
Interdisciplinarity + Innovation + Creativity = Brighter Future 

McDonagh, Boppart, Ross, Lu and Schatz 

 Engineering 

!

   Psychology 

Design 

   Medicine 

Project Description 
 

While engineering concentrates on solving 
technical/functional problems, industrial design focuses on 
solving the physical and emotional human needs. Industrial 
design offers a critical bridge for transforming emerging 
technologies from the laboratory into real products that 
benefit users, increase time to market, and ensure 
intellectual property rights remain with the university. 
Collaboration among experts in industrial design, psychology, 
medicine and bioengineering on campus will enable the 
development of a community of researchers and scholars 
that employ more holistic and empathic design approaches. 
This project will enrich the student experience, and generate unique curricula that build on 
the synergy of faculty and student capital from diverse disciplines. Employing user-centered 

design and empathic design research approaches (e.g. shadowing, mirroring authentic user 
behavior)1,2,3 in both the classroom and research activities will ensure that functional and 

emotional needs of users (medical professionals and mainstream users) are met. Over the 
course of the project, a holistic design (e.g. addressing current user needs and anticipating 
future user needs) 4,5 approach will be applied to a sample of conceptual student and faculty 
research projects. Supporting more effective design outcomes for medical and 
bioengineering research projects, it will enhance collaborative opportunities in design, 
psychology, medicine, and engineering education on campus. The integration will also 
insure the greater opportunity of technology transfer of discrete products developed in our 
labs, to user-centered, production-ready solutions6.  

A unique interdisciplinary team from across campus will be comprised of faculty from 
industrial design (McDonagh and Thomas), bioengineering (Boppart, Lu), medicine (Schatz) 

and psychology (Ross). All of the team 
members have track records in working 
outside their disciplines and engaging in 
collaboration across campus. McDonagh, 
Thomas, and Boppart organized an 
interdisciplinary workshop (“Creativity being 
the core to knowledge creation: Developing 
Community”) in April 2011 as part of the 
university initiative  (Innovation Summit) to 
encourage interdisciplinary collaboration 
across campus. The outcome of that 
workshop has furthered the dialogue that 
generated this shared vision. This grant 
proposal will enable these intentions to be 
transformed into tangible outcomes. 

 
Innovating through Design 

With the rising cost of health care, an 
aging population, people living longer, and an 
increase in people with disabilities, there is 
growing emphasis on the individual sharing in 

the responsibility for their health care7,8,9,10,11. From healthy eating and exercise through 
carrying out basic diagnostics within the comfort of their own home, people are becoming 
empowered to begin to direct their own health care. While the area of personal medical 
devices for use in home environments is forecasted to increase considerably, there are few, 
if any, products available on the market that encourage user-product interaction through 
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sensitivity to the user’s needs, and that are intuitive to use. When medically relevant 
products carry stigma for the user, they tend to be underused and at worst abandoned12,13. 
In too many cases, the use of some equipment such as ‘walkers’ draws undue attention to 
the user as being someone ‘in need’ rather than that equipment appearing to function simply 
as an assistive device14,15. Transforming medical devices with consumer product aesthetics 
and user-friendly design are ways in which to make these devices more acceptable to 
people, and therefore truly usable16.  

Personal health care is emerging as a critical means by which the individual can 
manage their physical health and well-being without totally relying on medical office-based 
visits. This attention to health care does not replace the medical practitioner but rather 
invests the responsibility of basic healthy living with the individual. Through more mindful 
food consumption, regular exercise and monitoring the body, people can play an active part 
in safeguarding their personal health. “Modern technologies are expanding the capabilities 
of health care, with the resulting great economic opportunities serving as a driving force for 
innovation”.7 Collaborations between Nike and Apple led to the ‘Nike + iPod’ that 
encourages users to exercise. Employing user-centered design research strategies in the 
product development of innovative technologies being developed on campus will enhance 
and expedite Illinois’s position as a world-leader in this area.  

However, current medical/health maintenance 
products in the market place are often stigmatizing 
due to the use of materials, forms and color. Figure 1 
represents a range of blood pressure monitors 
specifically designed for home use (A = wrist blood 

pressure monitor, B = portable blood pressure monitor, C + D = 

fully automated blood pressure machines). Bitterman7 
asserts that “Even a cursory glance at the models 
reveals the problems in their visual display, color 
selection, bullet size and shape, performance 
complexity, closeness of elements, and inconsistency 
in controls and non-intuitive, non-self-explanatory 
display.” User-centered industrial design ensures 
products are highly functional, intuitive to use and effective in completing tasks. Product 
design can impact upon whether such devices are used, under used or at worst, abandoned 
by users.  

