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TRANSMATERIAL
A catalog of materials, products and processes 
that are redefining our physical environment.



TRANSMATERIAL
Unlike the artist, who interacts directly with 
his or her palette, the architect is one-step 
removed from the physical substance that 
makes architecture. This synapse often breeds 
ignorance about what materials are available 
or what properties they possess, which is rein-
forced by the fact that most buildings are still 
comprised by relatively conventional products 
and systems despite the wide variety available.

Indeed, when one assesses the diverse and 
fantastic range of materials available today, 
one realizes the extent to which humanity has 
been hell-bent for innovation. One sees not a 
fixed catalog of products, but rather a con-
stantly shifting array of materials which offer 
continual improvements upon known standards 
or which render those standards obsolete.

Within this ever-changing inventory, several 
broad classifications arise which elucidate the 
material transformations that are occurring. 
By analyzing the most innovative products and 
processes according to these expansive trends, 
it is my hope that we can gain a greater com-
prehension of these developments in order to 
imbue our physical environment with the same 
unrelenting expectations for innovation.
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CODE
Each product sheet is codified with a variety 
of information to enhance data retrieval and 
further research. The system includes the fol-
lowing components:

Quoted source

Product thumbnail

Primary category

CSI division+
s software
h hardware
01 general
02 sitework
03 concrete
04 masonry
05 metals
06 wood + plastics
07 thermal + moisture protection
08 doors + windows
09 finishes
10 specialties
11 equipment
12 furnishings
13 special construction
14 conveying systems
15 mechanical
16  electrical

Product inventor/manufacturer

Reference source

Hyperlink
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LiTraCon

http://www.litracon.com/
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ULTRAPERFORMING
Throughout human history, material innovation 
has been defined by the persistent testing of 
limits. Ultra-performing materials are those 
which are stronger, lighter, more durable, and 
more flexible than their conventional counter-
parts. These materials are important because 
they shatter known boundaries and necessitate 
new thinking about the shaping of our physical 
environment.

Interestingly enough, one of the most signifi-
cant trends in material innovation is actually 
dematerialization. The ongoing pursuit of thin-
ner, more porous, and less opaque products 
indicates a notable movement towards greater 
exposure and ephemerality. The recent fabrica-
tion of translucent concrete, for example, is 
significant because what has been understood 
to be a thick, heavy, and opaque material can 
now transmit light. We can now see through 
walls.

It should come as no surprise that ultra-per-
forming materials are generally expensive and 
difficult to obtain, although many of the follow-
ing products are being developed for a broad 
market.

UP
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HIGH-PERFORMANCE CONCRETE

03

Ductal
Website

LaFarge

Imagine a footbridge as long as a football field 
with a platform as thick as your hand. Or a 6’ 
x 10’ sheet just 1 inch thick that bends as it 
continues to support a 2,000 lb car.

Working in collaboration with Rhodia and 
Bouygues, Lafarge has developed a whole 
new family of concretes called Ductal. These 
concretes have high compressive and flexural 
strength, and their special characteristics en-
able the achievement of outstanding architec-
tural feats.

Ductal concrete incorporates strengthening 
fibers and opens the horizon to ultra-high per-
formance due to its special composition which 
provides it with outstanding strength, six to 
eight times greater than traditional concrete 
(under compression).

“Fiber-reinforced” means that it contains metal 
fibers which make it a ductile material. Highly 
resistant to bending, its great flexural strength 
means it can withstand significant transforma-
tions without breaking. Ductal also comes with 
organic fibers for applications with less load 
and for architectonic applications

http://64.227.188.244/imagineductal/home.asp

UP

4

TRANSMATERIAL
http://transstudio.com

Blaine Brownell



LIGHT-TRANSMITTING CONCRETE

03

optics.org
Website

LiTraCon

The days of dull, grey concrete could be about 
to end. A Hungarian architect has combined 
the world’s most popular building material with 
optical fiber from Schott to create a new type 
of concrete that transmits light. 

A wall made of “LitraCon” allegedly has the 
strength of traditional concrete but thanks to 
an embedded array of glass fibers can display 
a view of the outside world, such as the silhou-
ette of a tree, for example. 

“Thousands of optical glass fibers form a ma-
trix and run parallel to each other between the 
two main surfaces of every block,” explained 
its inventor Áron Losonczi. “Shadows on the 
lighter side will appear with sharp outlines on 
the darker one. Even the colours remain the 
same. This special effect creates the general 
impression that the thickness and weight of a 
concrete wall will disappear.”

The hope is that the new material will trans-
form the interior appearance of concrete build-
ings by making them feel light and airy rather 
than dark and heavy. 

http://www.litracon.com/
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TRANSLUCENT CONCRETE

03

Metropolis

Bill Price

An idea hatched in the research department of 
OMA promises to transform the nature of build-
ings. Inventor Bill Price conjures up the ultimate 
material: translucent concrete.

“My ultimate goal was to create a material to 
change concrete - but still keep the construc-
tion technique intact,” Price says, switching 
to a slide of a poured block of translucent 
concrete made from a crushed-glass aggregate 
and a plastic binder. Lit from underneath, it 
seems to breathe light like the sun breaking 
through winter ice. He reaches behind him onto 
the bookshelf, takes a small cylinder made 
from the same material, and places it and two 
other samples onto his desk. They look like 
high-design paperweights: crushed glass, plas-
tic tubes, and crushed opaque gravel frozen in 
translucent plastic. It’s easy to imagine a table-
top made of this material - or an entire wall of 
a house, theater, or museum...

Translucent concrete will need to be further 
researched, perfected, and tested before wide-
spread applications are possible. The analyses 
conducted thus far - tests done in the labora-
tory at Virginia Tech on small columns and cy-
lindrical sections of translucent concrete with 
the crushed-glass aggregate and plastic binder - 
have shown the new material to be superior to 
traditional concrete in compression and flexure. 
But large-scale applications of his new material 
are still months - if not years - away.
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PERVIOUS CONCRETE

03

Central
Concrete
Website

Central
Concrete

Pervious pavement is a cement-based concrete 
product that has a porous structure which 
allows rainwater to pass directly through the 
pavement and into the soil naturally. This 
porosity is achieved without compromising the 
strength, durability, or integrity of the concrete 
structure itself.

The pavement is comprised of a special blend 
of Portland Cement, coarse aggregate rock, 
and water. Once dried, the pavement has a po-
rous texture that allows water to drain through 
it at the rate of 8 to 12 gallons per minute per 
square foot. For reference, tests conclude that 
a square foot of bahia sod drains at the rate 
of 2 1/2 to 3 gallons per minute. According to 
the manufacturer, this rapid flow-through ratio 
inspired the phrase “the pavement that drinks 
water.”

http://www.centralconcrete.com/pervious_concrete.html
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AUTOCLAVED AERATED CONCRETE
It was discovered in 1914 in Sweden that add-
ing aluminum powder to cement, lime, water, 
and finely ground sand caused the mixture to 
expand dramatically. The Swedes allowed this 
“foamed” concrete to harden in a mold, and 
then they cured it in a pressurized steam cham-
ber--an autoclave.

Autoclaved aerated concrete (AAC, also called 
autoclaved cellular concrete--ACC) is produced 
by about 200 plants in 35 countries and is 
used extensively in residential, commercial, 
and industrial buildings. At a density of roughly 
one-fifth that of conventional concrete and a 
compressive strength of about one-tenth, AAC 
is used in load-bearing walls only in low-rise 
buildings. In high-rises, AAC is used in partition 
and curtain walls. The material is also fairly 
friable and must be protected from weather 
with stucco or siding. On the positive side, it in-
sulates much better than concrete and has very 
good sound absorbing characteristics.

After a history of aborted efforts to introduce 
AAC to the U.S., two large European conglom-
erates have both decided to take the plunge. 
The German Hebel Group, through Hebel USA, 
has just completed the first full-scale AAC 
plant in the U.S. Once the plant is fully opera-
tional, licensee Hebel Southeast will control 
production.

03

Building-
Green
Website

Hebel

http://www.babb.com/aac/
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FLOATING CONCRETE
By replacing sand and gravel with tiny polymer-
ic spheres, University of Washington materials 
scientists have created a concrete stronger 
than traditional concrete but so light it floats 
in water. The team won the regional American 
Society of Civil Engineers Concrete Canoe Com-
petition last year.

03

UW
Website

University of 
Washington

http://students.washington.edu/asce
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FOAMED ALUMINUM
“Light-as-air, stronger-than-steel materials are 
just beginning to shape our world. Foamed alu-
minum first emerged from the lab in the frame 
of a 1998 Karmann concept car. Ten times 
stronger than traditional aluminum at just one-
tenth the weight, the material allows a more 
fuel-efficient vehicle. Its isotropic cellular struc-
ture helps the frame absorb shock and serves 
as an insulating firewall between the engine 
and the rest of the car. The foaming process 
can also be applied to steel, lead, tin, and zinc.” 
[Jessie Scanlon, Wired]

CYMAT’s Aluminum Foam Division is an in-
novator in the use of closed cell aluminum 
foam for a wide variety of applications. Initially 
developed by Alcan International, this material 
won the National Research Council (Canada) 
Award for Product of The Year in 1993. The 
product is a high strength, extremely light 
weight material that possesses high durabilty, 
excellent finish and lasting value. The foam 
comes in an assortment of densities and sizes 
up to five feet wide and up to fifty feet long. 
It has numerous applications including archi-
tectural, automotive, marine, military, aviation, 
transportation, electronics, appliances, signage 
and many more. 05

Wired/
CYMAT
Website

CYMAT

http://www.cymat.com/
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SMART BEAMS
SMI Steel products is an innovative steel 
manufacturer specializing in the smartbeam, 
which is suited for long-span composite floor 
construction or long-span roof applications 
for architecturally exposed steel. Produced 
with castellated, hexagonal web openings or 
cellular, circular web openings, smartbeams 
operate most efficiently between 30 and 80-
foot spans. Smartbeams allow a more flexible, 
column-free, long-span floor space at the same 
cost as traditional short-span construction.

