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Introduction 
There is a vernacular understanding that a sustainable product is a product that is made with 
sustainable materials. There is also a vernacular understanding that plastics are not sustainable 
materials.  The combination of these two premises makes any product made of a plastic an 
improbable if not impossible product to label as sustainable and have the general population 
accept it without question. 
 
We product designers, however, find that some of the most interesting innovation in sustainable 
new products hinges on effective, thoughtful use of polymers (plastics).  We use them for 
lightweighting, reduction of parts, and reduction of post-production processing like painting, in 
addition to using post-consumer recycled polymer materials like high density polyethylene (Lewis 
and Gertsakis).  These sustainability tactics can be easily discussed, contrary to the difficulty of 
comparing polymer to polymer to explain the base material choice and the sustainability reason 
that one is selected from the array of polymer options. 
 
We have a conundrum professionally that is mirrored in design education.  We want to 
experiment with polymers to explore the new design and production territories that they 
consistently show us.  We also want to maintain the mission that great design includes 
sustainable design and be able to explain how our polymer selections support these design 
solutions.  Since these two goals are somewhat divergent, new methods to do this work are 
needed.  One method to address this issue is bringing green chemists into the studio, which we 
have initiated at the University of Oregon in our Experimental Materials design studio. 
 
Green Chemistry 
Green chemistry is based on the same tenets as our sustainable product design.  The goals are 
to design and redesign the products of chemistry – molecules – to prevent environmental 
problems. The definition, from the leading text, Green Chemistry:  Theory and Practice, by John 
Warner and Paul Anastas is, “Green chemistry involves the design and redesign of chemical 
syntheses and chemical products to prevent pollution and thereby solve environmental 
problems.”(Warner and Anastas)  The goals of green chemistry fit well by definition with the goals 
of sustainable product design, our products are just significantly larger, being visible to the naked 
eye. 
 
We have a history in product design of working interdisciplinarily, with teams today often including 
industrial, interface and graphic designers, engineers, anthropologists and business 
professionals.  As we investigate what it means for the material nature of our products to be 
sustainable, it makes sense to work with the people who are most intimately informed and 
interested in the molecular sustainability of those materials. Design education benefits by bringing 
traditionally allied and no-so-allied disciplines in the studio (Boradkar).  Exposing product design 
and chemistry students to working with each other in their college educations may benefit both 
disciplines in school and in their professional studios and labs as well. 
 
The University of Oregon has one of the leading green chemistry programs in the United States, 
and includes one of the leading researchers in green nano-chemistry, Professor James Hutchison 
(Grossman).  The combination of the chemistry department’s interest in innovative, production-
influencing green chemical development; chemistry undergraduate and graduate student interest 
in product design; and the concurrent initiation of the University’s Green Product Design Network 
(GPDN) to formally recognize this type of collaboration, provided an opportune moment for 
chemistry’s grass-roots involvement in a product design course.  Professor David Tyler, a 
polymer chemist, began as a lecturer and critiquer for the studio. Professor Tyler’s research 
interests include finding water-based catalysts for polymerizing olefins and other polymers, and 



controlling polymers to be photochemically degradable with visible light (Prehoda).  Professor 
Tyler’s research can overlap with product design sustainability interests and he provides an 
expert voice in polymer sustainability that is unlike the faculty within the product design program. 
 
Experimental Materials 
Experimentation with polymers and processes spans single experiments to limited production 
design, and the results are as contemporary compatriots with high tech, such as 3D printed, 
objects (Hudson).  Inspiring design work that is one-off broadens our design imaginations with 
traditional materials and methods and provides us ammunition to urge our clients to experiment 
as well.  Three excellent examples of experimental process mixed with high tech are the Carbon 
Copy Chair by Bertjan Pot and Marcel Wanders, Carpal Skin by Neri Oxman, and the BM Horse 
Chair by Satyehndra Pakhalé.   
 
The goal of our Experimental Materials studio course is to have students actively participate in 
this type of experimentation with form and processing and have this experience help inform how 
they choose materials and production methods for their advanced studios.  Our product design 
program emphasizes hands-on work with real materials and production process, and this course 
validates hand processes in our mass production world.  This annual course began 2 years ago 
under the direction of Adjunct Professor Wonhee Arndt, and runs for the third time this fall.  The 
integration of materials and chemists in the 2 courses so far has been very different, with different 
types of results. 
 
First Run: Experimenting with Sourced Materials 
The name of the first course in Experimental Materials in 2010 was: Food for other systems:  
Sustainable design for automotive interiors [sic].  The specific focus of the course was to look at a 
car interior – the 25% of a car that is not recycled – and see the parts in that space as materials 
that could be food for another system, like fallen deciduous leaves in the forest being food for 
mushrooms and pill bugs.  The sustainability focus of the course was on the future life of the 
materials used in the object concurrently with the object’s priority use. 
 
