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Design is not what it used to be. In schools and in studios, in 
corporations and in political institutions, designers are using their 
skills to tackle issues that were previously out of their bounds, from 
scientific visualization to interfaces, from sociological theories to 
possible applications and consequences of nanotechnology. They  
do so by teaming up for every case study with the right experts,  
who often seek designers’ help in order to connect their theories  
with real people and the real world. In the late 1960s, Ettore Sottsass 
famously declared that design ‘is a way of discussing society, politics, 
eroticism, food and even design. At the end, it is a way of building 
up a possible figurative utopia or metaphor about life.’1 Design 
is indeed about life and, at a time of accelerated technological 
evolution and dramatic political, environmental, demographic, 
and economical concerns, designers’ presence guarantees that 
human beings are always kept at the center of the discussion. 

Designers’ fascination with science is today reciprocated  
by a generation of scientists who are eager to get their brains dirty 
with reality. As explored first in the 2008 exhibition ‘Design and 
the Elastic Mind’ at the Museum of Modern Art, New York (full 
disclosure: yours truly was the curator), these novel collaborations are 
often joyous contaminations in which scientists feel, even if just for a 
moment, liberated from the rigor of peer review and free to attempt 

intuitive leaps. Indeed, physicists, mathematicians, computer 
scientists, engineers, chemists, and bioethicists have leaped at the 
opportunity, their contribution encouraged and celebrated in a 
few centers of ‘irradiation,’ such as London’s Royal College of Art 
Design Interactions program or Le Laboratoire, an idea incubator 
in Paris. The results (based on current research) have the lyrical and 
demonstrative power of art and the realistic possibilities of design. 

It is, however, the experiments with biologists that have 
garnered the strongest momentum, and a new form of organic 
design is rapidly evolving—the biodesign that William Myers 
explores in detail in this volume. Biodesign harnesses living  
materials, whether they are cultured tissues or plants, and  
embodies the dream of organic design: watching objects grow  
and, after the first impulse, letting nature, the best among all  
engineers and architects, run its course. It goes without saying  
that when the materials of design are not plastics, wood,  
ceramics, or glass, but rather living beings or living tissues,  
the implications of every project reach far beyond the form/ 
function equation and any idea of comfort, modernity, or  
progress. Design transcends its traditional boundaries and aims 
straight at the core of the moral sphere, toying with our most 
deep-seated beliefs. In designers’ ability to build scenarios and 
prototypes of behavior lies a power that they should protect and 
cherish, and that will become even more important in the future. 

William Myers has collected an impressive variety and  
number of case studies that involve organisms at all scales,  
from plants and animals to bacteria and cells, to be used as  
architectural, graphic, or interior elements. Architects working  
on wet buildings that adapt to changing environmental  
conditions and levels of occupancy, almost as if they were  
living organisms; designers concocting new diagnostic and  
therapeutic tools that rely on animals and plants; engineers 
devising new, self-healing construction materials. If our 
relationship with nature is broken, this book makes us 
hope that perhaps we will be able to fix it from within.

6 7

Paola Antonelli

VITAL DESIGN 

VITAL DESIGN  

1 
As reported in Peter Dormer,  
‘What is a designer?’, Design Since 1945 
(London: Thames & Hudson, 1993) p.10.
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This book presents an emerging and often radical approach to 
design that draws on biological tenets and even incorporates 
the use of living materials into structures, objects, and tools. 
Each chapter introduces a different theme, from designing 
for ecological integration to the use of speculative design 
and art as a teaching tool. Taken together, several of the 
projects profiled here reflect a pervasive shift in societal 
priorities, toward sustainable approaches to building and 
manufacturing. This unifying purpose is driving increased 
collaboration between designers and biologists—an essential 
ingredient in many of the projects—and offers thrilling new 
possibilities for design, art, and architecture. This volume 
brings together the most recent and representative examples 
of biodesign: a rapidly emerging approach observable 
in this collection of works from around the world.

Biodesign goes further than other biology-inspired 
approaches to design and fabrication. Unlike biomimicry, 
cradle to cradle, and the popular but frustratingly vague ‘green 
design,’ biodesign refers specifically to the incorporation 
of living organisms as essential components, enhancing the 
function of the finished work. It goes beyond mimicry to 
integration, dissolving boundaries and synthesizing new hybrid 

typologies. The label is also used to highlight experiments 
that replace industrial or mechanical systems with biological 
processes. The final chapter ventures beyond functional 
or speculative design into the realm of fine art, presenting 
a range of recent work that incorporates living matter.

The structures, prototypes, and concepts chronicled 
here, including proposals that employ new technologies and 
impose principles observed only in nature, prompt several 
questions. What are the implications and likely outcomes of 
these speculative projects? Does the sum of these experiments, 
including an embrace of natural systems and collaboration 
with the life sciences, amount to a paradigm shift in design 
practice? If so, how does it compare with other field-changing 
shifts in the trajectory of technological developments, 
from industrialization to the invention of computers?

As answers to these questions unfold over time, the space 
for cross-disciplinary collaboration and creativity prompted 
by scientific research will only expand, propelled by global 
imperatives such as the urgency to develop and implement 
cleaner technologies and the rise of do-it-yourself ‘homebrew’ 
biology. This convergence of fields, as well as of the expert with 
the amateur, is ultimately necessary to support the ongoing 
effort to alleviate the negative impacts of the legacies of the 
Industrial Revolution. And it will lead to the reconception 
of the primary design principles of value generation, growth, 
and sustainability. This book sets out to accelerate this 
effort by highlighting achievements in, and new approaches 
to, design with biology, encouraging collaborations and 
providing historical context for this growing field in design.

8 9

THE HYBRID FRONTIER

THE HYBRID FRONTIER 

William Myers
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A NEW URGENCY 

‘It will be soft and hairy.’ 1

Salvador Dalí on the future of architecture, 
in response to Le Corbusier

Designers face an unprecedented urgency to alter 
their methods and reprioritize their goals to address 
the accelerating degradation of the environment. 
This new pressure—intellectual, ethical, and 
regulatory—demands recognition of the fragility of 
nature and our responsibility to preserve it for future 
generations. Under such shifting and intensifying 
constraints, designers are beginning to go beyond 
emulation to harness processes observed in the living 
world, where systems achieve perfect economies of 
energy and materials. Within this pursuit, working to 
achieve enhanced ecological performance through 
integration with natural systems, designers are 
turning to biologists for their expertise and guidance. 
This contrasts markedly with the design approach that 
characterized the 20th century: the mechanization 
of functions in order to overpower, isolate, and 
control forces of nature, usually by utilizing advances 
in chemistry and physics. The examples explored 
here illustrate how this new approach—designing 
with biology—lends itself to collaborations with life 
scientists and foreshadows what kind of consilience, or 
cooperation across fields, we can expect in the future.  

The integration of life into design is not a magic 
bullet to solve these pressing issues. Nor will it be 
free from harmful missteps, deliberate misuses, or 
controversy. Dystopian visions of the future awash 
in biodesign gone awry are credible possibilities, 
and they are included in this book. Beyond growing 
structures with trees or integrating objects with 
algae bioreactors, biodesign includes the use of 
synthetic biology and thereby invites the danger of 

disrupting natural ecosystems. These technologies 
will be wielded by people—the same biased and frail 
creatures who designed the world into a desperate 
mess in the first place. But the potential benefits, 
and the need to reform current practices toward 
an approach more in tune with biological systems, 
far outweigh these risks. Ultimately, design’s 
embrace of nature—even coupled with the inevitable 
hubris that we can redesign and outdo it—is long 
overdue and the most promising way forward.  

The focus of cross-disciplinary collaborations 
and their outcomes will, as always, depend on societal 
priorities and an array of market signals. Today there 
is a notable absence of the kind of regulation or 
system of incentives and disincentives that might lead 
to the eventual design and creation of environmentally 
remedial or zero-carbon objects and structures. The 
use of taxes and subsidies to spark such changes, 
for example, is still in its infancy. While Germany 
and Norway have made early and effective steps 
with policies that prioritize ecologically effective 
design, most of the industrialized world lags behind, 
especially the United States, where even the legitimacy 
of the federal agency to protect the environment 
is vulgarly challenged in political discourse. 

Yet the costs of carbon emissions and climate 
change mount, and they will need to be addressed 
if a modern way of life, as we’ve come to know it, 
is to endure. Examples of biodesign profiled here 
anticipate this change: an accounting for, and eventual 
minimization of, what economists call negative 
externalities to the environment—the degradation of 
the air, soil, water, and life that does not figure into 
the end cost of manufacturing and building today. Only 
under new and sensibly designed constraints, such 
as a carbon tax on manufacturing, or incentives, such 
as a subsidy for structures that promote biodiversity, 
would projects such as ‘Fab Tree Hab’ (page 58) 
or ‘BioConcrete’ (page 80) become scalable. 

ABOVE 2

Researchers at Delft University of Technology 
have developed BioConcrete, which is embedded 
with limestone-making microorganisms 
that allow the material to repair itself. 

ABOVE 3

A modular system of algae-filled tubes 
absorbs solar energy for electricity generation 
and shades interior spaces in Process Zero, 
a proposed retrofit for a General Services 
Administration building in Los Angeles (page 52). 

10 11

BEYOND BIOMIMICRY

The imitation of nature in the design of objects  
and structures is an old phenomenon, recalling  
stylistic developments such as iron-enabled Art  
Nouveau in the 19th century through to the more  
recent titanium-clad fish shapes in the computer- 
aided designs of architect Frank Gehry. Yet this  
design approach is form driven and offers only  
a superficial likeness to the natural world for  
decorative, symbolic, or metaphorical effect. Design  
that sets out to deliberately achieve the qualities  
that actually generate these forms—adaptability,  
efficiency, and interdependence—is infinitely more  
complex, demanding the observational tools and  
experimental methods of the life sciences. The  
effort to master this complexity is well under way;  
it’s been more than 30 years since scientists first  
altered a bacterium’s DNA so that it could serve as  
a tiny factory producing an inexpensive and reliable  
source of human insulin.2 At the beginning of the 21st  
century, the DNA-modifying techniques to reproduce  
such a feat and reconfigure the activity of a cell have  
become widely accessible. We have even reached  
the milestone of synthesizing an entirely artificial  

DNA molecule that has successfully replicated and  
formed new cells.3 The affordability of the basic  
tools of biotechnology has put them within reach  
of engineers and designers who may now consider  
basic life forms as potential fabrication and form- 
giving mechanisms. Indeed, that is precisely the  
intention of architects such as David Benjamin, who  
is teaching and practicing how to wield life as a design 
tool and insists that ‘This is the century of biology.’4

In the 19th century the combination of 
standardization of measurements, the Bessemer 
steel-making process, and the steam engine 
converged to enable the Industrial Revolution, 
answering the call of democratic, capitalistic 
nation-states seeking market growth. Facilitating 
this development was the increasing quality and 
plummeting price of steel, which rapidly fell from 
$170 per ton in 1867 to $14 per ton before the end 
of the century.5 Similarly, and following what has 
become known as Moore’s Law, the computing power 
of microchips has roughly doubled every two years 
since the 1990s. This phenomenon, amplified by 
the rise of the Internet and the worldwide adoption 

BEYOND BIOMIMICRY 

ABOVE 1

In contrast with traditional architecture that 
is in combat with the environment, Fab Tree 
Hab is a housing concept that embraces and 
enhances the surrounding ecosystem. Living 
trees are integrated into the structures. 
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of standards like HTML, has supported a Digital 
Revolution.6 Computer technology exponentially 
spread and intensified the practices and effects of 
the Industrial Revolution, and they addressed the 
demands of a rapidly globalizing economy. These 
demands include pressure to compete in foreign 
markets, to coordinate increasingly complex supply 
chains, and to achieve continual economic expansion 
through productivity gains. In fulfilling these needs, 
digital technology lubricates the gears of civilization 
as we know it, supporting economic growth and 
maintaining relatively low unemployment and stable 
governments across most of the developed world. 

