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ABSTRACT

METHODS & MATERIALS

Th is research was cen tered o n th e d ev elo p men t o f a materials d atab ase as a reso u rce fo r arch itects,
d esig n ers, co n tracto rs, scien tists, an d co n su mers. A p rimary fo cu s o f th e research is th e feasib ility an d
su stain ab ility o f materials with a metab o lic o r d istin ctly b io lo g ical. Ap p licatio n o f b io materials an d recy cled
materials can sig n ifican tly red u ce th e imp act o f co n stru ctio n an d th e waste it g en erates. Ho wev er, th is
ap p licatio n d ep en d s d irectly o n th e in flu en ce o f arch itects in th e d esig n p ro cess, sp ecifically material
selectio n . Th e u sag e o f th e Tra n sma teria l series, as a reso u rce, can p ro v id e d esig n ers, arch itects, co n tracto rs,
an d en d -u sers with access to cu ttin g -ed g e materials th at are ch an g in g th e b u ilt en v iro n men t.

§ Material awareness and information acquisition: research was conducted in numerous industry journals,
periodicals, professional association newsletters, and university research publications
§ Database Entries: Each entry includes a name, images, description, contents, technical information,
type, trend, class, readiness for manufacturing, dimensions, specifications, proposed applications,
potential impacts, and contact information for the creators.
§ Cloud-based software was utilized for real-time offsite team collaboration.
§ Communications: One of the primary roles of the undergraduate and graduate research assistants on
this was to communicate with the creators of materials in consideration for inclusion.
§ Correspondence has been ongoing and was conducted via email to contributors worldwide.
§ Compilation: Once obtained, materials were added to the database for review.

Kaynemaile- Polymeric Seamless Mesh (medical)

TECHNOLOGY
Alulight- structural aluminum foam, recycled

Wavewall- curvilinear modular wall & ceiling panels

MOTIVATION

Aerographene- carbon nanotubes, graphene aerogel

§ Blaine Brownell is the mentor for this project and his research focuses on disruptive material
applications and emergent environmental building strategies.
§ Brownell is considered one of the preeminent scholars of advanced materials for architecture and
design, having authored the Transmaterial series with Princeton Architectural Press (2006-2010).
§ The aim of this research was to compile a database of materials for a future edition in the series.
§ We’ve included the newest materials in the built environment, particularly those that are innovative and
environmentally friendly.
§ Eligible materials are those that are not yet in commercial production and that have unique abilities or
characteristics for architectural or built applications.
§ Exploring materials research through industry publications and research networks, several hundred
materials have been cataloged for future publication.

Orimetric- Rubberized Origami Textile

CASE REALITY & FUTURE REALITY

§ Various technologies were employed in the creation of the materials cataloged in our research.
§ Numerous materials were created using nanotechnology, which isolates characteristics of the materials
at the molecular and atomic levels.
§ For example, a self-flexing membrane which has potential uses as a vapor-responsive artificial skin, is an
ionic polymer that passively detects and communicates environmental toxins, protecting the body or
organism of which it is apart.
§ The development of smart, biomimetic actuators such as this are soft and resilient, and can outperform
conventional rigid mechanical devices/materials. Pictured below.
§ Other technologies involve creating composites of natural and low environmental impact materials.
§ Some examples of this include the combination of lignocellulosic fibers with renewable polymers to
create nanocellulose solar cells, color-changing microalgae dye, and Chitosan bioplastic, a chitin-based
biodegradable polymer. Chitosan is composed primarily of the exoskeletons of shrimp.
§ Materials like Chitosan, and several of the other materials that were part of our research, are known for
their characteristics such as improved toughness, durability, flexibility, softness, and biodegradability.

§ The built environment is constantly changing and demands new and innovative materials to meet the
evolving needs of the planet and its people.
§ Numerous materials were discovered as part of this research, many of which have distinct
environmental benefits and remarkable characteristics that make them eye-catching and beautiful.
§ Most importantly, the future depends on humans ability to create, develop, manufacture, and distribute
technologically superior materials that exist synergistically with the natural environment.
§ Bio materials, ren ewab les, an d co mp o sites rep resen t th e fu tu re b ecau se p o p u latio n g ro wth an d ex p an sio n
o f h u man p o p u latio n s n ecessitates th e u sag e o f materials th at fu rth er th e ex isten ce o f h u man ity , rath er
th an th reaten it.
§ In n o v ativ e materials can tran sfo rm sp aces, stru ctu res, an d su rfaces in way s th at are n o t o n ly
tech n o lo g ically su p erio r to th eir p red ecesso rs, b u t th at are also en v iro n men tally frien d ly .
§ Th ro u g h th e co llab o ratio n o f u n d erg rad u ate, g rad u ate, an d facu lty research ers, th e Tra n sma teria l series
co n tain s th e d etails b eh in d th e materials o f th e fu tu re.
SolarIvy- Nature-inspired networked solar energy devices

Photovoglass- semi-transparent photovoltaic glass

RESULTS
Chitosan- Chitin-based biodegradable polymer

Javaore- Coffee-based polymer

BACKGROUND
§ The Transmaterial Series explores emergent materials that can transform the structure, spaces, and
surfaces of their projects with the latest high tech and environmentally friendly products.
§ Emphasis is given to biomaterials, which are notable for their unique environmental or biological factors,
including biomimicry, low-embodied energy, biomechanical manufacturing, renewability, waste
repurposing, and many other transformative sustainable technologies.
§

Parametre- Non-woven polyester textile

Vapor-responsive artificial skin

M aterials s hown above are property of Tr ans mater ial. Owners of copyrighted images have s ubmitted them for inclus ion in the Tr ans mater ial s eries . They may not be reproduced without permis s ion.

§ Architectural biomaterials are indeed feasible within the bounds of the physics that governs their
existence. With regard to sustainability, biomaterials contain organic and biological materials, which by
their nature have a lower impact than synthetic and engineered products.
§ So, if the biomaterials are created with regard to their impact, they are also sustainable. The results of
our research includes the database of materials that will form the foundation of future Transmaterial
publications.
§ The images around this poster depict many of the materials that we explored. Exploration such as this is
critical and is ongoing, as the development of the materials also continues.
§ Future materials will continue to challenge the boundaries of physical possibility while accomplishing
the environmental and biological goals of our society as we test the boundaries of the very planet on
which we depend for life.

View our work online at:
Ap ri l 2 9 , 2 0 16

transmaterial.net

