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Technology is coming closer and closer to our bodies. A mobile phone 
for example is an item we tend to carry very close to us, in our pockets, 
in our hands or next to our ears. At the same time medical design is 
advancing in the area of wearable medical devices, and more and more 
people carry with them devices to improve their health, or even to 
sustain their lives. 

The level of interaction with our bodies of these devices may vary 
between a few inhalations a week, such as in the case of an inhaler for 
asthmatics, to completely implanted devices such as pacemakers.

An insulin pump is an item that is worn all day and everyday. It is in 
constant interaction with the body as it continuously pumps the vital 
insulin into the diabetic person. The pump is accompanied by a glucose 
monitor which indicates the levels of insulin that are needed.

By speaking to users of the pump as well as practitioners who work with 
them insights have been gathered into living with an insulin pump and 
with diabetes. 

Issues such as gender, class and ethnicity have been taken into account 
when analysing the experience and design of the products. The insights 
found by looking at the products in this way have been the basis of 
questioning the norms that have led to the current appearance and 
experience of the products and have helped shape a new design. The 
issues of pride and shame around diabetes and have also been addressed 
within the design process.

Modern day wearable medical devices for diabetics are designed to 
look like either mobile devices or follow a diffusely “medical” style. 
Looking specifically at diabetes aids, this project explores alternative 
ways of designing these devices, with the aim of allowing space for both 
technology and the human body. 

Introduction

Starting point
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As I was working within two different  design schools I wanted to make 
sure I used the advantages of each school as much as possible. While 
both schools follow roughly the same methods in approaching a project 
there are still differences in for instance where the focus lies. For example 
the GSA are focused on User Centred Design, and that means they 
spend a lot of time researching the experience of the user of the product 
or service, this means practically mapping the experience as well as 
trying to emphatically understand it. The GSA are also more focused on 
service design, or rather they use a “Design Thinking” method to solve 
various types of problems and this solution may result in a product as 
well as a service. 

In my personal experience the greatest strengths of Konstfack is 
the highly developed methods of formgiving and “gestaltning” 
(untranslatable, but one definition could be “interpreting an idea or 
concept into a shape or form”)  they teach. The school gives you a great 
set of tools to design 3 dimensional objects in aesthetically conscious 
ways, as well as giving students a deeper understanding of product 
semiotics and how they can affect the experience of a product. Konstfack 
is also more focused on integrating issues of gender, class and ethnicity 
into projects and to include these issues into the critique. 

My initial thought was to use the GSA method of user centred design 
thinking as a frame work for the project, but during the whole process 
also keep in mind the issues of gender, class and ethnicity. When it 
came  to formgiving I wanted to use the different methods Konstfack 
has taught me within this area. In the end I found myself not strictly 
following the method of any school, but choosing freely between them 
as I went along.

Work methods

Starting point
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1st phase - research

Research

I’ve conducted many types of research during this project. The research 
was not just carried out in the beginning of the process but continuously 
throughout it. 

User research

I’ve had interviews with pump users and diabetes nurses. I’ve conducted 
research about users by visiting internet forums and looking at Youtube 
clips. I’ve also looked into written sources about different user groups.

Medical research

Medical research has been done by looking at written sources in books 
and on the internet, as well as talking to diabetes nurses. I’ve also spoken 
to researchers within the field of medical design.

Artistic research

I’ve looked at artists in books and on the internet, as well as different 
methods I’ve found interesting. I’ve also spoken to other designers 
including designers in adjacent fields such as jewellery designers about 
the project.
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An insulin pump is a medical device that administers insulin into the 
body for the treatment of diabetes, mainly type 1. It is connected to the 
body all day and all night, and can only be disconnected safely for about 
an hour at a time. 

Two types of insulin doses

The pump contains one single type of insulin, but this insulin is 
administered in two different ways. The basal dose of insulin is 
administered continuously throughout the day, in order to keep the 
blood glucose level at an even rate. The pump can also administer bolus 
doses which are necessary when the pump user eats and also in other 
cases such as before exercise.

Why use a pump?

One of the main advantages to wearing a pump is that instead of having 
to do up to 10 injections a day you only need to change your infusion 
site every 3 days.

There is also the possibility of keeping closer control of your basal 
insulin rate, which may in term lead to better control of your blood 
sugar.

Another great advantage is that many people experience fewer events of 
hypoglycaemia. Hypoglycaemia is a condition where the blood glucose 
values become radically low, the effects can vary from slight dizziness to 
very serious conditions, in extreme cases death. The treatment has been 
proven (Boland, et al., 1999) to be especially successful to people with 
very high instances of hypoglycemic events.

Why not?

The main reason for  not wanting to wear a pump is that you can 
not take it off you for more than an hour at a time. The pumps are 
considered obtrusive and in the way by some, and by others considered 
ugly.

There are also many people who want to use a pump but who can’t 
because of the higher cost. The pumps cost about 3000 GBP or 30 
000 SEK.  In Sweden this is not usually a problem, diabetics can 
choose to use a pump if they want to, but in many other countries, 
including Scotland access is restricted by lack of funding from respective 
governments.

