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As a Bachelor thesis for two Swedish students from Luleå University of technology, a project was imple-
mented at IDEXX Laboratories, Westbrook, Maine, USA in autumn 2014. IDEXX Laboratories is a diag-
nostic product development company that develops products for veterinarians and technicians.

The assignment was to develop one of IDEXX Laboratories new products for urine analysis that is current-
ly, only available as a prototype. The goal has been to identify user needs to be able to design an intuitive 
product with small margins for error.

From the identified uses needs, a mission statement was made.
“A reliable product that is easy to use and deliver fast results.”

From the identified user needs, research questions for the project were compiled. Those have been: 

How can the design be made more intuitive for users?
How can the functions be integrated into one design the best possible way?
How can the design be integrated with IDEXX design guidelines?
How can we prevent accidental cuvette spill from the cuvette holder by the users?
How can we change the design of the cuvette holder without removing the only one way fit in the instru-
ment?

Through creative methods such as morphological analysis, brainstorming and Osborn’s checklist, solu-
tions for all the six interaction points were developed. These were illustrated by sketches, drawings and 
CAD models which were then used in the evaluations of the ideas and the concepts. The concepts were 
further developed and down selected to eventually become two final concepts.

The first one, Vänorts, is a concept for the instrument door, with buttons, waste drawer and other intuitive 
solutions, to make the workflow for the veterinarians easier.

The second final concept, Dalälven, is a solution for the Cuvette holder and the holder attachment. The 
solution will prevent the users from accidentally remove the Cuvette holder and spill all the Cuvettes and 
it still has the one way fit. 

The final concept including final recommendations of further development will be submitted to IDEXX 
Laboratories, Inc. as the final step in the process.

KEYWORDS: BACHELOR THESIS, BACHELOR OF SCIENCE, ENGINEERING, PRODUCT DE-
VELOPMENT, URINE ANALYSIS, VETERINARY EQUIPMENT, USABILITY

ABSTRACT





Som ett examensarbete för två studenter på Luleå tekniska universitet, genomfördes ett projekt på IDEXX 
Laboratories i Westbrook, Maine, USA under hösten 2014. IDEXX Laboratories är ett diagnostiskt pro-
duktutvecklingsföretag som utvecklar produkter för veterinärer och tekniker. 

Uppdraget var att utveckla en av IDEXX Laboratories nya produkter för urinanalysering som idag endast 
finns som prototyp. Målet har varit att identifiera användarbehoven för att kunna designa en intuitiv pro-
dukt med små marginaler för att göra fel. 

Från de identifierade användarbehoven skapades ett uppdragsmål.
”En pålitlig produkt som är lätt att använda och som levererar snabba resultat.”

Utifrån de identifierade användarbehoven skapades forskningsfrågor som projektet har kretsat kring. De 
frågeställningar som teamet har jobbat emot lyder som följande:

Hur kan designen göras mer intuitiv för användaren?
Hur kan funktionerna integreras i designen på bästa sätt?
Hur kan designen integreras med IDEXX design riktlinjer?
Hur kan vi förhindra användaren från att oavsiktligt spilla ut Cuvetterna ur Cuvette hållaren?
Hur kan vi ändra designen på Cuvette hållaren utan att ta bort att den bara passar åt ena hållet?  

Genom kreativa metoder så som Morfologisk analys, brainstorming och Osborns idesporrar utvecklades 
lösningar för samtliga sex interaktionspunkter. Dessa illustrerades genom skisser, ritningar och CAD 
modeller som sedan användes vid utvärderingar av idéer och koncept. Koncepten vidareutvecklades och 
sållades för att till slut bli två slutkoncept. 

Vänorts, som är ett helhetskoncept för instrumentets dörr, med knappar, skräplåda och andra intuitiva 
lösningar för att underlätta arbetsflödet för veterinärer.

Det andra slutkonceptet, Dalälven, är en lösning för Cuvette hållaren och dess infästning som ska förhin-
dra användare att av misstag lyfta upp Cuvette hållaren och spilla ut Cuvetterna. Konceptet gör även att 
det fortfarande bara att passar åt ena hållet.

