or institution. No wonder that
this can result in the artist being limited to “illustrating” the science (see image 2
from our first exhibition “Art in Science”). In SymbioticA we maintain a critical
mass of artists and artist friendly, if not always artistically literate,
scientific collaborators to provide a refuge and support system that will allow
truly critical engagement from a position of strength. It is a space where artists,
students, authors, lawyers, ethicists, anthropologists and philosophers can meet,
observe, critique, battle and collaborate with engineers, physicists, mathematicians
but our prime focus is biological. The biotechnologies present society with
extreme ethical and legal challenges and society has a far more visceral response
to living material than the inanimate. This unique arena has raised new issues of
language and ethics at the boundary between the living and the dead and the
artistic and the scientific. This in itself can make reasoned debate difficult.
By labelling SymbioticA a “research laboratory” it is more easily recognised by
the university as a legitimate part of the organization, and that our research and
teaching has its own value quite separate from the scientific research. This has
enabled researchers and performance artists such as Kira O’Reilly and Adam
Zaretsky to penetrate and reveal the rituals of the hallowed laboratory/temples of
the scientist on a more equal footing. Even so it was surprising, and revealing, to
observe the vehemence of the reaction to what was seen as an inappropriate
invasion of the aesthetically sterile science laboratory and an interference with the
scientific rituals that normally occur there (see image 3. The Red Lab Coat).

MUTATIONS AND REPLICATIONS

Stuart Bunt
SymbioticA, University of Western Australia
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3 Kira O’Reilly, the red lab coat, surprisingly
confronting for the “high priests” of the
scientific lab/temple this, in its innocent
simplicity was seen as a challenging,
almost a sacrilegious, act by many
scientists.

4 A piece for crickets, Stuart Bunt (an entomologist) reads extracts of the sex lives of Gryllidae
(crickets) to a captive audience, work by Nigel Helyer.

Researchers and students in SymbioticA work very much in a scientific
context. The problem arises when an artist works this closely with scientists s/he
might become too “embedded” and gets “contaminated” by all the science
around. This can lead the artist to want to do “science” - they want a more
“accurate” recording, to explore “scientifically” what is happening to the cells in
their research - and lose sight of the artistic and aesthetic virtue and aims of their
work. Conversely (and I am as guilty of this as much as anyone) the scientist is
tempted to dabble in the arts. Trained as a scientist, I am acutely aware of the
limitations of my background in the humanities and feel at a distinct disadvantage
when attempting to put SymbioticA’s work in context. It hinders publication, grant
writing and career progression as the “artist/scientist’s” output is measured
against the humanities’ yardstick and found lacking. This greatly hinders the
scientist’s ability to break away from the model of “super technician” to truly
interact with the artists and their projects (image 4). It can so easily be forgotten
that while an artist at the bench may be going through the same motions as the
scientist next to them, their motivations, background knowledge and context are
quite different. The lines between artist and scientist may become practically, but
not philosophically, blurred.
SymbioticA has both scientific supporters and denigrators. We face many
criticisms from some scientists, in particular, that many SymbioticA projects may
make people fearful by presenting today, what are in reality, distant or even
impossible futures. The public is not equipped to separate fact from conjecture,
and art works are often presented to encourage rather than discourage this
ambiguity. For example, I was involved in Ars Electronica with the production of
“Fish and Chips”3, a drawing cyborg driven by part of a fish brain and, in the later
MEART4, 5 (image 5) by dissociated rat cortical neurons held in the Potter Lab in
Atlanta Georgia. It was a conceptual piece asking us, “What do we think about

5 MEART – a drawing robot with dissociated
cortical neurons held in the Potter Lab
in Atlanta Georgia for a “brain”. The
image on the wall indicates the neural
activity being sent over the internet to
control the arms.

6 One of Fish and Chip’s “drawings”
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7 Paul Vanouse install – the copyright
symbol “written” by custom designed,
fluorescently labelled, DNA fragments
after gel transport – a similar mechanism
used to produced DNA “fingerprints”.

8 “Feed Me” human skin grafted onto an
Aloe plant.

9 A pterodactyl wing – cultured cells grown
over a degradable polymer scaffold
Part of the “Pig Wings” project of the
Tissue Culture and Art Project – at the
time made up from Oron Catts, Ionat
Zurr and Guy Ben-Ary

semi living organisms?”. What do we think about the ability of such a thing to be
creative (image 6)? Who do these pictures belong to if no human hand had
anything to do with it -if no programmer wrote the program, if no human hand
guided the strokes? I feel these are very legitimate questions to ask. Yet, because
of an inevitable lack of understanding of the biology involved, many lay observers
went beyond the reality of the piece and imbued it with sentience, raising
premature concerns and fears.
Historically, scientific discoveries have a record of coming faster than society
is ready for them. By projecting future possibilities, the projects in SymbioticA
may play an important role in alerting a wider public to what may come before it
actually appears. For example Paul Vanouse’s work comments on the very real
problems with the use of DNA fingerprinting and the ownership of biological
material (image 7). A SymbioticA student’s work – Margaret Heenan’s “Feed Me”
(image 8) where human skin was grafted onto an Aloe plant change our conceptions
of what it is to be plant or animal. Society can then engage in a debate about the
likely legal, commercial and ethical consequences of the invention.
Science is continually reassessing itself – a recent study questions what has
been seen as “fact” since Leonardo Da Vinci’s first study of the brain’s ventricles
(another artist who overturned conventional anatomical wisdom!).6 However more
extreme disturbance of the scientific equilibrium occurs when the scientist/
anatomist’s view of the immutable “factual” body is challenged by the SymbioticA
artist/researcher’s view of the plastic and contextually situated body. Attempts to
modify and extend the present body as exemplified by the Extra Ear 1/4 scale
collaboration with Stelarc7, reassessment of historical male interpretations of
female genitalia from a post feminist perspective by resident Shannon Bell8; even
the creation of semi-living objects by Tissue Culture and Art (image 9) and residents
such as Bioteknica, sculptures by Marta de Menezes, clothes by Donna Franklin
(image 10) all challenge the conventional view of life, the animate and the inanimate.
The increasing use of Avatars and the truly virtual bodies/life of second worlds such
as Second Life (image 11) and Cyworld offer many an escape from their earthbound
body – such an attractive prospect that, in broadband wired Korea, up to 17
million people “inhabit” Cyworld – up to 90% of 20yr olds have a Cyworld
account.9 Is this the future of Anatomy – a world where the body no longer exists?
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1 Title: Disembodied Cuisine Installation Nantes France 2003
Artists: The Tissue Culture & Art Project
Date: 2003
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The Ecology of Living Fragments

A rough estimate would put the biomass of living cells and tissues, which are
disassociated from the original bodies that once hosted them, in the millions of tons.
In addition, there are many tons of fragments of bodies (cells, tissues, organs)
that are maintained in suspended animation in cryogenic conditions. This requires
an intensive technological intervention to prevent transformation to a non-living
state. This type of being (or semi-beings/semi-living) does not fall under current
biological or even cultural classifications. Much of this living biological matter can,
in theory, be co-cultured, and fused (cell fusion), or share with each other its
sterile environment (to varying degrees of success).
‘The body cannot survive without organs and cells, but the latter two groups
can survive without body’ (Organs without body).1
The development of tissue culture in the early part of the 20th Century ushered
in a new type of being that requires a different ontology and by extension a different
taxonomy of life. These beings are fragments of bodies sustained alive with the
aid of a new kind of body – a techno-scientific one, in vitro (meaning within glass).
The “population” of, what can be referred to as, partial life and semi-living entities
proliferated to a vast amount of cells and tissues that are living and growing outside
of the organisms from which they originated. These beings are rarely referred to
as subjects; their existence (supported by the techno-scientific project) is indicative
of the instrumentalism of life manifested by utilitarian and economic value.
When cells and tissues are being removed from the (context of the) host body,
and kept alive they are also being stripped of many other aspects of what is being
perceived as being a living individual. They are kept alive and grown in a
technological environment that acts as a surrogate body. But, in the most
fundamental way they represent the ultimate bare life. Most isolated cells and
tissues can survive and grow alongside cells and tissues of different individuals,
species and “generations”. In many cases, a fairly simple procedure will temporarily
open up the cells and nuclear membranes to fuse two or more cells, creating a
novel chimerical being that constitutes living parts of different individuals and species.
The semi-living does not seem to exist nor conform to either Linnaean
taxonomy or Molecular systematics (chemotaxonomy). The origin of most of the
cells can be traced back to an organism that can be classified under these systems.
Cells and tissue banks are still using this system to identity their “stock” and
sometimes even add ethnicity to some human cell lines. Yet, some cells such as
the McCoy cell line are classified as mouse cells even though their origin is stated
as being human.2 In addition, the cell lines in the collection are actually sorted by
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Oron Catts and Ionat Zurr
SymbioticA, University of Western Australia
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2 Title: Victimless Leather - A Prototype of
Stitch-less Jacket grown in a
Technoscientific "Body"
Artists: The Tissue Culture & Art
(Oron Catts & Ionat Zurr)
Medium: Biodegradable polymer connective
and a co culture of human skin cells and
mouse connective tissue cells
Dimension of original: variable
Date: 2004

unique names and catalogue numbers partly because traditional taxonomies are
not sufficient to deal with the collection.
We would like to draw attention to the other ‘being’ which falls in-between the
system of taxonomy, whether based on sexual selection or recombinant systematics
– that of the Extended Body. We argue for a consideration of quasi-beings that are
not animal (including human) as well as not fully living. These are liminal lives
that are getting larger in population and in significance. These semi-living entities
can articulate to us new understandings on life and our own position within the
fabric of living and non-living environments.
One more complication with the Extended Body as a manifestation of the technoscientific project is that it may create an illusion of victimless existence. The parts
of the living are fragmented and taken away from the context of the body who hosted
them (and this act of fragmentation is a violent act) and are introduced to a technological
mediation which further ‘abstract’ their liveliness. Also, by creating a new class of semibeing, which is dependent on us for survival, we are creating a new class for exploitation.
As part of the TC&A project we explore the ironies involved with the promise
of Victimless Utopia. In our Victimless Utopia series we have explored the
creation/construction of victimless meat in the project titled “Disembodied
Cuisine”.3 (image 1). We ate, together with some brave volunteers, tiny semiliving frog steaks which were grown for more than two months in bioreactors and
used not only expensive resources but also animal derived ingredients in the
nutrient media. We referred to them ironically as extreme nouvelle cuisine in the
sense that they are luxury (and not necessarily tasteful ones…).
We followed this with Victimless Leather - A Prototype of Stitch-less Jacket
grown in a Technoscientific "Body"4 presenting a miniature leather-like jacket
grown out of immortalised cell lines (a mix of human and mouse cells), which
cultured and formed a living layer of tissue supported by a biodegradable polymer
matrix in a form of a miniature stitch-less coat. (image 2)
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DIY De-Victimisers is a project exploring the hypocrisies involved in our relationship
with other living and partially living systems by taking the paradoxes and ironies
involved in the production of a victimless utopia to somewhat extreme levels of absurdity.
We made use of the DIY DVK for a performative installation in which we experimented
with bringing back to life (literally) parts of meats. We attempted to reverse the
‘destructive’ effects of human technology by re-life-ing its victims while inviting the
audience to take an active role in the experiment by assisting us in caring for the
fragments of life and making different ethical decisions in regard to their eventual fate.
As this project was inaugurated in Barcelona, we felt compelled to reassess human
relations to other animals as expressed in the Spanish Bullfighting ritual. When drawing
an analogy between participating in a bullfight ritual and eating a McBurger, one may
argue that in the bullfighting ritual the killing of the animal for aesthetic/recreational
reasons is more respectful, as it is exposed and even celebrated. However, the fate
of the non-human animal is doomed. As homage for the fighter bull, we re-lifed its tissue
and grew it over a miniature replica of a tourist-shop figurine in the shape of the bull.
As humans’ ability to preserve ecological conditions for their survival is questionable,
so is the fate of the Extended Body, which is dependent on human care for its
survival. The Extended Body is an extension of our own (or other living) body that
takes the definition and perceptions of what is a Body to different and alternative
directions. The Extended Body is growing in size, presence, complexity and
versatility and can be a point of departure for our own limitations in our
understandings of ourselves as an integral part of the ever transforming ecology.
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1 Collagen: Process of extraction and transformation.
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Sticky Sojourns in a Body of Metaphor:
Reflections on the Contemporary Intersection
of Art, Bodies and the Life Sciences
Boo Chapple
RMIT University
SymbioticA, University of Western Australia

‘The body’ is dense with the signification of multiple metaphors, historically
accrued from the mapping of anatomical and biological discoveries onto social
and technological structures and the socio-technical onto the body. In his treatise
‘On the Fabric of the Human Body’, Vesalius compares bones to architectural
structure. For Aristotle, the body politic is literally a map of the human body. With
William Harvey’s discovery of the circulation of the blood, the design of the city
followed suit and became increasingly focused on improving arterial circulation.1
More recently, Evelyn Fox Keller and Katherine Hayles have both discussed the
way in which informatic metaphors have influenced the development of molecular
biology.2
As the biotechnical coupling between bodies and technologies becomes
increasingly finer, the boundaries and functioning of the body are once again
re-mapped. In this context, and given the already rich metaphorical history of
‘the body’, engaging with the biological material of bodies has the potential to
be a powerful culture making activity. Artists engaging with this territory are able
both to open up the biotechnical reconfiguration of the body to question and to
radically reconfigure, or ‘make strange’, certain habitual body metaphors, in order
to change the way in which an audience experiences their bodies and embodied
relationship to the world. Throughout 2006 I had the privilege to be an artist in
residence at SymbioticA, an art and science collaborative research laboratory at
the University of Western Australia, where I developed several projects designed
to intervene in this ‘body of metaphor’.