The most common building types for smart-
beams are office buildings, mezzanines, parking 
garages, or any application utilizing a sus-
pended composite floor. Smartbeams’ superior 
vibration characteristics and ability to accom-
modate mechanical services make them ideal 
for any composite floor application.

05

Sweets

SMI Steel 
Products

http://www.smisteelproducts.com/English/Home.html
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WOVEN STAINLESS STEEL
K5 New York is now offering woven stain-
less steel in 18 different weaves, produced in 
Switzerland by G. Bopp. This product has been 
used in projects as diverse as railing systems 
and furniture components. Custom weaves and 
patterns are also possible.

05

K5
Website

K5

http://www.k5newyork.com/prod01.htm
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CREATIVE WEAVE METAL MESH
Metal meshes have been known as decorative 
and functional design elements in architecture 
for only a few years. The French National 
Library in Paris was the first architectural 
project where GKD, in cooperation with French 
architect Dominique Perrault, succeeded in 
systematically implementing metal meshes in 
a building in various ways and applications. 
Since then, this development has continued 
worldwide.

For decades, GKD has manufactured metal 
meshes for industrial applications in filtration 
and separation technologies and the process 
belt sector. At first, it was their visual at-
tractiveness that made metal meshes suitable 
for the architecture and design sector. During 
the continuous product development it became 
clear that metal meshes also have consider-
able technical advantages which are extremely 
relevant in the field of architecture. Today, the 
architect has a wide range of mesh samples at 
hand, with weaving widths up to eight meters, 
which allow for great design flexibility.

Woven metallic meshes used as partition ele-
ments convey a new dimension to any space. 
They can be used as projection screens, and, 
taking into account their acoustic characteris-
tics, are suitable for the use in public buildings, 
opera houses and concert halls.

05

GKD
Website

GKD

http://www.gkd.de/englisch/index.html
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AEROGEL
Aerogel or “Airglass” is a transparent mate-
rial that looks like glass, insulates better than 
mineral wool and is more heat resistant than 
aluminum. The material has many interesting 
properties and possible applications such as 
insulation in windows and solar collectors, win-
dows in firewalls, a component in air-condition-
ing equipment, etc.

Aerogel has outstanding properties, especially 
regarding heat transfer. The material transmits 
about 88% of the integrated solar spectrum 
(thickness about 10 mm, or 3/8 inch). Aerogel 
is molded, giving the possibility of getting dif-
ferent shapes: cylinders, cubes, plates of vary-
ing thickness etc. Chemically, Aerogel is com-
posed of quartz and a great deal of air, making 
it fragile. The grains of quartz are small com-
pared to the wavelength of light, giving Aerogel 
good transparency properties. At around 
750°C (1380°F), it starts to shrink and slowly 
collapses to a piece of ordinary quartz. Aerogel 
can be cut with a band saw and holes can be 
drilled with a metal drill. It should be noted that 
Aerogel is non-flammable and non-toxic.

Airglass
Website

Airglass

http://www.airglass.se/
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VACUUM INSULATION PANELS

07

Fraunhofer
Institute
Website

Fraunhofer
Institute

Cars and homes have at least one thing in com-
mon: they consume energy in the form of oil or 
gas. Energy-efficient vehicles typically make 
use of lightweight materials and improved 
engine technologies, and soon home build-
ers will also need to pay greater attention to 
environmental concerns in their designs. Apart 
from modern and efficient heating systems, 
thermal insulation makes the biggest differ-
ence. Vacuum insulation panels (VIP) could well 
be the material of the future.

Until now, such panels have been used primar-
ily in cooling and refrigeration units. Now they 
are finding more widespread application as 
insulators for flat roofs. VIP’s work on the 
same principle as the thermos flask: when air 
is evacuated from the cavity of the double-
walled container, heat conduction and convec-
tion decrease sharply. A metal layer on the 
surface further reduces the heat transfer by 
IR radiation. A VIP consists of a filler material 
such as compressed silica which is vacuum-
encapsulated in a plastic barrier foil. “The real 
advantage is the amount of space that can be 
saved”, explains Dr. Klaus Noller of the Fraun-
hofer Institute for Process Engineering and 
Packaging IVV. “Panels with a thickness of two 
centimeters insulate just as effectively as 20 
centimeters of mineral fibers.”

http://www.fraunhofer.de/english/
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LIGHTBLOCKS
Initially developed for use in public art instal-
lations, Lightblocks are high-strength, inte-
gral-color acrylic and polycarbonate panels 
which can be used in interior and exterior 
applications. Lightblocks have been shown 
to withstand impacts approximately three 
times greater than laminated safety glass and 
have six times greater impact resistance than 
ordinary glass. Moreover, Lightblocks are 50% 
lighter than glass.

Lightblocks are available in unlimited translu-
cent or opaque colors, and have been proven to 
withstand weather and sun exposure for long 
periods without any detectable deterioration. 
Available in thicknesses ranging from 1/16” 
to 4”, the material can be molded, curved, 
slumped, cut, drilled, and carved, and surfaces 
can be smooth, textured, glossy or matte.

MB Welling-
ton Studio
Website

MB Welling-
ton Studio

http://www.lightblocks.com/index.shtml
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LAMINATED THERMOPLASTIC PANELS
Blizzard Composite GmbH manufactures high-
tech plastic composites for the architectural 
field as well as the trucking industry. Their 
core expanding machinery heats up and verti-
cally expands solid thermoplastic sheets, which 
are then processed into sandwich panels by 
lamination equipment. Due to the unique ge-
ometry of the PepCore, the panels are of low 
weight and provide an excellent combination of 
high stiffness and compressive strength. 

Blizzard 
Composite
Literature

Blizzard 
Composite 
GmbH

http://www.blizzard-composite.com/index.html
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THERMOPLASTIC COMPOSITE PANELS
PepCore is a honeycombed truss-wing-formed 
composite wall sandwiched between a seam-
less, one-piece, thick outer facing and a thinner 
inner facing with no rivets required.

The PepCore power structure starts with 
plastic sheet material like polyethylene, ABS, 
Surlyn, Polystyrene, or Polycarbonate. The core 
material is then formed with Phelps Engineered 
Plastics proprietary PepCore process which, 
through heat and convection, the core sheet is 
expanded to the desired honeycomb thickness 
and geometry. When mated with the specified 
facing, it becomes a material with a high de-
gree of rigidity.

PepCore is “pound for pound, lighter than 
aluminum and stronger than steel,” and solves 
the four problems traditionally experienced 
with traditional aluminum sheet and post body 
construction: leakage, rust and corrosion, dents 
and dings, and weight management.

The lampshade shown above at the far right 
was designed by Jun Takagi and manufactured 
with PepCore material.

AR Haire
Website

PepCore

http://www.arhaire.com/pepcore.shtml
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AIRTECTURE

13

Festo
Website

Festo

Building with air, the most natural of all materi-
als, is a special challenge, since air-inflated 
components are used in place of the usual load-
bearing components.

The idea behind Airtecture is based on mechani-
cally pre-tensioned membrane constructions 
that have been used for several interesting 
buildings, e.g. the German Pavillon at the EXPO 
1992 in Seville, Spain or the International Air-
port of Denver, Colorado. The most important 
innovation of Airtecture is that the membranes 
are not pre-tensioned mechanically, but by 
means of air pressure and in such a way that 
they are able to bear loads.

The classical air-supported buildings were the 
prototypes that the German Pneumatic experts 
Festo intended to develop further. In contrast 
to such buildings, however, Airtecture works 
with a much higher air pressure and also has 
atmospheric pressure in the inside.

http://www.festo-tooltechnic.cz/air_in_air/eng/corpo421.html
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MULTIDIMENSIONAL
Obviously, materials are physically defined by 
three dimensions. But many products and build-
ings have long been conceived as a collection 
of flat planes which define space and func-
tion (consider a computer motherboard or Le 
Corbusier’s domino frame, for example).

A new trend highlights the exploitation of the 
z-axis in the manufacture of a wide variety 
of materials, ranging from fabrics to wall and 
ceiling treatments. One reason for this devel-
opment is the fact that taking advantage of 
greater depth allows thin materials to become 
more structurally stable. Another reason is that 
materials with enhanced texture and richness 
are more visually interesting.

Augmented dimensionality will likely be a 
growing movement, especially considering the 
technological trends toward miniaturization, 
systems integration, and pre-fabrication.

MD
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GEOWEB

02

Presto
Website

Presto

Presto’s perforated Geoweb cellular confine-
ment system features an engineered pattern of 
perforations in the cell wall. This hole pattern 
provides increased frictional interlock with 
coarse aggregates, crushed rock and concrete.  

