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Abstract

Biomanufacturing is a type of manufacturing or biotechnology that uses biological systems to produce biomaterials and 
biomolecules for using in medical and food industry. Biomanufacturing products are recovered from natural sources, such as 
animal or plant cells. The cells used during the production may have been naturally occurring or derived using genetic 
techniques. Since the year 2000 we began to apply this with architectural objectives, founding the Genetic Architectures 
Research Group & Office, and the Master of Biodigital Architecture, at the ESARQ, the School of Architecture of UIC 
Barcelona (Universitat Internacional de Catalunya). Research, practice and teaching come together on architecture and design, 
with the application of biology and digital tools, where biolearning and digital organicism are key words. The Biodigital 
Architecture and Genetics is the field where we began to work, exploring questions through interdisciplinary endeavors involving 
fields such as material science, biology, genetics, art, architecture, civil engineering, design, computer graphics, and human-
computer interaction. We are exploring knowledge frontiers… And for really arriving to knowledge frontiers one main 
interdisciplinary cross-point is where genetics meets biology & digital, applied to architecture in our case (and also applied to art, 
civil engineering, design). This is the cross-point where we are, the cross-point that this paper is about, also presenting one of our 
last projects, the Scales Biodigital System Pavilion: the pavilion begun with the electron scanning microscope research of fish 
scales, and finished with the design of a digital manufactured pavilion that reacts to water without artificial motors, as a natural 
alternative without electricity or batteries.
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1. “Where do we come from? What are we? Where are we going?”

1.1. Introduction

It is no longer a secret: we have the urgent need of a more sustainable environment. Our response to this is to 
research, to teach, to work as architects and designers, since 2000, founding as a set -respectively- the Genetic 
Architectures Research Group & Ph.D., the Biodigital Architecture Master’s Degree, and the Genetic Architectures 
Office, as a professional office. All based at the ESARQ, the School of Architecture of UIC Barcelona (the 
Universitat Internacional de Catalunya) [1].

Knowing the natural automatic building power that nature has, used for bio-architecture, and knowing the 
artificial automatic building power that the new technologies have, used for digital-architecture, we create the 
world’s 1st (real) genetic architecture laboratory and the 1st digital fabrication workshop at a Spanish school of 
architecture. There, the real application of genetics to architecture became our main objective, with geneticists 
working together with architects for the first time in history: specifically, the scientific research in progress and its 
technological genetics application for obtaining living building materials (biomanufacturing), bioluminescence and 
bioheat for human use. 

We also started to publish books, as the Genetic Architectures I, II and III (in 2003, 2005, 2009) [2, 3, 4], to 
organize events, as the International Conferences of Biodigital Architecture & Genetics (in 2011, 2014, 2017) [5, 6, 
7], to do the Genetic Architectures Seminars (from 2001 until today), or to participate in numerous exhibitions (in 
Barcelona, Valencia, Bilbao, Florence, Beijing, etc.); having the Biodigital Architecture Master’s Degree; and on the 
other side doing a lot of projects of architecture and design, such as -for example- a skyscraper (Barcelona, 2008), a 
kindergarten (Vilobi, 2009), a museum (Piñola, 2010), a urban design project (Barcelona, 2011), a market 
(Casablanca, 2012), a urban passage (Bilbao, 2012), a park (Cornella, 2013), an antenna tower (Santiago de Chile, 
2014), a multifunctional building (Hard, 2014), or apartment buildings (Innsbruck, 2014, 2016-17), etc. [8].

Projects that can only be done with digital tools, and with digital manufacturing; projects that offer a more 
empathetic approach to users, solved with the richness given by the values of organic forms, continuity, unity, 
cohesion, coherence and complexity, but also harmony in all its parts in relation to the whole (this is the definition 
of beauty, and of intelligence in architecture too); projects that consider the new bio & digital techniques (Fig. 1).

Fig. 1. Alberto T. Estévez - Diego Navarro - Genetic Architectures Office, Multifunctional building (Hard, 2014), Market (Casablanca, 2012), 
Antenna tower (Santiago de Chile, 2014): projects that can only be done with digital tools, and with digital manufacturing.
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