In the first decade of the 21st century and 
beyond, the forces that prompted industrialization 
and digitization persist, but a new, more urgent, and 
arguably longer-term need has arisen that calls for 
a new revolution—the requirement for ecologically 
sound practices in design that guide scarce resource 
management, particularly in manufacturing and 
building. Abundant evidence makes plain that the pace 
of world economic development in its current form, 
relying on the rapid consumption of natural resources 
(including fossil fuels), cannot be maintained.7 The 
scale and scope of human activity and projected 
changes in climate, economic demand, urbanization, 
and access to resources over the next several decades 
will necessitate new standards of energy efficiency, 
waste elimination, and biodiversity protection. 

Models that meet such rigorous demands have 
been found only in nature, the emulation of which 
is now moving beyond stylistic choice to survival 
necessity. Driven by research in the life sciences, 
the mechanisms of natural systems—from swamps 
to unicellular yeasts—are quickly being decoded, 
analyzed, and understood. The architectural program 
of many of these systems is DNA, the sequencing 
and synthesis of which are quickly becoming 
financially viable, following what has become known 
as the Carlson Curve: the costs of sequencing 
and synthesizing base pairs of DNA have fallen 
dramatically over the last 10 years, just as steel and 
computing power became inexpensive commodities 
in previous centuries.8 The possibilities arising from 
this new accessibility of the basic ingredient of living 
systems will surely multiply, particularly given the 
pace of capital investment and the proliferation 
of entrepreneurial ventures poised to exploit its 
potential. Although these technologies are still new 
and require much more research before they can 
easily be applied to complex organisms, the pace 
of investment and growth is significant: more than 
2 percent of United States GDP is now attributable 
to products that rely on genetic modification.9 As the 
expertise to manipulate and wield the machinery of 
life spreads, it will impact numerous fields and lead 
to several collaborations; biodesign, as I have defined 
it, is an opportunity that designers will not miss and 
that is already attracting tinkerers of all stripes. 

As it often does, art illuminated the path forward. 
Bioart of the last decade, including works by Eduardo 
Kac, such as the living, glowing ‘GFP Bunny’ in 2000 
and the numerous projects that have emerged from 

SymbioticA, foreshadowed the now burgeoning  
do-it-yourself biology (DIY bio) movement. Facilitated 
by the availability of inexpensive equipment and 
emboldened by like-minded enthusiasts through instant 
communication over the web, amateur biologists are 
now creating transgenic organisms and even inventing 
novel equipment on their own. These new creators, 
some of them with design experience, also follow in the 
footsteps of tech entrepreneurs working out of garages 
in California in the 1970s and 1980s, and they bring 
an ethos of independence that is unlinked from the 
agendas or conventions of universities and corporations. 

PHYSICAL SCIENCE TO 
LIFE SCIENCE: A HISTORY 
OF NATURE IN DESIGN

‘The Stone Age did not end because humans 
ran out of stones. It ended because it was 
time for a re-think about how we live.’10

Architect William McDonough

The desire to follow nature, to adhere to its underlying 
forms in the pursuit of harmony, can be traced back 
to antiquity, to the writings of Vitruvius, as well as 
to Goethe’s work on morphology and the Romantic 
notion that certain truths were observable in nature 
and unknowable to reason. The close examination 
and formal mimicry of nature by designers reached 
a height in the late 19th century, in the Art Nouveau 
style in France and in its iterations across Europe, 
coinciding with the work of naturalists and pioneers 
of biology, like Ernst Haeckel, who meticulously 
described, named, and illustrated thousands of new 

species. Shortly thereafter in On Growth and Form 
(1917), D’Arcy Thompson described numerous links 
among biological form, physics, and mechanics, and 
highlighted how optimization was frequently achieved 
in nature. This also coincided with the First World 
War, and the rapid rise of mechanized industry as 
a dominant feature of economic, aesthetic, and 
political life in Europe and the United States. 

Interest in nature as a model or tool for design 
remained a consistent, if minor, current in architecture 
of the early 20th century. This was particularly so in 
the work of figures such as Frank Lloyd Wright, Alvar 
Aalto, and even Mies van der Rohe, for their focus on 
integration of indoor and outdoor spaces, use of natural 
materials, expression of structure, and consideration 
of architecture as a component of a larger whole—at 
least its immediate built surroundings. The idea of 
emulating nature on a larger scale emerged decades 
later in post-war Japan, articulated by the built 
and theoretical megastructures of the Metabolist 
movement that embraced impermanence, citing the 
fluctuations of nature as a logical guiding principle 
for buildings and cities, which themselves undergo 
massive transformations that can be considered in 
terms of cycles, including destruction and rebirth.   

The more familiar contemporary understanding of 
the built environment and industrial manufacturing as 
systems affecting their natural surroundings matured 
in the wake of the environmental movement and the 
energy crisis of the 1960s and 1970s, as expressed 
through the works of Richard Buckminster Fuller, 
Rachel Carson, and Victor Papanek.11 Perhaps the 
best representation of the ideas they espoused is the 
concept of industrial ecology, explained first and with 
cogent precision in 1989 by Robert Frosch and Nicholas 
Gallopoulos, two scientists working for General 
Electric.12 Their thesis can be summarized: industrial 

processes can be designed to resemble ecosystems 
wherein every waste product becomes a raw material 
for another process. This idea was explored further, 
with a naturalist view, by Janine Benyus in her seminal 
book Biomimicry: Innovation Inspired by Nature (1997), 
and her continuing work through the Biomimicry 
Guild and Institute. Following similar principles, in 
Cradle to Cradle: Remaking the Way We Make Things 
(2002), architect William McDonough and chemist 
Michael Braungart retold the history of Western 
architecture and industrial design to highlight their 
inherently destructive relationship with the people and 
environments from which they had risen. These authors 
also demonstrated the sort of cross-disciplinary 
partnership necessary to connect scientific research 
and rigor to industrial and building technologies for 
improved ecological performance. In a sense, they 
symbolized a return to the type of consilience that 
characterized the sciences and applied arts from the 
Renaissance, when leading artists and architects 
were also scientists, until about the 18th century, 
when the effects of the Scientific Revolution took hold 
and led to dramatically specialized fields of study. 

Today, this rift between fields is narrowing 
by necessity. We recognize that designers do not 
simply create things like teapots and office towers 
but instead act as initiators of systems of resource 
collecting, labor application, manufacturing, 
marketing, distribution, consumption, and disposal. 
These activities, all oversimplified by the tendency 
to consider the object as an end in itself, present a 
uniquely complex set of problems and support the 
assertion that from an ecological standpoint, there 
are no such things as things: there are only systems. 
This realization mirrors new research in biomedicine 
that suggests the human body hosts approximately 
ten foreign cells for every one of its own making. We 

12 13

ABOVE 7

Illustrations of shells from a variety of gastropod 
mollusks, reproduced from Ernst Haeckel’s 
influential Kunstformen der Natur (‘Artforms 
of Nature’), which was published in 1904. 
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ABOVE 5

SymbioticA is a pioneering research laboratory at 
the University of Western Australia that enables 
artists and researchers to engage in wet biology 
practices. It hosts residents, workshops, and 
symposia to support the exploration as well as 
the critical evaluation of scientific developments. 

ABOVE 4

Art Nouveau attempted to mimic natural forms 
displaced by industrialization. The movement 
emerged in France but then spread swiftly 
around the world. The Hôtel Tassel in Brussels 
is a masterwork of Victor Horta, and it was 
completed in 1894 for the scientist Émile Tassel. 

RIGHT 6

The Human Microbiome Project is a five-year 
research program undertaken by the US National 
Institutes of Health to identify and characterize 
the trillions of microorganisms that thrive both 
on and within the human body. Current estimates 
suggest that microbial cells outnumber the 
human variety by a factor of at least ten to one. 

ABOVE 8

BioBE Center researchers at the University 
of Oregon at Eugene are working to map the 
microbiome (microorganism population) of 
the built environment, collecting samples 
from a variety of spaces and analyzing how 
these different groups impact human health. 

BEYOND BIOMIMICRY 
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depend on all this microscopic life—trillions of cells—
for essential functions, like digestion and resistance 
to infection, making us all ecosystems in miniature.

The built environment is no different: as 
research by the BioBE Center (page 248) suggests, 
a better understanding of microbial life in indoor 
spaces—a vast and undiscovered realm we interface 
with all the time—may inform a probiotic design 
approach that reduces reliance on mechanical 
ventilation. These realizations arise in part from new 
access to the nanoscale, the ability to manipulate 
matter on the cellular and molecular levels. Just 
as standardization and manufacturing tolerances to 
the millimeter scale were crucial to the move from 
craft to the Industrial Revolution, as well as to the 
practices and goals of the Bauhaus school, the ability 
to change the inner functioning of a cell exponentially 
increases designers’ reach, and is enabling a move 
from the industrial to the biotechnological. This in 
turn is becoming the medium of choice for a new 
Bauhaus school to emerge, perhaps in the form of 
the One Lab School for Urban Ecology (page 247). 

This new access in scale also offers new 
vocabulary to the language of form, and may satisfy 
a larger need to bring the living world closer to our 
everyday lives. Perhaps in the recent past the mere 
mimicry of forms displaced by industrialization and 
globalization was sufficient as a symbol, but that time 
has past. In Complexity and Contradiction in Architecture 
(1966), which laid the intellectual foundation for 
postmodernism in architecture, Robert Venturi argued 
that the labored rectilinear style of the modernists was 
in fact a dishonest representation of functionalism and 
that both greater visual harmony and expression of 
function was achieved through formal conflict: shapes, 
lines, and textures that disrupt one another. Echoing 
that critique, one can see nature-inspired design and 
its iterations, often posturing under the banner of 
biomimicry as a labored style for its own sake that does 
not represent biodesign, for its intention strays from the 
priority of delivering enhanced ecological performance. 

It is primarily by cooperation, communication, 
and debate that effective approaches to biodesign will 
be developed and implemented, and a legible formal 
language will emerge. As progress is made, however, 
and as designers and scientists work together more 
frequently, it’s essential to recognize the challenges 
along with the opportunities. As shown in a recent 
study at the University of Cambridge, which examined 
such collaborations, obstacles often arise, such as 
disagreement about how to share intellectual property 
rights, a lack of shared vocabulary, and conflicting 
working styles and standards.13 These and other 
issues will be at the forefront as society acknowledges 
that the consumption of irreplaceable resources and 
the loss of biodiversity driven by economic activity 
cannot be sustained. Consequently, systems of nature 
and the biologists who work to understand them 
will be integral to new systems for designing and 
creating. Only this type of consilience might help to 
bring the material existence of artificial environments 
and objects into a sustainable harmony with nature, 
a state upon which everything ultimately depends.  

THE EVOLVING GOALS AND DESIGN 
OF CONCRETE: A TRAJECTORY 
TOWARDS BIODESIGN

‘Our objective is to use bio-based materials 
and processes for civil engineering to 
reduce environmental pressure.’ 14

Henk Jonkers, Researcher and Instructor, 
Bio-based Geo- and Civil Engineering 
Program, Technology University of Delft 

Concrete’s 2,400-year history offers an insightful 
example of the shift over time to biodesign, from 
some of civilization’s earliest structures to new 

methods of using bacteria as an ecological means 
of reinforcement. Concrete has served designers 
and engineers as the spine of infrastructure and the 
foundational material of structures since antiquity. 
First widely used in the 4th century bc, it was integral 
to the Roman Architectural Revolution, which spanned 
several hundred years and generated structures—
including domes, arches, and aqueducts—that still 
stand today.15 Soon after the fall of Rome, the formula 
for concrete, calling for particular proportions of 
calcium oxide, pulverized rock, clay, ash, and water, 
was lost for thirteen centuries. It is useful to pause 
for a moment to ponder how builders for so long 
looked at ancient monuments that bested their own 
engineering ability. This age without concrete ended 
with its rediscovery in 1756 in England, the precise 
time and place of the dawn of the Industrial Revolution. 