In vegetated systems, the perforations increase 
root lock-up, creating a more stable vegetated 
mass and overall healthier soil environment. 
The perforations allow lateral drainage through 
the system, thereby enhancing performance of 
the system in saturated soil conditions. 

The Geoweb system enhances system perfor-
mance in slope and channel protection, earth 
retention and load support applications. The 
multi-layered earth retention system is used for 
a wide range of design requirements and site 
conditions. The system’s flexibility allows it to 
withstand large differential settlements and 
conform to a contoured landscape while typi-
cally using on-site infill materials. The system’s 
outer cells, when filled with topsoil, provide an 
ideal environment to support vegetation.

http://www.prestogeo.com/index.html
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AERO FORMED ALUMINUM
Aero consists of tightly corrugated anodized 
aluminum sheets that are flexible and formable. 
Variations in thickness, depth and rounded 
or square return edges produce five unique 
designs, some of which include precision-en-
gineered perforations. Aero comes in a matte 
silver anodized finish with UV protection.

Aero is ideal for a breadth of interior applica-
tions, whether the visual impact desired is an 
emphasis on geometric compositions or fluid 
curves. The lightweight material is sturdy 
enough to be used for wall and ceiling panels 
yet is malleable enough to be rolled like a 
carpet.

05

surfaces+
Website

surfaces+

http://www.forms-surfaces.com/products/aero/index.html
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FLEXIBLE FRAMING TRACK
Flex-Ability Concepts manufactures the Flex-C 
Trac system, which is a construction product 
used to build curved metal or wood structures. 
It can be used to frame curved walls, barrel 
ceilings, wavy ceilings, s-curves and columns.

Architects like Flex-C Trac because the 
strength, quality and uniformity of the finished 
curves are superior. It can be hand shaped on 
site to make curves of varying radii, or to eas-
ily match existing curves. Contractors claim it 
saves 60 to 80% of the time required to build 
a curved structure compared to conventional 
methods and results in a better-finished prod-
uct.

Flex-Ability 
Concepts
Website

Flex-Ability 
Concepts 

http://www.flexc.com/1.html
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3D MOLDED PLYWOOD
Reholz GmbH develops, produces and sells ve-
neers that can be three-dimensionally deformed 
to a very high degree for the manufacture of 
three-dimensional plywood mouldings, for the 
facing of both profiled and curved edges, and 
for the coating of three-dimensional surfaces.

In this new technology, traditional veneers 
of different woods in thicknesses from 0.6-
1.5mm are processed mechanically such that 
they become distortable. This is the basis of 
three-dimensional deformation, analogous to 
the deep drawing of metal sheets in which 
initially plane blanks are deformed to container-
like hollow parts. As opposed to metal sheets, 
3D-veneers are stable only if several plies are 
bonded together, preferably with alternating 
grains. These 3D-veneers can also be bonded to 
a substrate.

Reholz
Website

Reholz 
GmbH

http://www.reholz.de
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UNDULATING VENEER PANELS
Ply is a wall panel consisting of a solid-wood 
frame with an undulating birch veneer of 0.4-
mm-thick plywood. This new material is so thin 
that it folds nearly as easily as fabric. Thanks 
to the wavy surface, the element absorbs 
sound well. Still in development is a version 
with built-in lighting and panels thin enough 
to let light pass through. Panels with an extra 
backing of sound-absorbing material are an-
other option.

Frame

Jouko
Kärkkäinen

http://www.showroomfinland.fi
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CORRUGATED GLASS

Joel Ber-
man Glass 
Website

Joel Ber-
man Glass 
Studios

Like structural glass channels, corrugated glass 
experienced its first widespread use in indus-
trial buildings in Europe due to its structural 
integrity and relative economy, and was later 
adopted by the international design community 
for aesthetic reasons. Until recently, however, 
it has been difficult to find a producer of cor-
rugated glass in North America.

Joel Berman Glass Studios in Vancouver, BC 
now produces 53” x 118” corrugated glass 
panels of varying depths, profiles, and colors. 
The panels may be tempered or laminated, 
and the corrugations can run in a horizontal, 
vertical, or diagonal direction. The sides of the 
panels are flanged to accommodate a variety of 
framing systems.

http://www.jbermanglass.com
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SCULPTURAL GYPSUM PANELS
modulararts is the result of over two decades 
of experience in designing and building custom 
artwork for commercial and residential interi-
ors. With a combination of experienced model-
making, casting, and state-of-the-art technolo-
gies, modulararts can provide the beauty and 
subtlety of relief sculpture in modular panels 
which match up to create seamless, continuous 
surfaces of any size.

Gypsum, the primary material in modulararts 
panels, has been favored by architects and 
designers around the world for its superior fire 
properties, its similarity to sheetrock in regard 
to installation, and its relative light weight.

Because modulararts panels are entirely min-
eral they will not burn. The nature of gypsum 
acts like a thermal regulator when exposed to 
flame, also protecting the materials behind it 
from the heat of the flame for up to two hours. 
Moreover, modulararts sculptural panels are 
comprised entirely of nontoxic mineral and are 
not subject to hazardous polymerization (they 
do not off-gas like plastics or wood compos-
ites).

modulararts
Website

modulararts

http://www.modulararts.com/
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POLYESTER ACOUSTIC PANELS
Soundwave panel was designed to help control 
the sound levels in busy interiors. Made from 
recyclable moulded polyester-fibre, the undulat-
ing wave form and the felt-like material of the 
original Soundwave helps reduce noice levels 
by absorbing the mid/high frequency range.

“Soundwave came about when we were de-
signing Pravda, a restaurant in Helsinki. It is a 
big place and we didn’t want it to be impossi-
bly noisy. I couldn’t find any acoustic products 
that were good looking and thought there could 
be a place for something with more character 
than the technical products.

The material is moulded polyester fibre, the 
same material used in the vehicle industry to 
quieten the interiors of tractor cabins and cars.

I liked the idea of 3D wallpaper, playing with 
light and shadow. Swell 01 panel looks like a 
natural shape close up but when the panels are 
joined together they form a much larger geo-
metric pattern. Scrunch 02 panel is much more 
irrational. The first sketch was made out of 
scrunched paper and the production mould is a 
copy of a scrunched aluminium sheet.” - Teppo 
Asikainen

Snowcrash 
Website

Snowcrash

http://www.snowcrash.se/products/sound_wave/
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TACKABLE ACOUSTIC PANELS
Robin Reigi produces tackable acoustic panels 
made of porous expanded polypropylene bead 
foam. The panels are lightweight, fully tack-
able, non-fibrous, structurally rigid, and have 
a non-abrasive surface. They are also Class A 
fire retardant.

The panels may be used for acoustical pur-
poses, in commercial, educational and retail 
areas, and in environmentally sensitive areas. 
Acoustic capabilities vary with the thickness of 
the panel.

The panels start at $5.00/SF for low volume, 
and are available in 2’ x 4’ sheets, 1” and 2” 
thick. The panels require a 2-3 week ordering 
lead time. Available colors are charcoal and 
white.

Robin Reigi 
Website

Robin Reigi

http://www.robin-reigi.com
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REPURPOSED
Repurposed materials may be defined as sur-
rogates, or materials which are used in the 
place of materials conventionally used in an 
application.

Repurposed materials provide several benefits, 
such as replacing precious raw materials with 
less precious, more plentiful ones; diverting 
products from the waste stream; implementing 
less toxic manufacturing processes; and simply 
defying convention.

As a trend, repurposing is important because 
it underscores the desire for adaptability in 
industry, as well as an increasing awareness of 
our limited resources. While the performance of 
repurposed materials is not identical to that of 
the products they replace, sometimes new and 
unexpected benefits arise from their use.
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STRAWBOARD
Headquartered in Elie, Manitoba, Canada, Iso-
bord Enterprises Inc. manufactures Isobord, a 
premium engineered strawboard product. Made 
from finely-chopped wheat straw and non-
formaldehyde resins, Isobord is an environmen-
tally friendly product used in the construction 
of furniture, cabinetry, countertops and case 
good items.

Isobord Enterprises Inc. began operations in 
1998 with the production of 4-foot by 8-foot 
Isobord panels in a variety of thicknesses. The 
formaldehyde-free product immediately caught 
the attention of furniture, cabinetry and coun-
tertop manufacturers for use as a component 
product.

Isobord’s ability to hold lamination, paints and 
veneers has made it a sought-after environmen-
tally friendly product by industries worldwide.

Isobord Enterprises also produces several 
products that are sold directly to consumers in 
home improvement retail locations throughout 
North America. The environmentally friendly 
products currently available to consumers in-
clude Shelfbord shelving products; Storagebord 
attic storage system panels; and, Isounderlay 
underlayment panels for flooring applications.

Isobord
Website

Isobord/
DOW

http://www.dow.com/bioprod/index.htm
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CONDUCTIVE PLASTIC

Wired

Alan Heeger

You might mistake Alan Heeger for a slimmed-
down Jerry Garcia clone - white mane and 
beard, laid-back attitude, all-black outfit. Ask 
the UC Santa Barbara physicist to empty his 
pockets and you won’t find guitar picks and 
a roach clip. But he will produce a handful 
of transparent vials. Inside each is an ounce 
of clear liquid infused with invisible flecks of 
plastic that mimic the molecular structure and 
behavior of metal. Zap the solution with elec-
tricity -or simply expose it to a bright light -and 
the mixture emits a steady glow.

