
Design Principles for 

Medical Devices 

Research led by professional design practitioners 



 Deana McDonagh (PI) – Associate Professor, Industrial Design 

 Stephen Boppart (Co-PI) – Professor, Bioengineering, Biophonics 

Imaging Lab 

 Brian Ross (Co-PI) – Professor, Psychology  

 Ting Lu (Co-PI) – Assistant Professor, Bioengineering 

 Bruce Schatz (Co-PI) – Professor, Medical Information Science 

 Joyce Thomas (RA) – Visiting Scholar, Industrial Design 

 

Interdisciplinarity + Innovation + 

Creativity = Brighter Future 



Primary goal:  
to bring the work being conducted                       

in laboratories on campus into general use, 

employing user-centered, research-based 

industrial design. 



Beckman Design Lab 



Student Projects 

 
 Bathroom of the Future 

Bioengineering Senior Capstone Project 

 Ergonomic Crutch Handle 

Disability + Relevant Design Independent Study 

 Laser Otoscope 

Industrial Design Graduate Research 

 Aging in Place | Healthy Living 

Human Centered Product Design Course 

 Product + Literature Review  

Industrial Design Graduate Research 

 

 



Bathroom of the Future 

Bioengineering Senior Capstone Project 

Matt Entler 

Bioengineering 

Christine Lekas 

Bioengineering 

Frank Delgado 

Bioengineering 



Bathroom of the Future 

 Matt 

 Using the doorway to height  

 Using a toothbrush to measure pulse, 

blood pressure and blood oximetry  

 Christine 

 Using a collecting shelf and mini 

camera in the toilet to evaluate feces 

 Frank 

 Using the mirror to display the results 

of the other measurements 

 



Rough Prototyping 







Potential Business Collaborators 

 Kohler 

 Cynthia Backmann, VP Engineering, Kitchen & Bath 

 InVoc Inc. 

 Kathy Francis, CEO 

 B/E Aerospace Inc. 

 Alex Pozzi, VP R&D 



Ergonomic Crutch Handgrips 

D+RD Independent Study 

Michelle Kwak 

Industrial Design 

Lana Rottler 

Industrial Design 



Objective:  

Improve the experience of the 

healing process while using crutches. 

Empathic modeling revealed white 

space in the handle design.  



Empathic Modeling 



Laser Otoscope 

Industrial Design Graduate Research 

Janus Yuan 

Industrial Design 

Graduate Student 



Ethnographic Research 





Engineering Prototype 





Form Studies 





Ergonomic Studies 









Form Development 





Aging in Place | Healthy Living 

Human Centered Product Design Course 



What IS Aging in Place? 

 

What does Healthy Living mean? 



Aging in Place | Healthy Living 

STUDENT perspective 



Aging in Place | Healthy Living 

Student Expectation of Parents 



Aging in Place | Healthy Living 

PARENT interview 



Acting Tools to Learn Empathy 





Aging in Place | Healthy Living 

 How do mid-life age people move objects in their home 

 Bathroom accessories that have an assistive 

technology function 

 Walking stick inspired by the human foot 

 Toilet roller that helps you lift yourself off the toilet 

 Motivating students to eat healthier 

 Ways to encourage outdoor exercise (e.g. camping) 



Product + Literature Review  

Industrial Design Graduate Research 

Ehsan Noursalehi 

Industrial Design 

Graduate Student 
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As the obesity epidemic continues to bring awareness 

to the state of healthy living in the U.S., consumers are 

searching for new and better ways to eat right, exercise, 

and create balance in their lives. Companies, facing  

rising health insurance costs for their employees, are also 

working to encourage employees to engage in healthy 

living behaviors. However, a desire to be healthier and 

the action needed to become healthier may be two 

separate things.

What we think

Mintel’s exclusive 

consumer survey 

fin

d

s  that  stress in personal  

life is the biggest barrier 

to healthy living. This is 

particularly true for those 

aged 25-34 who are more 

likely to be newly married or 

in a long term relationship 

and/or having children for 

the fir

s

t time .  In addi tion,  thi s 

group is likely to be trying to 

excel in their careers and they 

are the most likely to say work 

related stress is affecting their 

health. Wellness programs 

that address work and family 

life stress may be needed for 

this age group. 

For individuals who are 

feeling undue stress, exercise 

and healthy eating often get 

pushed to the side because of 

the time and energy required 

to participate in these 

activities. Post-recessionary 

pressures are likely to have 

enhanced these feelings, 

making it even harder for 

people to feel like they can 

maintain a healthy lifestyle. 

Helping coach individuals on 

how to cut out certain things 

(like some TV or web surfin

g

)  

in order to create time for 

exercise may be helpful.

July 2011 - U.S. Excellent         Good         OK         Poor

The biggest challenge to 

attaining optimal health is stress 

in respondents’ personal lives.

Some 42% of respondents 

report being in good health. 

Two years ago, in Mintel’s 

Healthy Living—U.S., 

June 2009 report, 57% 

of respondents reported 

being in good health. The 

signific

a

nt  change ma y be 

due to individuals putting off 

healthcare needs due to the 

down economy.

Some 63% of respondents 

to Mintel’s custom consumer 

survey say they would rather 

just enjoy their lives than be 

constantly worrying about 

health. 

Finding ways to make healthy 

living less of a burden and 

more of an enjoyable part 

of a full life will improve the 

likelihood of participation 

in healthy activities. Health 

marketers and fit

n

ess pr oduct  

manufacturers may want to 

consider letting go of “health” 

messaging and focus on good 

living, luxury, and beauty.

Stress in personal 
life biggest barrier 
to health

Self Health 
Perceptions

Attitudes toward 
Health

TOP HEALTH STRESSORS, APRIL–MAY 2011

SELF-HEALTH RATING, BY GENDER, MARCH–APRIL 2011
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Not exercising 
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I consider myself pretty 
knowledgeable about health 
matters affecting me

I research any health concerns I 
have on my own even if I’ve al-
ready consulted a doctor about it

Living a healthy life 
takes sacrific

e
s

I’d rather just enjoy my life 
than be constantly worrying 
about health

I am overwhelmed by the 
amount of contradictory in-
formation on healthy living
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Health & Fitness 



Smartphone 



Smart Products 





To conclude 

 Transforming ‘proof of concept’ devices to more 

consumer product artifacts 

 Blending both functional and emotional needs of 

patients and medical professionals will support more 

successful products 

 Empathic design research strategies have impact 

 Design is not about styling 

 Product language, intuitive and fulfilling interaction is 

not based solely on the functional needs of patients 

and medical professionals 



Thank you 

mcdonagh@illinois.edu 

jkthomas@illinois.edu 

 


