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History of Infusion Safety ï Evolving Definitions of  
ñThe Systemò 

First, the device 

alone needs to be 

safe. No sharp 

edges, electrically 

safe, etc.. 

 

 

Next, the device 

added sensors to 

detect air in the 

tubing, occluded 

tubing, and have 

free-flow prevention. 

 

Next, a database 

was added for 

DERS, intending to 

prevent certain kinds 

of programming 

errors. 

 

Wireless was added 

to make updates to 

the database easier 

and more timely. 

 

 

 

Wireless then 

enables EMAR 

interfaces and 

remote 

programming. This is 

the era we are in 

today. 

In the future, devices 

will be more context 

aware, enabling 

clinicians to make 

smarter healthcare 

choices. 
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All these innovations, yeté 

A manufacturer performed an analysis of dose limit usage 
across 471 hospitals. 51% of hospitals did not have hard 
upper limits on a critical drug. 
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Monitors are not being properly set for the patient age / 
condition, resulting in alarm fatigue. [Alarm Fatigue: 
MedSun Small Sample Survey Summary, MedSun 
Newletter #65, October 2011] 

Johnôs Hopkins has an infusion pump safety project [AHRQ 
grant HS20460], and at a project kickoff meeting, the first 
thing that their nurses brought up was air-in-line alarm 
sensitivity. The nurses wanted the manufacturerôs to make 
a less sensitive alarm, and did not know that their hospital 
policy sets the alarm threshold. 
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4P Framework ï Ideal State 
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Product 

Policy  

(&process) 

Patient 

Practice 

http://www.fda.gov/
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Misalignment 

5 

Product 

Policy  

(&process) 

Patient 

Practice 

http://www.fda.gov/
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Opportunities 

Step 1: Traditionally, engineers innovate incrementally within the current definition 

of ñthe systemò 

Step 2: When engineers exhaust the innovation opportunities within a system, we 

then redefine the system & add more features. 

Step 3: Repeat  

However, engineers need to look back to see if customerôs are actually using these 

innovations, and if not, find out why.  

Step 1: Look for workarounds, signs, notes, and unused features. 

Step 2: Then find out which 4P elements are not aligned. 

Step 3: Repeat. 
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Overall Goal ï Solve the Customerôs Problems 

Customerôs donôt want more medical devices, they want 

solutions to their problems. People buy to add value to 

their lives. 
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As designers, we think 

of clever ways of 

meeting perceived 

user needs. 

My management 

prefers clever ways of 

meeting actual needs. 
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What is an Observational Study? 

Diane Fossey was an 
anthropologist and 
spent over a decade 
studying primates in 
their native 
environment. 

 

Perhaps a similar field 
study of Clinicians 
would find hidden 
user needs. 
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Places to Look for Innovation Opportunities 

Look in the direction that no one is looking ï many times unmet 

user needs come from unmet users. 

Look at the entire use cycle / life cycle of the product ï many teams 

focus on the primary use case, but ignore the secondary and 

tertiary uses. 

Look for post-it notes, signs, workarounds ï these compensate for 

defects. 

Look at adjacent equipment ï can your product do their work? 

Look at what users do immediately before and after using your 

device ï can your product do their work? 

Look at how users make decisions ï this drives how they use -- or 

chose not to use -- your product.  
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Questions to ask yourself:  

What organizational challenges exist at customer sites 

that prevent or slow the adoption of new innovations. 

What existing systems (obvious and non-obvious) does 

your device need to work within? 

Do customers need new features, or do they need to use 

the existing features? What features do customers use 

often vs. not even aware they exist  vs. misuse? This is 

a good gage for both your and your competitorôs 

products. 

Look for legacy products that are still in use ï find out 

why.  
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Document and Challenge Your Assumptions 

Assumptions need to be perpetually challenged.  

You wonôt know all your assumptions until you find a 

counter-example. So be vigilant. 

Watch for assumptions in both directions ï assuming factor 

X is very important to the user, and assuming factor Y is 

unimportant; assuming A is easy to do but B is 

complicatedéSometimes you have to ask ñobviousò 

questions to validate those assumptions. 
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Gaining Customer Intimacyé 
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An example of neonatal 
ñWeatherò ï what is the 
lighting like? Sound level? 

Difficult access to 

equipment.  

Note: Patient 

weighs 960gm 
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But how hot can 

it be, really? 

Questioné how hot does it get in an ambulance bay ? 

Operating Environment.. 

.  
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Emergency Room 11 AM 

(no patients) 

Medical Physics Lab 

What assumptions do you have? 
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Customers create their own Systemsé 

Customer-built 

ñtransport  isoletò 
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Are your products used in isolation? 
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Biomed Areasé 

Photo shows the entire repair shop for 

a 220 bed hospital.  

This is the device 

inspection area.  
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What do cleaning and storage areas look like? 
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How are our customerôs measured? 
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How are patients (& devices) transported? 
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