$

Impacts on Research and Education 

The thrust of this project will focus on both pedagogy and research. Based at the 
Beckman Institute, industrial design graduate Masters program students along with graduate 
(student) researchers from engineering and psychology will join the interdisciplinary team of 
Boppart’s ‘Biophonics Imaging Laboratory’ to advance the product development of projects 
inspired by student and faculty collaboration (as illustrated below).  
 The primary goal of this project is to bring the work being conducted in laboratories on 
campus into general use, employing user-centered, research-based industrial design. This 
will be achieved by creating a path towards developing a medical design group through 
the collaboration of the PIs and the research community generated between the students, 
that represents the second goal. Five potential design projects (but not limited to) have been 
identified that may be explored and are illustrated in the following table to help establish the 
medical design group. These sample projects provide a sense of scope and impact future 
project can have. Both faculty- and student- generated concepts are included. The table 
highlights technology that exists, and with design input, the final outcomes can be 
transformed into more user-friendly, consumer-oriented product outcomes. The final projects 
will be specifically chosen and organized to provide collaborative opportunities. The chosen 
projects will not necessarily run concurrently. Each project will employ a similar and iterative 
design process (e.g. concept generation, development, refinement, user feedback, and 
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prototype development with some of these phases repeating) but may well vary in duration, 
depth and resources required. Some projects may overlap during the grant period, while 
others may continue beyond the life of this initial grant. We intend for the products to 
communicate and work together to offer a holistic set of health devices for the user.  
 

 Proposed Innovative Interdisciplinary Design Projects 

 What already exists  Possible Applications Possible Design Transformation 
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Shoes for wheelchair 
users who want to wear 
high-heeled or designer 
shoes.  The heel would be 
held in place via the heel on 
the foot support11. 
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Transforming medical 

devices into products that 
are used within the home 
environment. Consumer 
aesthetics will be applied to 
this new generation cutting- 
edge otoscope and 
ophthalmoscope scanners 
17,18,19,20. 
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Hearing aid devices that 
maximize the aesthetics of 
jewelry while utilizing 
emerging technology, thus 
reducing stigmatization for 
the wearer. 
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Sensor body suit that 
monitors the body while 

allowing typical clothing to 
be worn. It will monitor body 
temperature, breathing rate 
and movement throughout 
the day. The system will 
learn the user’s normal data 
and alert if there are any 
significant changes21,22,23. 
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Discreet human specimen 

analysis device that reads 
body waste (urine and 
feces) in a standard toilet 
for use within the home 
environment. It will collect, 
screen and communicate 
data electronically to the 
user and/or caregiver or 
medical expert24,25,26. 

      

 The second goal of this project is to establish a new industrial design Ph.D. 
curriculum that will set a new standard in the U.S., using medical devices as the segue into 
other areas where design can have a profound impact. Illinois is currently ranked 7th for the 
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undergraduate program and 10th for the Masters program in the Midwest27. Globally (UK, 
Europe, Australia and Asia), the advanced doctoral degree is emerging as the terminal 
degree for industrial design. As one of the most established industrial design program in the 
USA, Illinois has educated significant design leaders in areas of health care (Baxter), 
telecommunications (Motorola), office furniture (Herman Miller), and design consultancy 
(Herbst LaZar Bell). The industrial design program can focus on biomedical design and 
establish a globally competitive program. PI McDonagh is currently establishing a split-site 
Ph.D. with Coventry University (UK), where industrial design faculty from Illinois can gain a 
doctorate via the publication/portfolio route. Within the next five years, we anticipate that the 
design faculty will have completed their doctoral degree requirements. Design faculty are 
committed to this initiative and are currently preparing for the start date of August 2012 to 
begin the process of acquiring their Ph.D. in Industrial Design. In the meantime, developing 
the pathway for the campus-based design Ph.D. program will be supported by the PIs from 
this project, thus generating interdisciplinary supervision for future Ph.D. students. This 
project will also provide critical experience for students as it prepares and equips them for 
real world interdisciplinary collaborative skills. 
 Ultimately, our vision is to build an MIT Media Lab-like entity in the form of a campus 
wide Design Institute that will integrate further disciplines (e.g. mechanical engineering, 
agriculture) with design as the catalyst for interdisciplinarity. The research projects will be 
incorporated into interdisciplinary design studios and workshops (industrial design, 
bioengineering students) to advance the students’ knowledge, but not directly impacting the 
research outcomes. The graduate and undergraduate students may have concurrent 
projects and assignments with input from the faculty, helping to drive the success of each 
cohort. This will provide a unique opportunity for undergraduates to engage in high-level 
research activities relatively early in their specialized training as designers. They will be 
encouraged to contribute to the student research symposium held on campus annually. PIs 
working closely with students outside their own disciplines will lead to a unique cluster of 