Neat trick. Heeger and two colleagues won the 
2000 Nobel Prize in chemistry for the accom-
plishment: coaxing conductivity from plastic. 
(The material in the vials is a luminescent 
semiconducting polymer.) Now their efforts, 
and those of a growing number of chemists, 
physicists, and engineers, are clearing the way 
for superthin digital screens, polymer computer 
memory, disposable electronics, and a new 
generation of smartcards. Conventional plastic 
is a lousy conductor. Viewed using an electron 
microscope, its molecular structure resembles 
a snarl of spaghetti. But arranging polymer 
molecules into long, straight rods lets electrons 
flow freely, approximating the conductivity 
of traditional materials like silicon or copper. 
Heeger and his co-Nobelists, for example, dis-
covered that oxidizing the polymer polyacety-
lene with iodine vapors increased conductivity 
more than a billionfold.
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STRUCTURAL CHANNEL GLASS

Reglit
Website

Pilkington

Pilkington Profilit is a translucent cast glass 
structural glazing system which consists of a 
series of self-supporting glass channels within 
an extruded metal perimeter frame. The system 
is relatively cost-effective, and well-suited 
for exterior and interior curved wall applica-
tions. The long, sweeping wall of Steven Holl’s 
Museum of Contemporary Art in Helsinki, for 
instance, is comprised of Pilkington Profilit.

The U-shaped glass channels are formed by 
computer-controlled furnaces, and are inher-
ently strong enough to be installed without 
additional vertical or horizontal supports. A 
high-quality translucent silicone sealant which 
matches the natural tint of the glass must be 
used at all joints to make the system weather-
tight.

http://www.reglit.com
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RECOMBINANT
Recombinant materials consist of two or more 
different materials which act in harmony to 
create a product that performs greater than 
the sum of its parts. Such hybrids are created 
when inexpensive or recyclable products are 
used as ‘filler’; when a combination allows for 
the achievement of multiple functions; when a 
precious resource may be emulated by combin-
ing less precious materials; or when different 
materials act in symbiosis to accomplish high-
performance characteristics.

Recombinant materials have long proven their 
performance in the construction industry. 
Reinforced concrete, which benefits from the 
compressive strength and fire-proof qualities 
of concrete and the tensile strength of steel, 
is a classic recombination. New hybrids in-
clude plascrete, glare (glass-reinforced metal), 
phenolic resin panels, and polyal (polystyrene 
aluminum).

The success of recombinant materials is based 
on their reliable integration, which is not 
always predictable. Moreover, recombinant 
materials are often comprised of downcycled 
components which may be difficult if not im-
possible to re-extract. However, the continued 
value exhibited by many such hybrids is evi-
dence of a growing trend.
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PLASCRETE

Plascrete
Website

Plascrete

Plascrete, a substitute for concrete products 
in various applications, is a structurally robust, 
environmentally friendly new industry based 
on Plasagg; the ideal substitute for mineral ag-
gregate.

Plascrete is a novel cementitous composition 
comprising plastic (preferably a heterogeneous 
mix of plastic diverted from the waste stream) 
with, or in certain compositions without, sand 
bound together with ordinary portland cement.

Plascrete is between one third to one half the 
weight lighter than concrete of the same mix. 
The density of Plascrete is in the range of 0.9 
to 1.9 tons per cubic meter while the density 
of standard concrete is in the range of 2.4 
to 2.8 tons per cubic meter. Some Plascrete 
compositions give a density of less than 1.0 
ton per cubic meter. This composition will float 
on water.

The unconfined compressive strength of Plas-
crete is essentially the same as standard con-
crete. Plascrete has strong flexural strength.

Plascrete has superior impact and shatter resis-
tance. Plascrete can be nailed using standard 
nails, drilled with standard drill bits (not hard-
ened), and is easier to cut using conventional 
concrete cutting methods.

http://www.plascrete.co.nz/menu.htm
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SYNDECRETE

Syndecrete
Website

Syndesis

Syndecrete is a solid surfacing material (pre-
cast lightweight concrete material) developed 
by Architect David Hertz at Syndesis, Inc. 
as an alternative to limited or nonrenewable 
natural materials such as wood and stone, and 
synthetic petroleum based solid and laminating 
materials. 

Syndecrete is a restorative product, recon-
stituting materials extracted from society’s 
waste stream to create a new, highly valued 
product. The advanced cement-based compos-
ite contains natural minerals and recycled ma-
terials from industry and post consumer goods 
which contain up to 41% recycled content. 
Such materials include metal shavings, plastic 
regrinds, recycled glass chips and scrap wood 
chips to name a few. These materials are used 
as decorative aggregates, creating a contem-
porary reinterpretation of the Italian tradition 
of Terrazzo. Syndecrete is less than half the 
weight with twice the compressive strength of 
normal concrete and is available in a variety of 
densities ranging from 35 - 100 lbs/c.f.

For more information about concrete and the 
environment, read A Material for a Finite Plan-
et, a paper presented to the Portland Cement 
Association conference on sustainability in Las 
Vegas, 1994 and the Architects, Designers and 
Planners for Social Responsibility conference 
on ecology in 1995 held at SCI-Arc, the South-
ern California Institute of Architecture.
http://www.syndesisinc.com/index-syndecrete.html
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FLY-ASH CONCRETE

Dwell

Rutherford-
Chekene 
Engineers

Contents: 50% fly ash, 50% cement

Use: Building-walls, foundations

Bonuses: Fly ash, produced in abundance by 
coal-burning power plants, replaces a high 
volume of cement, which is third on the top ten 
list for CO2 emissions.

Problems: Rutherford-Chekene’s structural en-
gineer Afshar Jalalian, who created this mix for 
U.C. Berkeley’s Wurster Hall seismic retrofit 
project, says: “The concrete dries at a slower 
rate; this is really not a problem but builders 
will need to adapt.” Also, fly ash (a mixture of 
alumina, silica, unburned carbon, and metallic 
oxides) is extremely toxic, though it may be 
that the concrete immobilizes its impurities.
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CORRUGATED ALUMINUM PANELS
Doluflex panels consist of a corrugated alumi-
num plate machined with a cold forming sys-
tem and laminated between various materials. 
Doluflex 1 is a flexible panel used to produce 
bent elements, and Doluflex 2 is an extremely 
stiff sandwich panel. Shaped structural panels 
are also manufactured using Doluflex 2.

Traditionally used in the ship-building industry, 
Doluflex panels possess high chemical-physical 
resistance which make them suitable for build-
ing facade systems. Doluflex can be worked 
with normal carpentry tools, and is classified 
non-combustible according to RINA, Lloyd’s 
Register and Det Norske Veritas.

The Doluflex 2 panel has a total thickness of 5 
mm, a transversal resistance to bending stress 
E x l = 2.48 x 106 and longitudinal resistance 
to bending stress E x l = 1.97 x 106, with a 
total weight of 8.1 Kg/m².

Donati 
Group
Website

Donati 
Group

http://www.donatigroup.it/isolnord/indice_isolnord.htm
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SKATELITE
Rainier Richlite produces phenolic sheets for 
aerospace tooling, commercial food service, 
marine, materials handling, and skateboard 
ramps. Their products Richlite, Whalelite, and 
now Skatelite, consist of many layers of paper 
from certified managed forests impregnated 
with a low-v.o.c. phenolic binder. The result is 
an incredibly dense, smooth, and durable prod-
uct which may be modified with conventional 
woodworking tools.

The aircraft industry was the first to capitalize 
on Richlite as a superior tooling material, and 
the food service industry broadly acknowledges 
that Richlite makes the world’s best cutting 
boards and work surfaces. Growing demand in 
the boating industry for non-rotting, stronger 
materials precipitated a venture into the marine 
market with Whalelite.

Skatelite has been recognied as the long-sought 
solution to problems of wear, rot, heat, mainte-
nance, performance, etc. in high-wear exterior 
applications such as skateparks. Skatelite is 
available in 5’ x 12’ panels and has a 30,000 
psi compressive strength. Logos may be printed 
directly onto the material and will not wear off. 
Skatelite is fire resistant and self-extinguishes 
even under intense flames. Skatelite is also is 
unaffected by paint thinners and chemicals, 
and maintains its smooth finish even after graf-
fiti removal. Skatelite is long-lasting despite ex-
cessive use and punishing weather conditions. Rainier 

Richlite
Website

Rainier 
Richlite

http://www.skatelite.com/home.html
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GLASS-COATED PLASTIC 
Plastics come in many forms. They are used 
to make boats, magnifiers, skis and all manner 
of household items. Transparent plastic sheet 
panels would be ideal in the manufacture of 
windows or headlamps of cars, for example, 
and tinted plastic foils could more readily 
be used to protect against the sun – if only 
the material was not so easily scratched. 
Researchers at the Fraunhofer Institute for 
Electron Beam and Plasma Technology FEP in 
Dresden have presented a process by which 
plastic sheet panels and foils can be rapidly 
coated with a scratchproof glassy layer at 
moderate costs. 

