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connection with works of art? I don’t really 
think so? Firstly, because these artefacts are 
invisible to the naked eye, this does not mean 
that they do not exist. The words ����������	�

��
�	��� have actually been carved into the 
silicon surface: it is a physical sign, a thing 
not an idea, a concept or the nth provocation 
by modern art; furthermore, the work has 
����� ����	
����� ��������� 	��	��� ����	��	���
laboratories, thanks to the use of special tools 
�����������������������	�������	
����	����
On the conrtrary, NanoArt  wants to accentuate 
a viewing – and more generally a rapport with 
�����������������
�	������������������������	���
and profound one, a perception which goes 
beyond the eye and overwhelmingly involves 
the organ which more than any other enables 
us to observe and interpret the world - 
the brain. NanoArt – considered to be the 
�������	������	�
�	���������������������������
���
�����	�������������	��������	�����
�	
	����
��������� and not the denial thereof
Apart from undermining the dictatorship 
of the eye, works of art invisible to the 
naked eye contradict the gigantism and 
the grandeur of modern art face on. Let 
me explain myself better: present day art 
suffers from hypertrophism. Immense art 
fairs which house thousands of works tied 
up in bundles one beside the other like on 
the shelves of the most banal and ordinary 
hypermarket; bi-annual art fairs which sprout 
up  like fungi in every corner of the world and 
compete to invite as many artists as possible, 
belonging to the most varied currents and 
disciplines; artists comparable with rock 
stars, more interested in selling their works 
than being worried about transmitting new 
messages, alternative visions of the world, 
relevant points of view. These counter-trends 
only accentuate art understood as a �
��	�
even more, by debasing its cultural aspect.
Because if it is true that art is still an excellent 
business, if it is true that it is considered a 
safe haven in an economic sector of relevance 
to countries with an acknowledged tradition 
such as Italy and Spain, it is likewise true that 
it has still less weight and relevance from the 

cultural point of view.
NanoArt seeks to offer an explicit 
��������������� process of modern art: an 
artistic expression which renounces gigantism, 
protagonism, exhibition and provocation - 
ends in themselves, the impoverishment 
of contents, the foolish ambitions of the 
market, the excessive power of the critics and 
the galleries; ours is an art which seeks to 
��	�	����� ���� ����� 	�� ����������� ���� �����	���
those features which for us are indispensable 
for artistic expression: the ability to not only 
surprise and marvel, but to make people 
�������� ��������������	�	������ ���������� �����
a different angle, to go beyond the surface 
skated over by images and works, to rouse 
sentiments, perplexity, doubts by enjoying 
the limits and potential of the human being.
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��������	
����������������	��
When approaching topics relevant to the 
subject of this paper, we observe how certain 
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words are repeated over and over again. 
���� ������ ������ ��
��� ���	���� 	������ �����
interact from behind the scenes, right next to 
what follows ahead. However, there are many 
������������������������
���������!�������
begin with, such understandings have their 
������ �������� �� ����	
�� �	����	���� ��	��� 	��
the main interest for what will be analyzed in 
these lines. 
"������	���������������������������
�������������
on stage; it can be viewed simply as a set of 
pre-existing, set conditions, pre-established 
molecular systematic orders that surround 
us. Whereas a second key term would be 
biology, one can also talk about the study of 
nature that is capable of self-organization, 
emergence, self-reproduction. At this point 
��� ������ ��
��� ����� �	���� ��� ������� ���'
��
�����, learning that can (and should) come 
from nature and biology. And also bionics, 
where such ���'��
������������������	������	
��
��	���	
�� ���� ���������	���� ����	���	�����
Recognizing the new bionic possibilities, new 
ways of action, new techniques, biological, 
digital and genetic techniques. Being able 
to even work in a fusion of biological and 
digital techniques, which would lead to 
biodigital art and architecture. When this 
new understanding of humanity’s biodigital 
possibilities can be shielded by genetics. 
Appearing with such an idea about genetics 
to create new environments, new cosmos, 
biological and digital art and architectural 
applications of new media, responsible for 
the creation of new (biological) universes and 
(digital) Metaverses.

