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Introduction 
 
We live in a rapidly globalizing world where movements of people and products occur seamlessly 
across the globe. Though this increased communication has brought opportunities, it has also led 
to definite problems. One of these problems is international terrorism. After the attacks of 
September 11, security has been increased and new methods of detecting threats are being 
developed. This requires collaboration between many people, teams, and organizations to attain 
the breadth of knowledge to combat evolving and elusive threats. 
 
Currently, officials involved in addressing such concerns as bioterrorism, nuclear attacks, and so 
forth are politicians, scientists, and engineers. They have made great strides in advancing 
strategy, logistics, and technology for many emergency applications. As new technologies are 
discovered to fight these problems, there are more opportunities for industrial designers and 
engineers to develop new products that can help save us from such attacks and streamline 
human interaction during emergency situations.  
 
The role of design in the development of biotechnology-based products and related 
communications can help first responders manage regional emergency crises caused by 
exposure to radiation (through dirty bombs) and biological pathogens (such as anthrax). Students 
and faculty from several disciplines at Arizona State University, the National Guard, city officials, 
and local corporations worked in collaboration to develop products to assist in the preparation, 
response and recovery from such disaster situations that could affect large numbers of civilians.  
 
The difficulties faced, benefits gathered, and learned outcomes achieved through this project will 
be clarified in this paper. Furthermore, the discussion will explain how to connect with other 
organizations running large projects, how to humanize technology, and how to extend design 
capabilities into urban problem-solving opportunities.  
 
Introduction to Coyote Crisis Campaign 
 
In effort to prepare for emergency response, the Coyote Crisis Campaign (CCC) was created to 
test protocols and products involved in the sequence of events. The Coyote Crisis Campaign is a 
regional disaster response exercise designed to optimize relationships between many groups, 
both military and the private sector, to facilitate emergency response coordination during a mass 
casualty crisis. The CCC project was the first major U.S. drill of its type, and participating groups 
include the U.S. government, the National Guard, Scottsdale Healthcare, General Dynamics, and 
Arizona State University Biodesign Institute. The Biodesign Institute further collaborated with the 
College of Design to address human factors and product design concepts related to radiological 
incidents and bioterrorism. 
 
The drill lasted for several months and involved planning, refining ideas, and acting out the 
scenario. The process allowed participants to work together, innovate, and to work toward 
developing the best plan. Student teams from graduate courses in industrial design and visual 
communication design were assigned two problem scenarios—in one case, citizens of a city were 
exposed to radiation caused by a dirty-bomb detonation or a nuclear power plant accident, and 
the other case, workers at a company were exposed to biological pathogens found in a 



  

suspicious package. The teams conducted research, generated concepts, and finally developed 
product ideas along with interaction designs to address these situations. 
 
1. Radiological Incident Scenario 
The radiological incident scenario involved eight basic phases:  the explosion, the national guard 
arriving at the healthcare center with supplies, setting up a decontamination center, citizens 
arriving and ready to be tested, people being directed through a decontamination process, post-
decontamination process and gathering of personal information, administering of radiological 
blood test and directing citizens to the appropriate location (depending on the outcome of the 
test). In each of the phases, there are many design opportunities. However, the design students 
involved were asked to concentrate on products involved in the administering of the blood test. 
 
The radiological incident requires products that analyze whether individuals have ingested 
radioactive substances or debris. Most people in the vicinity of the bomb blast will be infected to a 
certain degree, and much of the radiation to which people are exposed will be absorbed in 
clothing, which can be easily removed. However, if radiation has penetrated into the blood 
stream, additional steps need to be taken within the healthcare facilities to reduce further internal 
problems. The Biodesign Institute has developed technology that can magnify DNA within blood 
samples to decipher if any mutation has occurred. The goal was to use the technology developed 
by the Biodesign Institute to develop products that test the blood, track the individuals associated 
with the blood, and communicate the results to the healthcare facility. 
 
Collaboration 
 
Many of the essential details of the technology were described during the initial project kickoff at 
which the Industrial Design and the Visual Communication Design students first met in teams with 
the Biodesign Institute. This meeting engaged students in the project goals and expectations. 
 
Team meetings with the Visual Communication Design students early in the project produced an 
approach to conducting the research. This time allowed the teams to know each other and 
understand working styles, which helped increase productivity later in the project. Project 
deadlines were distributed, and the team did their best to plan ahead and find time to complete 
the upcoming tasks. 
 
Research 
 
The first priority was to research radiation in general. What is a dirty bomb, exactly? How does 
radiation spread throughout the region? What studies have previously been conducted about this 
topic? For this stage in the research, books were read and journals and Web sites were 
searched. The scope of the project did not allow the team to work on many of the design 
opportunities, but it provided opportunity to understand the many different individuals involved in 
the event. Specifically, the individuals administering the test and the people getting tested were 
carefully studied since they are the primary users of the products being identified and designed 
for. 
 