Approximately a century later, reinforced 
concrete was developed in France by François 
Coigent and was deployed to create several structural 
typologies that are common today.16 The utility 
and historical significance of the material is well 
illustrated by many of his projects, from the sea wall 
in Saint-Jean-de-Luz, to the lighthouse in Port Said, 
Egypt, and the Aqueduc de La Vanne in Paris. All 
of these projects met infrastructure needs arising 
from the forces brought to bear by widespread 
industrialization and the rise of global capitalism in 
the form of colonialism: constructing ports to facilitate 
the movement of freight to support commerce, 
and infrastructure to facilitate rapid growth in 
urban populations. Similarly, the first structure in 
Britain to feature a reinforced concrete frame was 
a factory: a flourmill built in Swansea in 1897.17  

With the benefit of centuries of hindsight, 
it is possible to see concrete’s evolution—from 
its discovery, loss, and rediscovery to its current 
widespread use in reinforced form—as closely 
intertwined with the evolving needs and priorities 
of the societies that used it. In the centuries during 
which its formula was unknown, much building 
occurred, but the forces driving it apparently did not 
create a strong enough imperative for the material’s 

rediscovery to occur. The needs of an empire—roads, 
bridges, ports, barracks, and aqueducts—demanded 
such a material from the Roman builders who, 
through experimentation and discovery, found a 
way to deliver it. With the dissolution of the empire, 
the need for a material like concrete was likewise 
diminished, although many builders, mocked by 
the splendid monuments in their midst, would be 
in want of its formula.18 Similarly, one can see the 
needs of the industrial age to maximize land use—by 
means of factories, bridges, ports, and ever-taller 
buildings—as driving the deliberate search for a 
leap in material technology, one that was answered 
by iron and, eventually, steel-reinforced concrete

Today, a new and powerful need is emerging to 
reduce the environmental impact of human activities, 
including building: use fewer materials and less 
energy, and consider the entire design life cycle, 
from conception through manufacture to disposal. 
Understood as part of the continuum of developments 
in material technology, this need introduces a new 
dimension to how performance is evaluated: the degree 
of sustainability. Design in the 21st century is expected 
to perform in new ways that take into account its impact 
on worldwide energy and material cycles. The effects 
of the rapid development of the global economy and 
the rising prosperity of hundreds of millions of people—
particularly in India and China—are exacerbating 
scarcities of natural resources and demanding that 
systems of design, manufacture, and consumption 
evolve. The poor example set by the United States and 
Western Europe, in terms of environmental degradation 
and waste of material resources throughout the 19th 
and 20th centuries, simply cannot be followed by 
all the world’s citizens, now numbering more than 
seven billion—the environment cannot endure it.19   

The urgency of this demand for material 
sustainability and ecological preservation grows even 
as the world recovers from an economic downturn. At 
current rates of production and consumption, carbon 
emissions would lead to an uninhabitable climate 
for much of the planet within 300 years.20 Developing 
strategies to respond to this bleak outlook results 

14 15

LEFT 9

To the present day the Pantheon remains the 
largest unreinforced dome in the world. Its 
stable structure was made possible by concrete 
that was poured in sections and supported by 
a wood scaffold until it dried, combined with 
clever engineering to reduce the weight of 
the rock substrate with increasing height. 

RIGHT 11, 12, 13, 14, 15, 16

The emerging priority of ecological performance 
is expressed in the development of self-repairing 
concrete. Embedded microorganisms naturally 
seal cracks as soon as they form, extending the 
life of this ubiquitous material. The production 
of cement, the binding agent of concrete, 
is increasing rapidly and is responsible for 
more than 6 percent of anthropogenic carbon 
dioxide emissions. Any improvement in its 
performance should represent a significant 
reduction in construction’s carbon footprint. 

LEFT 10

An early example of iron-reinforced concrete,  
the Lighthouse of Port Said was completed in 
1869, just a week prior to the opening of the 
Suez Canal. The building was an important 
asset in facilitating global trade and had come 
under British imperial control by 1882. 
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in exercises such as considering how to build in a 
desert with precious few resources, as shown by 
the architect Magnus Larsson in his proposal ‘Dune’ 
(page 62), which would harness bacteria to build walls 
that halt the spread of the Sahara. Ultimately, the 
constraints of extreme environments force designers 
to examine and replicate life: the only resource-
management system that is known to function 
within conditions as harsh as those of a desert.  

It is with such a view that a new type of concrete 
is being developed at Delft University of Technology in 
the Netherlands. There, Henk Jonkers has adopted the 
use of bacteria to create a living, self-healing concrete 
that might outlast, and be cheaper to maintain than, 
the conventional variety (page 80).21 The bacteria offer a 
means of reinforcement, infusing the material and lying 
dormant for years or decades until a crack appears, 
weakening the concrete, whether in a road or structural 
support. By admitting oxygen and moisture, the crack 
prompts these bacteria to secrete limestone, effectively 
sealing it naturally. If perfected and widely adopted, 
such biointegrated material technology could have an 
enormous impact: a full 5 percent of human-generated 
carbon emissions result from the manufacture of 
concrete, so even a marginal increase in the material’s 
service life would amount to a breakthrough. It is 
precisely this type of research, led by a biologist 
focused on making civil engineering more ecologically 
sound through integration with a living process, that 
heralds a new approach to designing with biology.

For much of history, performance and quality 
were measured by the degree to which a designed 
material, object, or structure addressed a set of 
needs only once it was completed and handed off 
to the user. This primacy and narrow definition 
of function is no longer valid. In the 21st century 
it is being replaced by a new, more sophisticated 
understanding of factors, such as the impact of carbon 
emissions, product life cycle, and resource scarcity. 
In addition, new dimensions of function have become 
increasingly important, such as an object’s ability to 
restore a sense of human connectivity, enable new 
forms of interaction, or make critical observations 
about the future trajectory of technologies and 
behaviors. As a result, as this examination of concrete 
illustrates, the performance of a design has come 
to be judged by a much larger set of criteria. 

THE PROMISES AND PERILS 
OF PARADIGM SHIFT

‘If we were incapable of handling 
nature as we found it without causing 
lasting damage, why would we handle 
its manipulation any better?’ 22

Angeli Sachs, Curator, Museum of Design, Zurich

The demand to design differently—to bring production 
and construction into a more integrated relationship 
with natural processes—is growing and will 

accelerate collaborations between designers and 
biologists. This phenomenon is being encouraged by 
educators like Maria Aiolova, organizer of the One 
Lab; Alberto T. Estévez, who heads the program in 
genetic-biodigital architecture at the International 
University of Catalonia; and David Benjamin, who 
introduces architecture students at Columbia 
University to the emerging field of synthetic biology. 
Simultaneously, regulatory action to combat climate 
change by enforcing ecological performance standards 
and preserving what remains of natural resources 
gains ground, albeit slowly. Promising advances 
in synthetic biology and the availability of tools 
for genetic engineering also multiply the possible 
benefits of harnessing nature, much like HTML 
standards helped lay the groundwork for the web.  

Beyond stylistic consideration or symbolic 
meaning, biodesign pioneers collaborate with the 
greatest urgency and potential for positive impact, 
propelled by societal forces and new research. 
A major difference between a proposal like Le 
Corbusier’s The Radiant City (1935) and Magnus 
Larsson’s ‘Dune’ (2008) is that the latter is a response 
to a new conception of necessity. Lewis Mumford, 
criticizing Le Corbusier, wrote: ‘[his] skyscrapers 
had no reason for existence apart from the fact 
that they had become technological possibilities.’23 
In contrast, Larsson’s proposal both addresses 
and harnesses elements of nature in a struggle 
more consequential than those that Le Corbusier 
pondered, his declarations of ‘architecture or 
revolution’ notwithstanding.24 The 20th century did 

not demand as dramatic a transformation as that 
which the 21st century appears to require. Building 
with bacteria and other organisms is simultaneously 
becoming a technological possibility and a necessity. 

An analysis of the history of technology and 
design rightly prompts skepticism about the embrace 
of new design that uses living matter, regardless of 
how extreme the conditions of climate change or 
other pressures might become. Evidence strongly 
suggests that designers could misuse the new powers 
they are obtaining with the help of biology. Designers 
and architects are still people bound to their cultural 

biases and personal frailties. Aspects of inherited, 
dysfunctional impulses, such as neo-colonialism, a 
rush to change for its own sake, myopic pursuit of 
profit, and media-savvy theatricality out of proportion 
with practical potential, will persist as design develops 
new intersections with the life sciences. Designers and 
artists are also responding to these looming dangers 
and have created numerous objects and narratives 
to articulate dark potential futures that we may 
unwittingly bring into being. Alexandra Daisy Ginsberg 
has envisioned such futures in critical projects like 

‘E.Chromi’ (page 167) and ‘The Synthetic Kingdom’ 
(page 168), and—disturbingly—has found them 
frequently misinterpreted as literal, earnest proposals 
for new technologies. One goal of this book is to incite 
discussion and careful consideration of the potential 
unintended consequences of biodesign, something 
that is too often overlooked in the breathless optimism 
that characterizes discussion of this field today.  

Should biodesign be the next design paradigm, 
as foreshadowed throughout this book, in which 
biological and biomimetic processes replace those 

that are mechanized and digitized today, we can 
expect a host of benefits and burdens. The spread of 
biodesign promises to be much like mechanization 
in the 20th century, as described by historians such 
as Sigfried Giedion in Mechanization Takes Command 
(1948): upending accepted practices, extinguishing 
traditions, attenuating natural beauties, and 
shaping an alien way of life. How we manage this 
change is yet to be observed, but Giedion struck a 
prescient, cautionary note when examining how 
mechanization had infiltrated agriculture and the 
raising of livestock: ‘A new outlook must prevail 
if nature is to be mastered rather than degraded. 
The utmost caution is imperative. This calls for an 
attitude turning radically away from the idolatry 
of production.’25  As vast, unsustainably managed 
agribusinesses attest, his vision was accurate. 
Fixation on economic growth through unfettered 
markets may be our undoing: disaster looms if new 
biological inventions simply accelerate the current 
cycles of environmentally destructive design and 
building in the relentless pursuit of short-term gains. 
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ABOVE 17

By harnessing bacteria to form rigid structures 
from a mixture of sand and nutrients, Magnus 
Larsson’s project Dune proposes the formation 
of habitable oases in the desert that will also 
help to protect endangered arable soil. 

LEFT 18

Resembling the first digitally created 
typeface, Digi-Grotesk S, Symbiosis utilizes 
bacterial cultures in petri dishes to shape 
letters, with variations created by elements 
in the growing environment (page 142).

ABOVE 19

A dark future may await a world awash in 
biological innovation. In the fictional narrative 
of E.Chromi (page 142), a Dutch terrorist 
organization (Orange Liberation Front) is 
compelled to threaten the world’s biologically 
generated and patented colors with antibiotics. 

ABOVE 20

According to Synthetic Kingdom (page 
168), unintended yet horrifying possibilities 
could result from biological alterations 
set loose upon the environment, such as 
lungs within a smoker that are crystallized 
by carbon monoxide biosensors.

BEYOND BIOMIMICRY 

Copyright material for reference only



BIOBRICK  78

Ginger Krieger Doiser

BIOCONCRETE  80

Henk Jonkers

BIO-PROCESSING 82

David Benjamin & Fernan Federici 

A RADICAL MEANS  86

Damian Palin

ALGAERIUM  88

Marin Sawa

LUNG-ON-A-CHIP  92

Donald Ingber & Dongeun Huh

ACTIVE MODULAR PHYTOREMEDIATION  94

Anna Dyson et al.

