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ADAPTIVE MATERIALS

Hylozoic Ground, Venice Bienale
Philip Beesley Architect Inc., 2010



materiability 
www.materiability.com - www.facebook.com/materiability

 . technological immaturity
 . limited range of application
 . architectural inadequacy due to constraints in size or durability

Organs on Chips 
Harvard University, Wyss Institute, 2012

PROBLEMS
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PROBLEMS
 . scientific mystification 
 . commercial (un)availability

Laboratory
Mettler Toledo AG, 2012
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PROBLEMS
 . lack of ideological distinction
 . replacement of existing technologies
 . forced conjunction with rigid materials
 . standardization and inclusion in established catalogues

Material Library
Material ConneXion, New York, 2010
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 . understand that smart materials are fundamentally distinct from traditional materials
 . begin developing new ideas based on this understanding 
 . use these ideas as a basis for exchange and cross-disciplinary development 

APPROACH
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Selection of Educational Workshops 
2010 - 2016

EDUCATING EMERGING MATERIALS
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SELECTION OF MATERIALS

Selection of (Adaptive) Materials
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DESIGN SCENARIOS

Selection of Design Concepts
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Selection of Experimental Projects

EXPERIMENTAL PROJECTS
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Phototropia
Master of Advanced Studies Class, CAAD, 2012

PHOTOTROPIA
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ELECTROACTIVE POLYMERS
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ELECTROLUMINESCENT DISPLAYS



TiO2 nanoparticles coated with dye

transparent front electrode

electrolyte
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DYE-SENSITIZED SOLAR CELLS



electroactive polymers bioplastic strutsdye-sensitized solar cellselectroluminescent foils

MAS CAAD - Module 06
March 27th 2012

Dye Sensitized Solar Cells
Overview Prototypes

nr shape width height area voltage current I/A voltage current I/A

[cm] [cm] [sqcm] [V] [mA] [mA/sqcm] [V] [mA] [mA/sqcm]

1 rectangular 5,5 5,5 30,3 0,6 2,0 0,066 0,7 6,0 0,198

2 rectangular 3,5 3,5 12,3 0,5 0,6 0,049 0,7 10,0 0,816

3 rectangular 27,0 3,0 81,0 0,6 6,0 0,074 0,7 40,0 0,494

4 triangular 4,0 3,5 7,0 broken broken 0,23 broken

5 rectangular 12,0 8,5 102,0 0,6 7,3 0,072 0,7 23,0 0,225

6 rectangular 12,0 8,5 102,0 0,5 7,6 0,075 0,7 30,0 0,294

7 triangular 3,5 2,5 4,4 0,5 0,1 0,023 0,6 1,5 0,343

combinations

nr area voltage current V/A I/A voltage current V/A I/A

[sqcm] [V] [mA] [V/sqcm] [mA/sqcm] [V] [mA] [V/sqcm] [mA/sqcm]

3+6 183,0 0,7 50,0 0,004 0,273 1,3 50,0 0,007 0,273

2+6 114,3 0,7 10,0 0,006 0,088 1,3 15,0 0,011 0,131

1+6 132,3 0,7 15,0 0,005 0,113 1,3 20,0 0,010 0,151

1+2 42,5 0,7 13,0 0,016 0,306 1,3 11,0 0,031 0,259

3+5 183,0 0,7 50,0 0,004 0,273 1,3 30,0 0,007 0,164

111,3 0,7 40,0 0,006 0,360 1,3 16,0 0,012 0,144

1+2+7 46,9 0,6 9,0 0,013 0,192 2,0 2,5 0,043 0,053

1+2+3 123,5 0,7 60,0 0,005 0,486 2,0 13,0 0,016 0,105

213,3 0,6 40,0 0,003 0,188 2,0 30,0 0,009 0,141

285,0 0,6 70,0 0,002 0,246 2,0 40,0 0,007 0,1403+5+6

parallel connection - sun 45°

1+3

serial connection - sun 45°

shadow 45° sun 45°

1+3+6
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Phototropia
Master of Advanced Studies Class, CAAD, 2012

STRUCTURE
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SOFT MOTION AND LIQUIDS



3d printed molds

multigait softrobot as developed at harvard

molds from acrylic plastic
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Soft Motion and Liquids
Liquid Things, Angewandte Vienna, 2012
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Concept Breathe
HBK Braunschweig Digital Crafting and AUDI AG

CONCEPT BREATHE
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BIOINSPIRATION

Concept Breathe
HBK Braunschweig Digital Crafting and AUDI AG
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Concept Breathe
HBK Braunschweig Digital Crafting and AUDI AG
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PROJECTS
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TUTORIALS

www.materiability.com/tutorials



www.materiability.com/projects
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MATERIALS

www.materiability.com/materials
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Projects
inspiration

case studies
artistic exploration

Workshops
hands-on experience
open source tutorials

D-I-Y

Materials
website

theoretical information
scientific database

material literacy

Research Approach
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PROGRESS IS AN OPPORTUNITY
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HOW DO YOU THINK ABOUT THE EFFECT 
OF THIS WEBSITE FOR GENERAL PEOPLE?

 . platform makes abstract technology more accesible
 . through individual experimentation the amount of information will continue to grow 
 . gained knowledge can form a base for cross-disciplinary collaboration
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HOW TO MAINTAIN THIS PLATFORM TO 
PRODUCE NEW PROJECTS/TUTORIALS?

 . has to be done on a professional and regular level
 . tutorials content comes largely from personal teaching / research activities since they need to be consistent
 . projects are submitted from various (un-)related individuals or groups



HOW TO CONNECT THIS OPEN ACADEMIC 
(EDUCATIONAL) INFORMATION TO REAL 
PRODUCTS?

 . not main ambition of this platform to create real products
 . industry collaborations mainly on advisory/consulting level 
 . real products will emerge from the individual consumers
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