The second stage of research involved the technology being used. How long does it take to 
identify mutation in blood samples? What components and environments are necessary for the 
tools to work properly? What are the dimensions of the parts? To answer these questions and 
others, the Biodesign Institute invited the team over to their labs to show, in-person, the 
technology and the instruments used in the process. Through several informal interviews, 
component dimensions were discovered, blood test phases were understood, and actions during 
the procedure were identified. This information was critical for the ideation processes. 
 
Lastly, understanding how the concepts work within contrasting environments was important, 
considering the unexpected conditions that people may be operating within. By visualizing 



  

possible locations and conditions, the team was able to modify the design to account for many 
different situations. Indoor or outdoor, sunny or stormy, administrators of the test should have no 
challenges carrying out operation of the equipment. 
 
Once the scenario was carefully examined and the technology was better understood, 
brainstorming sessions were used to place the technology within the human context. In such a 
scenario, the civilian population would be under extreme stress, causing confusion and disorder 
during the event. From this insight, the team determined that the design of a product needed for 
testing should be simple and straightforward for both the victim and the administrator of the test. 
The administrator needs a system that cannot fail and is obvious to use. For the victim, the 
product needs to appear safe and reliable. 
 
Results 
 
The end results were three, inter-working product concepts: a cartridge, a rack, and a cart. In 
general, the cartridge was designed to draw blood and analyze it. The administrator of the test 
would hold the device and instruct the victim to place a thumb onto an indentation where a lancet 
is ready to create a small incision and begin the blood-drawing process. Indication LEDs on the 
top visually communicate the progress of the test. Once completed, the lights will display green, 
yellow, or red, indicating the degree of exposure to radiation and if treatment from the healthcare 
center is needed for the victim. 
 
The visual communication design students played a critical role in helping design the packaging 
of the cartridge. Opening the package is similar to opening a bag of salad, where a perforated 
edge allows the top strip to be easily removed. The strip would then be used as a wristband to 
identify the person with the corresponding cartridge. Collaboration during this process stirred the 
conversation about what information needs to be tracked and how it can be best displayed. 
 
The rack would organize the cartridges and communicate the results to the healthcare center. 
Industrial designers worked with the visual communication designers to work out details between 
how the cartridges are inserted into the rack and how the information is displayed on a screen. 
The screen is important to the user for identifying the cartridges in the rack and indicating if any 
cartridge is not working properly. 
 
The cart is the transport device to quickly move the equipment into the proper place. The cart was 
also designed to double as a workstation to hold any necessary peripheral tools and supplies. 
 
These devices were derived from the same process of research and designed to work together to 
avoid any further decrease product failure in a time when there are already too many surprises.   
 
 
2. Bioterrorism Scenario 
 
A second scenario, centered on bioterrorism, involved several phases:  placing the unmarked 
package, finding the package, containing the package, and testing it. Specifically, the design 
students worked with the Biodesign Institute to develop products for the testing phase. 
 
Research 
 
To gain a more comprehensive understanding of previous research and perspectives, the this 
phase included meetings with the Biodesign Institute. During the initial phase of the research, the 
Biodesign Institute was very beneficial, as they had all of the equipment needed and many 
researchers who knew the process well. The team conducted research by interviewing and 
observing lab technicians to determine how to create the physical layout of the apparatus. Lastly, 



  

additional collaboration took place through meetings with the National Guard, General Dynamics, 
and Scottsdale Healthcare. Each of these meetings helped further refine product concepts. 
 
When the bioterrorism design team was asked to develop new and innovative methods of 
gathering samples and analyzing them, students incorporated a design process which ultimately 
led to a full-scale, working model that allowed on-site, quick, and efficient analysis of possibly 
contaminated samples. By analyzing prior products and constraints, the team was able to tailor 
the brainstormed concept into a functional model. To do so, the research included glove box 
concepts, reagents being tested, and equipment used to test the reagents. All of these 
components were essential to understanding the project as a whole. 
 
Brainstorming 
 
There were different phases of brainstorming taken to get to the desired results. First, imagining 
concepts before attaining knowledge allowed the team to brainstorming without the preconceived 
ideas of the project. Then problem solving while brainstorming utilized creative strengths to 
resolve possible conflicts of the scenario. Lastly, the team was accepting of the changes during 
the design process. Brainstorming was intimately linked to the creative problem-solving cycle due 
tot the inevitable changes during the project. 
 
The brainstorming process led students to the gathering and analysis of design concepts. 
Through examining the scenario, the process, and other aspects of the current system, they 
agreed that the development of a glove box system was the best direction. This system allows 
analysis of all samples to be done on-site by installing the device inside a van or truck. 
 