Slutkoncept inklusive slutgiltiga rekommendationer för fortsatt arbete överlämnas till IDEXX Laborato-
ries, Inc. som en sista del i processen.

NYCKELORD: EXAMENSARBETE, HÖGSKOLEINGENJÖR, INGENJÖR, PRODUKTUTVECK-
LING, URINANALYS, VETERINÄRSUTRUSTNING, ANVÄNDARVÄNLIGHET 
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1 INTRODUCTION

”IDEXX Laboratories, Inc., is the global market leader in diagnostics and information technology solu-
tions for animal health and water and milk quality.” (IDEXX Laboratories Inc., 2014a)

Following context is a report for a bachelor thesis, of 15 hp, in Industrial Design Engineering at Lulea Uni-
versity of Technology 2014. Over a period of ten weeks a development project has taken place at IDEXX 
Laboratories, Inc., named as IDEXX below, in Westbrook, Maine, USA. The project includes development 
of a prototype of a product for urine analysis, which does not yet exist on the market.

Figure 1. IDEXX Logotype (IDEXX Laboratories, Inc. , 2015a)

1.1 PROJECT STAKEHOLDERS
The stakeholder and outsourcer for current proj-
ect is IDEXX Laboratories, Inc. 

The primary target group is veterinarians and 
technicians. They are the ones who will have use 
of the future product and the whole project is 
made with their best interest in mind.

Since the product is an instrument for veterinar-
ian clinics, an indirect target group is also the 
patients and the patient’s owners. They will be af-
fected of the final outcome from the product and 
they need the veterinarians to be able to perform 
their job properly.

A stakeholder for current project is also Lulea 
University of Technology, since it has been per-
formed as a bachelor thesis at the university.

1.2 PROJECT INCENTIVES
IDEXX is a diagnostic product development 
company. They have different solutions and aids 
for urine analysis on the market today but are 
currently working on a whole new product, the 
urine analyzer.

The Urine analysis instrument is today only a 
prototype developed for human urine. IDEXX is 

trying to adapt this prototype for the veterinarian 
market and animal urine, to be able to introduce 
an actual product on the market. This project is 
therefore a small section of a larger project were 
the goal is to adapt the product to animal urine.  
The project description which was compiled be-
fore the team begun the project (Appendix I), in-
volves exploring the design and development of a 
diagnostic analyzer instrument and a urine sam-
ple holding consumable, further called cuvette 
and cuvette holder. One goal was to analyze the 
exterior design of the current prototype instru-
ment and provide recommendations on improve-
ments that could improve the user experience of 
the instrument.  Also create 3D prototypes of the 
modified designs and test these design improve-
ments with customers.

The goals have thereafter been modified to fit the 
timeline and expectations from both the stake-
holders and the team.

Both parties agreed that the interaction points for 
the study would be concentrated to exterior inter-
action points and one internal interaction points, 
see Figure 8 Internal interaction points and Fig-
ure 9 external interaction points.
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Representatives for the outsourcer, IDEXX Lab-
oratories, also wanted a study of pipettes and pi-
pette tips that would be appropriate for the prod-
uct. Therefore a pipette study was added as a side 
project, see appendix III.

1.3 PROJECT AIM
The overall aim of the project is to create an in-
strument for urine analysis that is intuitive and 
easy to handle for veterinarians and technicians. 
The instrument should have exterior and internal 
interaction points that is designed to prevent er-
rors and easy for unexperienced users to handle.  

1.4 PROJECT GOALS
The goal of the project is to investigate the user 
needs of the urine analysis instrument to further 
develop an intuitive product that is easy to handle 
for its users and is well adapted with IDEXX line 
of products. 

The overall improvements will be focused on the 
appearance, the exterior interaction points and 
one internal interaction point. The appearance 
should be well aligned with IDEXX other pro-
ducts to create an obvious IDEXX expression. 
The interaction points should be intuitive, give 
good feedback and be easy to handle to give a 
positive user experience. All functions should be 
designed to avoid errors but still create an easy 
workflow for the users, as well as be integrated 
into one clean, simple design aligned with IDEXX 
design guidelines. 