The course interdisciplinarity goals were to include product design and chemistry undergraduate 
students, 2 graduate chemistry students as class support, chemistry lectures and studio critique 
by Professor Tyler, and the course leadership by product design professor Wonhee Arndt.  The 
administrations of chemistry and product design worked to get all of the teaching players on 
board.  To get students, the class was promoted to product design and chemistry students 
through a variety of emails, in-class promotions, and a chemistry club event.  The outcome was 
that despite all of the efforts of the very excited faculty members, only a handful of product 
designers, a rogue architect, and one chemistry student registered.  The class was very small, 
and cancel-able with only 7 students, but ran with the assumption that a first step to build upon for 
future classes was needed. 
 
In addition to the top-heavy instruction of the course, a local materials sourcing agency, Uliko 
Studio, supported the class. Uliko’s primary shows new material options to clients in the footwear, 
gear and garment industries.  Uliko was interested in reaching different markets with their 
offerings, particularly the automotive market, so course focus was interesting to them.  They 
provided the class information and samples of current high-trend materials that could be 
applicable for this automotive application.   
 
There was uncertainty about where the course would lead, yet an interesting thing happened 
quite soon after the course began.  Arcimoto, a local electric vehicle company, was approached 
to see if they would like to add constraints and critique to the work based on their expertise.  The 
company was immediately interested.  Arcimoto has made a point of designing their vehicle as 
sustainably as possible, including the materials with which they work.  They surprisingly offered 
one of their vehicle frames and a cash donation to support the materials-based work of the studio, 
and requested to be more involved in the course.  This action provided both motivation and 
pressure to have the class generate new materials-based information in the design solutions.  



 
The product outcomes of this studio were typical of a beginning design studio.  The focus on 
seating and storage were moderately more interesting than typical seating in a vehicle.  The 
interesting innovations had more to do with the mechanics of the seats than with the materials.  
The students did not focus their discussion of the design solutions on the sustainability of the 
materials in any way other than lightweighting reduction of parts, and standard recyclability.  Our 
attempts to integrate chemistry in a sustainability-defining way were not strong in the final 
deliverables. 
 

  
Figures 1 and 2: Final interior seating and storage solutions. 

 
Despite this somewhat weak showing, three unforeseen, interesting things did occur.  We had an 
immediate new product design convert in the chemistry student.  She is now a double major and 
proselytizes the value of the combination of these two majors.  We also had a convert in a 
chemistry faculty member, Professor Julie Haack, who subsequently took a product design class 
herself, then created a general education chemistry class using design pedagogy called “Green 
Product Design” that launches this year.  Third, the local television station who came to the final 
critique to show on the evening news stated that they were pleased to have the physical car 
chassis and seats that they could show people while describing green chemistry and design, as 
they’d like to do more stories about sciences but have difficulty reporting on them without visuals 
to show (Skrzypek).  While none of these results were intended, nor particularly satisfying as 
design results, they showed that there was something percolating at the juncture of product 
design and green chemistry.  This something was interesting enough to continue to pursue. 
 
Second Run: Experimenting with Processing “Green” Materials 
The second iteration of this course was started on a completely different tack.  The title of the 
course was: Light weight eco-composites [sic].  Using polylactic acid (PLA) pellet and/or 
formaldehyde-free, biodegradable resin binder, the students were given the task of creating stool 
designs that could use these materials with structure-providing, environmentally benign filler 
materials of their choice.  This starting point was much more similar to the Carbon Copy chair 
design example. 
 
This class was a more inward-focused, traditional product design studio compared to the previous 
iteration.  The students were all product design students.  The materials were all purchased.  The 
facilities used were all within the design disciplines. The class was taught in our regular calendar 
year in the Winter’11 quarter (the first iteration was in the summer session, when we often try 
experimental new courses).  This course was fully subscribed with 15 eager product design 
students. The minimal chemistry-involvement in this class was the lecture on green chemistry and 
polymers by Professor David Tyler, and final critique participation by chemistry Professor Julie 
Haack. 
 
The design results of this studio were wonderful.  The processing of resin-impregnated burlap 
with a tool designed to incorporate the legs of the stool into the compression mold was an 
elegant, low-residual tooling solution.  The impregnated hemp string wound in a pattern on a Lazy 



Susan to make very lightweight, sturdy stools was beautiful in product and in process. The 
designs overall tended to be striking and un-refined. 
 

   
Figures 3 and 4: Resin-impregnated burlap stools and resin-impregnated hemp stools. 