The ideation process was the most exciting, but also the longest and most frustrating part of the 
design process. This step was divided into four sub-categories: concept sketching, interactive 
models, refined sketches, and final model. Concept sketches were important because it allowed 
the team to experiment with different styles and ultimately decide what the final form would look 
like. Interactive models were the next important step because it allowed students to experiment 
with the dimensions on a full scale. The model wasn’t designed to be beautiful, but it was 
important to see how human factors affect the outcome of the glove box as a whole. During this 
process, the model was used to test factors like arm reach, height, accessibility, size, etc. In 
terms of building the final model, testing is the most important step. Once the team acquired the 
dimensions from the previous step, they refined the sketches. These sketches became the 
blueprints for the final model. These renderings were submitted to Coyote Crisis Campaign and 
served as the final approval before the team began to build the final model. Extra time was 
needed at the end of the design process to build the final model. This stage was challenging as 
issues developed such as material cost, shop work, and very long hours. Original plans changed 
slightly in the discovery of alternate methods and costs were more expensive than first estimated. 
These are only a fraction of the issues in which students dealt with on route to developing the 
final presentation model. 
 
Challenges and Benefits 
 
The task of conveying new concepts and overcoming preconceptions from participating 
organizations was more challenging than expected. In all meetings with the National Guard, 
General Dynamics, Scottsdale Healthcare, City of Scottsdale and AS Biodesign Institute, the 
design teams heard catch lines like “cross-pollination” and “thinking out side the box”. However it 
soon became evident that the true meanings of these phrases were not completely absorbed by 
the participating organizations. They merely knew what the phrases signified. It was not 
understood how innovation feels awkward, new, or alien. 
 
An important part of the development process is dealing with unexpected changes in constraints. 
With only a few weeks remaining, the blood-sampling cartridge concept was changed to be 



  

completely self-contained. In consequence, the cartridge needed to include a battery and 
communication system within, rather than being shared within a multicartridge system. Along with 
this, the amount of time needed by the cartridges to complete the analysis continuously changed. 
These changes made significant impacts on the design of the product. Many ideas were 
scrapped, and the team returned to the initial stages of the project to rethink some of the process. 
While those additional changes were frustrating to the group, they also provided of a professional 
designer work. When the project scope changes, the designer needs to be able to adapt to the 
new constraints. 
 
 
Conclusion 
 
The collaboration between the distinct fields brought a variety of benefits to the overall process, 
and ultimately produced a less partial, more comprehensive end result. Each group brought 
different perspectives, skill sets and knowledge to the process, tools of vital importance to the 
project. This partnership led to a better understanding of the task at hand and to a greater variety 
and creativity in design solutions. Moreover, collaborative teamwork between the disciplines led 
to more intensive analysis or critique of the final design solutions. Team members brought new 
ideas and often clarified their solutions, which led to increased critical thinking and analysis of 
ideas. Working together as a team also expedited the design process and the teams could 
generate more work in shorter period of time. 
 
Yet, the collaboration also exposed the participants to issues typical of group situations, and in 
particular from multidisciplinary collaborations such as this one. This was perhaps one of the 
most important components of the learning experience, in which communication between team 
members was vital to the success of the end product. Each design professional used a different 
terminology and thought process to address the same issues. It was also essential that group 
members maintained the same level of involvement and interest throughout the project. As often 
a new discovery may discredit an entire set of ideas, bringing the team back to the initial stages 
of concept exploration and ideation needed to possess the same vigor as previous trials. 
Backtracking was frustrating to the team members. Good leadership and organization enabled 
the groups to focus and get aimed in the right direction again. These were true lessons that these 
groups learned about work in the professional design field, where project scopes may frequently 
change, forcing the designer to be able to adapt to the new constraints. 
 
Innovation in the two emergency scenarios required substantial amounts of creative ability to 
problem solve and generate new knowledge. Collaborating amongst different design disciplines 
was an approach to achieve design innovation. The current push in innovation has made, 
collaboration, competitiveness, problem solving, systems, and interdisciplinary group-work as a 
new description of how to gain knowledge and new ideas. Despite the benefits associated with 
interdisciplinary teamwork as mentioned above, collaboration between design disciplines did not 
seem to work at all times. Communication was one of the biggest issues since each design 
profession used different sets of thought processes to address the same issues. 
 
Collaboration also brought appropriate feedback from other disciplines and organizations. 
Feedback was helpful from the different vantage points and to re-examine ways to approach the 
design. To be good collaborators, communication is key. People can't be afraid to ask for 
opinions and can't be afraid of criticism. Criticism may indeed be the most valuable resource 
found in a work environment. 
 
Throughout the Coyote Crisis Campaign, the design teams were integrated in a small portion of 
the exercise. However, through the research needed to create the emergency devices, valuable 
information was gained about the entire event. Even If the product is used for only one of many 
phases, research on how the product arrives at the scene, how it is distributed within the people 
at the location, and how it is used identifies many other problems and conflicts throughout the 
event.  
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