What is an insulin pump?

Research
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Necessary surrounding equipment

The insulin pump must always be accompanied by a glucose monitoring 
system, This is because the blood glucose level is constantly changing, 
even if you are on pump treatment, and it can not be completely 
predicted.

There are two main ways of monitoring glucose. Either you can take 
blood samples during the day which you feed into a glucose reader or 
you can have a Continuous Glucose monitoring system, which like an 
insulin pump is constantly connected to your body. 

The benefits of an Continuous glucose monitoring system is that you 
don’t have to keep taking samples, and that you can see in more detail 
how your readings fluctuate over time.

Insulin pump and Continuous Glucose 
Monitoring system

A = the pump, monitors and administers.

B = infusion set, delivers into body

C = Glucose monitoring system infusion set

D = Glucose monitoring system transmitter

Research
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Insulin pumps are mainly used by type 1 diabetics, but there are also a 
few people with insulin dependent type 2 diabetes who use it.

There are an estimated 400,000 insulin pump users globally and their 
number is growing by 12 - 14% per annum. The business has a turnover 
of approximately 1 billion dollars a year globally. (Medical News Today, 
2005)

One survey indicates that the use of insulin pumps may be connected to 
class:

“There is a vague notion that most people who purchase insulin pumps 
are Caucasian, relatively better-educated, and more affluent than the 
overall population of Americans with diabetes.” (Kanakis, 2002) 

The people I’ve talked to such as diabetes nurses in Scotland suggest that 
there are insulin pump users within basically every age group of type 1 
diabetes and that it is as common for both men and women to use it.

Who uses insulin pumps?

Pump usage in Scotland

In Scotland only a few percent of type 1 diabetics use pumps. This is 
largely due to the high costs of the pumps. According to people I have 
interviewed the NHS,  The National Health Service, does not always 
pay for pumps, and it may be up to the individual to finance them 
themselves. 

During the project I have been in contact with IPAG, the Insulin Pump 
Awareness Group in Scotland, Their main goal is to get more insulin 
pumps to the people who want them in Scotland. 

IPAG recently received the good news that NHS would budget for 
pumps for all under 18’s who need them in Scotland, which hopefully 
shows that the movement for more pumps is winning ground. (IPAG 
Scotland, 2012)

Research
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Research

Diabetes is a chronic disease that occurs either when the pancreas 
does not produce enough insulin or when the body cannot effectively 
use the insulin it produces. Insulin is a hormone that regulates blood 
sugar. Hyperglycaemia, or raised blood sugar, is a common effect of 
uncontrolled diabetes and over time leads to serious damage to many of 
the body’s systems, especially the nerves and blood vessels. 

WHO (2012) projects that diabetes deaths will double between 2005 
and 2030.  They also claim that 346 million people worldwide have 
diabetes and that in 2004 an estimated 3.4 million people died from 
consequences of high blood sugar

Type 1 diabetes

Type 1 diabetes (previously known as insulin-dependent, juvenile or 
childhood-onset) is characterized by deficient insulin production and 
requires daily administration of insulin. The cause of type 1 diabetes is 
not known and it is not preventable with current knowledge.

Type 2 diabetes

Type 2 diabetes (formerly called non-insulin-dependent or adult-
onset) results from the body’s ineffective use of insulin. Type 2 diabetes 
comprises 90% of people with diabetes around the world, and is largely 
the result of excess body weight and physical inactivity.

Healthy diet, regular physical activity, maintaining a normal body 
weight and avoiding tobacco use can prevent or delay the onset of type 2 
diabetes.

Gestational diabetes

Gestational diabetes is hyperglycaemia with onset or first recognition 
during pregnancy.

Effect on health budget

10 % of the health budget in the UK goes to diabetes related care. 
(Diabetes.co.uk, 2012)

What is diabetes?
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Existing pumps

Patch pumps

Types of pumps

There are two main types of pumps. The patch pumps attach directly to 
the body with no tubing, they have a separate handheld monitor and 
controlling device which allows the part you wear on your body to be 
smaller.

The built-in-monitor pumps have all the controls and the monitor on 
the pump itself, they are connected to the body via an infusion patch 
and a cannula, a thin tube.

Components of the pump systems

There are several different types of pump systems, but they all include:

•	 The pump itself including processing modules.

•	 A user interface, including a monitor, buttons and controls. These 
can be placed either in a separate handheld device or as in the 
case of the patch pumps or on the pump itself as in the case of the 
built-in-monitor pumps.

•	 A disposable reservoir for insulin.

•	 A disposable infusion set, including a cannula for subcutaneous 
insertion.

•	 Batteries.

Built-in-monitor pumps

Research
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Based on interviews with users, researching youtube clips and written 
sources I created an overview if the current user journey connected to 
the pump.

Current User Journey overview 

Current User Journey overview - main pump interactions

First time training

A new pump user needs to learn how the pump 
works with a diabetes nurse, because wrongful 
administration of insulin can be dangerous.