 
By Professor Haack’s analysis, however, the main sustainability issue with all of the design 
solutions was that even when using biodegradable polymers as the binders for these objects with 
biodegradable fillers, the resulting material is not guaranteed to be biodegradable.  The 
composite must be tested.  Preferably, the production-system would be tested as well to see what 
reactions may be occurring and what materials could volatize as the product is made. 
Unfortunately the integration of chemistry to define the sustainability of the material nature of the 
objects was again not entirely satisfying to the course creators.  
  
Employing Other Tools for Sustainable Materials Selection 
There are other tools for sustainable materials selection that we designers have at our disposal.  
Both the Okala and Sustainable Minds single-figure LCA systems have been supported by the 
IDSA.  These tools can aid materials decisions for a given product system.  Like any tools, they 
require practice and experimentation to understand the limitations they bring with them, and to 
realize how to push or manipulate the prescribed system to provide suitable estimates for given 
problems.  Both of these tools are not seen as helpful by the chemists we’ve been working with, 
as they keep the formulations for the ecological impact figures hidden.  To this point, the 2007 
edition of Okala states about the TRACI (Tool for Reduction and Assessment of Chemical and 
other Environmental Impacts) data on which the LCA is based, “More information about TRACI is 
available including free software of limited value to product designers.”(White, Belletire and St. 
Pierre)  More information is necessary to synchronize this reference with chemistry references for 
LCA. 
 
The McDonough Braungart methodology is most probably based in chemical analysis.  Partner 
Michael Braungart is a chemist.  Specific MBDC Cradle to Cradle certification methodology has 
not been published, but the value of their certification does include, “Expert assessment of 
toxicity hazards of all product ingredients throughout the supply chain down to 100 ppm (0.01%),” 
(MBDC) which is a chemistry-oriented explanation.  This methodology could help bridge design 
and chemistry worlds for others, but it is proprietary. 
 
Material Safety Data Sheets (MSDS) are additional sources that designers use to compare 
materials.  There is not a tool to compare MSDS’s to enable better sustainable materials choices 
for product design.  
 
The above tools have not been taught, referenced or used in Experimental Materials.  These 
methods could be too prescriptive to allow broad experimentation with the raw materials and the 
methods of fabrication.  They may be brought in for the next course iteration, however, as more 
bases in quantitative analysis are needed to build from.  Using experimental design projects as 
the case studies to find specific areas in which the methodologies of these LCA’s are congruent 
with chemistry’s LCA techniques may be a notable finding in itself. 



 
Conclusions and Third Run 
The results of the two Experimental Materials courses to date are not glorious.  The designed 
objects are passable and somewhat interesting.  The interdisciplinarity has predominantly been 
amongst the faculty.  The ability to explain sustainable materials differently has not succinctly 
occurred.  
 
However, despite these results, there is clearly something vital occurring in this junction of 
product design and chemistry around sustainability.  Experts in green product design: product 
design researchers, chemistry researchers and like-minded businesses see possibility in this 
collaboration and are encouraging each other forward.  The design of the Experimental Materials 
course requires modification in another iteration. 
 
The product design faculty members intend to expand the research to include analyses of the 
single LCA tools previously noted for their efficacy in this studio.  Expertise in LCA methods in 
architecture and chemistry may be compared.  These results should tie into other LCA research 
interests that could reinforce, reinterpret or compete with the Okala and Sustainable Minds tools. 
 
The chemistry resources will be expanded to include the Polymers Characterization Lab, in which 
composites created in the studio can be tested and analyzed.  The roles of the chemistry faculty 
members will be expanded to include more frequent touch points, similar to client updates.  
Multiple lectures and labs may instill the importance of using the chemistry vocabulary in the 
product design process. 
 
Herman Miller, a company notable for it’s active research in sustainable design, is involved in the 
next course.  The professional expertise in experimenting, iterating and publicizing innovative 
material and process-based design work gives gravity to the designer’s role in interpreting 
experimentation.  The design results of the course must be framed to highlight the green 
chemistry perspective to the design client, creating the need for chemistry vocabulary to either be 
adopted by the designers, or for new vocabulary to be created. 
 
The shared goal that the materials used will be defined for their sustainability differently after this 
collaboration is important.  The parameters for what these new definitions are still ambiguous.  
Perhaps they will be material definitions for product designers to use, perhaps for chemists to 
use. Perhaps a chemistry vocabulary and skill set will come to be an expected part of the design 
tool kit for all product designers in the future.  Perhaps the definition of a product design team 
working on materials solutions for products will be modified to include chemists as a matter of 
course.  The final option is the most like the current interdisciplinarity in design.  Integrating 
chemists in design teams, analyzing new product-material solutions, adds scientific reliability to 
discourses such as which plastic is more sustainable, and allows us to expand our professional 
offerings in sustainable design. 
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