MICROBIAL HOME  96

Jack Mama & Clive van Heerdan

BIOPLASTIC  102

Ryan L. Smith & John Bissell

AQUADYNE LIVING WALL  104

Cityroofs 

ECOCRADLE 106

Eben Bayer & Gavin McIntyre

BIOCOUTURE  108

Suzanne Lee

LOCAL RIVER  112

Mathieu Lehanneur

MOSS TABLE  116

Carlos Peralta et al.

BIODIGITAL CHAIR  120

Alberto T. Estévez et al.

BIOLUMINESCENT DEVICES  122

Eduardo Mayoral González

BIOENCRYPTION  124

Yu Chi-Shing et al.

ALGAL FILTER MACHINE 126

Nathan William Smith

75

2.
ECOLOGICAL OBJECT 
ENGINEERING

Replacing Industrial and Mechanical Processes

OPPOSITE 108  

See ‘Microbial Home’, page 96. 

Copyright material for reference only



fueled by greater awareness of environmental issues, as 
well as potential financial rewards, bolstered by the ever-
rising expense of commodities such as oil and labor—
to replace the inefficient, traditional industrial reliance 
on machines with the processes of microorganisms and 
plants. This shift, which is seen in varying degrees, crosses 
fields of study and professions, from biochemistry and 
economics to civil engineering and industrial design.

In parallel with this change is a new conception of 
value creation that has begun to emerge that accounts for 
the renewability of energy and more holistic thinking about 
the impacts of an object’s entire life cycle. The growing 
base of knowledge in biology about the functioning of 
cells, as well as large investments in the commercialization 
of related technologies, are also important factors.

The paths taken by designers toward these efforts are 
many, but their role as mediators between scientific research  
and the public is well established, as described by Paola 
Antonelli in Design and The Elastic Mind (2008). Knowledge 
and innovation must be integrated with usability if a product  
is ever to materialize as successful: Google’s restrained 
homepage, an iPad’s touch-screen gesture system, and the 
seemingly obvious but brilliant Facebook ‘like’ button all attest 
to the importance of intuitiveness to widespread adoption. The 
creativity of the projects described in this section suggest that we 
may stand on the brink of similar virtuoso design achievements 
in the expanding intersection of biology and technology. 

76 77

This section focuses on how biological processes, both natural 
and engineered, are being considered as viable alternatives to 
those of more conventional technologies. The examples given 
here include contained systems, as well as experiments in 
localizing fabrication with organic processes, in order to achieve 
material and energy savings while reducing their environmental 
impact. These designs have broad implications but are realized 
on a human scale, smaller than the architectural or urban 
context. Much of this work responds to concerns about the 
damaging legacy of the Industrial Revolution, which has resulted 
in the current standards of manufacture, consumption, and 
disposal that we now recognize are in need of urgent reform.

The proliferation of the design approach profiled 
here is linked to the rise of biofuels and the rapidly growing 
biotechnology economy. As described by Rob Carlson in 
Biology is Technology: The Promise, Peril, and New Business 
of Engineering Life (2010), this sector of the United States’ 
economy is responsible for more than 2 percent of GDP.  
Within this area, which is defined as including products that  
rely on genetic modification, the major components are biologics 
(pharmaceutical applications) at $75 billion, agriculture at 
$110 billion, and industrial (including fuels, enzymes, and 
materials) at $115 billion. Notably, the growth rate in these 
categories reliably outpaces that of other areas of activity.

For designers, the category of industrial applications is 
particularly enticing relative to the others given that food and 
drug products are highly regulated and that the barrier to entry 
for industrial applications can be low. As discussed in Nature 
(2010), a garage biologist might spend just $10,000 or less 
on equipment to get up and running, and that cost is falling. 
If spread between a few participants—a biologist, a designer, 
and a marketer, for example—the cost of launching a biotech 
startup becomes even less than purchasing an automobile. 

As the financial outlay required to tinker with 
biological systems decreases, there is a growing desire—
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In this proposal, developed in the Graduate School 
of Architecture, Planning and Preservation at 
Columbia University, the architect imagines systems 
on three different scales: the car, a coal-burning 
power plant, and a robotic mechanism that combs 
the Los Angeles River. These would capture existing 
streams of carbon dioxide output to feed algae 
for biofuel generation, thereby acting as engines 
and filters for the environment simultaneously.

The architect takes the position that fossil 
fuels are undeniably effective as energy sources but 
that their unintended toxic outputs and scarcity call 
for remediation. Other energy-producing systems 
that rely on corn or sugar still fall short because 
they continually need fossil-fuel input, such as the 
nitrogen-fixing reaction used to generate fertilizers.

Algae offer an appealing alternative because 
they grow readily and robustly with little more than 
abundant sunlight and nutrients such as carbon 
dioxide. They are comprised of around 50 percent 
lipid oil, which can be converted to biodiesel. Algal 
Filter Machine (AFM) would rely on advancements 
in synthetic biology to create algae that can be 
harvested for energy more effectively than is possible 
today. One goal is to choreograph a system with a 
recursive nature—one that repeats cyclically using 
the same components. The result would resemble 
the energy and nutrient flows that characterize 
natural ecosystems, but on an industrial scale. 

Recursive Car: Growing Gasoline: here 
the automobile becomes an autonomous system 
that fuels its own propulsion. The AFM works 
in a range of phases in order to smooth the 
transition from a fossil fuel to a biofuel. In this 
instance, both types of fuel work symbiotically. 

Algal Power Plant: Growing Electricity: 
using an existing fossil-fuel-burning power plant, 
the AFM harnesses carbon dioxide and nitrogen 
to feed algae, in effect sequestering these outputs 
as inputs for supplementary biofuel generation. 

Los Angeles River Stations: Growing Fuel 
for an Entire City: the proposed system acquires 
carbon dioxide and nitrogen from smog and embeds 
them into a newly created open algal system within 
the Los Angeles River. The AFM works within a 
mechanism that moves along the water, cycling the 
input of carbon dioxide and nitrogen while removing 
the algal cells. The algal cells are circulated within 
the skin of these dynamic structures where they are 
processed for fuel, as water flows back into the river.

126
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RIGHT 209

Smog from a traditional fossil-fuel burning power 
plant is captured and used to fuel the growth of 
algae in the alternative biofuel Algal Power Plant. 

Renderings using Grasshopper, Rhino, Adobe Creative Suite.

Nathan William Smith (American)—Columbia University Graduate School of Architecture, Planning and 
Preservation, New York, USA; BIO:OIL Landscape Futures Workshop with David Benjamin, Geoff Manaugh, 
Mark Smout, and Laura Allen

ALGAL FILTER MACHINE
Can we gradually adapt our power grid using algae that not only 
feed on carbon dioxide outputs but also can be turned into fuel?
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ABOVE / OPPOSITE 207, 208

Abundant heat and carbon dioxide generated by 
a conventional combustion engine is harnessed 
in the Recursive Car to feed algae and thereby 
create biofuel that powers the vehicle further. 
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Triptyque is a French-Brazilian Architecture firm 
founded by Grégory Bousquet, Carolina Bueno, 
Guillaume Sibaud and Olivier Raffaelli, graduates 
from the Ecole d’Architecture de Paris-La-Seine, 
France. The firm addresses the problems of 
emerging cities and develops methods and tools 
for questioning and/or modifying the evolution 
of urban spaces and modern construction. 
Triptyque has been lauded for projects such as 
‘Harmonia 57’ and ‘Colombia 325’ in Brazil. The 
firm’s work was presented in 2008 in Venice for 
the Architecture Biennale, within the Optimiste 
exhibition at the French Pavilion; and in 2010, 
for the AFEX prize exhibition. The firm was also 
invited to the Hong Kong/Shenzen’s Biennale in 
2009, with ‘Creatures.’ Their work was also seen 
in the Guggenheim Museum of New York in 2010 
within the exhibition Contemplating the Void, 
and at the London Festival of Architecture 2010 
with ‘Swarming Futures’ and in the Victoria and 
Albert (V.&A.) Museum’s 1:1 exhibition. 
 
url: http://triptyqueblog.blogspot.com 
email: com@triptyque.com 

 
Weinstein-Vaadia Architects is a Tel Aviv-based 
firm that specializes in architectural, interior, 
and landscape design. Founded in 1993, the 
practice’s portfolio includes a range of public and 
private projects throughout Israel. Their buildings 
celebrate the beauty of simplicity and natural 
elements, such as light, air, vegetation, and 
movement. The firm strives to be both precise 
and relaxed, like nature, not by imitation but by 
an exploration of the interplay between these 
two positions. Their work ranges from hospitals, 
such as the Childrens Hospital at the Sieff 
Medical Center in Tsfat, and wineries, such as 
the Galil Mountain and Golan Heights Wineries, 
to educational projects such as the Center for 
Environmental Education at the Hiriya Recycling 
Park. The firm is led by Shai Weinstein and Gil 
Vaadia. 
 
url: http://www.zwwv.com 
email: wv@zwwv.com 

 
Giuliano Mauri was an artist and architect who 
used organic and living materials to construct 
poetic environmental interventions deemed 
‘natural architecture.’ As some materials 
disintegrated over time, the young trees and living 
materials would insert themselves in the gaps, 
generating a work that was never wholly natural 
nor wholly man made. Mauri created these 
dialogues with nature in many works, including 
‘I Mulini’ (windmills caressed by what he 
poetically termed ‘imaginary’ winds), the ‘Scala 
del Paradiso,’ and the ‘Bosco sul Isola’ project 
on the Tromo del Lodigiano, other works include 
the ‘Osservatori Estimativi’ realized in Gorlitz, 
Germany, and Zgorzelec, Poland. In addition to 
his site-specific works all over Europe, Mauri 
participated in the 1976 Venice Biennale, the 1992 
Milan Triennale, and the 1994 Biennale of Penne. 
He sadly passed away in 2009. Detailed plans 
and notes for ‘Cattedrale Vegetale’ enabled it to 
be constructed posthumously by his son Robert 
Mauri under the artistic direction of Paola Tognon. 
 
url: http://www.cattedralevegetale.oltreilcolle.info 

 
Ferdinand Ludwig is an assistant professor at 
the Institute for Basics of Modern Architecture 

at the University of Stuttgart and a pioneering 
architect in the field of living plant constructions. 
He has designed and realized several projects 
that combine growth processes of living plants 
with an engineering approach. In his PhD studies, 
he developed multiple horticultural construction 
techniques and analyzed botanical rules of 
growth to deduce construction parameters 
for living plant architecture. In 2007 he co-
founded the Research Group Baubotanik 
at the Institute of Architectural Theory at the 
University of Stuttgart. Since then he has 
organized workshops and lectured on living plant 
constructions at the University of Stuttgart and 
worldwide. 
 
www.ferdinandludwig.de 
email: baubotanik@ferdinandludwig.de 

 
Stefano Boeri is an architect and editor-in-chief 
of Abitare magazine. He is Professor of Urban 
Design at the Politecnico di Milano and has 
taught at Harvard Graduate School of Design, 
Massachusetts Institute of Technology (MIT) 
and the Berlage Institute, among others. He 
is the founder of multiplicity, an international 
research network dedicated to the study of 
contemporary urban transformations. He is 
also the co-author of Mutations (Actar, 2000), 
USE (Skirà, 2002), and Cronache del Abitare 
(Mondadori, 2007). Boeri is a regular contributor 
to several magazines and newspapers, and he 
was previously editor-in-chief of the international 
magazine Domus. Together with Richard Burdett, 
Jacques Herzog, and William MacDonough, he 
is part of the Architecture Advisory Board in 
charge of developing the guidelines for the urban 
transformations to be implemented to coincide 
with the 2015 Milan Architecture Expo. 
 