Changing infusion site

The infusion site is the place where the pump 
connects to the body. This site must be 
changed every 3 days to avoid infection. 

The pump can be placed on the subcutaneous 
zones on the body. You have to keep moving 
the infusion sites to avoid scar tissue forming.

Bolus doses

When the pump user eats or does exercise the 
blood glucose rates will fluctuate. To stabilise 
this one can administer bolus doses of insulin.

The bolus doses are controlled from the pump 
user interface.

Setting basal rates

Basal rates of insulin are administered 
continuously 24 hours a day. The basal rate 
doses are controlled from the pump user 
interface.

They are individual and may also change 
during the day, for example one may set a 
different rate for the sleeping hours. 

Research
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Current User Journey overview - everyday situations

Doing sports

There are accessories to help you keep the 
pump in place when doing exercise.

I spoke to a rugby player with a pump, he said 
the wire is the main problem, it tends to get 
jerked out. For games he would also unhook 
the pump since this is safe to do for 1 hour.

Dressing with a pump

Some users just put the pump in their pocket. 
Female users may put it in their bra. There are 
also accessories you can use to hide the pump.

Another approach is to embellish the pump, 
like the image on the left, where a large brooch 
may draw attention.

In the shower / bath

Most users unhook their pump in the shower 
by placing a plastic cap on the infusion set, 
since it is within the 1 hour time limit where 
you can safely unhook the pump. 

Patch pumps are waterproof and don’t need to 
be hooked off.

While sleeping

There are accessories to place the pump in 
while sleeping, such as the sleeping sox.

For children there are stuffed toys to place the 
pump in.

Many users just let the pump lie beside them in 
the bed.

Research
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There is a great range of accessories to the pump. Most of them are made 
to hide the pump in different ways. There are for example pump holders 
for your bra, or holders you can attach around your waist or your thigh.

There are also accessories to embellish the pump, such as the brooch 
shown from the Youtube clip to the right. Or the patterned patches for 
the infusion sets from the company groovy patch.

Most of the users I spoke to mentioned that they appreciate the 
opportunity to be able to personalise their pump. They want to be able 
to choose colors and patterns, to make it their own.

There are special accessories for children pump users, for example 
“Lenny the lion“ a stuffed toy that you can keep your pump in.

Pump Accessories

Research
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Turning point!

Research

Key quotes from research

Key insights

“I’m quite proud of my diabetes, but I know others who want to be 
really discrete about it.“

“I really like the fact that I could choose that my pump was pink.”

“The part that’s attached to the body is just a white box really.“

There is still a stigma around diabetes treatment, and to many people 
discretion is paramount.

It is important for many users to be able to personalise their pump.

Insulin pumps are attached to the body at all times, but existing pumps 
do not seem to be designed with the body in mind.
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Most of the pump users I spoke to where quite proud individuals and 
the fact that they had diabetes didn’t seem to bother them, but they 
spoke about friends who were embarrassed about the condition. 

Others I spoke to and read about also expressed concern about how 
the various diabetes treatments could be off-putting to others. This was 
especially common among female users.

There is still a stigma around diabetes and diabetes treatment, and I 
want to address this issue. Can the disease it self not only be made less 
stigmatizing but even something to be proud of? Can the disease be 
made desirable?

Pride versus shame, desirable disease?

Research
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1st stage artistic research
I looked into artists which I found interesting for my project. The 
artists I looked into where concerned with issues of the body, and with 
diabetes. I also looked into fashion and jewellery design, and different 
ways of visualising data.

Doug Bucci

Is an American artist who creates a kind of 
portrait jewellery from interpreting peoples’ 
diabetes data into computer generated shapes 
and then 3D printing these shapes.

Björk

Björk often uses the human body as a theme 
in her videos, which are incredible examples of 
visual art.

Hussein Chalayan

Fashion designer and artist who works with 
integrating technology into fashion and art, 
such as in the dresses above, the left one is a 
LED-dress and the right one is a robot dress 
that moves.

Ways of visualising data

I looked into different more intuitive ways of 
visualising data.

Research
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Brainstorming workshop
Throughout the process I wanted to make sure I was getting useful input 
from my colleagues at the GSA. In order to involve them in my project I 
arranged a brainstorming workshop.

I created a facebook event promising beer and cake for their input. I 
arranged the workshop carefully beforehand. When the participants 
arrived they were divided in to groups and each group was given a 
persona to develop, and then where asked to develop concepts for this 
persona. 

About 25 people attended the workshop. From the workshop I was 
helped in creating personas. There were new ideas created and at the 
same time I could confirm some of the ideas I already had since I saw 
them come up in this context.

However maybe even more importantly it started a conversation with 
people about my project which has continued throughout the project.

Research & development
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Focus areas
I realised that I could not solve two of the most important issues in 
one and the same product. I wanted to raise discussion about pride and 
shame around the treatment, but at the same time my research told 
me that an insulin pump needs to be small and discrete, showing it off 
should be optional. I therefor decided I wanted to create two different 
products, and also look into how a smart-phone app could support 
them.