2 Bone: Process of making audio speakers.
These have a very soft output, which
can be listened to using a stethoscope.

Contrary to Vesalius’ understanding, the bone matrix, or hard part of the bone,
is not a static structure. Rather, in accordance with a principle known as ‘Wolff’s
Law’, it constantly remodels itself in vivo in response to the physical stresses
placed upon it. The exact mechanism by which these stresses are communicated
to the cells responsible for bone remodelling is unknown. However, one
mechanism that has been proposed relates to the piezoelectric nature of the
bone matrix, or the capacity of bone to convert physical pressure into voltage.
Each time we take a step, the impact generates very small electric potentials in
the bone. It is possible that these potentials enable the bone remodelling cells to
know where to reabsorb and where to deposit new matrix.
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In one project that I completed at SymbioticA, I worked with the converse
piezoelectric effect of bone to create bone audio speakers. This involved cutting
bone into sections and stimulating it with a high voltage sine wave, which then
caused the bone to expand and contract at the same frequency as the applied
voltage. Part of my interest in creating these speakers was to ‘make bone strange’,
to animate a substance that we usually consider to be static, so that we might
come to understand the dynamic nature of our own bodies differently. This work
also draws attention to a fundamental shift in the way in which many materials –
and especially biological ones – are being approached and employed, not as
static quantities but as dynamic, responsive technical components. The bone
speakers represent only a crude realisation of this trend as it is manifested in
areas such as synthetic biology and the crossovers between bio and nano
technology, but, in doing so, they render this new story of instrumentalisation
perceptible at the macro scale. (image 2)

Collagen:
Collagen, like bone, is another substance familiar to popular culture. Though,
while it features often in the pages of trashy magazines, its production history and
biological origin are not generally discussed. Collagen is a type of fibrous protein
that makes up about 30 per cent of the total protein content of the mammalian
body.3 It is a fundamental component of muscles, tendon, skin, bone, cartilage
and teeth. The collagen used in cosmetic enhancement procedures and various
other cosmetic products is usually derived from animal products such as cow
skin. However, there have also been reports of collagen-based products being
manufactured using the skin of executed Chinese prisoners.4 My initial interest
in working with collagen was to break the smooth clinical surface of the
neutraceutical aesthetic, to reveal this visceral through line between bodies,
cutting across the boundaries of animal/non-animal, life and death. Although it is
obvious that ‘new’ things do not simply materialise out of thin air, there is
nonetheless a tendency to view them in an a historical manner. However, if we
shift the emphasis from ‘new’ to ‘newly transformed’ we, as consumers, are
immediately implicated, bodily, economically, ethically, in the web of
transformative processes that make up our world.
During my residency at SymbioticA, I investigated the process of extracting
collagen from the tendons in rat tails. The tails that I used for this purpose were
left over from experiments that had been performed in the School and, as such, I
found myself overtly implicated in the acceptance of animal waste as collateral
damage to the workings of contemporary society. I responded to this by using the
collagen extracted from each tail to create a small piece of plastic-like film, or
what appears to be a piece of easily disposable trash. With respect to the
cosmetic narrative of collagen, I also generated a gel extract that I went on to use
as the base for a moisturising lotion. (image 1)
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Shit and E. coli:
Shit is a powerful complex of material and metaphor that has long been exploited
by artists. It is excreted as ‘other’, waste, not-self from the body and hence, by
virtue of the body politic metaphor which pervades Western thought, represents
that which is most base, distasteful and valueless in society. It is that which
overflows the boundaries, that which should be carefully expunged lest it spread
contamination. The present day obsession with microbial contamination
reanimates, or sheds new light, on this metaphor, as the power of shit to
contaminate comes largely from its considerable microbial content. One of the
most common bacteria found in mammalian faeces is Escherichia coli, which
lives in the colon of most warm-blooded animals and also happens to be one of
the world’s most studied organisms. E. coli has been crucial to the advancement
of microbial and molecular biology over the past 70 odd years and populates the
freezers and culture dishes of laboratories the world over. It bears a paradoxical
status as an abject component of faecal matter and as a laboratory tool, as a life
form and as a technology, as waste and as a resource.
During my time at SymbioticA, I became interested in exploiting this
paradoxical status of E. coli and its relationship to shit. I developed a process of
extracting E. coli from my own faeces and culturing it in large quantities in the
laboratory. I then freeze dried it into bullet shaped pellets and presented it as
‘lipstick’. This strange transformation draws together the domain of the
‘scientifically enhanced’ cosmetic with that of the laboratory-tamed poo, a place
in which both are cleansed of their visceral and metaphorically potent origins. It
reconfigures the traditional association between purity and femininity and it draws
attention to the fact that cosmetics are known to harbour large numbers of
bacteria. Are we, in fact, smearing shit on our lips? Maybe we should face and
acknowledge our own in-dwelling ‘otherness’. (image 3)

Notes
1. Sennet, R. Flesh and Stone: The Body and the City in Western Civilisation (Norton: New York,
1994), p. 256.
2. Particularly in Hayles’ How We Became Post Human (1999) and Fox Keller’s Refiguring Life:
Metaphors of Twentieth-Century Biology (1995).

4. Cobain, I. And Luck, A. ‘The Beauty Products from the Skin of Executed Chinese Prisoners’,
The Guardian, Guardian Unlimited. September 13th, 2005. Accessed 9/02/07 at
http://www.guardian.co.uk/china/story/0,7369,1568622,00.html
3 E. coli: Process of extraction
and transformation
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Historically, BIOTEKNICA has manifest as purely multimedia production focusing
on the ethics and aesthetics of evolving biotechnologies. During this time, we
produced a series of written and visual documents perpetuating our hoax
corporate presence in the public sphere. Our production was modelled on the
Teratoma, a cancerous growth containing multiple tissues like hair, skin, and
vascular systems. Monstrous as this may seem, scientists today are interested in
the Teratoma as an instance of spontaneous cloning and a source of stem cells.
We have developed a flash website, a corporate video, and a promotional
brochure. In 2004, we developed (with the assistance of artist/programmers
David Bouchard and David Jhave Johnston) the first functional interface for the
BIOTEKNICA Virtual Laboratory available on our website at: www.bioteknica.org.
This body of work was intentionally presented in an ambiguous fashion
(sometimes in the context of art — and other times as factual representation of a
growing biotech firm), to elicit a response in the viewer based on their perceptions
of BIOTEKNICA in a variety of different situations.
As we began to accrue and interpret viewer responses to this early work, we
looked to develop new—more visceral corporeal models for mobilizing the
teratoma in an artistic fashion, in order to shift the project towards a direct bodily
engagement that necessitates participation with the viewer. The clean cool design
and the confident corporate representation had a serializing effect on the
otherwise grotesque content in the work. All sense of visceralness — unruly
technologies — unruly art actions — and the very real instrumentalization of the
biological in biotechnology—was compartmentalized and diluted by the overt
corporate mantra. Arguably, our corporate presence (even with the inclusion of
monstrous teratoma images) was too successful — too convincing — contributing
further to the prescribed reification of corporate goals as an established value set
in evaluating evolving biotechnologies. This reaction was counter-productive to
our stated objectives of encouraging the viewer to come to their own conclusions
about the efficacy of the technologies, procedures and protocols presented, and
to demystify our presence as artists working in parallel with scientific modalities.
To remedy this perceived problem of reception, we decided to reintegrate the
viewer’s body with the biotechnological body in a very real critical
phenomenological feedback loop. With the assistance of artist/designer Kevin
Finlayison, we developed a series of meat sculpture product lines utilizing store
bought animal products, synthetic wigs, and needle and thread, to mimic the
appearance of the teratoma. We designed the sculptures (with attention paid to
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cinematic special effect technologies) with numerous parts of various animals that
can be purchased at the butcher or grocery store. These fist-sized sculptural
chimeras — containing a chunk of beef tripe, a lamb’s kidney, some unshaven
pork-belly, and a bisected chicken heart turned inside out — all contribute to
modelling a very ‘real’ teratoma. The inclusion of organic materials derived from
food sources in the construction of artistic objects was necessary to the product
line, in questioning the ways in which the animal body (as opposed to the human
body) is continuously instrumentalized in so many underlying facets of human
existence. Presented life-sized, frozen in sterile bags, freeze-dried on a silica bed,
or refrigerated in laboratory glassware containing suspensions of formalin — the
work mobilizes a visceral and corporeal reaction (often somewhere between
fascination and disgust) for the viewer. In conjunction with the meat sculptures,
we designed a performance called BIOTEKNICA Public Autopsy — where we
performed public dissections of the specimens in the tradition of Rembrandt’s
The Anatomy Lesson of Dr. Tulp (1632) — and Dr Gunter Von Haugen’s public
autopsy in London's Atlantis Gallery (2002). This strategy proved quite successful
— in that the performed surgeries were convincing in their appearance, but
destabilized by the context in which they were being performed (galleries, public
venues, raves, university art laboratories) and the content conveyed verbally and
through costume, performance, and an amplified simultaneous media
representation. These events provoked more questions than answers in their
propagation, something that we found to be inherently necessary in their
presentation/performance/production.
In addition to the representational strategies deployed by the meat sculptures,
we sought a ‘real’ and actualized participatory relationship with the very technologies
we were representing and theorizing. In 2004, we traveled to SymbioticA: The Art
and Science Collaborative Research Laboratory, in the School of Anatomy and
Human Biology at The University of Western Australia to engage in a new
relationship with biotechnology – biotechnological bodies – tissue culture TC and
tissue engineering TE protocols in particular. With our proposed residency at
SymbioticA, we wished to develop TE sculptures of our BIOTEKNICA teratomas,
thus bringing our theoretical specimens out of their virtual environment and into
the laboratory in a critical/participatory manner. In our initial proposal, we
postulated a series of three-dimensional tissue prototypes modelled on the
Teratoma containing human tissue extracted from Shawn Bailey’s body though
later expanded our plans to include the use of animal cell lines in the production
of this work.
In 2004, we began working with pre-existing cell lines 3T3 (mouse fibroblast)
and P19 (mouse teratoma) towards training in tissue culture techniques. Cell
lines are isolated cells developed for research purposes and are able to divide
indefinitely given an appropriate physiological/nutritive/atmospheric environment
in a laboratory. The 3T3 cell line, for instance, is derived from fibroblast cells
established by Todaro and Green in 1962 from a disaggregated Swiss mouse
embryo. Fibroblast tissue (scar tissue) is made up of extremely hardy cells and is
excellent for basic training in tissue culture protocols because of its relative vitality
and tolerance for a range of conditions (and abuses). Though it is still subject to
contamination, other cell lines and primary living or recently deceased sources
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can prove dishearteningly difficult for practicing amateurs to cultivate.
Interestingly, the 3T3 line has achieved a sort of immortality, as now — forty
years after its host donor’s death — scientists and students all over the world
continue to conduct research with generation after generation of a miniscule
portion of the body of this long-deceased embryonic life form. Here we learned
tissue culture cultivation, observation and documentation techniques, and at the
end of our residency we begun experiments grafting cells into three-dimensional
structural matrixes.
In January 2006, we returned to SymbioticA to complete our research, this
time in collaboration with Zurr and Catts from TC&A. Here we explored dynamic
and alternative uses of advanced imaging technologies, 3D rapid prototyping, and
tissue engineering technologies in the production of a biological artwork. First, we
scanned a series of meat sculptures – as models for our TE sculptures. These
scans were then outsourced as three-dimensional rapid prototypes in P4HB
bioasorbable material. The resulting scaffolds served as the inner structure of our
prototypes. Simultaneously, we cultivated mass amounts of the P19 cell line
(a mouse teratoma cell line). Once a sufficient number of healthy cells were
cultivated, we placed the scaffold into in a micro-gravity bioreactor that was in
turn placed in a water-jacketed incubation chamber. As the bioreactor turns,
cells are persuaded to attach themselves to the scaffolds rather then the interior
walls of the bioreactor chamber. The medium is replaced two to three times
weekly with fresh nutrient serum to allow substantial development to occur.
With the successes we achieved in the laboratory we were able to publicly launch
the prototypes for the first time in: BIOTEKNICA LABORATORY REMIX: with
Teratological Prototypes in Collaboration with TC&A at the 2006 ISEA exhibition in
San Jose. Our next incarnation of this ongoing project will work towards the
successful utilization of human tissue in the production of art – and increase in
scale and complexity and representation of our sculptures – and alternative
laboratory installation strategies in the gallery setting.
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Whose Body Is It, Anyway?