url: www.stefanoboeri.net 
email: boeristudio@boeristudio.it 

 
HOK is a global architectural firm that specializes 
in planning and design solutions for sustainable 
buildings, communities, and organizations. 
Through its collaborative network of 25 offices 
worldwide, the firm is committed to developing 
resources and expertise to help lead the world 
toward a sustainable future. Founded in 1955, 
HOK’s oeuvre includes architecture, engineering, 
interiors, planning, sustainable consulting, 
lighting, graphics, facilities planning and 
assessment, and construction services. HOK 
collaborated with Vanderweil and Eleni Reed, 
GSA on ‘Process Zero: Retrofit Resolution,’ 
the algae-powered winning entry for Metropolis 
magazine’s Next Generation Competition. 
 
url: http://www.hok.com/ 
email: HOKContact@hok.com 

 
Höweler + Yoon Architecture LLP/My Studio  
is a multidisciplinary practice operating in the  
space between architecture, art, and landscape.  
Founders Meejin Yoon and Eric Höweler believe  
in an embodied experience of architecture,  
seeing media as material and its effects as  
palpable elements of architectural speculation.  
Their work has been featured in Expanded  
Practice by Princeton Architectural Press,  
Architect Magazine, Domus, I.D. magazine and The  
New York Times, among others. J. Meejin Yoon is  
an architect, designer, and associate professor  
in the Department of Architecture at MIT. She is  
the recipient of the United States Artist award,  
the RISD/Target Athena Award and the Rome  

Prize Fellowship. Eric Höweler is an architect  
and assistant professor of architecture at Harvard 
University’s Graduate School of Design. Prior  
to forming Höweler + Yoon Architecture, he was 
a senior designer at Diller + Scofidio. He is the 
author of Skyscraper: Vertical Now, published 
by Rizzoli/Universe Publishers. Höweler + 
Yoon Architecture LLP is based in Boston, 
Massachusetts. 
 
url: http://www.hyarchitecture.com/ 
email: info@mystudio.us 

 
Kate Orff is an architect, writer, and educator 
focused on sustainable development, biodiversity, 
and community-based change. She is an 
assistant professor of architecture and urban 
design at Columbia University, and founder/
co-director of the Urban Landscape Lab where 
she leads studios and seminars that integrate 
the earth sciences into the design curriculum. 
Orff’s architectural studio, SCAPE, has won 
local and national design awards. She was 
named a Dwell magazine ‘Design Leader’ and 
she received a 2008 National ASLA award in the 
communications category. She lectures widely 
in the United States and abroad on the topic of 
urban landscape and new paradigms of thinking, 
collaborating, and designing for the anthropocene 
era. Her work has been cited in publications such 
as The New Yorker, The Economist, The New York 
Times, and New York magazine, in addition to 
architecture and planning publications, such as 
Metropolis, Dwell, Azure, Landscape Architecture 
Magazine, and Harvard Design Magazine. She 
has been interviewed on National Public Radio, 
Queens Public TV, and The Brian Lehrer Show. 
Orff received a BA in political and social thought 
from the University of Virginia and an MLA from 
Harvard University. 
 
url: http://urbanlandscapelab.org/ 
email: kate@scapestudio.com  

 
Mitchell Joachim is a leader in ecological  
design and urbanism and associate professor  
of architecture at New York University. He is a  
co-founder of Terreform ONE and Planetary 
ONE. In 2011 he was awarded a Senior TED 
(Technology, Entertainment and Design) 
Fellowship, the Moshe Safdie Associate 
Fellowship, and the Martin Society for 
Sustainability Fellowship at MIT. His project  
‘Fab Tree Hab’ has been exhibited at the Museum 
of Modern Art (MoMA) in New York and widely 
published. Rolling Stone magazine honored 
Joachim in ‘The 100 People Who Are Changing 
America.’ He was interviewed on The Colbert 
Report and Popular Science magazine featured  
his work as a visionary example of ‘The Future  
of the Environment’ in 2010. Joachim earned  
a PhD at MIT, a masters in architecture and  
urban design at Harvard University, an M.Arch  
at Columbia University, and BPS with honors  
at SUNY at Buffalo. 
 
url: http://www.archinode.com/ 
email: mj@terreform.org 

 
Magnus Larsson is a Swedish architect, writer, 
and translator splitting his time between 
Stockholm and London. He has contributed as 
a writer to publications that include Frame, The 
Wire, Another Magazine, Kultureflash, and Bon 
International, in addition to publications in Sweden. 
His architectural proposal ‘Dune’ won him a 
2008 ‘Next Generation’ Holcim Award, as well as 

recognition from BLDGBLOG, Wired, and Slashdot. 
He earned a BA from the Oxford School of 
Architecture and completed his diploma studies at 
the Architectural Association in London in 2010. 
 
url: http://www.magnuslarsson.com/ 
email: studio@magnuslarsson.com 

 
IwamotoScott Architecture is committed to 
pursuing architecture as a form of applied design 
research, and it engages in projects at multiple 
scales and in a variety of contexts. Led by Lisa 
Iwamoto and Craig Scott, the firm focuses on 
the perceptual performance of architecture and 
aims to produce an experiential synthesis of 
formal affect and spatial effect, while balancing 
specificities of context, economies  
of construction, particulars of program, and 
desires of the client. The firm has received 
numerous awards and honors and has been 
widely published. Iwamoto has worked as a 
structural engineer at Bechtel Corporation,  
as an architectural designer at Schwartz Silver 
Architects, and Thompson and Rose, and as an 
architectural intern at Morphosis. Lisa Iwamoto 
is an architect and educator, and the author of 
Digital Fabrications: Architectural and Material 
Techniques, published by Princeton Architectural 
Press. Craig Scott is an architect and an 
associate professor of architecture at California 
College of the Arts. 
 
url: http://www.iwamotoscott.com/ 
email: contact@iwamotoscott.com 

 
Alberto T. Estévez has been a practicing architect, 
designer, professor, and photographer for 
more than 20 years. He studies architectural 
practice and theory, and is the founding director 
of the Biodigital Architecture program at the 
International University of Catalonia. His research 
interests include biomimetics and the potential  
of applying synthetic biology in architecture. 
Estévez has published numerous articles in 
national and international publications, including 
Editorial Gustavo Gili, El Croquis Editorial, Actar, 
Editorial Susaeta, Arquitectura Viva, Temple, 
Ábside, and Arquitectura. He has participated in  
or organized 27 exhibitions at venues including 
the Biennial of Barcelona and the Academy 
of Fine Arts in Vienna. Estévez has received 
a degree in architecture from Polytechnic 
University of Catalonia and studied art history at 
the University of Barcelona, where he received  
an Extraordinary Prize of Final Studies in 2008. 
 
url: http://www.albertoestevez.com/ 
email: estevez@uic.es 

 
Rachel Armstrong is a medically trained 
interdisciplinary researcher focused on the 
development of metabolic materials for living 
buildings. She has collaborated with international 
artists, such as Helen Chadwick, Orlan and 
Stelarc, who engaged with the technologies  
of extreme body modification and the impact  
of extreme environments on biological systems. 
These projects exemplify the way in which the 
environment can directly shape organisms 
through biotechnological interventions. Armstrong 
is also an author and teaches at the Bartlett 
School of Architecture, exploring the connections 
between biology, medicine, and architecture. 
 
url: http://www.rachelarmstrong.me/ 
email: rachel.armstrong@ucl.ac.uk Copyright material for reference only
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T.R.Hamzah & Yeang Sdn.Bhd. is an international 
architectural firm best known for designing 
innovative green buildings and master plans. 
Founded more than 30 years ago by principals 
Tengku Robert Hamzah and Ken Yeang, the firm 
has received accolades for their consideration of 
ecological impact and a building’s use of energy 
and materials over its life cycle. Much of the 
firm’s early work pioneered a passive low-energy 
skyscraper design, the ‘Bioclimatic Skyscraper.’ 
Key projects include the high-rise National 
Library Board building in Singapore, the 40-storey 
Eco-Tower at Elephant & Castle in London, the 
24-storey IBM Building in Malaysia, the 15-storey 
Mesiniaga Building (IBM franchise) in Malaysia, 
and Wirrina Cove Condominium in Australia. 
The firm has received more than 20 awards, 
including the Aga Khan Award for Architecture 
(1995) and the RAIA (Royal Australian Institute 
of Architects) International Award (in 1997 and 
1999). Its work has been published extensively in 
the international press. 
 
url: http://www.trhamzahyeang.com 
email: trhy@trhamzahyeang.com 
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Ginger Krieg Dosier is an assistant professor 
of architecture at the American University of 
Sharjah (AUS) College of Architecture, Art, and 
Design, United Arab Emirates. Prior to arriving 
at AUS in 2007, she was a visiting assistant 
professor at the North Carolina State University 
College of Design. Over the past 8 years she 
has sought a scientific understanding of the 
properties of material in relation to architectural 
performance, engaging in co-research forums 
and cross-disciplinary collaboration. She received 
Metropolis magazine’s 2010 Next Generation 
design award for her project ‘BioBrick.’ Dosier 
studied interior architecture at Auburn University 
before completing a masters in architecture at 
Cranbrook. She is interested in exploring the 
intersection of design practice and the science 
of materials. 
 
http://vergelabs.com 
email: gkrieg@aus.edu 

 
Henk Jonkers is a research scientist at the 
Microlab within the school of Civil Engineering 
and Geosciences at Delft University of Technology 
in the Netherlands. His research examines the 
impact of microbial communities on natural 
and man-made materials and ecosystems, 
with a focus on development and application 
of bio-inspired sustainable materials in civil 
engineering. He has published multiple papers 
on self-healing ‘BioConcrete,’ a material that 
has earned wide recognition for its potential 
to enhance concrete’s performance while 
decreasing its ecological impact. Before joining 
Delft in 2006, Jonkers worked as a research 
scientist at the Microsensor Research Group of 
the Max-Planck-Institute for Marine Microbiology 
in Bremen, Germany. He earned both his MSc 
and his PhD from the University of Groningen, the 
Netherlands, specializing in microbial ecology. 
 
url: http://citg.tudelft.nl 
email: H.M.Jonkers@tudelft.nl 

 
David Benjamin and Fernan Federici explore 
new ways of using biological systems as design 

tools. Collaborating through a residency in the 
Synthetic Aesthetics program, they investigate 
ways to combine synthetic biology and 
architecture, particularly the use of living cells 
as bioprocessors. Benjamin is Principal at the 
architecture firm The Living and Director of the 
Living Architecture Lab at Columbia University’s 
Graduate School of Architecture, Planning and 
Preservation. His recent projects include ‘Living 
City’ (a platform for buildings to talk to one 
another), ‘Amphibious Architecture’ (a cloud 
of light above the East River that changes color 
according to conditions underwater), ‘Living 
Light’ (a pavilion in Seoul that displays air quality 
and collective interest in the environment), and 
‘Proof’ (a series of design studios at Columbia 
that explore testing as a design methodology 
and evolutionary computation as an exploration 
technique). Federici is a postdoctoral researcher 
at the University of Cambridge working in the 
area of synthetic biology. Federici is interested 
in how cellular circuits in plant cells can be 
designed to self-organize and interact with 
adjacent plant cells and bacteria in a predictable 
and robust fashion. 
 
url: http://www.syntheticaesthetics.org/
residents/federici-benjamin 
email: life@thelivingnewyork.com 