First hand focus areas

•	 The pump itself.

•	 An optional, eye-catching accessory.

•	 A supporting smart-phone app.

Not first hand focus of this project

I decided not to focus on  a glucose meter, or a handheld device (since 
this would be replaced by an app). 

Turning point!

Research & development
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The pump itself

I wanted to focus on re-designing the actual pump, because I found 
many interesting possibilities in re-designing it. A “wish list” for the 
pump would include that it was:

•	 Small & discrete under clothes, because even though I don’t think 
it should have to be hidden, it must be up to the user themselves 
how much of the treatment of their diabetes they want to show to 
the rest of the world.

•	 Fits a lot of different people, since the user group is so wide.

•	 It would have a lasting design, it should last a minimum of  4 years 
since this is the contract most pumps have. I thought a lot about 
how to make the design last and decided I wanted to make it 
personalisable in different ways, for example through colour.

•	  Questioning norms, I want to look into how the pump could look 
by analysing the current aesthetics through among other ways a 
gender theory analysis.

Research & development
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The Accessory

I remember when I was a child and one of my friends had broken their 
leg, the other kids would flock around this child to write on their cast 
and I remember feeling very jealous of this.

The main point of making an accessory to the pump would be to 
attempt to make the condition beautiful and even desirable, as a way 
of dealing with the shame around it.

I wanted to create a piece of jewellery that would be like an accessory 
to the pump.

The accessory should visualise vital data of the user as a type of 
portrait, but I wanted this portrait to be changeable and not static.

Possible ways of making the portraits changeable

The techniques I initially looked into were

•	 Led lights, like the Hussein Chalayan dress which would display 
the visualised data.

•	 Braille reader, similarly to a Braille reader pins could be pushed 
up & down.

•	 Robotics, Could I make the accessory move in even more 
complex ways?

Research & development
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Smart-phone app 

Instead of having a separate handheld device I am assuming that the 
technology to run the pump will soon be able to be controlled from a 
smart-phone app, however I decided not to design this app during my 
BAX, but to leave this as a possible project for later.

However I made a “wish list“ for the app as well should I choose to take 
it further, the app should:

•	  Reduce cost of care for the NHS.

•	  Alleviate everyday life for pump users.

•	  Make readings easier & make readings more beautiful, in 
connection to the accessory.

•	  Enable more pumps through lower costs,    
through better pump managements.

 

Research & development
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A perceived conflict
Through ought the project I’ve been concerned with something I’ve 
perceived as a conflict, namely between my wish to give the users I speak 
to what they want and to question the societal norms that have shaped 
the product up until now. 

Since we are all part of this society we must somehow relate to it’s norms 
and it is only natural that they will shape what we want. For example, 
many users I’ve spoken to claim they want a pump that looks like an 
I-phone, simply because they think I-phones are cool.

However norms are ever changing and it is important to keep 
questioning them. In this case I believe that for example the issue of 
pride and shame is important to look at in a questioning way. 

Many wish to hide their diabetes treatment as much as possible, and to 
camouflage it, but I believe that in creating design that questions the 
norms around pride and shame we can create a society where diabetes is 
less stigmatized, thus diminishing the need to hide. Therefor I reserve the 
right to sometimes go against the expressed wishes of the users I speak 
to, hoping to create a better situation for them in the long run.

I also believe that issues of gender are closely connected to how diabetes 
treatment is perceived. The issues are prevalent both within the way 
the current pumps are designed and how they are perceived by users. 
Therefor I believe it is particularly important to question the norms 
surrounding the products from a gender theory point of view. 

Users wants 
& needs

Questioning 
norms

Conflict?

Turning point!

Research & development
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Realistic technology? 
One of the questions I’ve had to relate to is how far in the future I 
want my technology to be since the research in this field is so rapidly 
progressing. There is for example already research being made on 
creating an artificial pancreas which would be completely implanted 
under the skin.

However it felt important to me that my project was possible to realise 
within the reasonably near future. At the same time I want to work with 
emerging technology and be in the forefront of the field.

I made the decision to design the pump with roughly the same volume 
as the smallest existing pump, the cell novo which is 13 x 40 x 60 mm. 
This was in order to make the project realistic and still be able to focus 
on other things than the inside technology.

 

Bulky “beeper”

Now Probable future

X= where I want to be

X
Implanted 
pancreas

Research & development
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3 Possible styles
There are three possible ways for me to approach designing this project. 
Either I can choose to continue with one of the two existing styles, the 
medical device style and the mobile device style, or I could try to find a 
new unknown way of designing it.

Turning point!

Research & development

Mobile device 
style

Medical device 
style ???????
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The Medical Device style

The patch pump Omnipod is a good example of a typical medical device 
styled item. It is white, in hard plastic and the shape is geometrical 
rather than organic.

In her Master thesis of industrial design from Konstfack “The tube“ 
Christine Sundbom (2011) wants to question this style. Sundbom 
concludes that technology has high status within medical design and the 
body has low status. “Medical design can be accused of following norm.