Starting points 
"���	�()�������
��	#�
Our starting conditions, our cities, our urban 
universe, ultimately, our reality, for most 
people, can hardly be more rugged, sour, 
aggressive, hopeless than they already are. 
And the problem is global, an architecture 
that destroys spirit, and in no way relieves 
it, cities of tight construction, everything 
that has the same and common picture: 
if we take a look at a photograph of their 

neighborhoods we can not know what city it 
is, or what country, or even what continent: it 
is our shared reality in the world, regardless 
of location, race or creed ... 
"���	�*)�����	�����+����
However, in the worst of times that the 
sustainability of the planet is suffering, new 
techniques, biological, genetic and digital 
appear. 
"���	�,)�����������
��	#�
These new techniques will soon allow to go 
further and thereby discover new horizons, 
new hopes. A new reality -biological, digital 
and genetical- is possible for everybody in the 
same world: biological universes, achieved 
by genetic biological techniques, and digital 
metaverses, brought to us by digital genetic 
techniques. Humans can breathe easily, 
because they already have the tools that will 
help them preserve the wealth that this world 
has, and thus ensure their own existence. 
!������	�)�	������
�������������	����������
	�
��
�����������	������	��#�����
�	��
It should be noted that it is the human being 
who “can breathe easy”, and not that “the 
Earth can breathe easy”, because in fact we 
are the ones who need biodiversity for our 
comfort and personal admiration. But the 
planet doesn’t really need it at all. No human 
being should feel so important even thinking 
that, as intelligent and developed as we are, 
we could destroy everything. We are not a pest 
(even to think this way is anthropocentric), 
we are no more than a sneeze in the history 
of the Earth, and if we disappeared (or when 
we disappear) no trace of our destructive 
action will remain 200 years later. It is as if 
our history had been the surreal space of a 
single second in the existence of the entire 
planet, which goes on its journey as if nothing 
had happened. Because life is so powerful, 
that it is not in the power of man to sweep 
it off the face of the earth. It is tenacious, 
persistent; the most authentic feature of 
nature is its plasticity. It is not characterized 
by an exotic collection of diverse species, but 
������	�	���	�����	���	��	������������������
under different aspects. Something that is 
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preserved alone. It might even be said that 
it could be an act against nature to want to 
“freeze” the changing appearances of life.

Idea 1 
��
����	����	�����������������������������	�	����
and biological techniques we could overcome 
a historical barrier: from the ancient human 
action to put an order to the “surface”, to 
a new action to put a molecular order. Now 
humans can work in an intramolecular level, 
towards the knowledge of the origins of order, 
when it was discovered that the general order 
in biological and digital beings is controlled by 
channels of biological and digital information. 
Working at this level, one of the main 
advantages is that the control of information 
channels lets the structure, shape and 
skin “emerge” through biological or digital 
processes, making art and architecture. 
Art and architecture made of materials that 
emerge, that “grow” on their own, thanks 
to biological or digital systems of self-
organization, when biological DNA and digital 
���	�
�� are the new materials of a new 
art and architecture. And when genetic and 
cybernetic systems are the new systems for a 
new art and architecture, in pursuit of greater 
����	�	������
�	�������������	���	�	���
[It may not be a coincidence that Barcelona 
-the city of Antoni Gaudí, where Salvador Dalí 
prophesied that “the future of architecture 
will be soft and furry” – was the city where in 
2000 the actual implementation of the genetic 
architecture started, with the creation of the 

���� ������������������	��#����$�����	��������
	�� ���� ������ ���� ���� 
���� �	�	���� �������	���
studio in a Spanish school of architecture, with 
���������	����������
�����	���������������#����
also funded by La Caixa and the INCASOL of 
���� %������	���� ��� &�������$� ���� ���� 
����
systematic program of graduate work in these 
areas, the Master of Biodigital Architecture 
and the PhD in Genetic Architectures.] 

Idea 2 
Then, when the new biological techniques and 
new digital techniques allow a new biodigital 

art and architecture, the main tendency will 
be working together in the biological world 
with DNA as if it were biological ���	�
��, 
and working in the digital world as if it were 
software Digital DNA: this is the application of 
genetics to art and architecture. 
Since 2000, initiators of some of these (digital) 
roads converge with their different points of 
view from different parts of Europe and the 
United States, in the Master of Biodigital 
Architecture, parallel to the research line 
and doctorate “Genetic Architectures” of the 
ESARQ (UIC), Barcelona: Mark Burry, Bernard 
Cache, Karl S. Chu, Dennis Dollens, Evan 
Douglis, Alberto T. Estévez, Mark Goulthorpe, 
Michael Hensel, Neil Leach, Marcos Novak, 
Kas Oosterhuis, François Roche, Lars 
Spuybroek, Mike Weinstock, among others. 
The theoretical foundations and some of the 
investigations carried out from this line of 
biodigital and genetic architecture is what 
we try to advance, here, with three images-
manifestations of genetic architecture, three 
examples of genetic work, three examples of 
biodigital works. 