 
Damian Palin is a research engineer at Nanyang  
Technical University, Singapore, and is guided  
by the belief that biotechnology will play a key  
role in the development of sustainable societies.  
He studied at the National College of Art and  
Design, Dublin, before co-founding kernel32,  
a furniture design company that exhibited in  
designersblock at the London Design Festival  
in 2004. After studying leadership for sustainable  
development at Queen’s University Belfast,  
he designed and implemented a number of  
appropriate technologies for the development  
of micro-industries in two Ecuadorian townships, 
as well as several technological solutions for 
the preservation of food. Palin’s ‘Radical Means’ 
project was developed in his final year of study  
on the innovation design engineering course  
at the Royal College of Art and Imperial College, 
London. 
 
url: http://www3.ntu.edu.sg/r3c 
email: damian.palin@network.rca.ac.uk 

 
Marin Sawa is a designer and researcher 
specializing in a multidisciplinary design approach 
that combines textiles, biology, and architecture. 
She is particularly interested in ‘smart’ materials 
intrinsically engineered to be responsive while 
also elegant, minimal, versatile, and not flooded 
with electronics. She earned her BA at the 
Architectural Association in London and spent 
several years in Tokyo working on various fashion, 
web, interior, and lighting design projects, as 
well as numerous projects for the architectural 
offices of Kengo Kuma and Associates. She 
earned a masters in the Textiles Futures program 
at Central Saint Martins, London, from which 
she graduated with distinction. Sawa is currently 
a PhD candidate at the same institution in a 
collaborative program with the Energy Futures 
Lab, Imperial College, London. 
 
url: http://www.marins.co.uk/ 
email: atmarin@marins.co.uk 

 
Don Ingber is Founding Director of the Wyss 
Institute and a leader in the emerging field of 

biologically inspired engineering. He oversees a 
multifaceted effort to identify the mechanisms 
that living organisms use to self-assemble, 
and to apply these design principles to develop 
advanced materials and devices. He also leads 
the Biomimetic Microsystems platform in which 
microfabrication techniques from the computer 
industry are used to build functional circuits 
with living cells as components. Ingber’s most 
recent innovation is a technology for building 
tiny, complex, three-dimensional models of 
human organs. He has made major contributions 
to cell and tissue engineering, angiogenesis 
and cancer research, systems biology, and 
nanobiotechnology. He has authored more than 
300 publications and 40 patents and has received 
numerous distinctions, including the Pritzer 
Award from the Biomedical Engineering Society 
and the Lifetime Achievement Award from the 
Society of In Vitro Biology. He holds the Judah 
Folkman Professorship of Vascular Biology at 
Harvard Medical School and Children’s Hospital 
Boston, and he is a professor of bioengineering 
at the Harvard School of Engineering and Applied 
Sciences. Ingber also serves on the Board of 
Directors of the National Space Biomedical 
Research Institute and was recently elected to 
the College of Fellows of the American Institute 
for Medical and Biological Engineering. 
 
url: http://wyss.harvard.edu 
email: info@wyss.harvard.edu 

 
The Center for Architecture Science and 
Ecology (CASE) is a multi-institutional research 
collaboration co-hosted by Rensselaer 
Polytechnic Institute and Skidmore, Owings & 
Merrill. It develops next-generation building 
systems to address the need for radically new 
sustainable built environments, pushing the 
boundaries of environmental performance in 
urban building systems on a global scale through 
actual building projects. Co-located on the 
Rensselaer campus and in lower Manhattan, 
CASE unites advanced architectural and 
engineering practices with scientific research 
through a unique and intensive collaboration 
between multiple institutions, manufacturers, 
and professional offices within the building 
industry. Research and system development 
conducted at CASE aims to implement changes 
to building practices with international impact 
in three priority areas: energy consumption; 
sustainable resource management; and quality 
of access to essential resources: fresh air, clean 
water, natural daylight, and plant and animal life. 
 
url: http://www.case.rpi.edu 
email: bermie@rpi.edu  

 
Royal Philips Electronics of the Netherlands is 
a diversified consumer products and services 
company that is focused on improving people’s 
lives through innovations. As a market leader 
in healthcare, lifestyle, and lighting, it seeks to 
integrate technologies and design into people-
centric solutions, based on customer insights 
and the brand promise of ‘sense and simplicity.’ 
Philips is headquartered in the Netherlands and 
employs approximately 128,000 people in more 
than 60 countries.  
 
url: http://www.design.philips.com/ 

 
Micromidas is a California-based company that 
has developed an innovative microbial process to 
convert raw sewage into high-quality disposable 

plastics in order to address two fundamental 
issues: sewage and plastic waste. The company 
collaborates with wastewater-treatment plants 
to alleviate the costly problem of bio-solid waste, 
as well as with plastics producers to help bring 
to market a cost-competitive, biodegradable 
plastic. It refers to itself as a provider of microbial 
biorefinery technology for wastewater treatment. 
In 2010 the Artemis Project, a consulting practice 
focused on 21st-century water management, 
selected the Micromidas as one of the Top 50 
Water Innovation Leaders. 
 
url: http://micromidas.com/ 
email: info@micromidas.com 

 
Cityroofs offers a range of innovative products and 
systems for soft landscaping, hard landscaping, 
and sustainable drainage, including living (green) 
roofs and walls, planting and water roofs, paving 
systems, street furniture, and photovoltaics. 
The UK-based organization provides design, 
manufacturing, supply, and installation services 
to suit the requirements of the developer and 
contractor. As part of the international building 
materials group CRH, and with a unique technical 
perspective covering all aspects, Cityroofs 
offers complete elevated landscape solutions on 
projects of all types and sizes. 
 
url: http://www.cityroofs.com/ 
email: info@cityroofs.co.uk 

 
Ecovative Design LLC was founded in 2007 by 
Eben Bayer and Gavin McIntyre and focuses 
on developing naturally grown replacements 
for unsustainable synthetic materials. It has 
developed products such as ‘Ecocradle’ and 
‘Greensulate,’ which harness fungal mycelia 
to create a rigid, biodegradable composite for 
applications like packaging and insulation.  
The New York-based company has won 
numerous awards for sustainability and  
materials innovation. In June 2010, Steelcase,  
a leader in supporting environmental initiatives, 
adopted ‘Ecocradle’ packaging for its ready-
to-assemble office furniture. The company’s 
research and development efforts have also 
recently won grants from the New York State 
Energy Research and Development Authority  
and the Environmental Protection Agency to 
further develop its products.  
 
url: http://www.ecovativedesign.com/ 
email: sales@ecovativedesign.com 

 
Suzanne Lee collaborates with scientists 
to unite design with cutting-edge bio- and 
nanotechnologies. She is a senior research  
fellow at Central Saint Martins College of Art  
and Design, London, and Director of the 
‘BioCouture’ project, investigating the use of 
microorganisms to grow a textile biomaterial. 
‘Biocouture’ garments have been displayed 
in the Science Museum, London, and the 
ModeMuseum in Hasselt, Belgium. Lee is the 
author of Fashioning The Future: Tomorrow’s 
Wardrobe, published by Thames & Hudson, 
and is also a 2011 TED Fellow. She lectures 
internationally and has coordinated workshops 
in conjunction with the chemical engineering 
and synthetic biology departments at Imperial 
College London. 
 
url: http://www.biocouture.co.uk/ 
email: info@biocouture.co.uk 
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Mathieu Lehanneur opened his eponymous 
design studio in Paris in 2001. He was awarded 
the Grand Prix de la Création from the city of 
Paris for ‘Andrea,’ an air-filtration system utilizing 
plants. In 2009 he presented at TED Global about 
his fascination with the sciences, and how they 
influence and enhance his work. He has worked 
with a variety of clients on design projects, 
including Cartier, Nike, Yohji Yamamoto, Issey 
Miyake, Veuve Clicquot, Schneider Electric, and 
the Centre Pompidou. In 2010 he received the 
‘Intelligence de la main’ Prize awarded by the 
Bettencourt-Schueller Foundation for his series 
of ceramic jars entitled ‘L’Âge du Monde’ (The age 
of the world), which visualize in three dimensions 
the age distribution of a nation’s population. 
 
url: http://www.mathieulehanneur.fr 
email: m@mathieulehanneur.com 

 
Carlos Peralta-Mahecha is a researcher 
interested in exploring the intersection between 
science and design, and the ways in which 
designers and scientists collaborate. He is 
a PhD student at the Centre for Technology 
Management at the University of Cambridge 
working on the Design in Science project.  
He has worked as a lecturer at Central Saint 
Martins College of Art and Design, London,  
and on the Faculty of Architecture and Design  
at the Universidad Javeriana in Bogotá. Peralta 
was Course Leader and Head of the Product 
Design Department at the Glasgow School of  
Art between 2003 and 2007, and in the last 
two years he has worked in design in higher 
education in Singapore and Spain. His 
professional design experience includes work 
for industry, a design consultancy, and design 
entrepreneurship. He has developed projects in 
different areas, ranging from lighting to exhibition 
stands, and from furniture to product interfaces. 
 
url: http://www.ifm.eng.cam.ac.uk/dmg/projects/
dis.html 
email: cmp60@cam.ac.uk 

 
Alberto T. Estévez, see page 277 

 
Eduardo Mayoral González is an architect 
and researcher using life manipulation and 
biotechnology in architectural contexts. He 
aims to use hybridization and strategies of 
crossbreeding living and non-living materials 
for the purpose of sustainable design and 
production. González earned his masters in 
sustainable city and architecture from the IUCC, 
ETSA University of Seville, a masters in advanced 
architecture from the IAAC, UPC in Barcelona, 
and a masters in advanced architectural design 
from the Graduate School or Architecture, 
Planning and Preservation (GSAPP), Columbia 
University in New York. He is currently developing 
his PhD as a member of the research group Out_
Arquías at the ETSA University of Seville and is 
pursuing a year-long independent study through 
the Advanced Architectural Research program 
at GSAPP. González was honored in 2011 with a 
‘Next Generation’ Holcim Award for his proposal 
to create architecture-integrated, zero-electricity 
bioluminescent lighting. 
 
url: http://eduardomayoral.wordpress.com 
email: emg2161@columbia.edu 

 
MADLAB is an award-winning and internationally 
published architecture firm noted for its research 

and innovative design services. Founded in 2003 
by Petia Morozov and Jose Alcala, it is committed 
to environmental sensitivity, intelligent creativity, 
and client service. MADLAB’s disciplinary core 
comprises architecture, industrial design, and 
urban design, with professional and research 
influences from the fields of landscape, ecology, 
art, cognitive sciences, engineering, and urban 
theory. Morozov is an architect, educator, 
and writer whose work has been featured in 
various publications, including Architectural 
Design, Yale Constructs, Journal of Architectural 
Education, Performance Art, and a number of 
ACSA proceedings. Alcala is an architect and 
Interim Director at the New Jersey Institute of 
Technology’s School of Industrial Design, where 
he co-founded a lab dedicated to renewable 
technologies. 
 
url: www.madlabllc.com 
email: info@madlabllc.com 

 
The 2010 Chinese University of Hong Kong 
iGEM team comprised ten undergraduates, 
who were majoring in biochemistry, and food 
and nutritional science, from the School of Life 
Science. Six advisors helped to guide the team’s 
efforts to create a system for encrypting and 
storing data in DNA. Their work was awarded 
a gold medal at the annual competition, which 
is hosted at MIT. It was the first year that the 
university participated in the competition. 
 
url: http://2010.igem.org/Team:Hong_Kong-
CUHK 
email: allenyu@cuhk.edu.hk 
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Ionat Zurr and Oron Catts are considered to 
be pioneers in the field of biological arts and 
are renowned for their Tissue Culture and Art 
Project. They were central to the establishment 
of SymbioticA in 2000, and they publish widely 
and are invited regularly as keynote speakers, to 
curate exhibitions, and to exhibit internationally. 
They have recently exhibited as part of the 
Corpus Extremus (LIFE+) Exhibition at the Exit 
Art Gallery in New York City, and the Design and 
Elastic Mind Exhibition at MoMA, New York. 
Oron is the Director of SymbioticA. Ionat, who 
received her PhD from the University of Western 
Australia’s Faculty of Architecture, Landscape 
and Visual Arts, is a researcher and SymbioticA’s 
academic co-ordinator. 
 
url: http://tcaproject.org/ 
email: contact@tcaproject.org 

 
Oliver Medvedik is the principal investigator at 
the Bioworks Institute Laboratory for Art and 
Biology in Brooklyn, New York. He obtained 
his bachelor’s degree in biology from Hunter 
College and his PhD from Harvard Medical 
School in the Biomedical and Biological 
Sciences program of 2006, using single-celled 
budding yeast as a genetic system to map 
pathways that underlie the processes of aging 
in more complex organisms, such as humans. 
Before co-founding the Bioworks Institute, 
he worked as a biotechnology consultant for 
Sirtris Pharmaceuticals, taught numerous 
undergraduates at Harvard University, and 
mentored two of Harvard’s teams for the annual 
synthetic biology competition (iGEM) held at MIT. 