There are various means of applying a transpar-
ent scratchproof coating to plastic materials: 
liquid coatings such as paint or sol-gel applica-
tions - or methods such as plasma chemical 
vapor deposition, sputtering or electron-beam 
evaporation, whereby the coating is applied 
in a vacuum. Liquid coatings are relatively 
inexpensive, but do not ensure such a hard and 
wear-resistant surface as do vacuum coating 
processes. High-rate electron-beam evaporation 
is comparatively the least expensive vacuum 
coating process. To achieve coatings of ex-
treme hardness and resilience it is necessary to 
apply an intensive plasma during the evapora-
tion process.

Fraunhofer 
Institute
Website

Fraunhofer 
Institute

http://www.fhg.de
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IONOPLAST INTERLAYER GLASS

DuPont 
Website

DuPont

On James Carpenter’s Blue Glass Passage at 
Seattle’s new City Hall, fully exposed edges 
and the “lack of cumbersome fixtures” give 
the glass bridge the look of a “transposed slice 
of water.” New DuPont SentryGlas Secure 
technology enabled aluminium inserts to be 
laminated directly into the bridge’s glass floor, 
giving an innovative technical solution for the 
aesthetic look the designers wanted.

In the first application of DuPont SentryGlas 
Secure technology worldwide, James Carpen-
ter Design Associates (JCDA) of New York has 
created a striking, cobalt blue, laminated glass 
bridge, 20 m long, over which Seattle City Hall 
council members walk to enter the building’s 
chambers.

The patented DuPont technology was designed 
to enable architects to design with a robust 
new generation of laminated glass applica-
tions that meet stringent security – or seismic 
– standards worldwide. Its inventors at DuPont 
Glass Laminating Solutions Central Research 
& Development have said: “SentryGlas Secure 
technology utilizes the engineered properties of 
SentryGlas Plus ionoplast interlayer with aston-
ishing results.” This is based on the fact that 
SentryGlas Plus ionoplast interlayer bonds well 
to a range of materials beyond glass, meaning 
that enhanced performance can be ‘engineered 
in’ to the overall construction.

http://www.dupont.com/safetyglass/lgn/stories/2601.html
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LIGHT-EMITTING LAMINATED GLASS

Schott 
Website

Schott

Schott’s LightPoints product range comprises 
transparent glass conductor plates equipped 
with Light Emitting Diodes (LEDs). The power 
supply to the LEDs is provided via virtually in-
visible conducting paths on the glass. The glass 
conductor plate is protected by a laminated 
cover glass.

LightPoints glass is available in rectangular 
formats up to a maximum of 1,300 mm (51“) 
x 2,500 mm (98“), and larger rectangular for-
mats and free forms are available on request. 
Standard glass thickness is: 2 x 4 mm or 2 x 6 
mm (.079“ x .157“ or .079“ x .236“).

Schott is developing the LightPoints range for 
skylight windows, walkable glass and acces-
sories for home use.

http://www.us.schott.com/architecture/english/lightsolutions/
lightpoints.html
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SUSPENSIONS
Suspensions is a new product which consists 
of layers of handmade translucent wall cover-
ings and fabrics that are suspended within pan-
els of clear high-impact polyester resin. Each 
layer is hand laid and finished with a variety 
of textures, and thus each piece is unique. The 
panels can be used for everything from walls, 
furniture and case goods to lighting fixtures 
and window treatments.

Cannon/
Bullock
Website

Cannon/
Bullock

http://www.cannonbullock.com/suspensions/index.html
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LITECORE
When architects Christian Mitman and Emman-
uelle Bourlier were unable to find a lightweight, 
translucent material for a project they were 
working on, they halted their search and took a 
different approach to solving the problem: they 
invented one.

Hence the birth of liteCORE, translucent hon-
eycomb panels that are not only perfect for 
sliding walls, screens and tables, but this sleek 
material is also sturdy enough to be used for 
a ceiling or a floor. With such demand for the 
panels (both residential and commercial,) Mit-
man and Bourlier’s company has expanded to 
the West Coast.

LiteCORE consists of a bonded composite 
sandwich construction in which the structural 
aluminum honeycomb core provides a high 
strength to weight ratio and excellent resis-
tance to deflection. The fiberglass-reinforced 
polyester facings require low maintenance and 
are scratch and weather resistant.

LiteCORE can be drilled, machined, and 
framed using standard woodworking methods. 
LiteCORE panels are 3/4” thick with a 3/8” 
honeycomb cell size, and come in standard 4’ 
x 8’ and 4’ x 10’ sheets. However, Panelite 
will soon be offering a range of core and fac-
ing options so that you can design your own 
sandwich.

CityNY,
Litecore
Website

Panelite

http://www.litecore.com/index.html

Da
vid

 L
aC

ha
pp

ell
e,

 C
ity

NY
 A

ug
us

t 1
99

9

09
RC

89

TRANSMATERIAL
http://transstudio.com

Blaine Brownell



HONEYCOMB PANELS
Cellbond manufactures translucent honeycomb 
panels comprised of an aluminum honeycomb 
core sandwiched between toughened glass or 
polycarbonate skins. The use of a bonded sand-
wich results in a high strength-to-weight ratio 
and provides excellent resistance to deflection. 
The honeycomb core also provides rigidity with 
very low density.

Cellbond manufactures honeycomb panels 
which may be used as decorative partitions, as 
well as durable flooring and vandal-resistant 
panels.

Cellbond
Website

Cellbond

http://www.cellbond.com/index.html
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SILVER SCREEN
Silver Screen is a new architectural material 
comprised of a two-millimeter layer of technical 
quality glass beads adhered to an aluminum 
composite material that is painted with a du-
rable fluorocarbon white topcoat.

The reflective glass spheres can be underlaid 
with custom colors, logos, or graphics.

The standard sheet size is 60” x 108” x 3/16”, 
and panels may be framed in an anodized alumi-
num extrusion.

Forms + 
Surfaces
Website

Forms + 
Surfaces

http://www.forms-surfaces.com/products/silver_screen/index.html
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METALLIC LAMINATED GLASS

Vanceva 
Website

Vanceva

A remarkably tough protective interlayer, also 
known as polyvinyl butyral or PVB, is the high-
performance component in laminated glass. 
Laminated architectural glass is produced by 
bonding the PVB based interlayer between 
two or more panes of glass under heat and 
pressure. The result is durable, adaptable, high-
performance glazing which, if broken, tends to 
retain glass fragments and reduces the risk of 
injury or property damage.

While exploring the possibilities of creating a 
metallic interlayer for glass, Solutia’s technol-
ogy team discovered a way to add texture to 
the glass at the same time. The effect is glass 
that appears to have a rich, almost fabric-like 
appearance, while incorporating subtle shim-
mering elements. To add color, this special me-
tallic interlayer can be combined with Solutia’s 
range of ten foundational Vanceva Design color 
hues to achieve jewel-like brilliant color or 
softer shades. For a more custom look, various 
palette colors can be combined to create up to 
62 different colors.

http://www.vanceva.com/design/en/html/default.asp
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TRANSLUCENT FABRIC

Kova
Textiles
Website

Kova
Textiles

Libby Kowalski has produced the first fabric 
made from completely clear extruded polymer 
yarn. The resulting aesthetic is similar to wo-
ven drawn glass.

So-called Krystal Weave comes in 54” wide 
sheets, and is available in clear and translucent 
designs. It can be used as a fabric or in a lami-
nate form which may be produced in varying 
thicknesses, finishes and colors.

Fabric uses include window coverings, room 
dividers, shower curtains and pillows (from 
$65 yd).

http://www.kovatextiles.com/
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THIN-FILM PHOTOVOLTAICS

DuPont
Website

Iowa Thin 
Film Tech./ 
DuPont

Photovoltaic (PV) modules, also called “solar 
panels,” have come a long way since the ‘80s, 
when the best words to describe them were: 
clunky, heavy, rigid, and awkward. Today, PV 
modules have evolved to become graceful, flex-
ible, elegant architectural design elements. This 
evolution has been driven by new thin film PV 
material technologies.

Crystalline silicon PV is the standard technol-
ogy for producing solar electricity. Each cell 
contains doped silicon material which captures 
light wavelengths to convert sunlight into elec-
tricity. Silicon sheds electrons when exposed to 
sunlight, creating an electrical charge that can 
be “harvested” and used.

A new breed of PV solar module, produced 
exclusively by Iowa Thin Film Technologies 
using DuPont Tefzel high performance thin 
fluoropolymer film as an encapsulant, is helping 
architects explore ways to integrate this tech-
nology into their structural designs.

Architect Nicholas Goldsmith, FAIA, of FTL 
Happold, New York, recently incorporated the 
aesthetic and environmental advantages of 
Solar power-producing systems into a tent-like 
pavilion with a thin film PV membrane which 
diffuses sunlight into fine, speckled patterns, 
and allows air to vent. Goldsmith believes this 
is the first time solar cells have been used in a 
tensile structure.
http://www.dupont.com/teflon/films/next-gen.html
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INTELLIGENT
‘Intelligent’ is a catch-all term for materials 
that are designed to improve their environment 
and which often take inspiration from biological 
systems. They can act actively or passively, 
and they can be high-tech or low-tech. Many 
materials in this category indicate a growing 
focus on the manipulation of the microscopic 
scale.

Intelligence is not used here to describe prod-
ucts which have autonomous computational 
power, but rather products which are inherent-
ly smart by design. The varied list of benefits 
provided by materials featured here includes 
pollution reduction, water purification, solar 
radiation control, natural ventilation, and power 
generation. An intelligent product may simply 
be a flexible or modular system which adds 
value throughout its life cycle.

