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 SUMMARY

How can IV systems better communicate 
information to medical staff?

In this project, my team was assigned the task by the Seattle 
Children’s Hospital to discover how an interface could display 
the Alaris IV infusion system’s information better. The result would  
reduce problems and potentially save lives. 

Through 10 weeks of vigorous research, ideation, prototyping, 
and testing my team developed an interface that visualized the 
IV data in a simple, accessible, one-stop experience.
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 INVESTIGATION

The search to determine the needs and 
requirements for our design

With the goal of creating an effective design, my team conducted 
a number of primary and secondary research sessions focused 
around the IV infusion systems.

Using our gathered research, we were able to understand the 
needs and structure goals for our interface design.



INVESTIGATION

CLIENT INTERVIEW
The first step was to meet with our client, the Director of the Department of Anesthesiology & 
Pain Medicine at Seattle Children’s Hospital. Our goals of the meeting were to understand the 
problem and to discover our client’s vision for the product.

At the end of the meeting, we were able to identify the needs of our target audience, and begin 
further investigative work on the issue at hand.

The issue was clear. The mass of pump modules and screens for a single patient wasted too 
much time and hid too much information for a busy doctor. This caused problems with patient 
care and on occassion had put lives at risk.
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INVESTIGATION

SECONDARY RESEARCH
After establishing our goals, we conducted secondary research to increase our understanding 
on the topic and search for information that could further inform our design. For our secondary 
research, we looked into scholarly articles, conducted competitive analysis, and more.

In our literary analysis, we discovered regarding medical device interaction and the design 
recommendations that revolved around it. We would later use what we found to establish 
our design. Below are some key examples we found through our secondary research.

COLORS

In an article by FORMA, a medical product company, they discussed 
coloring conventions for medical devices. From that we had a few 
key discoveries:

• Blue and green are calming colors, which is something you would 
want in an anxious environment

• Warm colors are good accent colors, which can be used for at-
tracting attention or color coding.

• Pure white shows cleanliness and purity, but too much of it can be 
overwhelming, especially in rooms with strong lighting.

• Consider color blindness, especially the most common being red-
green color blindness.

DISPLAY DESIGN

Cynthia Ferrell, the CEO of Optrex America, discusses some require-
ments for display in the medical field in an article we found:

• High-contrast displays are necessary for quick legibility.

• Screen must be glare-resistant, since many areas of the hospital 
have strong ambient lighting, such as the operating room.

• If portable, a longer lasting battery is required.

  Use touchscreen when allowing users to make choices.

FORMA. (n.d.) Choosing Medical Product Colors.
Ferrell, Cynthia. (2010, May 01). Advancing medical device displays. Medical Design.

7



Another part of our secondary research was competitive analysis for 
similar devices already on the market.

For this, we identified and analyzed three medical interfaces: 

Alaris Viewer Suite for Charge Capture Alaris Viewer Suite for Infusion Viewer Klipfolio ER Status

From our search, we discovered there were no products that serve the same 
purpose as the interface we were designing. However, from the three different 
medical interfaces, we were able to procure some design recommendations 
based on their similarities and what they each excelled at. 
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INVESTIGATION

FIELD STUDIES
To begin our primary research, we first started off with field studies. We conducted these by 
observing medical staff interacting with the Alaris IV infusion system in different contexts. Our 
goals was to see exactly how interactions occured, how long uses took, what interactions were 
most common, and more.

Our field studies revolved around the Cardiac Operating Room (OR) and the Cardiac Intensive 
Care Unit (CICU). Both were conducted through pure observation, as we watched how the 
current Alaris IV infusion machine was being used. When the observation period was nearly over, 
we used contextual inquiry to further develop our observations. We took careful notes of what 
we learned and compiled it together, preparing questions for the next phase of our research.
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Observing an IV infusion system within an operating room.

10



INVESTIGATION

FIELD INTERVIEWS
After processing what we learned from field studies, my team and I wanted to augment and 
confirm that information with primary users through field interviews. We approached common 
users, such as doctors and nurses, and asked them a number of questions both regarding what 
we already knew and also what we wanted to know more about.

We formally interviewed two professionals in the medical field: 
		  •   Dr. Jeremy Geiduschek, Head of Anesthesiology and Pain Medicine
		  •   Jimmy Butt, a member of the Pharmacy Informatics team

Dr. Jeremy Geiduschek

In our interview with Dr. Geiduschek, we focused our questions 
around his interactions with the infusion system, what he valued most 
regarding it, as well as any vision he had for the future.