By this I mean that instead of letting the discourses related to the 
medical ventilator be part of the design process, medical design 
discourse follows a norm of product gestalt that is argued to 
express what’s ‘medical’.” (Sundbom, 2011)

It is also very interesting to me to look into what other types of related 
discourses exist for the insulin pumps. I like this questioning approach 
because I believe it can lead to a new type of design, which is more 
innovative and represents new ideas.

Research & development

Mobile device 
style

Medical device 
style ???????
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The Mobile device style

From my own research, and by speaking to users, it seems that the most 
prevalent style for the pumps to have is that of imitating mobile devices. 

Users say:

 “It looks like an old beeper.” (About a medtronic pump)

 “I really want the new cellnovo, because     
 it looks like an I-phone.” 

 “Well it’s just a white box really.” (About the cellnovo)

As I see it there are two major problems with the mobile device style. 
The first one is that if they imitate a mobile device then they will feel 
outdated when that medical device starts to feel outdated.

The other problem which I see as an even bigger issue, is that this style is 
a way of hiding the condition by camouflaging it as something entirely 
different. By doing so I believe that this promotes the notion that 
diabetes is something that needs to be hidden and disguised.

Research & development

Mobile device 
style

Medical device 
style ???????
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Uncharted territory

So what then are the other related discourses where I could find 
inspirations. I started looking into mainly 5 different areas. These where:

•	  The pancreas, the organ that delivers insulin inside the body.

•	 The subcutaneous zones of the body, where the pump will be 
placed.

•	 The technology inside the pump, could it be made more visible?

•	 A parasite, the pump resembles a leach in some ways, it is 
something that attaches to your body and interacts with your 
blood.

•	  Jewellery, this is interesting because it relates to pride and 
desirability.

Research & development

Mobile device 
style

Medical device 
style ???????
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Self testing
In order to gain insights I tried living with a home made replica of the 
pump for a day. I found that after I while I stopped thinking about it, 
but sometimes the cannula would bother me. 

During exercise I wore the pump in my sports  bra, and it didn’t bother 
me much at all.

I liked to touch the infusion site, it felt a little bit like scratching a scab. 

The hardest thing was probably to remember to always pick the pump 
replica up and fiddle with it when I ate, but then if I were actually 
diabetic this would have a greater importance to me.

I also tried a Hypoglycemic simulator at the UK diabetes conference to 
get a feeling for what a hypo event could be like.
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3 initial concepts

For the interim presentation I created three sketch concepts to work 
further on. Each concept was based on a persona that was created during 
the workshop.

Persona 1: Mr fashionisto

Mr fashionisto was based on the characters “Björk“ and “The 
fashionista“ which were created at the workshop. He is 29 years old and 
works as a PR-manager in London. He is a trendsetter who always keeps 
himself up-to-date with the latest music, art & design.

Concept 1: Pancreas

The pancreas concept was inspired by the pancreatic organ and other 
biological aspects related to diabetes, such as the molecular shape of 
insulin.

The pump uses the cannula as a decorative element and there are two 
suggestions for how the accessory could look, like an LED- T-shirt or a 
an earring that moves with your glucose reading.

Research & development
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Persona 2, Ms Sporty

This persona was based on the workshop personas Active Athlete & 
The Fashionista. She is 23 years old and is a student of business school, 
she likes fashion and going clubbing and is also a very active football 
player.

Concept 2, Sporty fashion

This concept is made for an active lifestyle. The pump interface is 
featured as a touch screen bracelet. There is also a “vacuum chord“ 
solution for the cannula, making it less obtrusive.

In this concept the actual is made as flat as possible to be discrete 
under clothes and to not risk getting stuck in anything when doing 
sports. It is also made in soft silicon to fit the body better.

Research & development
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Persona 3, Mrs Business 

This persona was based on ”The Busy Businesswoman” from the 
workshop. She is a 51 years old business executive who enjoys good 
food, wine and mingling.

Concept 3, Exclusive

I looked into luxurious jewellery design for this concept. The pump is 
facetted to look like a diamond, and there is an accessory in form of a 
brooch that you can place on top of the pump to “hide by embellishing“ 
it.

Research & development



BAX PROJECT REPORT

32Hanna Markgren

By looking at the existing design of the pump systems and trying to 
analyse it from the perspective of power structures, such as those related 
to gender and ethnicity, I made these findings:

Colours

The predominant colour is white, there are very few skin tones, and if 
they exist it is only a light beige “Caucasian“ colour that exists. However 
some pumps have interchangeable shells, and then more colours are 
available, however not skin tones.

Form

The forms are almost always very simple and geometrical. There are no 
forms that look like they’ve been inspired by the body or other related 
discourses.

Materials

There are only hard materials in the pump systems, even though it is 
meant to be attached to soft, fatty areas on the body.

Relationship to the disease

There are no visible traces of diabetes in the current design, it is 
camouflaged by other aesthetics, such as that of mobile devices or the 
diffuse “medical” style. 