Intelligent materials are significant because 
their designers and manufacturers are acknowl-
edging the importance of increased social and 
environmental stewardship, not to mention the 
desire to improve upon old models. IN
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POLLUTION-REDUCING CEMENT
John Harrison, an Australian inventor, has 
developed a new cement which is based on 
magnesium carbonate rather than calcium 
carbonate, and absorbs carbon dioxide from 
the atmosphere. One ton of concrete made 
with the cement can absorb about 0.4 tons of 
carbon dioxide as it hardens, and tower blocks 
built with it could become as important as nat-
ural carbon sinks like forests and grasslands.

New Scientist reports that cement-making is 
responsible for around 7% of total man-made 
CO2 emissions worldwide. Harrison says his 
cement mixture is made at much lower temper-
atures - halving the amount of carbon dioxide 
it produces during manufacture. He also claims 
his version is cheaper and more durable and, 
during setting and hardening, a process called 
carbonation reabsorbs CO2 from the air.

Harrison says that “The Kyoto Protocol was 
a good effort but it got things wrong when it 
assumed that trees were the only things that 
could absorb carbon from the air. The opportu-
nities to use carbonation processes to seques-
ter carbon from the air are just huge. It can 
take conventional cements centuries or even 
millennia to absorb as much as eco-cements 
can absorb in just a few months.”

Ananova
Website

John 
Harrison/
TecEco

http://www.tececo.com
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TEXLON ROOF SYSTEM

07

Foiltec 
Website

Foiltec

The Texlon Foil System is an intelligent and 
dynamic cladding system that has the capabil-
ity to adjust its shading, thermal, and aesthetic 
characteristics as the sun moves across the 
sky, responding to specific program and cli-
matic requirements. Made of fluoroplastic film, 
Texlon is self-cleaning and will not deteriorate 
with UV exposure. It is designed to withstand 
local snow and wind loads, in addition to hail.

The Texlon foil elements are stabilized by a 
slight overpressure between the individual lay-
ers. The air-filled elements prevent the sheets 
from becoming slack. Moreover, the air-filled 
chambers provide the roof system with its ex-
cellent thermal insulation properties. However, 
the system is not part of the structural system, 
as is the case with air-inflated buildings, where 
a breakdown in the air supply would cause the 
entire structure to collapse. With the Texlon 
Transparent Roof System, a breakdown in the 
air supply would only affect insulating proper-
ties, and the building would remain intact.

http://www.foiltecna.com/eng/main.html
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LIGHT-DIFFUSING GLASS

Okalux 
Website

Okalux

OKALUX produces even room illumination with-
out hard shadows. The light-diffusing property 
of OKALUX is based on a light-fast capillary 
plate located in the space between the panes. 
OKALUX can also be produced as curved glass 
or as OKALUX look-alike opaque panels.

OKATECH is an insulating glass in the interme-
diate space of which many different designs of 
wire mesh are integrated as design elements 
with variable functions. The use of wire mesh 
focuses attention not only on functional but 
also on aesthetic aspects.

KAPILUX is an insulating glass with an in-
tegrated capillary slab consisting of a large 
number of honey-comb structured thin-walled 
transparent or white capillaries. This capillary 
slab can be integrated into the most different 
kinds of insulating glass, resulting in a very 
good light diffusion.

OKASOLAR is a light-directing solar control 
insulating glass incorporating a panel of highly 
reflective louvre blades within the unit cavity. 
Depending on the technical requirements of the 
project, different louvre positions can be select-
ed. Depending on the geographical orientation 
and inclination of the glass panes, solar control 
can be achieved according to the time of year 
and the time of day.

http://www.okalux.de/Okalux_2003/englisch/frames_e.html
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WATER-REPELLING PAINT

bhsn
Website

Lotusan

The leaves of the lotus flower are water-repel-
lent. After a shower of rain they immediately 
appear dry and clean, as water runs off them 
like marbles off a glass plate. Lotusan has 
duplicated this effect, one of nature’s own 
inventions which has proved itself over millions 
of years, in a new silicone facade paint.

Lotusan combines the well-known water-repel-
lent properties of silicone paints with a surface 
micro-structure based on the lotus leaf. This 
considerably reduces the contact area for 
water and dirt, and adhesion is also greatly 
reduced. The result is that dirt is repelled by 
water droplets and facades stay dry and clean - 
even highly stressed weather-exposed facades.

The lotus effect was discovered by Prof. Dr 
Wilhelm Barthlott of Bonn University, a scien-
tific achievement in the field of biology which 
created a worldwide sensation.

http://www.bhsn.com/rejmo.html
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SMOG-FIGHTING PAINT

New
Scientist 
Website

Ecopaint

A paint that soaks up some of the most nox-
ious gases from vehicle exhausts will go on 
sale in Europe in March. Its makers hope it 
will give architects and town planners a new 
weapon in the fight against pollution.

Called Ecopaint, the substance is designed to 
reduce levels of the nitrogen oxides, collective-
ly known as the NOx gases, which cause respi-
ratory problems and trigger smog production. 

Patents filed last week show how the novel 
coating works. The paint’s base is polysilox-
ane, a silicon-based polymer. Embedded in it 
are spherical nanoparticles of titanium dioxide 
and calcium carbonate 30 nanometres wide. 
Because the particles are so small, the paint is 
clear, but pigment can be added. The first paint 
to go on sale will be white.

The polysiloxane base is porous enough to al-
low NOx to diffuse though it and adhere to the 
titanium dioxide particles. The particles absorb 
ultraviolet radiation in sunlight and use this 
energy to convert NOx to nitric acid. 

The acid is then either washed away in rain, or 
neutralised by the alkaline calcium carbonate 
particles, producing harmless quantities of car-
bon dioxide, water and calcium nitrate, which 
will also wash away.

http://www.newscientist.com/news/news.jsp?id=ns99994636
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MICROPARTICLES

Fraunhofer 
Institute 
Website

Fraunhofer 
Institute

It’s maybe a bit too expensive to use for the 
baubles on a Christmas tree, but it’s already 
available for car owners who like to “be dif-
ferent”: a paint that shimmers in a myriad of 
colors like an oil slick on a wet road. The ap-
pearance of all the colors of the rainbow is cre-
ated by the interference pattern of extremely 
thin films applied to minute flakes. These mic-
roparticles measure less than a tenth of a mil-
limeter across. The special properties of these 
tiny particles make them increasingly popular, 
because they can give products undreamed-of 
capabilities. Three Fraunhofer institutes have 
joined forces in the strategic alliance “Micro-
structured Composite Particles.” Its aim is to 
improve the methods used to produce the tiny 
objects.

Microparticles are used to give many materials 
additional, unusual properties: like the screws 
that stick fast when they are tightened, be-
cause the thread is coated with microcapsules 
containing adhesive. A familiar product is the 
carbonless paper used for multiple copies of 
forms - they contain minute encapsulated par-
ticles of ink. There are plastics with incorpo-
rated hard microparticles, which can be shaped 
like any other plastic but offer unusual resis-
tance to impact. Altogether, experts estimate 
that the world market for micro-encapsulated 
products is worth around five billion US dollars 
per year.

http://www.fraunhofer.de
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SOLAR WALL
The Solarwall system is based on a metal (alu-
minum or steel) cladding that is installed on the 
south-facing wall of a building. The system op-
erates in a very simple manner using economi-
cal and environmentally-benign solar energy to 
heat buildings.

Solarwall also reduces building heat loss dur-
ing the winter. All buildings lose heat to the 
outdoors. On the south-facing wall, heat lost 
to the cavity between the metal panels and 
the building is captured by the incoming air and 
returned to the building along with the heated 
fresh air from the Solarwall. Even at night, a 
Solarwall acts to reduce building heat loss.

Solarwall provides summer cooling by prevent-
ing solar radiation from striking the south wall 
of a building. Warm air between the Solarwall 
and the building rises and is ventilated through 
holes at the top of the cladding. This reduces 
cooling loads in the building. Fresh ventilation 
air is drawn directly into the building via by-
pass dampers.

Solarwall has an operating efficiency of up to 
75% (rated by both the Canadian and US gov-
ernments). On a sunny day, the Solarwall can 
raise the air temperature by 30 to 76 degrees F 
depending on flow rate. The cost of a Solarwall 
solar heating system in new construction is 
usually less than the cost of a brick wall or 
even a metal-clad wall. Solarwall

Website

Conserval 
Engineering

http://www.solarwall.com/sw/solarwall.html
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TRANSPARENT SOLAR CELLS

Technology 
Review

Toshiba

Imagine a smart credit card that not only 
stores electronic money and records your trans-
actions but also has its own energy source. 
Or a sun roof that delivers electricity to your 
car battery. Imagine each powered by flexible, 
ultra-thin, see-through solar panels.

These scenarios may not be far off, thanks to 
a photovoltaic cell production process unveiled 
by Toshiba scientists in May at the 16th Euro-
pean Photovoltaic Solar Energy Conference and 
Exhibition in Glasgow, Scotland. The Toshiba 
design is an improvement to the Graetzel cell, a 
new type of solar panel that relies on titanium 
dioxide nanocrystals coated with a dye. When 
struck by light, the dye “injects” energized elec-
trons into the semiconducting titanium, which 
generates electrical power. Graetzel cells’ ad-
vantages over conventional silicon solar panels 
include transparency, low materials costs and 
the ability to operate efficiently under cloudy 
skies.