We used this interview to better understand a doctor’s viewpoint 
so that we could ensure that we could design from a user-centered 
state-of-mind. We would use this interview to establish our doctor 
persona for the primary user of our design.

Jimmy Butt

In our interview with Jimmy Butt, we focused our questions more 
around the technical specifications of the Alaris IV system, so that we 
could know exactly what the system was capable of and what we 
needed to account for.

We used this data to help flesh out our design requirements.
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 MOVING FORWARDS

There are clearly problems with the 
current readability and visualization 
of the IV infusion machines. With the 
issues identified, the next step is to 

design solutions for them.



 IDEATION

The evolution of research data to 
design information

With proper knowledge regarding the system and a good sense 
of the design direction to move in, my team moved into the next 
stage: ideating the design solutions.

With strong design solutions, we could compile and prototype 
them, which would bring us just a step away from a final design.



IDEATION

PERSONAS
The very first step of our ideation stage was to establish our personas. Personas would serve as 
the base of our design, our target audience, and the deciding voice in all design choices. Most 
importantly, personas allows us to design from a user-centered mindset.

We developed our personas based on user-research and our observations from our previous 
field studies. We also established both primary and secondary personas. Primary personas 
would serve as the main focus audience, while secondary personas would help keep us aware 
of the possible user affected by our design. 

In total, we created three personas: two primary, and one secondary.
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Primary Persona
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Primary Persona
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Secondary Persona
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AFFINITY DIAGRAMMING
&

INFORMATION RANKING



IDEATION

AFFINITY 
DIAGRAMMING
Using all the information gathered in the research 
stage, we began affinity diagramming. This process 
was done through each team member writing a need, 
requirement, issue, or design recommendation on a 
sticky note. We then would group similar notes
together to effectively “brain-dump” what we knew 
and identify key issues or needs.

On the left is a rough digitized version of our affin-
ity diagramming. Through this, we identified 
major problems in the current alarm setup, while 
also noting important needs to be aware of.
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IDEATION

INFORMATION 
RANKING
At this point, after identifying necessary needs 
and key problems, we felt that it was appropri-
ate to conduct a bit of research to ensure we 
were moving in the right direction.

One of the more important bits of information 
we wanted to know was how both nurses and 
doctors, the primary users, ranked the data on 
the current Alaris IV infusion machine. Because 
of our inherently busy target audience, we sent 
an annotated image asking to either confirm or 
correct the ranking, as shown on the right. This 
allowed the process to be accomplished quickly.

The information we gained from this step 
helped further inform the ideation of our 
design by letting us confidently know 
which elements to prioritize.
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DESIGN SKETCHES



IDEATION

DESIGN SKETCHES
This stage was the most ambitious part of the our project. It required us to transfer all that we 
learned from our research and ideation into actual reality, while keeping the user in mind.

From our research and ideation, we found that we needed three elements within our design:
		  •  Pump module status view for each pump
		  •  Accessbile dashboard layout
		  •  History panel

To encourage unique thinking and design, we each separately sketched numerous design for 
each element and brought them together for peer review. We sketched and critiqued with our 
primary personas in mind.
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IDEATION

DESIGN SKETCHES
The modules were the most difficult part of the design since 
it was the part that nurses and doctors looked at most often. 
It had to be easily readable in high-stress situations, quickly 
understandable, accurate, and clean. It also had to be easily 
identifiable between the many other pump modules

We chose the design on the right because it displayed neces-
sary information cleanly, while also prioritizing data that was 
important to our target audience. It also fit cleanly with other 
modules, so it was easily readable from a user’s perspective.
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The history panel was a new addition to the interface, meaning 
that it does not exist on the current Alaris IV infusion system at 
all. Our reasoning for adding this was because  through our 
field studies we discovered that the pumps would often have 
their rate changed when moved between different medical 
units. Sometimes people would forget to change rates back, 
which could cause health dangers. The history panel would 
also help users know about past errors or alarms.

Basically, we found that the addition of a history panel would 
help reduce human error immensely.

We chose to make it a sliding panel which would dissapear 
when not being used to ensure that the modules, the most im-
portant elements, maintained extremely high visibility and 
readability. With this feature, we were confident that it would 
massively reduce the cognitive load of medical staff.
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IDEATION

PAPER PROTOTYPE
Confident with our design sketches, we compiled them together in a single view. We added 
pieces of paper to mimic interaction, letting this interface more closely represent our design. This 
paper prototype could be used for testing and evaluation. We envisioned this design to be 
usable on a touchscreen interface.