Medvedik is on the board of directors for the 
non-profit organization Genspace, a biological 
research incubator that is dedicated to teaching 
genetic engineering. 
 
url: www.bioworks.com 
email: om@bioworks1.com 

 
James Auger and Jimmy Loizeau have 
collaborated on design projects since October 
2000 and the conception of their award-winning 
‘Audio Tooth Implant.’ They develop speculative 
and critical products and services in order to 
instigate a broader analysis of what it means to 
exist in a technology-rich environment, both today 
and in the near future. Their work has appeared 
in a variety of publications, from Wired magazine 
to The Sun newspaper, as well as in public spaces 
from Austria to China. Their recent ‘Carnivorous 
Domestic Entertainment Robots’ has been 
exhibited in the Science Gallery at Trinity College, 
Dublin, featured on BBC1, and nominated for 
a 2010 Transmediale Award. Auger is a tutor 
of design interactions at the Royal College of 
Art, London. Loizeau is a design consultant and 
tutor of design at Goldsmiths College, London.
 
url: http://www.auger-loizeau.com 
email: info@auger-loizeau.com 

 
Joris Laarman is an experimental designer 
and co-founder of Joris Laarman Lab, which 
aims to create objects and installations that 
add cultural meaning to technological progress 
and show the beauty of how things could work. 
He first gained notoriety with his functional 
rococo radiator ‘Heatwave,’ first picked up by the 
conceptual design company Droog and now also 
produced by Jaga. He has contributed articles 
and seminars to Domus magazine and has 
been a guest instructor at several institutions, 
including the Architectural Association in London, 
Rietveld Academy in Amsterdam, and the Design 
Academy in Eindhoven. Laarman is a native of the 
Netherlands and attended the Design Academy 
in Eindhoven, where he graduated cum laude 
in 2003. 
 
url: http://www.jorislaarman.com/ 
email: info@jorislaarman.com 

 
Jelte van Abbema is a designer and artist who 
is interested in exploring reality through living 
media. As a young gardener, he learned about 
the beauty and peculiarity of nature, qualities that 
inform how his work has developed over time. 
Abbema studied in the Man & Communication 
program at the Design Academy in Eindhoven, 
graduating cum laude in 2006. His work has been 
nominated for the René Smeets and Melkweg 
Design Awards and received the Willie Wortel 
Award for invention. In 2007 he founded Lab 
van Abbema to investigate how design, science, 
and technology can combine to shape a new 
landscape that reflects the contemporary nature 
of our world. His ongoing search to make the 
unfamiliar familiar has resulted in numerous 
collaborations, and his work has been exhibited 
and published internationally. 
 
url: http://www.vanabbema.net/ 
email: jelte@vanabbema.net 

 
Lowe Roche is a creative marketing and 
advertising design agency located in Toronto, 
Ontario. Its work ranges from the more 

traditional advertisements seen on subways, 
streetcars, and buses to logos, corporate 
identities and unorthodox promotional 
campaigns. Founded in 1991 by Chief Creative 
Officer Geoffrey Roche, the company has 
received hundreds of major awards, including 
Canada’s Agency of the Decade and Marketing 
magazine’s 2007 Agency of the Year Award. It has 
been featured in Adweek, The New York Times, 
and Communication Arts, and on CTV and CBC. 
Clients include Audi, Purina, Johnson & Johnson, 
Unilever, Miele, and the Toronto Zoo. Lowe Roche 
is part of the Lowe global agency, headquartered 
in London, England. 
 
url: http://www.loweroche.com/ 
email: inquiries@loweroche.com 

 
Terry Willard is President and CEO of BioLume, a 
privately held biotechnology company developing 
a portfolio of proprietary bioluminescent proteins 
with applications in the food, beverage, cosmetic, 
and diagnostic imaging markets. From 2001 
to 2006 he was Executive Vice President of 
Xsira Pharmaceuticals, Inc. (formerly Norak 
Biosciences, Inc), where he was primarily 
responsible for sales, marketing, licensing, 
and business development. He has worked 
as Vice President, Marketing and Business 
Development, at Medco Research Inc. and 
SONUS Pharmaceuticals. 
 
url: http://www.biolume.net/ 
email: twillard@biolume.net 

 
Troika is a London design collective founded 
by Eva Rucki, Conny Freyer, and Sebastien 
Noel. Its experimental sculptures and projects 
employ a cross-disciplinary approach at the 
intersection of sculpture, architecture, and 
contemporary installation. The firm’s work 
explores the convergence of scientific thought, 
observation, and human experience in a rational 
and rationalized world, aiming to describe 
how logic and reason live in the presence of 
the metaphysical and surreal. Troika’s work 
is represented in the permanent collections 
of the Israel Museum Jerusalem, the British 
Council, the Art Institute of Chicago, and the 
V.&A. Museum, London. Recently, the firm 
was invited to create three art installations for 
the UK Pavilion at the World Expo Shanghai. 
The firm’s founders have authored Digital by 
Design (Thames & Hudson, 2008) and Moscow 
Style (Booth-Clibborn Editions, 2005). In 2009 
Troika won the D&AD Yellow Pencil for its digital 
sculpture ‘Cloud in London Heathrow Terminal 
5’ and its kinetic installation ‘Palindrome’ for 
the V.&A. in 2011. 
 
url: http://troika.uk.com/ 
email: studio@troika.uk.com 

 
Tuur Van Balen uses design to explore the 
political implications of emerging technologies. 
He aims to confuse, question, and confront 
different publics with the possible (and 
impossible) roles of technologies in our 
everyday lives. Since 2008 he has been working 
on bringing design into the world of synthetic 
biology, and biology into the world of design. 
This has led to collaborations with the Centre for 
Synthetic Biology at Imperial College in London, 
the BIOS group at LSE, and the Haseloff Lab at 
the University Cambridge. He has exhibited and 
presented his work in various contexts within the 
UK and abroad. Van Balen is a visiting tutor at the Copyright material for reference only
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Royal College of Art and a freelance designer in 
service and interaction design. 
 
url: www.tuurvanbalen.com/ 
e-mail: tuur@tuurvanbalen.com  

 
Revital Cohen develops critical objects and 
provocative scenarios juxtaposing the natural with 
the artificial. Since graduating from the Royal 
College of Art in 2008, she has been exhibiting and 
lecturing within varied contexts and locations—
from scientific and academic conferences to art 
galleries and design fairs. Her work has been 
exhibited at MoMA, New York, the Cooper-Hewitt 
National Design Museum, Ars Electronica, the 
National Museum of China and London’s Design 
Museum. She has given talks at Tate Britain, 
Design Indaba, the RSA, the Battle of Ideas, and 
the Foundation for Art and Creative Technology. 
Cohen is a winner of the Science Museum’s 
Emerging Artist Commission and has produced 
work on commission for Z33, the Engineering and 
Physical Science Research Council, and the Icsid 
World Design Congress. She often collaborates 
with scientists, bioethicists, animal breeders, and 
physicians. She is developing an experimental 
installation investigating the mechanical 
translation of organic functions, supported by a 
Wellcome Trust Art Award. 
 
url: http://www.revitalcohen.com/ 
email: mail@revitalcohen.com  

 
Alexendra Daisy Ginsberg is an artist, designer, 
and writer who uses the medium of design to 
interrogate emerging technologies, science, 
and the function of design itself. As Design 
Fellow for the Synthetic Aesthetics program, a 
project at Stanford University and the University 
of Edinburgh (funded by the National Science 
Foundation [NSF] and the Engineering and 
Physical Sciences Research Council [EPSRC]), 
she is curating an international program that 
explores the shared and shifting territory 
between synthetic biology, art, and design. 
Her recent projects include ‘The Synthetic 
Kingdom,’ a proposal to recognize a new branch 
of the biological tree of life, ‘E.Chromi,’ a 
proposal to utilize synthetic biology to diagnose 
illnesses, and ‘The Well Oiled Machine,’ a 
science fiction short story (co-written with Oron 
Catts) for Icon magazine. After graduating in 
2009, Ginsberg was a resident at SymbioticA, 
the art and science collaborative laboratory 
at the University of Western Australia. In 2010 
she spent time at either end of the synthetic 
biology/design and art spectrum, teaching both 
the ArtsScienceBangalore and University of 
Cambridge iGEM 2010 teams. She has studied 
architecture and design at Cambridge, Harvard 
University, and the Royal College of Art. She 
exhibits, lectures, and publishes internationally. 
 
url: http://www.daisyginsberg.com/ 
email: hello@daisyginsberg.com 

 
Amy Congdon is a designer whose work revolves 
around the blurring of roles between science and 
design. After completing a BA in contemporary 
textiles at the Norwich School for Art and Design, 
she attended the pioneering MA textile futures 
program at Central Saint Martins College of 
Art and Design in London. She has worked on 
projects for companies such as Nissan Design 
Europe and Microsoft, presenting her winning 
‘Data Hungry Skin’ at the 2010 Microsoft Design 
Expo in Seattle. She has exhibited work at the 

V.&A. Museum, London, as part of CSM Design 
Explorations and her project ‘Biological Atelier’ 
previewed at the Milan Design Fair. Following 
graduation, Congdon went on to complete a 
residency at the Australian art lab SymbioticA, 
working under the supervision of Oron Catts 
and Ionat Zurr on digital embroidery to produce 
scaffolds onto which she seeded skin cells. A 
continuation of her ‘Biological Atelier’ work, 
the project further explored the creation of 
bespoke biological textiles, considering ideas 
of ownership, commodification, and the ethical 
implications of using living materials for design. 
 
url: http://www.amycongdon.com/ 
email: amy.congdon@ymail.com 

 
Natsai Audrey Chieza is a designer, materiologist, 
and trend researcher born and raised in 
Zimbabwe. Having completed her architectural 
education at the University of Edinburgh, she is 
now based in London, where she participated in 
the MA textile futures program at Central Saint 
Martins. Her ‘Design Fictions: Posthumanity in 
the Age of Synthetics’ is a collection of crafted 
surfaces and objects designed to provoke debate 
and discussion about the life science industry and 
the appropriation of life. These research-driven 
future scenarios raise critical questions over 
current understanding of the potential cultural 
and environmental implications of synthetic 
biology and stem cell research. 
 
url: http://natsaiaudrey.com/ 
email: natsaiaudrey@ymail.com 

 
Sascha Pohflepp is a designer and artist who 
is interested in past and future technologies 
and concepts of art, commerce, and idealism. 
He explores what these ideas mean to us as 
historical beings and how they inform which 
realities come to pass and which are discarded. 
His work has been shown at the the Art Institute 
of Chicago, the Wellcome Trust, Ars Electronica 
Festival, the V.&A. Museum, London, and the 
Talk To Me exhibition at MoMA, New York. He 
received a special mention at the 2010 VIDA 
award for art and artificial life. Pohfelpp has 
been a researcher-in-residence at the Art Center 
College of Design, Pasadena, and throughout 
2011 he was a resident in the Synthetic 
Aesthetics program, an NSF/EPSRC-funded 
research project focusing on synthetic biology. He 
holds a master of arts in design interactions from 
the Royal College of Art, London, and a degree 
from the Berlin University of Arts. 
 