Article 1 of the Universal Declaration of Human Rights states that, “All human
beings are born free and equal in dignity and rights.1 They are endowed with
reason and conscience and should act towards one another in a spirit of
brotherhood.” It therefore follows that every human is sovereign. In essence, we
own the rights to our selves. Yet in reality, as the gap between rich and poor
increases, so do the inequities that affect our ownership and control over the most
intimate terrain – our bodies.
Western Medical Science, from its Cartesian origin, has positioned the white
male body and the global-capitalist system as normative. Bodies closest to this
locus of power are humanized, therefore are worth more than “other” bodies.
With advancements in technology, fresh body parts can be purchased straight
from the living bodies of the poor and bodies considered “deviant” can be
surgically “corrected”.
My response to the Subtle Technologies’ 07 theme in situ: art | body |
medicine is to curate the exhibition Whose Body Is It, Anyway? This show explores
the cultural impact of medicine on the body, in particular, the politics of power
and issues of commodification and ownership of the body. Whose Body Is It,
Anyway? consists of three works – Genital Embryogenesis and Fatemaps: Would
You Like To Know What Will Happen?, both by Jack Butler, and Monir
Moniruzzaman's Rough Cut. These works contribute to emerging discourses
within the growing field of new media art where culture intersects with science
and medicine to challenge and critique the technological evolution of humanity.
Jack Butler’s thirty years of experience as a medical model builder and
human development researcher informs his hybrid art/medicine practice. In
Genital Embryogenesis and Fatemaps: Would You Like To Know What Will
Happen? He uses various techniques such as drawing and animating clay models
using stop-motion photography to visualize genital development of fetuses whose
biological identities fall between the scientifically defined norms of male and
female. Labeled “abnormal”, these bodies are often systematically, surgically
altered to resemble, as closely as possible, a standardized version of what is
“acceptable”.
“Modern surgical techniques help maintain the two-sex system. Today
children who are born "either/or-neither/both" — a fairly common phenomenon —
usually disappear from view because doctors "correct" them right away with surgery.”2
Butler invites us to join him in questioning the objectified representation of
these bodies and body parts and their medical contextualization as “in need of
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revision”. He does this subtly by drawing various images of intersexed genitalia
directly on his and other bodies and by orienting his drawings of the developing
embryo in its natural head down position, in relation to the uterus of its mother
rather than perpetuating the objectified legs-apart scientific gaze. He says “My
intention is to broaden the sensuous base for understanding embryogenesis, and
by extension all theories of human development, to include the sense of touch
and those imaginary routes to knowledge that value and embrace desire and
the emotions.”
Medical Anthropologist, Monir Moniruzzaman’s Rough Cut, presents us with
an intimate view of the thriving and rapidly growing international organ trade in
which owners of wealthy bodies commodify and consume poor bodies as spare
parts. Through this interactive installation, participants find themselves in
Bangladesh amidst a bustling human organ bazaar following a kidney seller on his
journey through a labyrinth of secrets, pain, deception and shame.
“Proponents of kidney sales argue that since the practice is widespread, it
would be safer to formally regulate it, and that society should respect people's
autonomous control over their bodies. Critics express concern about the potential
for exploitation and coercion of the poor, and about the psychological and
physical after-effects on the donors of this illegal kidney trade.”3
The Rough Cut installation was developed from Moniruzzaman’s research
project in which he interviewed 33 Bangladeshi men and women who were lured
into dangerous operations to sell a kidney in a desperate attempt to alleviate their
poverty. The demand for kidneys is much higher than the legal supply from
cadavers or related donors so wealthy buyers target the poor and brokers profit
from this business which critics call “transplant tourism”. Supporters say the
market is meeting a need and question why it is illegal for people to sell their body
parts. They point out that “In the private health system of the US people can
already sell their blood and their sperm, while surrogate mothers are paid to rent
out their wombs. For the rich to buy the organs of the poor, whether living or
dead, is a natural extension of power.”4 Wealthy people feel they have the right to
make decisions for the poor and decide whose organs are non-essential and
should be on the market. Blood and sperm are renewable resources created by
the body and the seller’s life is not endangered by their “harvesting” but kidneys
are life-sustaining and essential. Moniruzzaman’s work allows us to bear witness
to and engage in ethical debates about this largely hidden practice.
Our sovereign right to own and control our bodies depends on how we have
been labeled by Western Science. This institution of knowledge-production has
the power to define “otherness” which enables the commodification and
mutilation of bodies whose identities fall outside of its “norms” Within this system,
the poor and the unborn are voiceless and powerless even though The Universal
Declaration of Human Rights, Article 3 states that “Everyone has the right to life,
liberty and security of person”.
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3 Fatemap: Would You Like To Know What Will Happen?, Installation 2005, Atelier Grammophon, Hannover, Germany.
The installation is comprised of a digital projection (Drawing on my skin.) and three layered filters suspended by two-step ladders as supports. The
rear most filter is a frosted vinyl projection screen, the frontal filter is transparent vinyl painted, on the front, with a series of linear depictions of the
embryology of the face and on the opposite side, an enlargement of the embryological face at a critical moment in development when it is covered
with fine hairs. The central most suspended filter is a large woodcut representing a moment in genital development. The print has been torn open
creating a window in the shape of a face (looking up) and, simultaneously, the shape of a male torso. The projection is viewed through this
opening. Superimposed onto the woodcut and above the torn opening, is a photograph of my back with a diagrammatic drawing of genital development. The photograph has been incised with a pattern of lines describing the earliest stages in the development of the physical wave that passes
across the embryonic disc marking the onset of differentiation - the ectoderm contraction wave.
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Picturing Genital Embryogenesis:
Accurate Discriminations and Adequate Frames
Jack Butler
University of Toronto

My art/biomedical research focuses on three distortions, in terms of moral
responsibility in current conceptualizing and representing genital differentiation
in the embryo.

1. My medical research challenges the assumption that the biological trajectory
of sexual differentiation in the embryo produces either a male or female
genital excluding the range of inter-sexual anatomies as "anomalies".

2. Graphic representation of genital embryogenesis can be re-framed to reject
tacit messages of objectification, disempowerment and pornography
associated with most current medical and popular imaging.

3. My art research re-positions genital embryogenesis from the laboratory and
textbook onto the body, into the existential zones of touch, sex and the erotic.

2

I use the means and methods of visual art to produce medical research. The
resulting hybrid research images are alive in the cultures of both art and science.
The animation, “Genital Embryogenesis” 2005, is based on my participation
as a member of a research team - urological surgeon, pediatric endocrinologist,
radiologist, geneticist and artist - at Children's Hospital of Winnipeg, Canada,
1976-1980. My goal was to make models representing both normal and
anomalous development of the genitals in the human embryo. My primary
research methods included drawing from direct observation of embryos, analysis
of ultrasound imaging, photography of collections of specimens, and a review of
extant illustrated literature. First published in the film, "The Child with Congenital
Adrenal Hyperplasia" (CAH) in 1980, my research and modeling uncovered an
intellectually compelling, sensuously moving, emotionally charged field of
information that I reduced to black and white photographs of my plasticine clay
models representing genital differentiation in a scientifically focused format
consistent with what I had been commissioned to do. But, this left a surplus of
vital information behind, on the lab floor as it were, that continued to exercise my
artist's imagination and compel further research in the studio. Ten years after
"The Child with CAH", I began work on the computer animation, "Genital
Embryogenesis", to bring into visibility the microscopically small, hidden
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5 Femimnization: animated transformation
in progress from Genital Embryogenesis.

4 Drawing on my skin - diagramming genital differentiation in the embryo. Video-still from the digital
projection in Fatemap: Would You Like To Know What Will Happen?

metamorphosis of genital differentiation. I added text, partly scientific, partly
personal-poetic - for we never experience our body solely in scientific terms - to
claim a hybrid space between biology and art.
The animation first plays without textual explanation as the initial (indifferent)
pre-genital structure differentiates, first into female then male polar extremes of,
what I have come to understand to be, a possible spectrum of "normal" genital
anatomies. Confronted with this range of anatomical difference, I find it also
possible to imagine a range of difference in mature genital anatomies that have
been previously classed as "anomalies" or abnormal (such as hermaphroditism,
which may or may not be associated with medical disorders). Picturing these
models in the animation "Genital Embryogenesis" challenges the assumption that
there are two-sexes only and suggests that the two-sex model may serve less as a
fact of "nature" and more as a system for social regulation, as Foucault insists, "...
one of the two great disciplines of power - the discipline of sex and gender and
the discipline of the market."
Another example of the kinds of emotionally charged issues that have
troubled my research from the outset is the association of these genital images
with pornography. Personally, I felt an irrational discomfort about working with
the models of genitals. In subsequent exhibitions of the computer animation,
individuals on several occasions accused me of engaging in child pornography. In
a “eureka” moment, seeing the photographs of the models from across the table
one morning, I observed that they seemed somehow to have shed their troubling
similarity to pornography. I realized that, when I turned the pictures upside down,
the embryo was oriented in the frame of the photograph in a position similar to its
more natural position in the womb. This reorientation re-contextualized the
embryo and therefore, the genitals, in relation to the mother. For me, this position
rejects the unacknowledged practice of objectification and disempowerment
implicit in virtually all representations of the genitals, whether in the scientific
literature or in popular pornography.

6

7 Genital Embryogenesis
Indifferent, Common, or Neuter
Early in the ninth week of life in the
womb, before sexual difference can be
expressed in the body, a surprisingly
large genital structure develops in the
cloacal area near the tail of the embryo.
This pre-genital structure is
described as a neuter, common, or
indifferent genital and is formed by
folds on each side of the cloacal
membrane that join and grow into a
genital stalk which rises out of the
pre-anal rim and culminates in the
capped pre-glans. As the genital stalk
lengthens, labio-scrotal swellings develop
at the base and sides. The anus migrates
away from the genital stalk and a deep
channel forms between the genital folds.
This channel will eventually communicate
with the concurrently developing
interior reproductive system.