On the top, the interface includes necessary patient information, such as the ID and weight. The 
current mode of the pumps is boldly displayed on the front, with the battery level on the side. 
We found that usually the most pumps an intensive care patient would have was about 16, so 
we designed our interface to allow for that. The history bar is hidden on the side, but easily 
called out by a single press. Users would also be able to press on the diffrent modules to call out 
the unique history of that pump.

We tested this interface with both doctors and students, so that we could ensure both medical 
accuracy and usefulness, while also maintaining accessiblity and intuitiveness. Through this 
testing, we were able to move forwards to a more final, higher fidelity design.
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 MOVING FORWARDS

With a strong base for our design, our next 
step is a series of prototyping followed by 

testing. This fast and iterative process would 
lead us to a final design.



CREATION

The birth of a design in its true form 
and the process of its beginning

Armed with tested design elements and a strong foundation, 
my team could move onto a rapid series of prototyping and 
testing. This would lead us to a final design.

Through this design procedure, we could create a final design 
that is appropriate for its context and users, while also solving 
the original issue seamlessly.



CREATION

HIGH-FIDELITY PROTOTYPE
Using the feedback we got from our paper prototype, we created a high fidelity prototype. 
A higher fidelity prototype helps us show our client more accurately what our design is and if it 
matches their vision. Furthermore, a generates a deeper level of testing and feedback, since test 
participants would critique it more severely with less “left to their imagination”. The high fidelity 
prototype was made with Sketch.

In this process, we began a series of rapid prototypes and testing. We would create a 
high-fidelity prototype, test it with some users, make changes to it based on feedback, 
test again, change again, etc. This process continued until we had a design that not only 
had no glaring issues, but also rated highly by test participants.
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This represents an intial high-fidelity prototype. Before adding further features, we wanted to focus feedback on 
the layout of the design as well as the readability of the information in the pump module views.
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This prototype shows a state during the cycle of testing and prototyping. It shows mostly change in the pump 
modules, and how we re-examined the visual priority of information, such as the lower priority of VTBI.

31



mL
89.9

RATE

mL/h mcg/kg/h
4.8 3.2

DOSAGE

VTBI

STATUS

acetaminophen A

mL
20.0

VTBI

STATUS

acetaminophen A

RATE

mL/h mcg/kg/h
4.8 3.2

DOSAGE

mL
OCCLUDED 1.5

VTBI

STATUS

methadone

! G

RATE

mL/h mg/kg
9 0.056

DOSAGE

A

mL
799.5

VTBI

STATUS

IV Fluids B

RATE

N/A
DOSAGE

mL/h
30

mL
10.1

RATE

mL/h mg/kg
120.9 0.032

DOSAGE

VTBI

STATUS

morphine INTER B

mL
37.1

RATE

mL/h mcg/kg/h
1.91 0.75

DOSAGE

VTBI

STATUS

tacrolimus drip C

mL
799.5

VTBI

STATUS

IV Fluids B

N/A
DOSAGERATE

mL/h
30

mL
20.0

VTBI

STATUS

acetaminophen A

RATE

mL/h mcg/kg/h
4.8 3.2

DOSAGE

mL
8.53

RATE

mL/h mg/kg
17.1 0.984

DOSAGE

VTBI

STATUS

gentamicin C

PATIENT NAME PATIENT ID: 6529074 WEIGHT:  00.00 kg 01:00 PM
H

istory

This represent our final high-fidelity prototype. Muted green and blue colors with red accents for alerts were 
chosen due to our secondary research and user feedback. The module grouping by brain was another result 
of user feedback from the testing cycle.
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 THE FINAL DESIGN

Culminating our work, we created a 
final interactive prototype concept to 
be presented to our sponsors at the 

Seattle Children’s Hospital.



CREATION

FINAL PROTOTYPE
For the final point of our design, we created an interactive prototype of our design 
using Sketch and Proto.io. We used this format to represent the final design of our product 
to our sponsors at the Seattle Children’s Hospital.

Our design creates a centralized one-stop hub for the IV pump systems for a patient. Instead of 
searching many screens for a medicine or problem, medical staff can now take a single glance 
on our interface to identify the problem. A process that might take 20 minutes is reduced to less 
than a minute viewing on a single clear screen.

With this design, we also created a poster and a video to augment our presentation.
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This breakdown show an annotated view of our final design, breaking down the main features.