Shuzi Hayase, a chief research scientist at 
Toshiba’s Power Supply Materials & Devices 
Laboratory in Kawasaki, says the cells achieve 
a respectable 7.3 percent solar-energy conser-
vation efficiency and should be easy to manu-
facture. “We do not need expensive production 
lines and sophisticated vacuum systems cur-
rently employed in the manufacture of silicon-
based cells. The new cells could be manufac-
tured by [silk-screen] printing technologies.”
http://www.toshiba.com/tai-new/
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SPHERICAL SOLAR CELL

Kyosemi
Website

Kyosemi

The spherical micro solar cell is superior to the 
conventional plate type for its higher conver-
sion ability and assembly flexibility.

High photoelectric conversion efficiency is 
obtained because incident light from every 
direction can be utilized for the generation of 
electricity. Also, the cell has excellent strength 
and durability, with the advantage that it can 
be easily interconnected, which enables assem-
bly in various modular configurations.

The spherical micro solar cell is assembled in 
a special plastic seal. Potential applications 
include traffic communication, such as in vehi-
cles; rechargeable batteries; and power supply 
for residential houses.

http://www.kyosemi.co.jp/
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TRANSFORMATIONAL
Transformational materials undergo a physical 
morphosis based on environmental stimuli. This 
change may occur automatically based on the 
inherent properties of the material, or it may be 
user-driven.

Like intelligent materials, transformational ma-
terials provide a variety of benefits, including 
waste reduction, enhanced ergonomics, solar 
control, illumination, as well as interesting phe-
nomenological effects. A subset of this group 
is considered transformational in terms of its 
functionality, including tables that become light 
sources and art that becomes furniture.

Transformational products are important 
because they offer multiple functions where 
one would be expected, they provide benefits 
that few might have imagined, and they simply 
make us view the world differently.
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LIVING GLASS

Living Glass
Website

B.Lab

B.Lab has created a line of products consist-
ing of layered acrylic panels which contain a 
pigmented membrane. This membrane actively 
transforms based on touch and vibration, 
enabling one to move and mix colors at will. 
This technology is currently available in B.Lab’s 
so-called Flex-Interactive tables and is being 
developed in a line of floor tiles.

http://www.livingglass.it
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REGENERATIVE PLASTIC

Wired

University 
of Illinois 
at Urbana-
Champaign

Scott White wants to make obsolescence 
obsolete. After nearly a decade of research, 
the associate professor of aeronautical and 
astronautical engineering, along with fellow 
scientists at the University of Illinois at Ur-
bana-Champaign, has developed a plastic that 
heals itself like skin (translation: self-repair-
ing PDAs, cell phones, garden hoses). When 
the polymer splinters, invisible capillary-like 
microcapsules filled with a liquid agent called 
dicyclopentadiene flow into the crack. As the 
liquid comes in contact with the powdery cata-
lyst (black spots) embedded throughout, the 
two chemicals coagulate and harden, as in the 
center-fractured test polymer shown here.

The whole process is triggered by a fracture 
no more than 100 microns in length. Once 
repaired, the plastic regains up to 75 percent 
of its original strength. The regenerative mate-
rial will hit the market in two to three years, 
showing up first in the sporting goods and 
automotive industries, then the aerospace, 
microelectronics, and medical sectors, where 
every component is mission critical. The next 
challenges are to extend the technique to 
substances such as ceramic and glass, and to 
develop a scheme that mimics the body even 
more closely. “Presently, once the capillaries 
in one area have broken open, the whole thing 
is over, and it’s like any other plastic,” says 
White. “So we’re experimenting with a circula-
tory system that will pump in replacement fluid 
automatically.”
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SMARTGLASS

Smartglass 
Website

Research 
Frontiers

Suspended Particle Device (SPD) technology 
is a “switchable” light-control technology that 
has numerous performance and cost advan-
tages over other technologies. SPD-Smart 
products allow you to instantly and precisely 
control how clear or dark glass or plastic is, 
and to easily adjust the light transmission of 
the product manually or automatically. This 
is made possible by a thin, flexible SPD film 
invented by Research Frontiers.

Available as a film or already incorporated 
into glass, SPD film can be easily adapted to a 
variety of products that people use every day, 
such as architectural windows, automotive 
windows, sunglasses, display screens for lap-
top computers, cellular telephones, instrument 
panels, electronic games and point-of-purchase 
and advertising displays, billboards and road 
signs.

http://www.refr-spd.com/
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ILLUMINATED TILES
Rogier Sterk has developed two products 
which consist of illuminated tiles, Tiled Wall 
and Lightfloor. The Tiled Wall consists of 
basic ceramic tiles and fluorescent lighting. A 
mechanism behind each tile allows the tiles to 
be pressed and depressed, one at a time. A tile 
left untouched conceals the light behind it, ex-
cept around its edges. Pushing in a tile allows 
the light to shine across its surface and thus 
to emit a reflection into the surrounding space. 
The abundance of tiles provides an opportunity 
to create countless patterns of light.

So far the design is unique and production is 
limited, which means it is custom made. The 
design is modular so basically there are no 
limitations to wall size. You can use any tile, 
with a preferable standard size of 15 x15 cm, 
in any color. Total costs for a square meter 
with mechanisms are estimated at 1150 euro, 
excluding installation cost. It is also possible 
to make a fixed light pattern, leaving out the 
mechanisms, making the design more afford-
able.

Rogier Sterk
Literature

Rogier Sterk
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ILLUMINATED FLOORING
Munchen-based Leuchtboden has unveiled an 
extra-thin, heavy-duty illuminated floor with 
long-life 12V lamps. Ideal for retail, exhibition, 
or entertainment applications, one meter of 
illuminated flooring can carry 4 tons. The floor 
material is available in 60 x 60 x 2 cm modules, 
and the bulbs last 50,000 hours.

Leuchtboden
Website

Leuchtboden

http://www.stiers.de/frame_lb.html
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MEMORY FOAM
Like many high-tech devices, an emerging style 
of fancy office chair stuffed with “memory 
foam” owes its existence to NASA.

The National Aeronautics and Space Adminis-
tration invented the foam more than 30 years 
ago, when it had to develop comfortable seat-
ing for astronauts who had to first withstand 
stiff gravitational forces, then spend several 
days sitting in a tiny space capsule.

The soft, pliant material, which molds to the 
body of the user, failed in space. But today the 
foam is used in a growing array of consumer 
products, from mattresses to bicycle seats, 
and now office chairs.

“Memory foam didn’t work well in space be-
cause it’s temperature-sensitive and space is 
very cold, so it got very firm,” said Kevin Berg, 
store manager at Relax the Back, which spe-
cializes in products using memory foam. But for 
the average desk jockey working at home or in 
a heated office, memory foam works well.

SF Business 
Times
Website

NASA

http://sanfrancisco.bizjournals.com/sanfrancisco/stories/2001/09/
24/focus3.html
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LUMISTY FILM
Lumisty first drew widespread attention when 
it was used on the windows of Pleats Please, 
Issey Miyake’s clothing boutique in SoHo. 
Since then many of the world’s top designers 
and architects have opted to put the film at 
the service of their own rich imaginations, and 
the results have been stunning. Lumisty’s ap-
plications range from museums, hotels, banks, 
restaurants, and bars, to storefronts, confer-
ence rooms, trade show exhibits-and even 
bathrooms.

If you’ve seen Lumisty in action you’ve ex-
perienced the unexpected visual sensation it 
creates. Upon first encountering the product, 
people are often struck by what they think is 
an optical illusion. Walking past a window with 
Lumisty applied, a perfectly clear, transpar-
ent glass surface becomes, in a step or two, 
partially fogged. Two or three steps later, the 
same window is completely fogged. Walk back-
ward or forward, and it’s clear again. As the 
viewer’s angle shifts, so does the transparency 
or translucency of the film.

Lumisty 
Website

Sumitomo

http://www.lumistyfilm.com/lumisty.htm
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INTERACTIVE SURFACE

Aegis
Hyposurface 
Website

dECOi
Architects

The Aegis project consists of an interactive 
mechanical surface which deforms in real-
time based on various environmental stimuli, 
including the sounds and movements of people, 
weather, and electronic information.

This hyposurface is comprised by a matrix of 
actuators which are given positional informa-
tion via a highly efficient bus system, as well 
as an array of electronic sensors used to trig-
ger a variety of mathematical deployment pro-
grams. The hyposurface effectively elevates a 
highly responsive pneumatic mechanical system 
to a level of articulate and fluid control through 
its interception by a highly performative digital 
control.

dECOi Architects’ goal for the Aegis Hyposur-
face is “to utterly radicalize architecture by 
announcing the possibility of dynamic form, 
and to then explore the cultural possibilities 
afforded by this new traumatic medium. It is, 
of course, a harbinger of nanotechnology - the 
intersection of information and matter itself.”

http://www.hyposurface.com/
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SOLAR LIGHT

Sutter Vane
Associates
Website

Sutter Vane 
Associates

“Imagine ... A city square by night, the paving 
is scattered with hundreds or thousands of 
tiny lights. Each light is set into the paving and 
sparkles and shimmers. Walking across the 
square is like walking over a magical glowing 
sea of sparkly lights.” - SVA

The Tsola is a light-tile that works on sunlight. 
Measuring 20 x 20 cm, the tile contains a solar 
cell. The tile is illuminated by sunlight during 
the day and emits light for approximately eight 
hours at night. Its major advantage is that it 
needs no wiring; hence, it is less likely to mal-
function. Applications include parks, walks, car 
parks, steps, and drives.