8 Feminine differentiation of the indifferent
genital proceeds by a process of flexion,
is a folding inward of the genital stalk.
The pre-glans becomes the clitoris. The
cloacal folds become the labia minora
and the labio-scrotal swellings become
the labia majora. The embryo is growing
rapidly. The genital structures are now
engulfed within the embryonic body.

9 Masculinization proceeds by the extension
of the pre-genital stalk into a penis. The
cavernous urethra is enfolded within zipped up from anus to glans - leaving
the dark line called the raphe that is
visible on every male. Communication
between the glans and urethra is created
by the invagination of a canal into the
glans, produced by the epithelial tab of
cells located at the tip. The labio-scrotal
swellings fuse to form the scrotum in
anticipation of the descent of the testes.

The next stage in this project came to me one day during a presentation of
my art/science hybrid research in a lecture/performance before an audience of
artists and academics. I could see that the little grey computer images of sexual
development, however scientifically provocative with their claim that all bodies
start in a state of sexual indifference, conveyed nothing of the drama of our
embryonic bodies unfolding or the ethical tensions inherent in this research.
I wanted my audience to engage, for example, with critical issues embedded in
the modes of representation: is this scientific truth? child pornography? sensual
indulgence or epistemological certainty? In frustration, and to get audience
attention, I removed my suit-coat and my black t-shirt and borrowed a lipstick
from the audience. I proceeded to diagram genital embryogenesis on my chest.
Intending to broaden the sensuous base for understanding embryogenesis to
include the sense of touch and those imaginary routes to knowledge that value
and embrace desire and the emotions. I had discovered a strategy to literally
embody (on-body?), bio-medical research information. I later pursued this strategy
in a series of videotaped performances drawing on my own body and on the skin
of others. The digital projection element of the installation, "Fatemap: Would You
Like to Know What Will Happen?", is an edited compilation of those documents.
The entire structure of the installation is metonymic of my way of knowing - seeing
(imperfectly) through layers of experience, languages, materials. My choice of locally
found step ladders as supports, and my use of set-it-up, take-it-down portable materials
also emphasize the theatrical, performative, contingent nature of the work - my work
is play. And the role of fate, represented by the biological concept of the fatemap,
is also a metonym for the development of genital sex, gender and sexual identity.
"Fatemap" is a critical concept in the field of human development. The
question is: does each developing cell follow a predestined fate, a route and plan
for transformation, or does it arrive in its final place in the mature animal by
chance? The validity of this question was denied for most of the last hundred
years while all reductionist science was looking to ever-smaller units of life for
answers. To follow the fate of a cell from nothing into a position within a living
organism requires looking into the future of its development, a teleological
approach, first espoused by Aristotle. Considerable sophisticated research over
the last thirty years demonstrates that the former theory is correct. The fate of the
descendants of a mother cell from the earliest development of the embryonic disc
can be traced (tagged) as they follow specific and determinable growth patterns.
Moral responsibility? Like all real play this play is serious.
People value boys more than girls. "Nature" doesn't play favourites; society
does. The "Genital Embryogenesis" animation proposes that all bodies start in a
state of sexual indifference.
Changing the orientation of the embryonic genital to the representational
frame, to my mind, exposes the political agenda inherent in a cultural sex
assignment strategy that constructs sexual difference in terms of polar opposites
and rejects a spectrum of sexual difference.
By bringing the sensuous tools of art into the research laboratory while
maintaining the rigor of scientific research by participating in research teams - the
epistemological ground of my practice - my purpose is to offer more accurate
social and aesthetic discriminations and adequate frames in the conceptualizing
and representing of sexual differentiation in the embryo.
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4 A Kidney Seller from Pirojpur, Bangladesh.
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Rough Cut: The Exploitation of Kidney Sellers
for Transplantation
Monir Moniruzzaman
University of Toronto

RESEARCH ISSUE: Improvements in transplant technology and a shortage of
available donors has created a thriving trade in human organs. This trade occurs
mostly in former ‘Third World’ countries. In North America and Europe, due to
long waiting lists, potential wealthy recipients have found new ways to harvest
fresh organs from impoverished countries such as Brazil, China, India, Pakistan,
Philippines and Turkey. Up to fifty Canadians travel each year to so-called ‘Third
World’ countries in order to purchase organs (Priest and Oziewicz 2001).1 The
price quoted on the open market for a kidney is 1500 Canadian dollars in
Bangladesh. This country has now become an organ bazaar for wealthy
recipients, both national and international. The emergence of a black market
trade in human organs, as noted by the World Health Organization, has led to a
novel form of exploitation of the ‘Third World’. It is there that the bodies of the
poor become sites for organ harvesting (WHO 1991).2 My doctoral research
explores the global and local contexts of organ commodification particularly in
Bangladesh. I emphasize serious ethical questions. So, for example, is it ethical
to purchase a fresh organ, even if the organ sought provides a means of longevity
for the seller? Is the sale of one’s organ a justifiable means of fighting poverty?

The Local Context: On the black market in Bangladesh, not only human kidneys but
also human livers and corneas are for sale. Both recipients and sellers regularly
post newspaper advertisements looking for clients. Organ brokers have already
expanded their network and run the business for lofty fees. The absence of a
cadaver organ donation program in Bangladesh, a country where 78% of people
live on less than $2 a day, further enhances the trade in human organs. The
wealthy recipient often initially posts a newspaper advertisement and/or contacts
an organ broker to find a prospective Bangladeshi seller. The recipient/broker
then matches the blood and tissue groups with the seller. Upon tissue matching,
both recipient and seller travel to India for transplantation. After the operation, the

WHOSE BODY IS IT, ANYWAY?

Methodology: I have conducted ethnographic fieldwork for a year in Bangladesh. I
have collected a wide range of data including 1500 pages of interview transcripts,
supporting documents such as fake passports, notary certificates, laboratory medical
reports, as well as the Bangladeshi Body Parts and Organ Transplant Act. I faced
tremendous difficulties in accessing people secretly involved in this illegal trade.
Most kidney sellers did not disclose their actions to family members, not even to
spouses or parents. Of the 33 kidney sellers who were interviewed, only three of
them were female. I conducted an average of ten hours of interviews with each
seller. All interviews were informal, unstructured and narrative-based.
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Translation:
KIDNEY NEEDED TO SAVE THE LIFE OF
MAULANA SAMSUDDIN
Two kidneys are damaged of Maulana A.K.M
Samsuddin, Father Dead Mohammad
Shafiuddin Sajjad, Village – South Gajipur,
Police Station and District – Pirojpur,
currently residing at Darul Isalm Trust, North
Ouchpara, Tongi, Gajipur. Doctor advised
Maulana Samsuddin to transplant a kidney
for saving his life. The life of this distinguished
Islamic educator can be terminated at any
time if he fails to transplant a kidney. It is
possible to save Maulana Samsuddin’s life,
if somebody comes forward with a kidney.
The blood group of Maulana Samsuddin is
‘A Positive.” Contact Address: Advocate
Abu Syed Molla. 89/C/1, Gopibagh 7th Lane
(4th Floor), Mr. Rofique’s House, Dhaka.
Telephone – 017-144928.

1 Newspaper Advertisement from a Bangladeshi Recipient. The Daily Inqilab, February 14, 2002.

wealthy recipient usually flies to another country, while the poor seller usually
travels back to Bangladesh intending to pay off debts.
Newspaper advertisements: I examined advertisements for organs posted in major
Bengali newspapers. Five national dailies, namely the Ittefaq, Jugantor, Prothom Alo,
Janakantha and Inqilab, were covered. I have collected 602 advertisements from
the recipients compared to 50 advertisements from the sellers in these five
newspapers between 2000 and 2004. In the newspaper advertisements, the recipients
mention the amount of money that will be rewarded, the promise of job opportunities
to follow, or invitations to foreign lands. Most of these promises are false, as the
recipients cannot ensure the seller a visa, citizenship or job in the West.
Kidney Sellers: Bangladeshis who are coping with poverty inquisitively respond to the
advertisements. They are told that kidney donation is a noble act that does not harm
the donor and that it compensates them well. The potential sellers are convinced
to initiate blood tests and tissue typing. The broker typically bargains over the price
and the seller is told that the entire amount is to be paid only when the seller enters
the operation theatre, as they might run away with the money. The broker arranges
for fake passports and documents which indicate that the person is donating a
kidney to his/her kin and advises the sellers not to disclose their true identities lest
the Indian healthcare personnel reject the case. To establish this newly commodified
kin relationship, one Hindu seller underwent circumcision because the recipient
was Muslim. After crossing the Indian border, the sellers leave their passports
with the broker, which ensures that they cannot return to Bangladesh. The sellers
room with many other sellers in a tiny bachelor apartment, continually rented by
the broker. The broker introduces the sellers to the recipients, though the sellers
are warned not to discuss the terms of the deal with the recipients. When some sellers
discover that the broker is making a profit of about $5000 Canadian dollars, they
sometimes decide not to donate their kidneys. When they ask the brokers for

2 Newspaper Advertisement from a
Canadian Recipient. The Daily Prothom
Alo, November 02, 2004.

Translation:
KIDNEY NEEDED
Two kidneys of Engineer Syed
Moniruzzaman (Ripon) are damaged.
Currently he is under healthcare in a
hospital in Canada. If a nice hearted
man could donate a kidney please
contact at the following address.
His Blood group is B+ and Tissue
Typing=A2, B-52, 60. All kind of
support will be given to interested
persons. Contact : Dhaka0171837110, 9120159-134,
Chittagong -011702356, Natore :
0171900849, Dinajpur-64357.
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their passports to return to Bangladesh, the brokers sometimes hire local mustans
(musclemen) to assault, threaten and force the sellers into having the operation.
A day before the operation, the sellers pray to their respective gods for forgiveness
for selling His gifts. Following the operation, the first thing they notice is the rough
cut about 15 to 20 inches long on their bodies. Many sellers feel they would regret
carrying this scar for the rest of their lives. The sellers are not aware that if the recipients
or brokers had paid an extra $200 for laparoscopic surgery, they might have been
left with an incision as small as 3 inches long. To minimize costs, the sellers are
released from the hospital after four days, and often commence a three-day trip
back to Bangladesh. After returning, the sellers do not generally receive the full amount
of money they had been promised. None of them can afford to buy health check-ups,
which cost about $30. Many sellers lose their jobs because of a three-month absence
in India for the operation. The sellers suffer physically, socially, economically and
psychologically. One of the sellers expressed his regret to me: “We are living
cadavers. By selling, our bodies are lighter but our chests are heavier than ever.”

Research Contribution: My research is timely and relevant to broadening the
debate on human rights and will contribute to the facilitation of more equitable health
and well-being across the socio-economic spectrum. It informs us how and why a
transplant patient may travel from Ottawa to Dhaka to participate in a new “path”
for harvesting a fresh kidney from a poor rickshaw puller; why the waiting lists for
organ transplants are increasing faster than the legal supply of donors in Canada;
and why Linda Wright, a bioethicist at the University of Toronto, is soliciting kidneys
on Internet websites (UHN News 2006)?3 It demonstrates why Canadians should
recycle human organs more effectively by establishing a stronger cadaveric donation
program. It helps us to rethink why we consider legalizing organ commodification
when the solution lies in cadaveric donation and recycling body parts.

References
1. PRIEST, LISA AND E. OZIEWICZ. 2001. ‘Transplant Patients Wait Years – Or They Can Pay
This Man.’ The Globe and Mail, June 1:A1, A6.
2. WORLD HEALTH ORGANIZATION 1991. Human Organ Transplantation: A Report on
developments under the auspices of WHO, 1987-1991. Geneva: World Health Organization.
3. UNIVERSITY HEALTH NETWORK. 2006. ‘Soliciting Kidneys on Websites: Is it Fair?’ UHN News
10(7): February 13, 2006.
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3 A Kidney Seller from Dhaka,
Bangladesh.