35



The problem with current IV pump systems is that they often obscure and muddle

important infusion information that doctors need. This wastes valuable time and puts lives at risk.
 

a better view on medical infusion
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Our solution is an easy-to-read, one-stop interface that lets doctors 
identify valuable information at a single glance.
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Each Alaris Brain Module 
can support up to four IV 
pumps and syringes, labeled 
A, B, C, D. The identi�cation 
and grouping system in the 
dashboard mirrors the 
physical layout of the IV 
system for easier 
synchronized usage. 

For doctors and nurses, rate 
and dosage are the most 
important IV numbers when 
monitoring a patient. We 
made these numbers clearly 
visibly so physicians can 
ensure patients are safe.

Currently, physicians are forced to 
read slow, scanning text to identify 
alerts. This can be dangerous in 
life-threatening situations. For faster 
problem solving, we added a status 
bar to provide a quick and easy way 
to scan potential errors or warnings. 

The status bar also changes color on 
varying levels of alert severity: green 
indicating no alerts, yellow indicating 
warnings, and red for severe errors.

The Volume To Be Infused (VTBI) bar 
indicates remaining volume both with a 
color-coded progress bar and a number 
(in mL). The progress bar lowers with 
respect to the actual amount left and 
turns yellow when the nearly empty.

Multiple physicians treat the 
same patient during his or 
her stay. The History Panel 
provides a quick way for 
physicians to catch up on 
the patient’s recent infusions 
and a timeline of past 
alerts, minimizing possible 
mistakes and keeping 
people up-to-date.

Each Alaris Brain Module runs on battery 
when it’s not plugged in and can be 
life-threatening if the battery runs out 
during an infusion. The battery indicator 
helps remind physicians to charge the IV 
system, preventing unwanted shutdowns.

The patient’s weight is an important statistic to 
ensure the patient’s dosage is within a safe 
range. Physicians often double check the weight 
throughout the setup process and before 
prescribing new infusions.

RESEARCH

IDEATION

PROTOTYPING

We conducted a series of interviews and contextu-
al inquiry to understand how the physicians at 
Seattle Children Hospital used the IV system – Alaris 
CareFusion. Then, we used online resources to 
conduct literature reviews on four papers and 
competitive analysis on three medical dashboards 
to further understand how medical information 
is best displayed. 

With all this information, we created three personas 
– Doctor, Nurse, and Parent – to better understand 
and empathize with our primary and secondary 
users and guide our design. 

In order to organize and analyze our research 
data, we conducted a session of brainstorming and 
af�nity diagramming. By grouping commonalities, 
we identi�ed the major frustrations with the current 
IV system. We created an information ranking 
chart with the doctors and nurses to prioritize the 
importance of each piece of information displayed 
on the Alaris CareFusion system. 

We then each sketched out multiple designs for an 
initial idea of the layout. 

With our top two designs, we created paper 
prototypes to be critiqued by doctors at Seattle 
Children Hospital. The feedback from the critique 
session helped us �nalize our design and create 
a high-�delity prototype. 

After a usability session, we further re�ned the 
high-�delity prototype and made an interactive 
working prototype.

This is the poster we used as a visual aid to present our design to both professionals and those not familiar 
with the field.
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In our video, we contextualize our interface, and display how it can be used in the medical field.
The video can be found online here:  youtu.be/PR9yrcB6vyI
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CREATION

REFLECTION
Looking back on the design and creation of our design, I can confidently recommend 
it as a strong interface to solve the problems with IV infusion machines that doctors 
face. I believe it properly serves our audiences because of its user centered design.

Currently, the interface could only be used with newer Alaris machines that have 
wireless communication. Otherwise, it can’t take live data from the pumps. In the 
future, I would hope to search for a way that the interface could be used widely 
with different IV machines, whether it was wireless capable or not, or even an 
Alaris pump or a different brand entirely.

As for the design process itself, if I had to opportunity to do it again, I would spend 
more time collecting data from doctors and surgeons, be it through interviews or 
prototype testing. Though I am confident with the final design we have now, the 
design process could have been expidited or smoother with more input from 
those medical professionals.
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CONCLUSION

With our final design of InfuseView, we 
created an interface that reduces a doctor’s 

cognitive load and help save lives

The basis of our design was successful  because of our foundation 
of designing with a user-centered mindset. Through every set of the 
process, we considered and viewed the design solution through the 
lens of our personas to see if it was appropriate.

The result was a strong medical design. It minimized flash that 
might appeal to outside audiences, but emphasized qualities for 
our main audience. 

Our final product was a user-centered design.
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