Design Frontiers In Biology and Materiality
Instructor: Amanda Parkes (amanda@media.mit.edu)
Tues 3:30pm to 6pm in 406

H79.2816.1

Biological organisms and systems are essentially living machines. Digital technologies allow us to create a
control structure with computational predictability and precision. What happens, however, when designers
begin to incorporate the self-determined internal control structure of a biological system as part of a design
strategy? This course offers a new approach to materiality, positing that all matter is dynamic but exists
within a continuum of control ranging from passively temporal (wood, water) to electronically active
(photovoltaics, thermochromics) to biologically alive (plants, tissue). This course presents alternative
design strategies for creating computational interfacing with living matter and state change of natural
materials. Students are introduced to the world of the bio lab from a designer’s perspective, both
conceptually and practically. We examine the state-of-the-art in artistic experimentation with biological
systems such as the genetic manipulation projects of Eduardo Kac, or the carbon nanotubes grown into
architectural structures of Ryan Wartena. We will also examine more DIY approaches to living systems
integration and interactivity with biological systems. Students use a hands-on approach in their design
process, with biological sensing as input and indicators or material state change as an alternative method of
information display, for example. This course is designed to further our computational relationship with the
natural world pushing forward ideas in sustainability, interactivity, energy production and the emerging
relationship between the designer/artist and the bio lab, approaching biology as an open frontier for digital
design.

Structure: The course will be a mixture of design work- including physical building, electronics and bio
experimentation, along with lectures, readings, discussion and critique. Students will be introduced to a
number of fabrication techniques, bio design processes and new materials, and expected to produce
physical prototypes for assignments. Through a combination of producing objects and engaging in critical
reflection, students will be encouraged to develop a design practice which innovates technically in process
and materials as well as situates their work in the context of contemporary culture and technology.
Together with physical practice, students will document and share their projects through blogging and on-
line social networks.

Grading:

Class attendance, participation & reading discussion 15%
Blogging & Documentation 15%

Weekly Assignments & Design Sketches 20%

Midterm Project 20%

Final Project 30%

Schedule

January 25 Class 1 : Introduction

overview of the course the biological material continuum & control structures phenomenology as an
approach to interface and interaction

Assignment: Recreate a favorite childhood science fair project as a personal statement. No baking soda
volcanoes.

Readings: Phenomenology & Transformation

Demo: DNA extraction of strawberries

February 1 Class 2: Phenomenology & Transformation

Discussion: Science Project Assignment

Guest Speaker: Ari Meisel, LEED, expert in green building materials

Assignment: Science fair projects con’t, using a phenomenological approach to a computational interaction

February 8 Class 3 Smart Materials and Interaction
observation & temporality: slow media
smart materials, thermochromics, nitinol



Presentations: Science Fair Projects with computational interaction
Assignment: Do a 5-7 minute presentation on your chosen bioartist.

February 15: Bio Art & the Bio Body
bio-hacking

transgenic aesthetics

genetic manipulation

Presentation of bio artists

Readings: Jans Hauser, Eduardo Kac

February 22 Class 4 : Synthetic Biology I
Genomes & bio building blocks
Assignment: Midterm Projects

March 1: Class 5: Field Trip: Genspace @ MEx
March 8 Class 6: Midterm Project Presentations (may happen on March 11, TBD)
March 15: Spring Break

March 22 Class 7: Materialized Energy - alternatives & production methods
piezo electrics

photovoltaics

biofuels & biobatteries

Guest Speaker: Eitan Zeira, vice president, Konarka Technologies
Assignment: Printed Solar panel assemblage

April 5 Class 9: Synthetic Biology II
Systems and Infrastructures: Utopias, Dystopias, and urban interventions
Readings: TBA

March 29 Class 8: Materialized Energy II

Guest speaker: Ryan Wartena, nanotubules, solar and DIY batteries
Presentations: Flexible solar designs

Assignment: Final Project Proposals

April 12 Class 10: De-technologizing through biology
environmental sensing methods

slower, bigger, cheaper

Guest Speaker: Rich Fletcher

Final project proposal discussions

April 19 Class 11: Bioethics, Intellectual Property, Open Source Biology
Assignment: Final Projects

April 26 Class 12: : Final Project Discussion + individual progress crits
Assignments: Final Projects

May 3 Class 13: Final Project Presentations & Critique
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