Theoretical Direction: In a global capitalist economy, even the human body and its
organs are seen as a collection of spare parts with price tags. While organ transplants
provide hope, they facilitate the commodification and dehumanization of the poor
for the benefit of the rich. The rich are harvesting organs and the poor are their
suppliers. However, poor Bangladeshis have equal rights to keep their organs. The
current practice – seeing people as pounds of flesh - is becoming normalized despite
the fact that it is ethically dubious. This situation raises philosophical questions with
respect to the following: i) Body and property rights – What kind of property is a
body?; ii) Existential grounds of body and self – Can we fragment a body in relation
to personhood?; iii) Body as machine – Should we reconstruct our body as a machine?;
and iv) Gift giving and commodity fetishism – Why do we ignore the social lives of
organs? The current practice of organ commodification is highly problematic.
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Subjects of Hybridization

For centuries, the understanding of human and nature has been a constructed
one through the use of technology. As technology changed, the various kinds of
communication and representations which we used to communicate also have
changed.
In the XVII century, in the context of rational science, we defined ourselves as
rational animals. We were an organic and natural body and what separated us
from other animals was logic.
Then, the concept of the clock with the Industrial Revolution came into place
and the representation we had of our bodies was modified. We started to lose the
organic to become mechanical. Our bodies were seen as machines.
Nowadays, in the realm of digital technology, the representation of the body as a
mechanical machine is shifting to a body that is understandable as information,
data and code. There is a hybridization of the body as organic and informational.
Therefore, our relationship with the entire living universe and our understanding
of what is life is changing, enabling different perspectives and creating new
metaphors.
The selection of posters for this exhibit1 touches upon these matters.
A communication with other living entities, through bioelectronic signals, is
generated in order to alter our physical and mental experiences. Animal
characteristics are simulated to improve and challenge our limitations. A new kind
of artificial semi life is created that can influence our movements, at the same
time that we can influence them.
Our bodies become instruments to power digital communication.
Under the influence of all these experiences, new kinds of discourse are
inscribing themselves on our lives. So it becomes necessary to review historical
interpretations and representations of the body in order not to produce
marginalized bodies.

References
1. The essays in this section represents the collection of work exhibited during the 2007 Subtle
Technologies Festival under the same title.
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1 Radioshack Gender Changers
Purchase “Gender Changers” online at Radioshack. “Sex changes” are permitted to allow “heterosexual” fusion.
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What is Queer Technology?

Zach Blas
University of California, Los Angeles
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2 The Holes of Non-Teleology
The visual “hole” created by video
feedback relates to the act of anal
fisting by bridging the concept of
non-teleology between a queer sex act
and a technological process.

In a time and place of dis-alignment, ambiguity, and de-centralization, bodies and
identities are continuously marked, shifted, and re-assembled at the speed of
contemporary telecommunications. As life becomes further infused with
technology on every level of existence, formations of body and identity bare the
mark of technological networks, systems, and machines.
If, historically and traditionally, technological progress has been routed in
heterosexist discourse, are all bodies bound to heterosexual control and ideology?
If not, how do marginalized bodies react to or resist these power paradigms and
reconfigure them? Or, is there a subcultural technology that offers empowering,
subversive structures and processes to all bodies, producing a freedom that exists
as fact—a freedom that is foreign to no one?
The discourse of queer theory provides a rhetoric of freedom for those
positioned outside of heterosexual formations. Today, in a life defined by and
through technology, the effects of queerness on technology and technology on
queerness must be accounted for. An attempt to formulate a queer technology
implicates the urgency in carving out a queer freedom in hi-tech culture and
providing the queer community with discursive / practical tools for activism,
resistance, and empowerment.
This research currently investigates different methodological formulations of
queer technology through assessments of technological processes and cultural
representations.
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1 Clemente Susini, ‘Venerina’ (Little Venus), c. 1790
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Embedded in situ:
Gender Inscriptions within Flap-Anatomy
Linda Carreiro
University of Calgary

2 Anatomical manikin
(17th-18th century)

SUBJECTS OF HYBRIDIZATION

As a mirror to the act of dissection, devices known as anatomy flaps create a
comprehensive model with which to penetrate the layers of the body. Inserted
first into anatomical atlases in the late Renaissance and growing in popularity
throughout the Enlightenment, these interactive mannequins enable the viewer
to physically participate in a ‘dissection’ by lifting back layers of skin, muscle
and viscera. Often hand-held, the playful format provides a means of intimate
engagement between subject and viewer. Many female versions of flaps utilize
the image of Venus, whereby the act of peeling back segments of wood, ivory or
paper simulates a disrobing.
A prone body connotes either malaise or sexuality; for the female body in
anatomy, both of these readings are intertwined and promulgated. Flaps that
convey a woman with child in utero, or in the swoon of illness, place the viewer
squarely in the position of ‘playing doctor’. The additions of known iconic and
symbolic references within these devices further inscribe accepted views about
female dissection subjects throughout the history of anatomy. Thus, the forms
are analogies to the very flaying they depict; they peel back embedded cultural
practices within the history of medicine, revealing the striations of class and
gender beneath.
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1 BodyDaemon basic system diagram.

155

BodyDaemon

Carlos Castellanos
CADRE Laboratory for New Media
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2 The artist strapped into the
BodyDaemon server.

BodyDaemon is a bio-responsive Internet server. Readings taken from a
participant's physical states, as measured by custom biofeedback sensors, are
used to power and configure a fully functional Internet server. For example, more
or fewer socket connections are made available based on heart rate. Changes in
galvanic skin response (GSR) can abruptly close sockets, and muscle movements
(EMG) can send data to the client. Other features such as logging can be turned
on or off depending on a combination of factors. BodyDaemon also includes a
client application that makes requests to the BodyDaemon server. The client
requests and server responses are sent over a "persistent" or open socket. The
client can thus use the data to continuously visualize, sonify or otherwise render
the live bio-data. This project is part of larger investigations focusing on the
development of protocols for the transfer of live physiological and biological
information across the Internet.
BodyDaemon represents the early stages of investigations into the viability
of systems that alter their states based off of a person's changing physiological
states and intentions - with the ultimate goal of accommodating the development
of emergent states of mutual influence between human and machine in a
network ecosystem.
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2 Installation View of MEART with insets showing a close up of the multi-electrode array (MEA),
the dish, which houses the MEA, and a typical MEART drawing.

157

MEART – The Semi Living Artist

SymbioticA Research Group (SARG)
The Potter Group
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1 Artist impression of proposed second
stage of MEART, 2006

“MEART – The Semi Living Artist” is a geographically detached, bio-cybernetic
research and development project exploring aspects of creativity and artistry in
the age of new biological technologies. It is an installation distributed between
two locations in the world. Its “brain” consists of cultured nerve cells that grow
and live in a neuro-engineering lab, in Atlanta. Its “body” is a robotic apparatus
(installed at the location of the exhibition) that responds to the neural activity in a
creative way. The “brain” and the “body” communicate in real time through the
Internet with each other for the duration of the installation.
In its previous incarnation, the robotic apparatus was a drawing arm capable
of creating two-dimensional drawings that reflected the neural data.
MEART II (Working Title) extends our research into the future of cybernetics,
interaction between machines and living systems and finally art and science
collaborations. In MEART II, the proposed robotic apparatus is a large installation
comprised of sixty kinetic elements. This creates an immersive environment,
which allows two-way communications between the living neurons, the robot and
the viewers as they move though the space.
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1 Long nose elephant fish

159

ENKI

Antony Hall
ENKI Technology

The ENKI project explores cross species communication, interaction, healing,
diagnostic and therapeutic possibilities of electronically interfaced living
electrogenic fish. ENKI uses the bioelectric information from live Electric Fish to
trigger human Brainwave Entrainment*. It uses sound and light pulses - to induce
a state of 'extreme relaxation' similar to the way traditional Sound and Light
Entrainment devices (SLEDs) work - the difference is that ENKI uses the electric
communication signals from Electric Fish rather than a pre-programmed chip.
Ultimately ENKI offers the possibility of becoming one with the mind of 'nature' and by default, achieving an altered, beneficial state through this experience.
www.enkitechnology.info
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2 Experiment in progress: Fish
interacting with electronic sensor
interface
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1 Transgenic Rat, Star, 2005-6.
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Empathic Play

Kathy High
Rensselaer Polytechnic Institute

www.embracinganimal.com
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2 “Embracing Animal” Installation at
MASSMoCA 2005-6.

“Empathic Play” is a project tracking exchanges between human donor and
animals - specifically transgenic rats. Through the effects of enriched habitat,
touch and play, High worked with her transgenic rats to create new empathetic
investigations. High’s relationship with the rats was one of mirroring, as she, like
them, carries the dysfunctional genes of a compromised immune system.
As part of the “Becoming Animal” exhibition at MASS MoCA, High created
“Embracing Animal” – a lab environment for observation, an experimental
playground to feel the tension of exchanges, transitions between humans and
animals, honoring our relationship with animals. The ersatz laboratory had large
glowing test tubes, and an extended animal habitat that housed three transgenic
lab rats, retired breeders, purchased from a science products vendor. The public
viewed the rats and their care over the 10 months of the exhibition as a public
performance. The animals were treated with alternative medicines, environmental
enrichment, good food and play (much like High was treated). The rats were
combined beings that resonated with people in ways that other animals cannot
because they carry human genes.
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2 BirdMan: Hybrid Perception, 2006. BirdMan's Perception and Memory Emulator
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BirdMan: Hybrid Perception

Jeong Han Kim
College of Fine Art, Seoul Women's University,
KAIST (Korean Advanced Institute of Science and Technology),
Graduate School of Culture Technology
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1 BirdMan: Hybrid Perception, 2006.
Interactive Installation, Gallery 2
(The School of the Art Institute of
Chicago), Chicago, U.S.A.

Personal trauma and dream sequences gave birth to the 'BirdMan’ character.
The 'BirdMan' installation is set up to resemble a natural history exhibit. It
represents my desire to communicate and share my fascination with this
hybridized creature. In the work, I explore possibilities for human beings to
overcome human limitations of perception due to physical and psychological
reasons. This work is inspired by the Buddhist epistemological idea that the ‘Self’
is not different from the ‘Other’, as well as Gilles Deleuze’s ideas on memory that
our relationship with time will always be elusive and imperfect. Sigmund Freud
uses the term “screen memories” to refer to childhood memories. Early memory
is used as a screen for later events in the interpretation of dreams.
How does the BirdMan's brain synthesize two kinds of perception? Imagining
a perceptual mixture of a human and a bird eye, I made an emulator to
approximate BirdMan’s method of seeing. The machine eyes mimic the
characteristics and the movements of a bird’s eye. A human eye takes the role
of an interface, selecting and playing one of the recorded video clips about
BirdMan’s memory. I expect to realize ‘Digital-Autopoiesis (auto-creation)’
representing both real-time perception and stored-memory.
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1 Baby arms akimbo in the uterine waters
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Bats, Whales and Medical Ultrasound

John Loewy
Prairie North Regional Health Authority
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2 Baby heartbeat

Ultrasound refers to sound above the range of the human ear. Bats, dolphins and
whales have for centuries used ultrasonic waves or sonar to great advantage in
mapping their environment and in targeting moving prey. The physical interactions of sound with the material through which it travels underlie modern medical
ultrasound (US), and physicists and radiologists are following in the wake of our
expert mammalian counterparts.
The bat emits a range of high frequency mechanical waves or sounds that are
generated in the mouth or nose. The ears act as a receiver and the brain uses the
information, while flying in dark caves and among fruit trees. In medical US,
sound waves are generated by applying alternate current to a crystal. The
returning echoes induce small electrical signals in the same crystal that are used
to generate a computerized picture. The most familiar application of US is in the
documentation of pregnancy and the subsequent growth and development of the
fetus. However, US enjoys wide applicability in viewing the internal structures of
the human body. As one speeds up the frame rate of the acquisition, much like
animation, movies of body structures become possible.
Bats and whales also use frequency changes in the signal returning from
moving prey to pinpoint the prey’s direction and speed. An Austrian physicist
named Doppler derived an equation that allows us to study echoes returning from
moving objects to obtain similar information. Thus, there is a tool to analyze blood
cells moving in the blood vessels or through the heart.
Finally, the humpback whale engages in a complex group-hunting ritual
utilizing a “bubble net” released below a school of herring. The bubble has
subsequently found application in medical US as a way to enhance the returning
signal in tiny blood vessels.
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1 Fertility in the Age of A.R.T.: Where Babies Come From, 2005. Inkjet print 20 x 40 inches.