Relationship to technology

The medical technology is also hidden, the only exception could be 
Omnipod, which is in a semitransparent material so you can hint the 
technology inside.

Norms shaping the current design

Final concept development
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Questioning norms - a path to 
innovation
Existing pumps

Geometrical form

Hard material

White

Hidden technology

The new pump

Bodily form

Soft material

Not white

Decorative technology

Constructed dichotomies

I used a similar method as Christine Sundbom (2011) did in looking 
at constructed dichotomies within medical design. Constructed 
dichotomies can be said to mean constructed opposites, and it is used 
by gender theorists to explain how certain power structures can be 
maintained by placing two things opposite each other and also giving 
one of these things higher status than the other.

I analysed the design of the existing insulin pumps on the market from 
this perspective and found it to be an excellent basis for questioning. For 
instance, why must the pump be in a geometrical form when it attaches 
to the body? Why must it be white? Why must it be made in a hard, 
rigid material?

I found it interesting to give the wearer the choice of leaving the 
technology visible. This is partly because I believe transparency indicates 
security to many people, but I also wanted to raise questions about 
the relationship between technology and the body. Why are they often 
considered opposites? 

Turning point!
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Cyborgs & Medical design
When discussing topics of technologically enhanced bodies cyborgs are 
a natural source of inspiration. Cyborgs are a mix between humans and 
machines, they have both biological and technological parts. One could 
thusly argue that for example a pace-maker user is a cyborg, but perhaps 
there are more striking similarities to cyborgism within the field of sports 
where physically disabled athletes are now reaching similar levels as the 
world’s best healthy athletes by the aid of finely tuned prosthetics. They 
could be argued to be physically “enhanced“ by their prosthetics, just 
as cyborgs often are depicted as enhanced in skills compared to regular 
humans by technology.

In her prolific work Simians, cyborgs and women: the reinvention of 
nature, Donna Haraway (1990), explores the cyborg from a gender 
perspective. She concludes that the creature is interesting to feminists 
in many ways, for example in how the hybrid nature of cyborgs could 
question dualistic views of humans.  Gill Kirkup (2000) concludes that 
Haraway’s book helped the feminist movement see technology and 
science as a way to achieve goals rather than simply a male-dominated 
sphere that shuts out women.
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I decided that the best way to solve the problem of the wire getting 
tangle was not to design a better solution to keep it but rather to remove 
it entirely. I would therefor use a patch pump solution.

However, in today’s patch pump system the whole patch pump is 
thrown away after 1 use, which means it only lasts for three days, 
although it is only the insulin cartridge and the infusion set with the 
cannula that actually needs changing. So I decided that my pump should 
consist of two parts, a replacable part with the insulin and the needle 
and a reusable part with battery and electronics.

The pump - functions

Disposable - 
insulin and 
infusion set

Non-disposable - 
pump electronics & 
rechargeable battery
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I was inspired by  the pancreas organ as well as leeches in the formgiving, 
when I started sketching in clay

The kidney shape

I quickly found that the kidney shape was a good starting point, it was 
versatile and fit the different areas where the pump would go quite well.

The pump - form inspiration
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First round of forms for critique

I showed these sketches and clay forms to Karin Rubing, Christofer 
Blixt & Josefine Larsson in my class at Konstfack via skype to get their 
critique. They said that the form while it seemed functional still lacked 
character. They also pointed out that I had used basically the same shape 
in all the examples and could afford to branch out more. They advised 
me to do more studies on the body and to do more extreme forms to 
find interesting characteristics.

Pump form, step 1
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Round 2 of sketching for the pump
Sketching on the body 

I sketched freely on the body with oven clay in order to better get to 
know the area and its characteristics. The forms that came out of this 
session were quite “blobby” and bumpy, but I thought I saw a common 
denominator in a line of movement that resembled the kidney form.
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Pump form, step 2

3 new forms 

As a result of the branching out of sketching, and sketching on the body 
three new shapes emerged.

I showed these again to my classmates at Konstfack to get feedback, as 
well as to one of the insulin pump users I spoke to. My classmates all 
liked different shapes for different reasons, but they gave me the advice 
to find key words that I wanted the form to fit into.

The pump user liked the “beetle” form the best because he didn’t like 
that the forms “Spawn“ and “Drop“ reminded him of slugs.
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Material mock-ups

I made really quick mock ups of the models 
in a similar material to the final one, silicon, 
to test how flexible they were. I found that the 
“beetle“ was the most bendy. But when I taped 
the models to my body and moved around I 
found that there was little difference in feeling 
of flexibility and that even the most rigid, the 
“drop“ could be turned in such a way that it 
moved with the body quite naturally. However 
it is hard to tell how big the difference between 
the forms are without further testing.

Regardless, the fact that the “beetle” is the most 
flexible one is most probably an advantage.
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The winning form
After speaking to users and fellow designers I decided that the beetle 
form was the best one. I tried to find three key words for my formgiving:

Human (not animal)

“The other two shapes remind me of slugs“ said one of the users I was 
in contact with. When the forms were standing alone they all had 
connotations to different animals, but when placed on the body the 
beetle shape didn’t seem to look like any animal, yet it still harmonised 
well with the body.