Idea 3 
We seek to understand that DNA and ���	�
�� 
are the same chains of information, natural or 
���	
�	������������������������#�����$��������'
organization, autonomous growth, process, 
emergency, for the emergence of structure, 
form and skin. Yes, we have the conditions 
for a new architecture, which permits the 
“Diagram of the three ages of architecture” 
published by Genetic Architectures (Estévez, 
2005A, 2009A and 2009D). Well, actually, 
������������
������������*����	����������
in the principal levels, it is understood that we 
are in a different situation in a new age. 
Thus, there are two approaches in the 
applications of genetic architecture, that 
we use in the Consolidated Research Group 
“Genetic Architectures”; those approaches 
have different real research objectives that 
lead to real architecture, all part of the 
Biodigital Architecture Master, mentioned 
above: 
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1. Objectives to work with natural -���	�
��., 
with DNA, applying genetic processes to 
architecture, to obtain living elements, 
construction materials and living spaces that 
are useful for architecture. For example, the 
genetic creation of bioluminescent plants 
for urban and domestic use, when for the 

���� �	��� 	�� �	����� �����	�	���� ���� ����	���
for architects. As they create genetically-
heating plants. Another subject of research 
is the genetic control of growth to ensure 
that living cells become building material 
and living space “commanded” from their 
����	
�� �����	�� ���	���� +����� ��� ���� ���
architecture that’s 100% organic, recyclable 
and sustainable, with a maximum energy 
saving in construction processes and their 
use without need for manual labor due to 
natural growth, with free reproduction, 
at everyone’s disposal. This means that 
many conventions, created interests, and 
unnecessary dependencies will burst. 
3�� ������� ������ ��	���� ����� 
��� ���	��
physical needs, physiological. Nutrition and 
health are two of them, and cared for by 
genetics. Habitat, light and heat would be the 
other three, and they are just that we are 
working on, also genetically. 
2. %����� ����� ����	��� �	��� ���	
�	���
“DNA”, ���	�
��, applying digital genetic 
processes to architecture through computer 
elements and cyber tools for the automated 
production of digitally designed architecture. 
Understanding the elaboration of design 
and digital production as a genetic process. 
Knowing that “what can be drawn, can be 
built”, because what can be drawn with 
digital tools has a digital DNA that permits 
its automated emergence, its robotic self-
���������	����	������	
�	�����������<�	����	�	����
technologies to produce, not models or molds 
as is common in today’s production systems 
(-�������������������.), but real architecture 
in natural 1:1 scale, from the point of view of 
genetic architecture. Overcoming, therefore, 
the understanding of mass production of 
standard elements, because the design and 
digital production are the same whether we 

create 100 copies or 100 different pieces. 
This way both aspects of research are created 
simultaneously. On the one hand there’s 
architectural objectives applying actual 
genetics, such as the /���	��� 0
������
�
Project, or /���	��� 0
������
� "
������, or 
the 0���
���� ��1��	, or ! ��� ������������� 
2. And on the other hand there’s CAD-CAM 
to directly produce real architecture, as has 
been done in the 2���	
��"
����������0
������
, 
by Bernard Cache, or at the 3����
��&��	��, 
also in Barcelona, or the 0
������
�0������	
��
"
������. And somewhere between these two 
objectives the !#���
 �������	����
	������	�
���0
������
. 

2 pavilions 2 exhibitions... 
"����	����� ���� ����� ������	
��� 	�� ����
exhibitions in two separate pavilions that 
were presented as mentioned above, each 
one in their respective biological and digital 
line of approach to architecture, in relation to 
the very nature of each of the two exhibitions.
- The exhibition “Bios 4: biotech and 
environmental art,” CAAC Centro Andaluz 
de Arte Contemporáneo, Seville, 03/05 
to 02/09/2007, which hosted the /���	���
0
������
�"
������, by Albert T. Estévez (with 
Marina Serer, Barcelona, 2007), a soft and 
edible genetic reform of the /���
��"
�������
��� 0
������
 by Mies van der Rohe, who, 
under the title &���� ����	�  
�� 
�  
������ is 
both a “manifesto-project” and a “picture-
���	�����@V� �� ����� ����� ������� �����	X���
living spaces (is Mies himself who shows us 
his tongue, like Albert Einstein, or are we the 
ones that show our tongues to contemporary 
architecture?). This work remains within the 
research on the genetic control of cell growth, 
growing living tissue as a construction 
material. 
- The exhibition -4����	��	����������	
��
��., 
Centre Pompidou, Paris, 12/10/2003 to 
03/01/2004, who introduced the Digital 
Barcelona Pavilion, by Bernard Cache (made 
in ESARQ-UIC, Barcelona, 2001), also 
called "
����5�������$����� ����
������	��	���
designed and produced entirely with digital 