2 Fertility in the Age of A.R.T.: Sex Selection, 2005. Inkjet print 20 x 40 inches.
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Fertility in the Age of A.R.T.

Jeanette May
Corcoran College of Art & Design
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Fertility in the Age of A.R.T. (Assisted Reproductive Technology) examines the
current discourse in micro-managed procreation. How do wealth, race, age,
and sexual identity determine one’s place in this 21st century fertility ritual? Like
magic, pulling a sonogram out of one’s wallet transforms a fetus into a baby.
Seven-foot tall plywood storks sprout from the lawns of suburbia, boasting of
successful procreation. Advertisements in college newspapers entice eggproducing coeds to sell their well-educated ova. Men’s sperm are extracted,
tested, sorted, frozen, thawed, sold by the vial, and—on a recent German reality
television show—raced in organized competition. The sheer volume of fertilityrelated images, advertisements, news items, and self-help books evidence a
peculiar and powerful alchemy of culture, nature, and technology.
Fertility in the Age of A.R.T. wryly combines photographs and text to reveal
the clashing perspectives on contemporary fertility issues. Nature, culture, and
technology are represented by images of a virile bull, chicken eggs, sonograms,
and artistic allusions to human anatomy. Textual citations from novels, health
books, government reports, and advertisements ground the images in the
contradictory rhetoric surrounding human reproduction. Each of the 17 inkjet
works in this project is a triptych printed on a single sheet of paper.
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1 Blood Scarf

169

Blood Scarf

Laura Splan
Independent Artist
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2 detail of “Blood Scarf”

Blood Scarf depicts a scarf knit out of clear vinyl tubing. An intravenous device
emerging out of the user's hand fills the scarf with blood. The implied narrative
is a paradoxical one in which the device keeps the user warm with their blood,
while at the same time draining their blood drop by drop.
My work explores perceptions of beauty and horror, comfort and discomfort.
I use medical imagery as a point of departure to explore these dualities and our
ambivalence towards the human body. I often combine scientific images and
materials with more domestic or familiar ones. This juxtaposition creates a
response that fluctuates between seduction and repulsion, comfort and
alienation. I try to create work that evokes a dichotomous experience with formal
imagery that upon closer inspection reveals some uncomfortable truth about our
cultural and biological conditions.
I am inspired by the inherent qualities of materials and processes.
Deciphering the narrative implications within these qualities is an important
part of my practice. I am interested in an exploration into the historical and
contemporary meaning that a culture projects onto an object, material, or image
as well as in an investigation into its physical attributes.
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Author Biographies
Carol Anderson
York University
Carol Anderson is a contemporary dancer, choreographer, director, educator and
writer. A charter member of Dancemakers, she danced with the Toronto Company for
fifteen years and was artistic director and resident choreographer from 1985-89.
Anderson is author of a growing number of culturally themed books, including Chasing
the Tale of Contemporary Dance Parts I and II (1999/2002), Lunch with Lady Eaton
(2004), with Katharine Mallinson, which won a Toronto Heritage Award of Merit, and
Reflections in a Dancing Eye (2006) with co-author Joysanne Sidiumus. Anderson is
Assistant Professor in York University’s dance program, from which she holds an MA,
and where she teaches both theory and practice.
Shawn Bailey
BIOTEKNICA, Concordia University
Shawn Bailey is a practicing artist working with digital print media, video, and installation.
His current research explores notions of authority, control structures, media, and international
biotech and pharmaceutical policies. He is an Associate Professor at Concordia University
in Studio Arts (Print Media) and an artist-researcher with the Hexagram Institute. He
embraces a professional art practice rooted in interdisciplinary considerations manifest in
exhibitions, publications, public lectures, and multi-media/web projects across Canada
and internationally. Since 2002, he has collaborated with Jennifer Willet on an innovative
computational, biological, and artistic project called BIOTEKNICA.
www.bioteknica.org
Zach Blas
University of California, Los Angeles
Zach Blas is a media artist and theorist examining the impact of technological
ideology and control on the body, gender, and knowledge and how this reshapes
human representation. Zach is an MFA candidate in the Media Arts Department of
the University of California, Los Angeles.

Christian Bök
University of Calgary
Christian Bök is the author of Eunoia (Coach House Books, 2001), a bestseller that
has won the Griffin Prize for Poetic Excellence (2002). Crystallography (Coach House
Press, 1994), his first book of poetry, has also earned a nomination for the Gerald
Lampert Memorial Award (1995). Bök has also earned many accolades for his virtuoso
performances of sound poetry. His conceptual artworks (which include a book built out
of Rubik’s Cubes and a book built out of Lego Bricks) have appeared at the Marianne
Boesky Gallery in New York City as part of the exhibit Poetry Plastique. Bök teaches in
the Department of English at the University of Calgary.
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Alan Bleakley
Peninsula Medical School
Universities of Exeter and Plymouth
Alan Bleakley has a background in biology, psychology, cultural studies, psychotherapy,
literature, and education, with a doctorate from the University of Sussex. He works in
medical education running the education research programme for the Peninsula
Medical School, UK. He has written three books on the psychology of the imagination,
a collection of poetry, and numerous scholarly articles, including a number on education
as an aesthetic practice. He is currently working on a book reformulating medical
education for the 21st century, drawing on a poststructuralist theoretical framework.
He lives in the far west of the UK overlooking one of the world’s most beautiful
beaches, where he regularly surfs.
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Stuart Bunt
SymbioticA, University of Western Australia
Co-founder and scientific director of SymbioticA, the first art and biology lab situated
in a science department. Consults and lectures on the nexus between Art/Science
and Technology, the Philosophy and History of Science. Exhibited in Ars Electronica
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emergent technologies in the biosciences. Background in science (developmental
neuroscience lab, D Phil in Natural Philosophy, Oxford), senator at the University of
Western Australia, chief executive biomedical software spin off company, Paradigm
Diagnostics, and founder of the Image Acquisition and Analysis Facility, UWA.
President UWAASA, Vice president NTEU, UWA branch.
www.iaaf.uwa.edu.au/smbunt/
Jack Butler
University of Toronto
Jack Butler's hybrid practice uses the means and methods of visual art to produce
research in three domains - medical science (genital embryogenesis primary
research), collaborations with Inuit artists (the current project, Art & Cold Cash), and
money (as a licensed financial analyst working primarily in the arts community). Butler
has degrees in visual art and philosophy. He exhibits internationally; his work is in
public and private collections including the National Gallery of Canada. He is currently
adjunct faculty at the University of Toronto and a mentor to the program, Health Care
Technology and Place.
www.fatemaps.ca
www.interlog.com/~fatemaps/breath
www.artcoldcash.ca
Linda Carreiro
University of Calgary
Linda Carreiro teaches at the University of Calgary, where she pursues cross-disciplinary research in art and anatomy. Her creative works have been exhibited across
Canada and in the United States, and she has been invited to speak on representations of the anatomical body to audiences nationally and internationally.
Carlos Castellanos
CADRE Laboratory for New Media
Carlos Castellanos is an interdisciplinary artist and researcher. His research and art
practice focuses on software/network art, data mapping/visualization/sonification and
physical computing. Most recently, he is exploring relationships between the body and
digital technologies, particularly the Internet and its underlying structures.
www.ccastellanos.com
Oron Catts
SymbioticA, University of Western Australia
Artistic Director of SymbioticA, artist/researcher and curator.
Founded the Tissue Culture and Art Project (TC&A) in 1996.
Co-Founder and Artistic Director of SymbioticA - The Art & Science Collaborative
Research Laboratory at The School of Anatomy & Human Biology, University of Western
Australia. Curator of Biofeel exhibition and The Aesthetics of Care? Symposium, BEAP
2002 and BioDifferences BEAP 2004. A Research Fellow at The Tissue Engineering &
Organ Fabrication Laboratory, Massachusetts General Hospital, Harvard Medical School
(2000-2001). Trained in product design (BA, Honours), and Visual Art (MA). Oron has
exhibited, published and conducted workshops of his own work as well as the work of
SymbioticA internationally.
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Boo Chapple
RMIT University
SymbioticA, University of Western Australia
Boo Chapple is a practicing artist and researcher whose work focuses on processes of
material-technical transformation that operate at the boundary between life and nonlife, bodies and culture. She has recently completed a year-long residency at the
SymbioticA art and science collaborative research laboratory in the School of Anatomy
and Human Biology at the University of Western Australia. Previous work has been
exhibited at the Beijing Biennale of Architecture and in an exhibition of Australian
sound art at the San Francisco MoMA. Her recent essay ‘Journeys to the Other Side of
the Navel’ has been published in a forthcoming book ‘Art of the Biotech Era’.
www.corpuseclectica.net
Nina Czeglady
University of Toronto
Concordia University
Nina Czegledy is an artist, curator and writer. She works internationally in media and
electronic art and leads and participates in workshops, forums and festivals worldwide.
She exhibited as part of ICOLS and showed with the Girls and Guns Collective.
Resonance, Digitized Bodies and the Aurora projects reflect her interest in art and
science. Czegledy has curated over 35 media programs which were presented
internationally and published worldwide. Czegledy, is a Senior Fellow, KMDI, University
of Toronto, Associate Adjunct Professor, Concordia University, Montreal, and a member
of LEA authors and Leonardo SpaceArt Network. She is Key Advisor to UNESCO
DigiArts Portal and outgoing Chair of the Inter Society for the Electronic Arts (ISEA).
Bonnie J. Eckard
Arizona State University
Bonnie Eckard is Professor of Theatre at Arizona State University. She has a BFA from
University of Illinois, MA from University of Arizona, and PhD from the University of
Denver. She is a theatre director and acting teacher with specialization in
interdisciplinary performance and play development. Her current research involves
exploration of myth and personal narrative using movement, music, and text. She has
presented and written on numerous topics including creative collaboration, Asian
Theatre, and 19th Century American women in theatre. She has studied with Anne
Bogart and the SITI Company and teaches a class in Bogart’s Viewpoints and
Composition.