publications (e.g. design, engineering, psychology and medical journals). This will address 
the gap in the current literature that will give Illinois the opportunity to take the lead in 
cutting-edge scholarly publications. A campus-wide lecture series featuring invited 
speakers both from within and outside our campus community who support interdisciplinarity 
will be developed.  
 
Collaborators 

The team’s efforts will be advanced through synergistic collaborative opportunities, 
resulting in outcomes that are much richer, deeper, and more impactful to the wider 
population. In addition to each collaborative partner learning from the others, we will gain an 
insight into each other’s expertise, leading to cross-pollination of future ideas and 
developing a shared language. This collaboration will continue to make us better 
researchers, educators, and designers. 

(PI) McDonagh is an industrial designer with an international reputation for her 
expertise in user-centered design (responding to specifically to users’ emotions and product 
needs). She will provide empathic design research strategic guidance and input, support the 
designing process of the sample products, and develop the new design curricula. (Co-PI) 
Boppart’s will provide the expert knowledge in developing imaging technology for primary 
care. The environment that he and his team have generated (at the Beckman Institute) is 
very conducive to creativity and innovation, and the project will initially be housed within this 
environment. (Co-PI) Ross provides guidance and supervises the elicitation of user 
feedback and evaluation of products that is a critical part of user-centered design 
methodology and supports a more effective product development process28,29. (Co-PI) Lu’s 
expertise in synthetic biology (analysis, construction and exploitation of genetic regulatory 
networks) provides critical knowledge and his design expertise in genetic circuits will support 
a range of product outcomes. (Co-PI) Schatz is an expert in health informatics and the 
author of the first book on measuring health for large populations. Currently his projects use 
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fitness monitors and mobile phones. (RA) Thomas is an industrial design practitioner (with 
59 Patents and 30+ years experience) and visiting faculty member who will be instrumental 
in working with PIs to plan, organize, and facilitate student/faculty interdisciplinary design 
workshops. She will evaluate the collaborative process between students, actively support 
the designing process of the sample products, coordinate faculty from engineering, 
psychology, and medicine to engage in design studio activities, contribute towards writing 
the new design curriculum, and promote the collaboration in the form of presentations, 
conference and journal publications. Rarely do students have the opportunity to work closely 
with a design professional of Thomas’ caliber over the length of a project. 

 
Funding 

Funding is required to support the product development process for the devices from 
the research of the team members, to conduct collaborative student workshops within the 
framework of existing courses (industrial design, engineering, psychology, and medicine), 
and to create a lecture series featuring invited speakers both from within and outside our 
campus community. This result of this interdisciplinarity collaboration will provide 
opportunities to develop innovative curricula in these disciplines. 
 
Tangible Outcomes: 
 

• Transform campus-grown technology and concepts into user-centered design solutions 
and establish a center for medical design 

 
• Develop a path to a Ph.D. program in industrial design with the distinctive concentration 

of bio-medical instrumentation design 
 
• Publish a cluster of cutting edge scholarly journal articles  

e.g. Design Journal / Design Studies / Engineering Design 
 
• Raise awareness of the value of industrial design across disciplines on campus 
 
• Build a campus-wide Design Institute that will integrate further disciplines 
 
Future Potential Funding Opportunities:  

 

• NSF Science and Technology Centre (Aging Populations)  
 
• NSF Engineering Research Center (Aging Populations) 
 
• NSF Expeditions Behavioral Imaging Technology 
 
• NIH DARPA (DSO DARPA-BAA-11-65)($500K+) 
 
The future is bright. We are developing a unique shared vision and language between 
design, engineering, psychology, and medicine. This project could only be imagined on our 
Illinois campus given the caliber of faculty, institutional support for innovation, and the belief 
that our campus will soon be the world leader in interdisciplinary design that creates a better 
future for our global population.  
 
 
 

 


