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EXTREME  
EXTREMITIES

The prosthesis of the future might be controlled via motor 
impulses from the neural pathways just as well as a hand, for 
example. The futurologists at Evonik have taken a look at where 
current developments might lead
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Children with 
prostheses 

should not be 
excluded by 
their peers; 

instead, they 
should become 
the main focus 

of interest 
when children 

are playing 
together

and in many cases they are a social handicap for the wearer. New 
design approaches and technologies are gradually coming up with 
promising ways to improve this situation.

These modern prostheses often seem playful. For example, the 
product designer Carlos Arturo Torres has designed a prosthetic 
arm for children in cooperation with the Lego Future Lab, the toy 
manufacturer’s experimental research and development depart-
ment. Torres would like to ensure that children with prostheses are 
not excluded by their peers but instead become the focal point 
when children are playing together. That’s why the prosthesis he 
developed, called Iko, ends not in a hand but in a Lego connector. 
The connector can be used to build any Lego construction, whether 
it’s an excavator shovel, a hand, or a Star Wars spaceship. The 
prostheses created by the designer Sophie de Oliveira Barata →  

In the Star Wars film “The Empire Strikes Back,” the hero, Luke 
Skywalker, loses his right hand in a duel with Darth Vader. 
Skywalker survives the duel, and at the end of the film we see 

him fine-tuning his prosthetic hand. From then on, he swings his 
lightsaber expertly and without any impairments whatsoever 
against the forces of evil. 

In real life, the loss of an extremity still means a severe decline 
of an individual’s quality of life. The prostheses that are current-
ly available can only inadequately replace the lost limb’s function, 
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have been inspired by computer games and fetish fashion, and they 
remind one of humanoid robots.

However, in order to fulfill further promises of science fiction, 
a number of technical problems still have to be solved. One of the 
goals is to control the artificial extremities just as precisely as a real 
hand via motor impulses from the nerve paths. However, this kind 
of control becomes possible only if the microelectronics are con-
nected with human nerves—using electrodes that are no larger than 
neurons. Conducting polymers seem to be promising materials for 
such neural electrodes, because they can transfer the charge of ions 
via the tissue to electrons in an electrode. In addition, they can be 
modified in order to improve their biocompatibility by means of 
special compounds called adhesion ligands or bioactive molecules.

Another challenge is that of tactile feedback: Only by touching 
an object can we know how firmly we can grip it without causing 
any damage. In order to equip prostheses with this kind of sensitiv-
ity, extremely tiny pressure sensors are needed. Piezoelectric poly-
mers, which transform pressure and dynamic forces into electric 
signals, could be used for this purpose. 

The more progress is made in the area of prosthetics, the greater 
becomes the need for new materials. The Corporate Foresight team 
at Creavis, Evonik’s strategic innovation unit, is therefore examin-
ing prosthetics and its growth opportunities for Evonik within the 
framework of its GameChanger focus topic. And who knows? Pros-
thetic hands such as Luke Skywalker’s may soon no longer be mere 
science fiction. 

The more progress is made in the 
area of prosthetics, the greater 
becomes the need for new materials

Young Dario from Colombia can fit a self-built excavation shovel or any other Lego component to his prosthetic arm
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James Young’s prosthetic arm 
was inspired by the computer 
game Metal Gear Solid. The 
young Briton lost an arm and a 
leg in an accident. His prosthesis 
consists mainly of carbon and is 
equipped with a USB connection 
and a screen that can display 
e-mails and the user’s heart 
frequency, among other things. 
It was created by the London- 
based designer Sophie de 
Oliveira Barata