Friendly (but not cute)

I wanted the form to express friendliness because I wanted the pump 
to feel like a friend to the user. Defining friendliness in a form is not 
easy, but I think that soft round shapes may express it. Cuteness to me 
has to do with childishness, and often a cute form will have figurative 
characteristics.

Living (but not moving)

Dynamic is a word that connects to living, I found that the beetle form 
was dynamic because it seemed not to have just one line of movement in 
it but several. It seemed to be stabile, not going anywhere.

Turning point!
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The accessory

Two main concepts

These are the two main concepts I worked out. They are both based on 
making more intuitive portraits of glucose readings.

They are based on simple stepping motors connected to a wireless 
interface. They are meant to be connected to a smart-phone app that 
interprets there glucose value into a shape. 
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Taking the necklace forward
I chose to take the necklace forward because I thought it could create 
more interesting shapes than the brooch. I was inspired by a sculpture by 
Tony Cragg and by insulin molecules.

The necklace would have 4 moving parts that rotate with your glucose 
readings. It is not meant to be informational so much as a kind of 
portrait. However they will signify if your having a good or bad reading, 

The piece of jewellery should say ”I am pride of who I am, and because I 
have diabetes I can use this jewellery that you can’t.”

Turning point!
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Jewellery inspiration
I looked at contemporary jewellery art for inspiration in my design, I 
especially looked at jewellery artists who have themes of the body, like 
Rudt Peters (below right) and medicine, like Cristophe Zellwegger 
(right). Therese Stawlin (below left) also made an interesting series of 
works on the theme of disease.

Speaking to jewellery artists

“Jewellery can be anything“

In order to better understand the jewellery aspects I spoke to my 
colleagues at the Fine Arts Jewellery department at the GSA. They gave 
me general advice on the formgiving and also told me that I shouldn’t be 
afraid of using any particular material, because these days, jewellery can 
be anything.
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Sketching shapes
I started sketching by cutting wood in different shapes. Then I could see 
what kind of shapes they made when put together.

An initial idea was to have them moving around in fabric but this I have 
since discarded.

I then started to sketch with clay on a piece of wood in order to get the a 
more organic shape.
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Blood design language 
I thought about why I was designing the shapes the way I did and 
realised I wasn’t sure where my inspiration came from. Then I started 
thinking that if the pump was related to the subcutaneous area, the 
fleshy parts of the body where it would live, then the accessory should 
be related to blood, because that’s what it’s about, blood glucose, and it 
is drops of blood that the readings come from. I then started looking at 
veins and arteries and found some interesting shapes. 

Turning point!
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Sketching surfaces
After I decided the main shapes of the 4 pieces of the accessory I started 
sketching on surfaces and shapes to go on top of it.

I wanted a form that felt living and organic. I didn’t want a form that 
looked too much like bone, since bones to me connect to death.
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Decorative electronics

As I thought more about the blood theme my focus shifted from 
creating a very characteristic surface on the outside to looking at what 
the inside of the accessory could look like. 

Returning to the theme of blood I decided to try to make the necessary 
wires and electronics into decorative elements by playing with the 
aesthetics of veins and arteries.

This required a less “busy“ shape on the outside form in order for the 
insides to stand out, which I then also designed.

Turning point!
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The pump - first sketch of final concept

This is the first sketch I did of the final concept. The pump reflects a 
merger between human body and technology. It is soft, like skin, and the 
shapes are rounded like the body parts where it will be placed.

The colours in the sketch represent mappings of a single persons skin-
tones, painted on in a sort of camouflage pattern. The main material will 
be much like transparent silicone.

It was also important to me to let technology have a place in the design, 
since this is also a technological object. Therefore parts of the colour 
coating of the pump will be absent on the outside and on the inside, 
the part that goes towards the body, it will be completely transparent, 
allowing the user to see what they are putting towards their body. 

However after finishing the first model I realised I didn’t want to paint 
it. I wanted to keep the electronics on the inside visible, and instead 
make them more decorative.
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The Accessory - sketch of final concept

This is the first sketch of the final concept of the accessory. As the parts 
turn they will create different shapes, each shape indicate a different 
glucose value. The shapes become like portraits of the vital status that 
day.

The normal glucose value shape is straight and not bent, in order to 
signify calmness. The low glucose shape resembles a downward pointing 
arrow. The high glucose shape resembles an “S” and is the most broken-
off shape.

The design is inspired by blood, by veins and arteries, and the 
transparent material allows the decorative electronics on the inside to be 
visible.
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After finishing the first models I went from Glasgow to Stockholm 
to present them. My presentation and model were critiqued by Anna 
Holmquist and Bo Westerlund. They suggested I make some changes 
to the models. Anna Holmquist felt that the electronics on the inside of 
the model of the pump were not decorative enough to be left bare. She 
also expressed that the fastenings of the chain on the necklace and the 
chain itself did not convey the same level of craftsmanship as the rest of 
the necklace, I decided to take this critique into consideration and redo 
the pump model and the fastening of the chain and the chain of the 
necklace.