UNIVERSES AND METAVERSES: ARTISTIC APPLICATIONS OF THE NEW MEDIA 167

means. It was realized in 2001 in the Taller 
de Arquitectura Digital ESARQ (UIC), with 
the collaboration of teachers and students of 
the School. This real space, as our research 
line is “Genetic Architectures”, was digitally 
produced on a 1:1 scale, without models or 
molds, directly.

The magic light of the trees with GFP 
(Green Fluorescent Protein) 
Well, around that basic human need, the 
���	���	�	������	�������	����������
�������������
the genetic creation of bioluminescent plants 
for urban and domestic use, the 0
������
�
/���	��� "��1��	, (2003-2006). It is not 
���� ������ ����	��� ���� ����
��� ����� �������
provides with generosity and knowing how 
to use them, towards conventional energy 
savings, as is pollution and economic cost. 
Z�� ���	�� 	�� ���� 
���� ����� �� ���������	���
���� ������� 	�� ��	��� ���� *���
��� 4�+����
�
6��	���
 have to be bioluminescent to seven 
lemon trees, which can be easily maintained 
at home, in the city, on highways (Estévez, 
2005b, 2007B and 2009A). In a second phase 
(2007-2010), taking a different system with 
living organisms to produce light, the 0���
�  
create a bio battery that lets you apply 
light in many different ways, in countless 
applications, no wires, no facilities without 
electricity. And prepare three families of 
designs, the respective series called “Roots”, 
“Bioless” and “Biodig”, with applications in 
all kinds of decorative products, fashion, 
accessories, panels and doors, sky ceilings, 
table lamps and wall lamps, domestic and 
������ ����	������ ���������� ���� ����	�����
cornices, applications of bioluminescent 
cells on dresses, earrings, other accessories, 
Christmas trees, parties and exhibitions. 
+��� ��	��� ���� 
���� ������ ��	��� �	��� �����
the possibility to be applied massively and, 
effectively, saving humanity of the incalculable 
number of its astronomical electricity bills. 

3 examples of biodigital works 
\	���������������	
�������������������������
here under the manifesto “No models, 

no molds”, we bring forth the proposal to 
overcome the limited use -and burdened by 
our immediate past- which is given to digital 
technology, to exploit the giant step that is 
offered over current production systems 
(see diagram above: The three ages of 
architecture). To the extent that their use 
is consistent and its potential becomes a 
new challenge for the future, a new way of 
exercising the profession of the architect, 
seeing that the main use to be given to 
such technical possibilities is to manufacture 
digital actual parts, in 1:1 scale, architecture 
themselves, directly, and “no models, no 
molds.” 
The project for a 3����
��&��	���in Barcelona 
(2008-2009) forms part of this category; after 
research on radiolaria and pollen structures, 
using a scanning electron microscope, 
merging with the needs of functional use 
of the program, digital programming was 
created to produce full-scale panels, from 
the Laboratory of Digital Architecture of the 
ESARQ, and place them directly in place. As 
before, they tested them on the �	
�� of the 
Master of Biodigital Architecture of ESARQ, 
in the exhibition “Visions”, in Florence (July 
2009). Then, the research went on, but the 
objective was to produce domes, getting 
to create the biodigital Barcelona Pavilion 
#_``{'_``|$� 	�� �� }V}� ������� +��� �	�
�����
was exponentially greater. So every effort to 
get exactly what was planned was centered 
around programming it, drawing it, since it 
is believed that “what can be drawn, can be 
built” (digitally). However, soon this sentence 
was substituted by “what can be captured 
(digitally), can be built” because it is not even 
necessary to draw it.
���� 
������ ��� ���������� ���� �������	
��
!#���
 ��� (designed with Aref Maksoud), 
on the waterfront of Barcelona, 2008-2009. 
+����� ����� 
����� �� ���������� ��������� ���
marine sponges, their structures, also with 
the use of electron microscope scanning. And 
then we moved to a bioparametrical pilot 
study, in order to extract the genetic rules and 
structural parameters, and thus apply them 
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to digital tools, which in turn allow the project 
to “emerge” by itself and then be produced, 
�������������	�	������~���������
���������� of 
3D ���� 	��� were created in order to display 
the results of the implications of genetic and 
structural rules of microscopic research of 
the sponges in parametric tools. At the end 
you have a digital DNA that can be designed 
and manufactured by itself, a building whose 
design itself emerges and is self-built. We 
only need to provide the machinery applied in 
the right way, which today is not a technical 
problem but a budget problem. Similarly, it is 
only an economic issue to develop sooner or 
later the biological DNA that will let it grow. 
It is certain that in order to get there, 
we need an understanding of the fractal 
structures, using the same scalar changes 
that have been investigated with the 
electronic scanning microscope. For example, 
������������
�����	��������������	�����	���
sponges and bamboo, is repeated within the 
matter that shapes them, that is repeated by 
arranging the cell masses. True, you can not 
expand an ant to the size of a truck, but an 
ant of that size would not collapse if it were 
made of ants. Something that we can see in 
the traditions of Catalonia: the structure of a 
human being would not resist if I had a height 
of 15 meters, but the Catalan human towers 
rise to great height made up of people. 
In short, it is like the image of bipeds ������ 
centipedes, it is “the paradox of the brush” (a 
loose hair can not take anything, but a million 
can) for the creation of fractal structures, 
thanks to learning from nature as a solution 
for architecture. Before an inhuman reality, 
the manifesto-image “The perfect house” 
(Estévez, 2007A and 2009A) reminded us 
that a house is not a box ... As after thousands 
of years of lessons from nature, from which 
we learn (bio -learning), why should a home 
be a box? Nobody else can force us to live 
in boxes, like canned sardines, chickens in 
cages ... Genetic art, genetic architecture, 
genetic designs ... Biodigital art, biodigital 
architecture, biodigital designs, as a fusion 
of genetics and cybernetics, enabled by new 