url: http://pohflepp.plugimi.com/ 
email: sascha@pohflepp.com 

 
Mike Thompson’s work explores both old and 
new technologies in order to generate fresh 
relationships between function and behavior, 
questioning common codes of conduct. His work 
touches upon issues such as sustainability, 
biotechnology, and psychology. After graduating 
from the Design Academy in Eindhoven in 2009, 
he set up his own eponymous studio. His work 
has been widely publicized in both the design 
and popular press, including magazines such as 
Wired, Frame, and Icon. He currently works from 
Eindhoven, the Netherlands. 
 
url: www.miket.co.uk 
email: info@miket.co.uk 
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Eduardo Kac integrates robotics, biology, and 
networking to explore the fluidity of subject 
positions in the post-digital world. His work has 
been exhibited internationally at venues such 
as Exit Art and Ronald Feldman Fine Arts, New 
York; Maison Européenne de la Photographie, 
Paris, and Le Lieu Unique, Nantes, France; OK 
Center for Contemporary Art, Linz, Austria; and 
in biennials such as Yokohama Trienniale, Japan, 
Gwangju Biennale, South Korea, and Bienal 
de São Paulo, Brazil. His work is part of the 
permanent collection of the Institut Valencià d’Art 
Modern, Spain, among others. Kac has received 
many awards, including the Golden Nica Award. 
He lectures and publishes worldwide. 
 
url: http://www.ekac.org 
email: ekac@saic.edu  

 
Paula Hayes is a New York-based artist whose 
work often incorporates living materials, from the 
composition of landscape to the creation of ‘living 
necklaces.’ Solo exhibitions of her work include 
‘Paula Hayes: Aquatic Garden’ at Lever House, 
New York, and ‘Paula Hayes’ at the Wexner Art 
Center in Columbus, Ohio. Her work has also 
been displayed at MoMA, New York, and the 
Marianne Boesky Gallery, among others. She has 
lectured internationally and her work has been 
featured in various publications, including The 
New York Times, Los Angeles Times, Dwell, and 
Architectural Record. Hayes attended Skidmore 
College and earned an MFA in sculpture from 
Parsons School of Design. 
 
url: http://www.paulahayes.com/ 
email: info@paulahayes.com 

 
Nurit Bar-Shai is an artist working at the 
intersection of art, science, and technology. She 
composes video and live telematic installations 
in addition to conducting experiments through 
creative collaborative inquiry. She earned her 
BFA from the Bezalel Academy of Fine Arts and 
Design in Jerusalem and her masters from the 
Interactive Telecommunications Program at Tisch 
School of the Arts, New York University. Her work 
has been exhibited at the Brooklyn Museum; 
the OK Center for Contemporary Art, Linz; the 
National Art Center,Tokyo; and the SESI Gallery 
in São Paulo, among others. Bar-Shai received a 
Prix Ars Electronica 2007 Honorary Mention, the 
11th Japan Media Arts Festival Jury Award, an 
Experimental Television Center Finishing Funds 
award (funded by New York State Council on the 
Arts), and ARTIS (Contemporary Israeli Art Fund 
Grant). She is co-founder and Arts and Culture 
Program Director of Genspace, a community 
biology lab in Brooklyn, New York. 
 
url: http://nuritbarshai.com/ 
email: n@nuritbarshai.com 

 
Tomáš Gabzdil Libertiny’s focus is on exploring 
design strategies in art. He founded his 
Rotteram-based studio after completing an MFA 
at the Design Academy in Eindhoven in 2006. His 
artworks have been acquired by MoMA, Museum 
Boijmans van Beuningen, and the Cincinnati 
Art Museum. He studied industrial design at 
the Technical University in Slovakia and the 
University of Washington in Seattle, as well as 
conceptual design at the Academy of Fine Arts 
and Design in Bratislava. 

url: www.tomaslibertiny.com/ 
email: info@studiolibertiny.com  

 
Julia Lohmann is a London-based designer 
who is interested in unusual and undervalued 
natural and man-made materials. Her work 
is exhibited worldwide and is part of major 
private and public collections, including MoMA, 
New York. She teaches at the Royal College 
of Art in London and in 2008 was selected as 
one of four ‘Designers of the Future’ by Design 
Miami. Her work was selected for the Design 
Mart exhibition at the Design Museum, London, 
by then director Alice Rawsthorn. Since then, 
her work has been shown as part of the Great 
Brits touring exhibition organized by the British 
Council, and numerous exhibitions in galleries 
and museums in the UK and abroad, as well as 
on The Culture Show (BBC, 2007), and in books, 
international magazines, and newspapers. 
Lohmann earned a BA in graphic design from 
the Surrey Institute of Art and Design, University 
College (now the University for the Creative 
Arts), and an MA in Design Products at the Royal 
College of Art in London. 
 
url: julialohmann.co.um 
email: julia@julialohmann.co.uk 

 
Allison Kudla is an experimental artist who is 
interested in using digital media to preserve and 
discover environments that are in a continual 
state of flux. In her more recent projects she 
has been exploring the combination of patterns, 
fabrication technologies, and plant tissue 
culture to make living installations. Her piece 
‘Growth Pattern’ was exhibited in Alter Nature: 
We Can at Z33 in Hasselt and When Process 
Becomes Paradigm at LABoral Centro de Arte 
y Creación Industrial in Gijón. She returned to 
the United States after working as an artist in 
residence at the Srishti School of Art, Design 
and Technology in Bangalore, India. Kudla holds 
a BFA from the School of the Art Institute of 
Chicago and is also a doctoral candidate at the 
University of Washington’s Center for Digital 
Arts and Experimental Media. She has recieved 
an honorable mention in Hybrid Arts at Ars 
Electronica 2010 and an honorary mention in 
the Vida Competition for Art and Artificial Life. 
Her work has been publishd in Art + Science Now 
(Thames & Hudson, 2010). 
 
email: allisonkudla@mac.com 
url: http://allisonx.com/ 

 
Steve Pike spent a number of years as a 
designer before studying at the Bartlett School 
of Architecture, University College London. He 
received a masters in 2003 and subsequently 
founded arColony, a forum for experimental 
architecture. His work has been included in a 
number of publications and various international 
exhibitions. He currently divides his time between 
architectural practice in London and progressing 
his research. 
 
url: www.arcolony.com 
email: steve@arcolony.com 

  
Liam Young is an independent urbanist, 
futurist, designer, and curator. He was named 
by Blueprint magazine as one of 25 people 
who would change architecture and design 
in 2010. He is a founder of the futures think 
tank Tomorrow’s Thoughts Today (TTT), a 

280 281

BIOGRAPHIES 

group whose work explores the consequences 
of fantastic, perverse, and underrated 
architectures and urbanisms. His projects 
deploy fictional near-future scenarios as 
critical instruments for instigating debate 
about the social, architectural, and political 
consequences of emerging biological and 
technological futures. With TTT he has 
consulted and conducted workshops on 
speculation, emerging technologies, and 
future forecasting for firms including Arup—
Drivers for Change, Phillips Technologies, 
and various arts and science organizations. 
His projects include the stuffed and mounted 
biotech creatures of ‘Specimens of Unnatural 
History: A Near Future Bestiary’ and ‘Where 
the Grass Is Greener,’ a set of picturesque 
postcards from an ecotopian micronation. 
Young curates international events and 
exhibitions, including the multimedia series 
Thrilling Wonder Stories: Speculative Futures 
for an Alternate Present with Bldgblog’s Geoff 
Manaugh and the Imaginarium Exhibition in 
Berlin with Beyond Architecture editor Lukas 
Feireiss. 
 
url: http://www.tomorrowsthoughtstoday.com/ 
email: l.young@tomorrowsthoughtstoday.com 

 
Susana Soares employs design to explore 
technological implications for public 
engagement, developing collaborative 
frameworks between design and emerging 
scientific research. She is a senior lecturer at 
London South Bank University and has held 
research fellow positions at the Impact! project, 
at the Royal College of Art and Material Beliefs, 
and at Goldsmiths University of London. She has 
lectured internationally and has presented her 
work at Networkshop at Caltech University; the 
Creative Engagement/Medi(t)ation of Survival 
symposium at the National Museum of Modern 
Art, Kyoto; and Headspace—Scent as Design 
conference, organized by the New School in 
New York. Her work has been featured within 
design and scientific publications and exhibited 
at MoMA in New York, the Science Gallery in 
Dublin, and the Southbank Centre and Royal 
Institution in London. Soares completed her BA 
in product design at the Escola Superior de Artes 
e Design, Portugal, and earned an MA in the 
design interactions program at the Royal College 
of Art, London. Her work is in the permanent 
collection of MoMA. Her research focuses on how 
the understanding of technologically redesigned 
living systems can generate new frameworks for 
design practice. 
 
url: http://www.susanasoares.com/ 
email: susana@susanasoares.com 

 
Alicia King is an Australian interdisciplinary artist 
exploring biological permutations in humans, 
animals, and the wider environment, alluding to 
that which generally lies outside of the everyday 
category of the ‘living.’ In recent years she has 
focused on biological technology at SymbioticA, 
the Art and Science Collaborative Research 
Laboratory, University of Western Australia, and 
the University of Tasmania School of Medicine. 
King has exhibited throughout Australia and 
beyond, and is the recipient of numerous grants 
and residencies throughout Australia, Europe, 
and Asia, with the generous support of the 
Australia Council for the Arts, Arts Tasmania, and 
the Australian Network for Art and Technology. 
She is the 2010 recipient of the Rosamond 
McCulloch Studio at the Cité Internationale des 

Arts, Paris, and a residency in the Galapagos 
Archipelago, South America. 
 
url: http://aliciaking.net/ 
email: alicia@aliciaking.net 

 
Andy Gracie explores information systems 
contained within living organisms and 
ecosystems, as well as how they might be 
accessed and processed through the use of 
technology. His work has always been linked 
to scientific practice as both contextual and 
methodological reference, and as a subject 
of critique. He also focuses on the science of 
astrobiology and its concomitant theories on the 
very origins, constitution, and boundaries of life. 
Gracie’s work is often realized in installation, 
employing robotics, custom electronics, sound, 
and video, alongside biological processes. His 
works have appeared in, among others, the 2011 
Translife Biennial in Beijing and the 2011 Synth-
Ethic, the Natural History Museum in Vienna. 
 
url: http://www.hostprods.net/ 
email: info@hostprods.net 

 
Anne Brodie is an artist whose work subverts 
the usual confines of scientific practice. After 
earning a degree in biology, she completed 
an MA at the Royal College of Art in 2003. 
Working experimentally with glass, film, and 
photography, she jointly won the international 
Bombay Sapphire Prize for design and 
innovation with a short film, Roker Breakfast, 
in 2005. The next year she was awarded the 
British Antarctic Survey/Arts Council Artists 
and Writers fellowship to Antarctica, where 
she lived and worked at isolated scientific 
bases for nearly three months. Operating at 
the boundary between science and art, her 
current work explores questions of ownership 
and the decision-making processes involved in 
determining what constitutes ‘valid data.’ Brodie 
was awarded a Wellcome Trust arts award 
for a collaborative project exploring bacterial 
bioluminescence and its external relationship 
with the human body. Her work has been shown 
nationally and internationally, at venues that 
include the V.&.A. Museum, London, the Royal 
Institution of Great Britain, the Old Operating 
Theatre museum in London, and the Maison 
Européenne de la Photographie, Paris. 
 
url: www.annebrodie.co.uk 
email: annebrodie01@hotmail.com 
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