Presenting the first versions of the 
models in Stockholm

Final concept development



BAX PROJECT REPORT

52Hanna Markgren

The final model of the pump has more worked through details in 
the electronics part. I used a red circuit board and different coloured 
electronic components to create a more decorative expression. This is not 
meant to look exactly like the electronics in a working piece but is rather 
a representation of what it could look like if one took aesthetic values 
into consideration when designing functional electronics.

The pump, final model

Final concept



BAX PROJECT REPORT

53Hanna Markgren

The pump, functions
How it works

Modules wihin membranes, an idea on acheiving flexibility

By separating the parts of the pump that still need to be hard into 
modules flexibility can still be acheived. 

The pump is powered by a 
rechargeable battery.

The disposable insulin and infusion 
sets are changed every 3 days.

Cannula insertion and insulin dosage 
is controlled by a smart-phone app.

Disposable insulin 
and infusion set

Nondisposable 
battery & 
electronics

The pump will move with the body because of the flexible material. When the pump needs to alert 
attention, e.g. if batteries are low, it 
will become slightly warmer.
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Skin colour?

What is skin colour? In medical design, e.g. on band-aids you can 
sometimes see the text “skin colour“ meaning beige, apparently.

In order to question this I made mappings of the colours on my own 
skin.  I was inspired by portrait painters such as Jenny Saville, who 
exhibit how versatile the colours in a face can be. With the colours of 
my own skin I made an example of what an individualised version of 
the pump could look like.  Of course if it were any other person’s skin it 
would look very different.
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Personas & indiviualisations

At the Glasgow School of Art the method of working with personas 
is often used. A persona is a fictive person based on real people from a 
target group. By working with a single person instead of a group it may 
be easier to create ideas, since a single person may be easier to relate to.

The personas I created for this project are based on the personas from 
the workshop. Each persona would need two pumps, since they are re-
chargable and one should be in the charger while the other is in use. 

Mr fashionisto is a very fashionable young man who is in the forefront 
of trends. he chooses the uncoloured version of the pump as well as the 
“skin coloured“ one.

The Busy Businesswoman can’t be bothered with two different colours 
on her pump. She chooses a pink pump close to her own skin colour.

Hiker dad has always wanted a tattoo, so he chooses to have one on his 
pump. He also has a turquoise version.

The pump, examples of individualisations

Persona 1

“Mr fashionisto”

Persona 2

“Busy Businesswoman”

Persona 3

“Hiker dad”
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The final model of the necklace has more worked through details in the 
fastening of the chain and the chain itself. The chain is layered doubly 
and triply around the neck in order to balance the heaviness of the 
pendants.

The necklace pendants are fastened to each other by magnets, in order to 
show how they could move if it were a working prototype.

The accessory, final model

Low glucose value.

Normal glucose value.

High glucose value.
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The accessory, functions

Stepping motor

Diabetics depend on 
continuously testing the 
level of glucose in their 
blood.

The glucose value is fed 
in to a smart-phone app 
which sends a signal to the 
necklace.

The necklace moves and 
turns into a “portrait“ of the 
glucose value.

The wearer can now 
communicate their glucose 
level to the people who 
know them. 

Rechargable battery

Bluetooth receiver

How it works

Technical components

This is a sketch of the technical components the necklace 
would require to work. It would need a stepping motor 
to rotate the parts, a battery to power it and a bluetooth 
receiver to receive signals from the app.

High glucose

Low glucose

Normal glucose
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Display

For the exhibition I gave a lot of thought to how to best display the 
pieces. I built a podium for the pump with a top that I made in a shape 
that would resemble a bodily form.

I hung the necklace from a rounded form so that it would resemble what 
it would look like hanging from a neck. 

The exhibition

Reactions from visitors

Mostly the reactions from the visitors were 
positive, many said that the necklace was “cool” 
and that the pump seemed like a better solution 
than the existing pumps.

However I also had some negative reactions 
regarding the necklace. One person said it was 
“disgusting“,  “like worms, or entrails“, and that 
they “didn’t like to see disease“. Another said it 
was “stigmatizing“ to display one’s disease.

To me the negative comments are in a way 
more interesting. They show that bodily form 
is still controversial, even disgusting to some, 
and that there is still a taboo around showing 
one’s disease. Part of the reason I designed the 
necklace the way I did was because I wanted to 
start a discussion around this.
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Summary 
I have questioned the societal norms which have shaped the existing 
products on the market, mainly from a gender design perspective. This 
questioning  has led to innovation within materials, formgiving and 
function.

I have dealt with the issues of pride and shame connected to diabetes, 
and addressed them throughout the design process. I have tried to 
invoke pride in a long-term perspective by creating designs that have 
raised, and hopefully will continue to raise, discussions.

By creating forms inspired by the human body and by making the 
necessary electronics not only functional but also decorative I have 
attempted to create a design that allows space for both technology and 
the human body.
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