The lamp inside a Tsola Light is available in a 
range of colours and has a life of twenty years. 
The light can also be made to shimmer or even 
flash like a camera.

The light looks like an unobtrusive glass panel 
measuring about 200mm or 8 inches square. It 
can be set flush with paving, lawns or flower 
beds, or it can be turned on its side and set into 
walls. 

http://www.sva.co.uk
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ELECTROLUMINESCENT WIRE

torche.com

elwire

Electroluminescent Wire consists of a concen-
tric series of layers, each performing a differ-
ent function. In the center is a solid copper 
conductor, which is coated with an electrolu-
minescent phosphor. Two very fine wires are 
wrapped around the phosphor. A clear or col-
ored plastic sheath comes next, and a second 
plastic sheath surrounds the first. The func-
tions of each of these layers are as follows:

The center copper conductor and the two 
fine wires together supply power. The copper 
conductor also provides a small amount of 
mechanical rigidity, and is used as a substrate 
upon which to deposit the phosphor. The 
phosphor is the key element of Elwire; it emits 
light when subjected to an AC field. The inner 
plastic sheath protects the phosphor and in 
some cases is used to filter the light produced 
by the phosphor, emphasizing certain colors. 
The outer plastic sheath provides further pro-
tection. Many phosphors are highly sensitive 
to moisture; the two sheaths together provide 
good protection against infiltration.

EL wire can be driven by any AC source. Power 
is applied between the inner conductor and 
the two outer wires (which are tied together). 
This applies an AC field across the phosphor, 
causing it to glow. A high voltage in the range 
of 100V is required to make the wire glow 
brightly.

http://www.elwire.com/
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INTERFACIAL
The interface has been a popular design focus 
since the birth of the digital age. As we spend 
increased amounts of time interacting with 
virtual tools and environments, the bridges that 
facilitate the interaction between physical and 
virtual worlds are subject to increased scrutiny.

Interfacial materials, products, and systems 
navigate this bridge between the two realms. 
They may be physical instruments which con-
trol virtual space, or virtual tools onto which 
physical structures are projected. These tools 
are significant because they provide unprec-
edented capabilities, such as time-mapping 
urban environments, rapid-prototyping complex 
shapes, integrating digital imagery within phys-
ical objects, and making the invisible visible.

Interfacial materials are also relevant because 
they employ the latest computing and com-
munications technologies, and therefore are 
indicative of society’s future trajectory. Like 
the hardware and software glitches we know 
too well, interfacial materials are not infallible, 
but they expand our capabilities into uncharted 
territory. IF
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TRANSIMS
The Transportation Analysis and Simulation 
System, or TRANSIMS, is an integrated system 
of travel forecasting models designed to give 
transportation planners accurate, complete 
information on traffic impacts, congestion, and 
pollution. Los Alamos National Laboratory is 
leading this effort to develop new transporta-
tion and air quality forecasting procedures 
required by the Clean Air Act, the Intermodal 
Surface Transportation Efficiency Act, and 
other regulations. It is part of the Travel Model 
Improvement Program sponsored by the U.S. 
Department of Transportation, the Environmen-
tal Protection Agency, and the Department of 
Energy.

TRANSIMS models create a virtual metropoli-
tan region with a complete representation of 
the region’s individuals, their activities, and the 
transportation infrastructure. Trips are planned 
to satisfy the individuals’ activity patterns. 
TRANSIMS then simulates the movement of 
individuals across the transportation network, 
including their use of vehicles such as cars or 
buses, on a second-by-second basis. This vir-
tual world of travelers mimics the traveling and 
driving behavior of real people in the region. 
The interactions of individual vehicles produce 
realistic traffic dynamics from which analysts 
using TRANSIMS can estimate vehicle emis-
sions and judge the overall performance of the 
transportation system.

Transims 
Website

Los Alamos 
National 
Laboratory

http://transims.tsasa.lanl.gov
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INTELLIGENT FABRICS

Elektex
Website

Elektex

Today’s switching and sensing technologies 
are basically rigid or semi-rigid. This results in 
extensive limitations on their applications and 
new product design becomes constrained by 
their physical inflexibility.

ElekTex is the combination of conductive fabric 
structures and data processing. It is the first 
technology to have been developed to enable 
a new generation of consumer products with 
soft, flexible and lightweight interfaces.

By designing new fabric structures that include 
conductive fibres, ElekTex offers lightweight 
switching and sensing technology that can con-
form to 3D shapes, is durable, cost effective, 
washable, wearable, and above all, desirable.

Numerous variations of ElekTex can be de-
signed and manufactured to provide a varied 
level of responsiveness and data output. The 
main emphasis is currently XY position and 
pressure sensing.

http://www.elektex.com/home/index.htm
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SMART SHIRT

Sensatex
Website

Sensatex

The Sensatex Solution utilizes a groundbreak-
ing electro-optical textile, the Wearable Moth-
erboard Smart Shirt, to seamlessly incorporate 
sensory capabilities with radio and computing 
devices, representing a highly effective and 
unobtrusive means of integrating broad-based 
sensors with the human body.

By supporting voice and data communications 
from multiple sensory locations through one 
wireless backbone, the Sensatex Solution pro-
vides an extremely versatile framework for a 
host of biomedical monitoring applications. The 
Smart Shirt eliminates the need for loose wires 
and discomfort experienced by many current 
patient monitoring devices, while also reduc-
ing the false alarm rates associated with their 
use. Its dependable and unobtrusive monitoring 
environment remains virtually transparent to 
the patient, while improving communications 
with remote monitoring locations, maintaining 
quality of patient care, and reducing healthcare 
costs.

http://www.sensatex.com/company.htm
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PHOTO-CAST TILE
Photo-Form LLC is a unique tile studio which 
provides the ability to create bas-relief tiles 
from photographs. Utilizing a patent pending 
process called Photo-Cast, Photo-Form can 
create bas-relief tiles from any type of two-di-
mensional image.

Photo-Form currently offers a gypsum based 
polymer tile with the following metallic fin-
ishes: bronze, brass, nickel/silver, and copper. 
They also offer ceramic tiles with tough and 
durable glazes. The nontoxic formulation is 
ideal for a wide range of applications.

Photo-Form
Website

Photo-Form

http://www.photo-form.com
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PHOTOGRAPHIC TILE
Imagine Tile has developed a process of ap-
plying glazes to ceramic tile in much the same 
way that a printer applies ink to a page, but 
when the tiles are fired at extremely high 
temperatures, glaze and tile literally fuse; the 
design becomes a permanent part of the tile.

Imagine Tile’s advanced technology opens up 
many possibilities: the reproduction of textures, 
patterns, photos, illustrations, even three-di-
mensional images on a single tile or as a mural.

The tiles can be used indoors or out, on walls 
or floors, are frost and waterproof, unaffected 
by UV, and abrasion and chemical resistant.

The images shown are from a stock series, 
but designers are encouraged to provide their 
own images conforming to three sizes: 8”x8”, 
12”x12”, or 16”x16”.

Imagine Tile
Website

Imagine Tile

http://www.imaginetile.com
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DIGITAL PRINT LAMINATES
Abet Laminati’s high-pressure laminates (HPL) 
stand out for their exceptional properties of 
strength and resistance to any type of stress, 
their workability and surface quality.

Abet Laminati now presents its DigitalPrint 
range. These digitally printed laminates rep-
resent a direct and immediate link between 
the designer’s computer and the production of 
laminate surface.

The designer’s concept can now be transferred 
digitally and directly using internet technology, 
to the company plotter, which can produce 
even just one sheet of any product type.

This printing technique offers countless ad-
vantages: it is a simple process; no minimum 
quantities are required; any decor or optical 
effect can be created on flat or curved sur-
faces, the sizes of which are only limited by the 
supporting structure; there is excellent colour 
quality: the image that is obtained is practically 
identical to that requested; production times 
are reduced; and this printing technique can be 
used on a variety of product types and finishes, 
without altering technical characteristics.

Abet
Laminati
website

Abet
Laminati

http://www.abet-laminati.it/english/digitalprint/presentazione.htm
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TRANSPARENT PROJECTION SURFACE
HoloPro is a transparent surface for rear 
projection, which is almost completely unaf-
fected by the surrounding light and can be used 
indoors and outdoors.

HoloPro is a hologram, i.e. a film irradiated 
with a refraction grid. This film is laminated 
between two special plates of glass. HoloPro 
consists of several holographic optical elements 
(HOE), which are arranged on one level, and is 
irradiated by a projector.

The projection on the HoloPro screen is made 
from a specific angle, and as a result only light 
from this stipulated angle is visible.

With this direction-oriented projection, the 
surrounding light which shines on the HoloPro 
screen from any other angle has almost no ef-
fect on the picture quality. Compared to other 
projection surfaces, HoloPro screens have “an 
eye-catching brilliance.”

HoloPro
Website

HoloPro

http://www.holopro.com
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