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Zadeva: Can we grow buildings? Concepts and requirements for automated nano- to meter-scale
building

With the evolution of mind, humans have started to change the environment according to their needs.
One of the first activities was to build a shelter, which later became a house. Wood, stones and other
materials have been used either in their original form, or in their split, chopped, sawn, or crushed
forms, in more or less skilled ways. Mixtures of materials have been used with the peak in invention of
concrete. On most building projects, materials are still handled in these traditional ways.

Development of the core nano and biotechnologies is leading to results that are extremely interesting
for production of buildings on the nano level, growing them on site from the nano into the meter range.
Although areas like nanorobotics, molecular nanotechnology, programmable materials, and program-
mable cells are still considered to be speculative to some extent, their fast development encouraged
our systematic research of new ways for modeling and construction of buildings using bio-nano-tech-
nologies. The main motivation, however, was the recognition that, if designed in a sustainable way, the
new ways of nano- to meter-scale building could significantly reduce the many negative impacts of tra-
ditional construction and operation of buildings on the environment. Cement industry itself produces
about 5% of global man-made CO2 emissions [1], and there are vast amounts of other materials (steel,
glass) that has to be produced, transported and built in.

Carbon-based materials have found many applications as high-performance materials where high strength
and low weight are key concerns such as in aerospace, professional racing, and civil engineering. The
higher performing carbon materials contain a larger portion of graphite and a more crystalline structure.
However most of today’s commercially available products utilize carbon fibers of varying characteristics.
These can vary in physical dimensions, carbon content and crystalline structure [11]. The widespread
use of carbon materials over the past decades has proven their value as a structural material. Recent
advances in carbon materials, e.g. Fullerenes [12, 13], offer a promise of carbon materials with proper-
ties not realized by any other material type. One material of interest to both complement and potentially
supersede current carbon fiber materials are atomically precise carbon nanotubes.

Sincerely,

Janez Katerikoli
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