Shane K. Green
Ontario Genomics Institute
Shane K. Green leads the Social Impact Programs at the Ontario Genomics Institute
(OGI), where his responsibilities include developing and implementing public
outreach and education initiatives. He holds a doctorate in Medical Biophysics (Cell
and Molecular Biology Division) from the University of Toronto, and has studied and
taught bioethics through the University of Toronto Joint Centre for Bioethics and the
American Medical Association, in Chicago. He is the author of OGI’s new online
educational series, ReGenesis: Science & Society, created in partnership with
Shaftesbury Films, the makers of the Canadian TV science drama, ReGenesis.
www.OntarioGenomics.ca

AUTHOR BIOGRAPHIES

Erin E. Fortier
McGill University
Erin Fortier is a graduate student at McGill University investigating the putative clock that
resides in the immune system and the biochemical events that link the circadian system
of the brain to this system which provides coherence among spatially separated tissues
of the body.
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Antony Hall
ENKI Technology
Antony Hall investigates the way we interface with technology, visually physically and
ideologically, and how these interactions affect us creatively and socially. Working in
collaboration with scientists and technologists, his work includes long-term research
projects, residencies in performance, web and sound art.
Irene Healey
New Attitude Inc.
Irene Healey graduated from the Ontario College of Art and the Department of Art as
Applied to Medicine at the University of Toronto. In addition to her activities as a visual
artist, she maintains an independent practice creating various types of realistic
custom-made facial and body prostheses. This has led her to research materials and
develop methodologies that are unique to her practice. She is currently preparing a
body of sculptural work for exhibition that incorporates her interests in the body with
insights gained through her clinical practice.
Kathy High
Rensselaer Polytechnic Institute
Kathy High is a visual/media artist and teacher. She produces videos/installations
about queer/feminist inquiries into medicine/bio-science, science fiction and
animal/interspecies collaborations. She is Head of the Arts Department at Rensselaer
Polytechnic Institute, a department of integrated electronic arts practices
www.arts.rpi.edu
Sachiko Hirosue
Sachiko Hirosue obtained a doctorate in medical engineering and medical physics
from the Harvard-MIT Division of Health Sciences and Technology, and gained further
research experience at Mount Sinai School of Medicine in New York City. Drawn to
connecting people and ideas, she has catalyzed social and cultural experimentations
that bring together science and art, including the work on the Subtle Technologies
Festival. Her diverse interests have led to working with artists who explore space,
(dis)placement, body, and identity. She is also working on realizing a hybrid of youth
health clinic and contemporary art space.
Emma Howes
Concordia University
Emma Howes is an interdisciplinary artist working with the body in relationship to
video installation and performance. Her central area of research includes the
psychological and corporeal effects of mechanisms of control. She explores this
relationship through the use of technology, video, the structuring of space, and
architecture. She is fascinated with the challenge inherent in documenting the subtle
gestures of communication that physical bodies omit in relation to environmental
stimulus.
Margaretta Jolly
University of Exeter
Margaretta Jolly has a doctorate from the University of Sussex, where she also
taught. She specialises in life writing with a particular interest in women writers and
in political autobiographies of illness. Her edited collection The Encyclopedia of Life
Writing (2001) was recipient of the Outstanding Reference Source award of the
American Library Association. It is the first substantial reference work in English to
study the various auto/biographical forms that constitute ‘life writing’ - not only
autobiography and biography proper, but also letters, diaries, memoirs, family
histories, case histories, and other ways in which individual lives have been
recorded and structured. A new book explores women’s letter writing and ‘feminist
relations’. She is collaborating with the Peninsula Medical School in the development
of the medical humanities in the core undergraduate medicine curriculum.
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Jeong Han Kim
College of Fine Art, Seoul Women's University, KAIST (Korean Advanced
Institute of Science and Technology), Graduate School of Culture Technology
Jeong-Han Kim is a professor at Seoul Women’s University and PhD student at KAIST.
He received his BFA/MFA in Media Art from Seoul National University and The Art
Institute of Chicago with the support of the Rockefeller Fund and Kwan-Jeong Foundation.
www.banggoo.com
Ana Klasnja
Ontario Science Centre
With a background in art and design, Ana started her career in publishing while
continuing to follow her academic interests in aesthetics and art history. While working
for several years in multimedia production, she continued to pursue her artistic career.
She joined the Ontario Science Centre in 1998 where she has worked on the
development of many major exhibitions. Currently she is working with local universities
in order to set up an experimental Collaborative Public Usability Laboratory in the
museum environment. She is also a curator of The !dea Gallery.
John Loewy
Prairie North Regional Health Authority
John Loewy has had a longstanding interest in biology. After completing a medical
degree, he specialized in medical imaging, which uses x-rays, sound waves and radio
waves to generate images of the human body. His interest in the image is shared with
his wife Linda who is a practicing artist.

Heather Mains
Independent
Heather Mains has been a doula, attending births for 11 years. She has advocated on
behalf of improved maternity services for over a decade. Her Masters thesis “The Art of
Giving Birth: The Power of Ritualizing” (York University, 2002) was an anthropologicallybased study on how women create rituals for comfort and security in childbirth both at
home and in hospital. As an entrepreneur, she has created a company called Duegood to
provide social marketing and communication design to non-profit and for-profit business
concerned with socially-conscious endeavours. Her recent work has combined her
experience with women's health and social well-being and been expanded to address a
wide array of social and environmental issues and causes.
www.duegood.com

AUTHOR BIOGRAPHIES

Terrill Maguire
York University
Seven Seeds Studio
Terrill Maguire is an award-winning contemporary choreographer, dancer and teacher.
She holds a degree in dance from UCLA, and has also studied dance in New York,
England and Canada. Maguire’s choreographic credits include work for industrials,
television, film and the concert stage. She is a lifelong practitioner of integrated arts,
and has frequently collaborated with composer-musicians. Her choreography is
frequently site-specific, and often draws on themes contained in ancient mythology –
Sanctuary (1997), Bilé (1999) and Grove (2002) are based on Celtic myth and female
archetypes. Maguire instigated and served as artistic director for the Toronto-based
Indie Festivals of New Music and Dance from 1985-1992. Currently she teaches
studio dance courses at York, and a course she developed on animating communities
through dance. In parallel pursuits, she is a sought-after yoga instructor and
movement facilitator, and has often participated in creative arts in education projects
from James Bay to Jane and Finch.
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Jeanette May
Corcoran College of Art & Design
Jeanette May earned her MFA in Photography from Cal Arts and BFA in Painting from
the University of Illinois. She received grants/fellowships from the NEA Regional Artists’
Projects Fund, Illinois Arts Council, and Ms. Foundation. She is a member of A.I.R.
Gallery in NY.
www.jeanettemay.com
Monir Moniruzzaman
University of Toronto
Monir Moniruzzaman is a HCTP and Lupina/OGS Doctoral Fellow and Ph.D. candidate
in Anthropology at University of Toronto. He holds an MA from University of Western
Ontario, a BA from Jahangirnagar University, and spent three years teaching at
Shahjalal University in Bangladesh as a full-time faculty member. His current research
interests include: biotechnology, kidney commodification, medical ethics, and
post-tsunami healthcare in Thailand. His doctoral research explores the contexts of
human organ commodification, particularly in Bangladesh. Based on his research, an
interactive art installation project will be exhibited at InterAccess Electronic Media Art
Center, as a part of the Subtle Technologies Festival.
Jonathan Morgan
Regional Psychosocial Support Initiative (REPSSI)
Jonathan Morgan is a clinical psychologist formerly at the University of Cape Town,
South Africa and now Knowledge Development Manager with REPSSI.
Devan Nambiar
Alliance for South Asian AIDS Prevention
Devan Nambiar is a South Asian man who has been working in the HIV/AIDS and
health care sector for over 16 years, working regionally, nationally and internationally.
He specializes in allopathic and complementary health care and is employed at the
Canadian AIDS Treatment Information Exchange (CATIE). Over the past 9 years, he
has studied and researched ethno-botanicals and indigenous medicines of India in
their philosophy, efficacy and use. He has been practicing Hatha Yoga for over 25
years. He has co-authored two national publications, developed and presented
numerous workshops, served on many boards and collaborative projects related to
treatment, clinical research, ethics and complementary therapies. Devan teaches a
self-development workshop series, Attaining Nirvana, based on Eastern philosophy.
In 2002, Devan was presented with an honor roll award by the Ontario AIDS Network
and in 2006 he was the recipient of Canadian AIDS Society Leadership Award.
www.ghis.ca
Abdul Hakim Onitolo
University of the West of England
Hakim Onitolo trained as an artist in Nigeria where he spent his formative years. He
later attended the City and Guilds School of Art and the Royal College of Art both in
London, studying painting and printmaking respectively. Hakim is presently a Ph.D.
student at the University of the West of England and part-time tutor at a number of
institutions, teaching painting, drawing and printmaking. Hakim’s research is engaged
with the interaction of subject and visual physiognomy with specific reference to his
own and other visual practices deemed ethnic or marginal. Hakim continues to exhibit
and curate exhibitions for institutions and organizations.
www.strangefruit.originationinsite.com
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Sara Poirier
Ontario Science Centre
Sara received an honours B.Sc. in physics and astronomy from the University of
Toronto, while working as a research assistant in the department of astronomy and at
NASA’s Goddard Spaceflight Centre. She joined the Ontario Science Centre in 2000 as
the staff astronomer. This summer, she completed graduate coursework at the
International Space University, in Strasbourg, France, working to develop a proposal
for a closed-loop habitat for the Moon under the supervision of Pete Wardon, director
of NASA’s Ames Research Centre. Currently, Sara is developing experiences for a
traveling exhibition, which will explore the challenges of sending humans to Mars.
Maria Porter
Long Island University, CW Post
Maria Porter is an actor, teacher and director. As a director, she has just completed
her third original work entitled Third Child, which will be featured at the Prague International
Fringe Festival. As an actor, she has performed in theaters such as: Hartford Stage,
Kennedy Center, Virginia Stage, Hangar Theater, and Milwaukee Rep. Her original solo
performance, Ennobling Nonna, and her work demonstrations have been featured in
festivals in the US, Europe and Latin America. Maria is a long time practitioner of the
Suzuki Method of Actor training and is on the faculty of Long Island University.
Geoffrey Pugen
Independent Artist
Geoffrey Pugen is a graduate in theatre arts from the University of British Columbia
and in Integrated Media from the Ontario College of Art And Design. With converging
skills of media manipulation, athletic sensibility, and theatrical satire, Pugen's work
deftly blends a futuristic aesthetic with social critique. His current work explores the
effects of a techno-scientific vision/determinism on the creation and re-visioning of
the human body. His videos, music and art have been exhibited nationally and
internationally in Berlin - Transmediale, Australia - International Digital Art Awards,
New York, Chicago, Miami, and Toronto. He is a recipient of the K.M Hunter Award for
Interdisciplinary Art and is showing at the 12th International Media Art Biennale WRO
07 in Poland this spring.
www.rollscourt.com

Kirsty Màiri Robertson
Goldsmiths College, University of London
Kirsty Robertson is currently a postdoctoral fellow in the Constance Howard Research
Centre in Textiles at Goldsmiths College, University of London, England. Kirsty
Robertson's postdoctoral work focuses on the study of wearable technologies,
immersive environments and the potential overlap between textiles and technologies.
She considers these issues within the framework of globalization, activism, and
burgeoning “creative economies.” Kirsty recently completed her Ph.D. in Visual and
Material cultures at Queen's University in Canada in August 2006. Her dissertation
focused on global justice activism and visual culture.