biological and digital techniques, have given 
us the conditions of a new art, architecture 
and design. With digital organicism in the 
����������� ��� ���� 
���� ��������� ��� ����
�����'
���� �������� 	��� 
���� ������	������
trend. When DNA and ���	�
�� are the new 
materials of a new art, architecture and 
design. Today’s utopia is tomorrow’s reality, 
and Today is tomorrow! 
&����	������	�������������������
��	����
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METAVERSES AND CONTROL SOCIETY 
We live in times of affection-capital, a type 
of late capitalism whose direct objective is 
to shape the emotions and desires of bodies, 
and to materialize emotional and desiring 
subjects. 
The proliferation of entertainment and 
communication technologies, suitably 
disguised behind deceptive rhetoric of 
liberation and democratization, are ideal 
tools for new forms of implicit, stealthy, 
invisible power, reproduced from one body 
to another, according to how we embody all 
nonverbal forms of standardization that these 
technologies contagiously distribute. 

We’ll see that what it is relevant here is 
not the standardization of content, but the 
standardization of the very sensory anatomy, 
that is its condition of possibility. Each 
interface distributes a type of standardized 
sensory anatomy. The point is to understand 
how these anatomies function in terms of 
affective and production machinery and why 
they pose a serious threat to a democratic 
political project. 
Information, communication, leisure society 
and network society are based entirely on 
the distribution of standardized sensory 
anatomies and the way these anatomies 
constitute and breed a certain type of 
human subjects, abstract and disembodied, 
which would be unthinkable without these 
technologies that give shape and form to the 
���
���	���	�������	������1��	. 

Panóptico1 revisited 
In this context, the technology of the 
camera-screen is particularly important; 
�	���� ����
�����������������	��� �����������
obscura, the screen led to a sense of 
realistic representation in two dimensions. 
Saturated as we are with technical images, 
we can only see the world through them, we 
have embodied a certain technology of the 
�������� ������ 
���� ������ ����������� ����
eyes focused on the face of a subject, and 
the distance embodies the externality of the 
subject in respect to the world that observes, 
����	�������
��	�	�����	�	�	��������������*����
and object. 
Cameras and ubiquitous screens constantly 
re-enroll us in this scheme of externality 
and subjectivity, establish affection-political 
frontiers between bodies. So any camera 
is potentially a surveillance camera, since 
a priori, if we don’t resist it explicitly, it 
reproduces the regime of representation that 
makes monitoring and control possible. 
It seems that we have assumed the condition 
of subject as indisputable and necessary. We 
would even say that life is more valued in 
terms of power, when it is controlled, when 
it is involved in the pattern of representation. 


