
the Potential of living glass
electroactive Polymers



Who makes it?  

shaPeshift

the technology behind the material

What is an electroactive Polymer?

ShapeShift is a dedicated project exploring the potential application of electro-active polymer (EAP), an ultra-lightweight, 
flexible material with the ability to change shape without the need for mechanical actuators. Shapeshift are a combination of 
archtiects, designers, fabricators, biophysisists & technician programmers.

The materials used to create electroactive polymers are widely available and relatively cheap to acquire. As a result, anyone who 
is able to acquire them and has the use of a laboratory can make it. Currently, the material is being experimented with by a wide 
range of bio-engineering and government companies as well as architects, sculptors, designers and artists. 

supporting frames are laser-cut from 1.5 mm acrylic to provide 
flexibility & form an appealing shape when the polymer is applied. 

conductive carbon black powder is spread on both sides of the 
component to transport the high voltage through the EAP material.

To increase the life span of the dynamic components and a thin 
layer of silicone is used to insulate the material. 

High voltage converters increase the necessary power from 5 V to 
5.000 V.

EAP is a composite material that converts electrical power into mechanical force. Essentially it consists of a thin layer of very 
elastic acrylic tape sandwiched between two electrodes.  Once the voltage in the range of several kilovolts is applied between the 
electrodes, the polymer rubber changes its shape in two ways. 

hoW does it move?
After voltage is applied:  - the attraction of opposing charges causes the film to contract
     - the repelling forces between equal charges result in a linear expansion of the film. 
The flexibility of the supportive frame allows the material to expand and the component flattens out.



advantages of electromagnetic Polymers?

shapeshift have developed EAP to offer a new relationship to built space 
through its unique combination of qualities by creating ‘living’ exhibitons. The 
dynamic structures achieve their form from the relationship of the pre-stretched 
EAP and the flexible frame.        See right

Swiss researchers have developed a unique, silent, non-rigid airship that uses 
artificial muscles made from electroactive polymers (EAPs) to propel itself forward 
using the same “bending-rotation-stroke” by fish in water - moving its body in 
one direction and its tail in the other.              

artificial muscle
The ability to emulate the operation of 
biological muscles enables robots to mimic 
the dexterity and mobility of humans, and 
offers performance characteristics similar to 
those of natural muscle.

shaPe changing ability
EAPs will allow the creation of 
responsive environments or spaces 
that can dynamically adapt to external 
influences and physically respond to 
human input

thin film technology
EAPs have boosted thin film 
technologies & will revolutionize the 
way we think about and interact with 
materials.

Each component has an influence on the 
form and movement of it’s neighbors, 
and therefore, on the structure as a 
whole.

exPerimentation With form



kinetic glass

What is it?

testing kinetic glass

hoW did the research begin?

hoW does it do this?

is it environmentally resPonsive?

aPPlying electroactive Polymers to architecture

Kinetic Glass is cast silicone that has been slit and 
embedded with a shape memory alloy material around 
flexinol wires. These wires constrict when an electrical current 
is applied. This contraction causes the slits/gills to open. 

Beginning with the premise that architectural elements 
might move in response to their environments, we 
conducted research on, designed, and built a full-scale kinetic 
surface.

An array of sensors & microprocessors collect information 
about the environment and the material responds by 
altering it’s physical state, opening & closing the gills.

Through minor changes the system could be tuned for 
environmental control, detecting high levels of carbon 
dioxide with in a room. The gills would open to allow 
airflow when needed thus maintaining a healthy air status.

the living neW york David Benjamin & Soo-In Yang

insPiration from biomimetic architecture
Biomimecry fuses high-tech ideas with basic 
cellular functions to create ‘living’ structures 
that operate like natural organisms. Similar to 
the gills of a fish, the slits in the polymer will 
allow for responsive natural ventilation.



aPPlications in architecture

dynamic & fluctuating facade

environmental control
the Potential for a 

future architecture?

[
[

]
]

To apply electroactive polymers and the development of 
‘living’ glass in a future architecture would create a self 
regulating environment that responds to people & the 

changing internal & external climate.

•	 Electroactive polymers will further the development of thin film 
technologies and as a result flexible Pv cells, organic light-emitting 
diodes & thin insulation materials.

•	 Ultimately the development of thin film technologies will allow 
architecture to utilise lightweight construction methods and flexible 
skins. 

•	 This will allow for increasingly complex geometries, reduced 
transportation costs, and increased ease of construction.

•	 The materials used to create EAP’s are relatively inexpensive.

•	 Environmentally responsive facade.

Imagine buildings that you can see physically responding 
to the change in environment around them, living and 

breathing as a functioning organism.