AUTHOR BIOGRAPHIES

Isabelle Rivière
Memorial Sloan Kettering Cancer Center
Isabelle Rivière received her Ph. D. in Cellular and Molecular Biology from the
University of Paris in 1993. She initiated her graduate studies in the Interferon
Research Group at the Institut Curie in Paris and completed her thesis work at the
Whitehead Institute for Biomedical Research, Cambridge, Massachusetts. During this
time, she developed novel viral vectors for in vivo long-term expression of new genetic
information in bone marrow derived cells for the treatment of genetic and acquired
disorders. She subsequently worked as a post-doctoral fellow at New York University,
New York City. Dr. Rivière joined the faculty of the Memorial Sloan Kettering Cancer
Center in 1999. She is currently the Co-Director of the Gene Transfer and Cell Somatic
Engineering Facility where she investigates the genetic modification of bone marrow
derived cells as a means to increase or retarget the immune response against tumors
and to treat haematological disorders. She also oversees the manufacture of clinicalgrade vaccines and the genetic modification of patient cells for phase I clinical trials.
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Jim Ruxton
Jim Ruxton, is the Director and a Co-Founder of the Subtle Technologies Festival.
He received his MASc. in electrical engineering from the University of Ottawa, and
later an AOCA from the Ontario College of Art and Design. He creates experiences
through installation art, and interactive kinetic environments through collaborations
in the areas of dance, theatre and film. He founded Cinematronics, a company that
provides electronic special effects for the film industry. He is also the inventor of the
technology behind ColorWave, a new form of decorative lighting.
Lorena Salomé
Lorena Salomé was born in Buenos Aires, Argentina. In 2003, she moved to Canada,
where she finished her Bachelor in Fine Arts at OCAD- Ontario College of Art and
Design. Her work has been presented in Canada, Argentina, Colombia, Mexico, Brazil,
Germany and the United States. She makes use of different technologies -video,
photography, electronics and mechanics in her artwork. She lives in Toronto.
Abigail Salyers
University of Illinois, Urbana-Champaign
Abigail Salyers earned her Ph.D. in Theoretical Physics at George Washington
University. She was an Assistant Professor, then Associate Professor, at St. Mary’s
College, Maryland. Subsequently, she trained in Microbiology at the Anaerobe
Laboratory, Virginia Polytechnic Institute. In 1979, she became an Assistant Professor
of Microbiology at the University of Illinois (Urbana, IL). Prof. Salyers has published
nearly 200 scientific publications, 2 textbooks and 1 book aimed at the general public.
She was elected President of the American Society for Microbiology which had 42,000
members in 2001. She has also testified before a number of regulatory agencies and
Congress on issues involved with antibiotic use.
Michael G. Schmidt
Medical University of South Carolina
Michael G. Schmidt, completed his undergraduate training at the University of Illinois,
Chicago (B. S.) and graduate training at Indiana University, Bloomington (M.A., and
Ph.D.). He joined the Medical University of South Carolina in April of 1989 after
completing a NCI post-doctoral training fellowship at the State University of New York
at Stony Brook. He is presently Director of the Office of Special Programs and
Professor and Vice Chairman of the Department of Microbiology and Immunology with
research interests in bacterial protein export, molecular pathogenesis, biodefense
preparedness, biofilm development, succession and environmental microbiology.
Kerry Segal
Independent Artist
Kerry Segal is a multi-disciplinary artist, integrating movement, acting, singing, and
ritual into her performances, as well as projection, ultrasound, manipulated audio,
robotics, and animations of anatomy. She has performed in various festivals in Toronto,
Canada, and internationally including Ffida Dance Fringe Festival, Summerworks,
Rhubarb, Marshal Muchluhan Festival, presenting classical, original, collaborative and
self-choreographed work (Ephemeral; Vessel; Studies of the Body; Desire/Love/Desire).
Tricia Smith
Canadian AIDS Treatment Information Exchange (CATIE)
Tricia Smith has been working in the field of HIV/AIDS for five years. For three years
she has worked on projects which supported children and youth affected by HIV/AIDS.
She works in the areas of community based research, life skills facilitation workshops,
and Train the Trainer Program Development. Much of her early work has been done
alongside community based organizations in Zimbabwe and Ethiopia. In 2006 Tricia
joined CATIE (Canadian AIDS Treatment Information Exchange) and began working on
the Positive Youth Project. Currently she is Capacity Building Treatment Educator in
Canada with a particular focus on the Atlantic Region. Tricia also manages CATIE’s
international partnership with REPSSI (Regional Psychosocial Support Initiative) and
works to train women in HIV treatment education in Tanzania, Zambia, and Canada.
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Robert Sobot
University of Western Ontario
Prior to joining the department of electrical and computer engineering at the University
of Western Ontario as an assistant professor, Robert was a research assistant and sessional instructor at Simon Fraser University, where he conducted research in radiofrequency integrated circuit design for applications in wireless systems. From 1996 to
2001 he worked at PMC-Sierra Inc., Canada, developing mixed-signal integrated
circuits for digital communications. His current research interests include biologically
inspired ICs, biomedical IC applications, RF ICs for wireless communications,
Sigma-Delta modulation and analog adaptive equalization.
Laura Splan
Independent Artist
Laura Splan is a New York City based artist whose work combines the domestic with
the scientific. She will have a solo exhibition in 2007 at the International Museum of
Surgical Science (Chicago, IL). Her online portfolio is at www.laurasplan.com.
Nicholas Stedman
Independent Artist
Nicholas Stedman has integrated computers and electronics in his art practice for
more than 10 years. During this time he has made and collaborated on sculptures,
installations, and performances, which have been shown around Canada and abroad
including at ISEA, Future Physical and Ars Electronica.
Dolores A. Steinman
University of Toronto
Dolores A. Steinman trained as a paediatrician, before finishing doctoral and
postdoctoral research in cancer cell biology. An accomplished photographer, she is
interested in the role of arts in medicine. Dr. Steinman is currently a Volunteer Art
Docent at Museum London.
David A. Steinman
University of Toronto
David A. Steinman has spent more than a decade working to integrate the fields of
computer modelling and medical imaging. He is an Associate Professor of Mechanical
and Biomedical Engineering at the University of Toronto, and a Heart & Stroke
Foundation Career Investigator.

The Potter Group
The Potter Group are applying Multi-electrode array culture dishes, 2-photon timelapse microscopy, and High-speed imaging of neural activity to study dissociated cultures of hundreds or thousands of mammalian neurons. They are especially interested
in distributed activity patterns and information processing in these cultured networks.
The neural networks are given a body, either simulated or robotic, and an environment
in which to behave. A real-time feedback system has been developed for 2-way communication between a computer and a cultured neural network.
www.neuro.gatech.edu/groups/potter/potter.html

AUTHOR BIOGRAPHIES

SymbioticA Research Group (SARG)
SARG is a collaboration begun in 2000 between artists, scientists and computer programmers at SymbioticA: the Art and Science Collaborative Research Laboratory in the
School of Anatomy and at the University of Western Australia. SymbioticA is a unique
artist-run research laboratory dedicated to the exploration from an artistic perspective
of scientific knowledge in general, and biological technologies in particular. MEART is
collaboration between Guy Ben Ary, Phil Gamblen, Iain Sweetman, Oron Catts, Dr.
Stuart Bunt and Dr Steve Potter’s lab at Georgia Tech in Atlanta, USA.
www.fishandchips.uwa.edu.au
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Cassie Thornton
Against Maps
The Infinite Museum
Cassie Thornton is a participant in NYC. She teaches art in her spare time to NYC
public school kids. She is the founder of Against Maps and Director of The Infinite
Museum.
www.cassiethornton.com
www.againstmaps.com
www.infinitemuseum.com
Joce Tremblay
Independent Artist
Alumni of the Ontario College of Art and Design, Joce majored in Integrated Media
Studies, specializing in performance art, installation and video. This time was also
spent exploring various fabrications, photography and sculpture as well as cultural
theory and critical curatorial practices, all skills she employs in her versatile multimedia art practice. Within her portfolio of performance art, Joce has developed a
repertoire of both independent and collaborative works; some of these include the
‘Pre-Ovum Split’ series with her identical twin sister Natalyn, ranging over the past
six years; ‘Forced Function’ a piece for the Fado Emerging Artist exhibition ‘Open Air
Ways’; ‘The Super-Here Project’ an ongoing multi-media (performance, video,
installation, web) project (one of her primary obsessions). Joce has been producing
work for well over thirteen years, ten of which she has been performing. She aspires
to become an independent international multi-media artist.
Camille Turner
Camille Turner is a Toronto-based artist, curator and cultural producer whose
practice explores the social dimensions of technology. She is a founding member of
Year Zero One, a collective operating as a network for the dissemination of digital
culture. She curates for the Subtle Technologies Festival that blurs the boundaries
between art and science. She has presented her work in socially engaged media
nationally and internationally at conferences including: Dak'Art_Lab at La biennal de
l'art Africain Contemporain, Dakar, Senegal, Skinning our Tools: Designing for Context
and Culture at the Banff New Media Institute, Alberta and Coding Cultures in
Campbelltown, Australia.
Bill Vorn
Concordia University
Bill Vorn has been working in the field of Robotic Art since 1992. His installation
projects involve robotics and motion control, sound, lighting, video and cybernetic
processes. He pursues research on Artificial Life and Agent Technologies through
artistic work based on the "Aesthetics of Artificial Behaviours". His work has been
presented in many international events, including Arts Electronica, ISEA, DEAF, Sonar,
Art Futura, EMAF and Artec. He teaches Electronic Arts in the Department of Studio
Arts at Concordia University (Intermedia/Cyberarts program) where he is responsible
for the alab, a Robotic Art research lab part of the Hexagram Institute.
Gail Wight
Stanford University
Conceptual artist Gail Wight investigates issues of biology and the history of science
and technology through her art. She holds an MFA in New Genres from the San
Francisco Art Institute, a BFA from the Studio for Interrelated Media at Massachusetts
College of Art, and is on the faculty of Stanford University's Art Department, where she
runs the studio for Experimental Media Art. She has exhibited her work internationally.
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Jennifer Willet
BIOTEKNICA, Concordia University
Jennifer Willet is an artist, a part-time faculty member in Studio Arts at Concordia
University and a Ph.D. student in the Interdisciplinary Humanities program at the
same institution. Her work explores notions of self and subjectivity in relation to
biomedical, bioinformatics, and digital technologies with an emphasis on social and
political criticism. She has exhibited extensively and presented her research across
Canada and internationally. Since 2002, she has collaborated with Shawn Bailey on an
innovative computational, biological, and artistic project called BIOTEKNICA.
www.bioteknica.org
Claudia Wittmann
Claudia Wittmann has studied biology in Switzerland (PhD, 1997) and the philosophy
of science in Toronto (MA, 2000). She shifted her focus to dance performance in 1999
when she started to learn butoh with Paul Ibey (UK). She subsequently trained in
butoh, mainly with SU-EN for whom she performed in 2002, 2003 and 2005 in
Stockholm. Claudia also has basic experience in movement improvisation, which she
owes especially to Susanna Hood, Rebecca Todd and Dawne Carleton (Toronto). She
started to show her own work, which deals with body memory in 2003. Her recent
pieces have been coached by artist Paul Couillard (Toronto) who contributes his
experience with the curricula of experimental theatre researcher Jerzy Grotowski to
her process.

AUTHOR BIOGRAPHIES

Ionat Zurr
SymbioticA, University of Western Australia
Ionat Zurr is an artist and a researcher. He is the academic coordinator of SymbioticA
- the Art & Science Collaborative Research Laboratory at the School of Anatomy &
Human Biology, University of Western Australia. He is a pioneer in the field of
Biological Art in general and Tissue Art in particular. He is also Co-Founder of the
Tissue Culture and Art Project, and Co-Curator of BioDifferences exhibition and
conference, BEAP 2004. He is a Research Fellow at The Tissue Engineering & Organ
Fabrication Laboratory, Massachusetts General Hospital, Harvard Medical School
(2000-2001). He has exhibited and published internationally.
www.tca.uwa.edu.au
www.symbiotica.uwa.edu.au
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Image Credits

Zach Blas
What is Queer Technology?
1.http://www.radioshack.com/product/index.jsp?productId=20622
07&cp=&sr=1&origkw=gender&kw=gender&parentPage=search
http://www.radioshack.com/product/index.jsp?productId=2062
206&cp=&sr=1&origkw=gender&kw=gender&parentPage=search
2. Art installation by Zach Blas (www.zachblas.info)

Alan Bleakley
Writing out Prescriptions: Deconstructing
the Chemical Regulation of Mood
Image by Susan Bleakley

Stuart Bunt
Anatomical Perceptions of the Body Past, Future and Virtual
Images 2, 6 8 and 11 the property of the author all other
images the property of the artists shown here with permission.

Jack Butler
Picturing Genital Embryogenesis: Accurate Discriminations
and Adequate Frames
All images by Jack Butler

Bonnie J. Eckard & Maria Porter
The Space Inside: A Work Demonstration
of a Performance Expanding the Vision of
a Life Lived in the Context of Impending Death
All images by Mike Angiola (mpmccabe.com)

Erin E. Fortier
The Molecular Clockwork: Conducting an
Orchestra Between the Body and its Environment
All images by Erin E. Fortier

Shane K. Green
ReGenesis – Facts Behind the Fiction
Photo credit: Shaftesbury Films & AXS Studio Inc.

Antony Hall
ENKI
All images by CNRS/UNIC Labs Fr, 2006

Irene Healey
Art as Applied to Medicine: Reconfiguring the Body
All Images by Irene Healey

Kathy High
Empathic Play
1. Photo by Olivia Robinson
2. Photo by Adrian Garcia Gomez

Linda Carreiro
Embedded in situ: Gender Inscriptions within Flap-Anatomy
1. Collection of Museo delle Cere Anatomiche, Università di
Bologna, Bologna, Italy. Photograph by L. Carreiro.
2. History of Medicine Collections, Duke University Medical
Center Library, Durham, North Carolina. Photograph by B.
Bamberger. With permission from Duke University.

Jeong Han Kim
BirdMan: Hybrid Perception
All images by Jeong Han Kim

Carlos Castellanos
BodyDaemon
1. Photo by Carlos Castellanos
2. Photo by Christopher Head
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