For the internal interaction points are specific go-
als made since it has a few known problems. The 
function of the interaction point needs to remain 
with a one way fit in the instrument. As the other 
points it needs to prevent errors by the users, spe-
cifically it needs to prevent the users from spilling 
cuvettes from the holder, see chapter 2 for further 
explanation of the functions.  

The project will result in a conceptual solution of 
the product. Solutions of both the exterior and 
the internal interaction points should be integra-
ted into the concept. 

The overall aim and goals of the project are sum-
marized by following research questions: 

• How can the design be made more intuitive 
for users?

• How can the functions be integrated into one 
design?

• How can the design be integrated with 
IDEXX design guidelines?

• How can we prevent accidental cuvette spill 
from the cuvette holder by the users?

• How can we change the design of the cuvette 
holder without removing the only one way fit 
in the instrument? 

1.5 PROJECT SCOPE 
Since this project is a small section of a larger pro-
ject, some research has already been done. This 
will therefore be analyzed and implemented in 
the project. 

Minor consideration of a budget will be held 
during this project. This student development 
project is minor part of a larger project at IDEXX. 
The costs for this project are at such low level 
that a budget will not be necessary to establish. 
Since the cost’s that will emerge, for example pro-
totyping, should all be within the budget of the 
main project. All manufacturing of for example 
prototypes will be made in-house. Costs for po-
tential production of the concepts will although 
be an important determining factor regarding se-
lective methods. To complex and expensive solu-
tions will not be selected for further development 
in the implementation phase. 

In the main project material and bigger parts 
of the manufacturing methods are mainly deci-
ded, therefore only small consideration will be 
taken regarding production and manufacturing 
methods. Focus will primarily be on conceptual 
developing, from a functional human-machine 
perspective. 

Because of this, no stress calculations will be 
made. Engineering feasibility will be judged to-
gether with experts at IDEXX.

Changes of the shape of the product are known to 
be made, but were excluded in this project. This 
since it was not a major problem to the stakehol-
der and the amount of time was preferred to be 
spent more on other interactions points. 
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1.6 THESIS OUTLINE
Chapter 1 includes an overview of the performed 
developing project of a urine analyzer, why this 
project has been implemented and the stakehold-
ers of the project.

Chapter 2 contains a minor description of the 
company, IDEXX Laboratories, Inc., which is the 
primary stakeholder in this project and how a 
urine analyz is preformed.
  
Chapter 3 covers the theory behind the scientific 
base of the work. Why this project is performed 
are also a part of the chapter.

Chapter 4 includes how the process has been per-
formed and which methods and techniques have 
been included in the work. 

Chapter 5 shows the result of all the work, such as 
collected data and results from different creative 
sessions and other methods.

Chapter 6 present the final concept, visualized 
with renderings and explained in detail. The final 
recommendations are included as well. 

Chapter 7 is a discussing over recommended 
changes to the product, possible errors made in 
the developing process and an overall evaluation 
of the project.  

Chapter 8 is a discussing of the work done rela-
tive to the project objectives and aims. The con-
clusion the team has been able to draw from the 
work done.
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2 CONTEXT

Figure 2. IDEXX Purpose (IDEXX Laboratories Inc., 2014_1)

In the following chapter the company and the stakeholder for the project, IDEXX Laboratories, Inc. 
is being described. This includes a quantity of corporate elements and IDEXX purpose, learned from 
IDEXX Laboratories official international website.

2.1 THE ORGANIZATION
IDEXX Laboratories, Inc. is a diagnostic product 
development company that works to keep ani-
mals healthy and milk and water safe.
  
David Shaw founded the company 1983 in Port-
land, Maine and by 1991 the company was a 
publicly traded company and relocated to their 
current location in Westbrook, Maine. Today 
they are the world leader in veterinarian diag-
nostic instruments, reference laboratory services 
and dairy and water testing (IDEXX Laboratories 
Inc., 2012a). 

IDEXX Laboratories is now a worldwide inter-
national company and has approximately 5 900 
employees (IDEXX Laboratories Inc., 2014b), 
working in more than 175 countries around the 
world including North America, Europe, Africa, 
Australia and Asia. (IDEXX Laboratories Inc., 
2009) Corporate headquarters are located in 
Maine, U.S and their European Headquarters are 
located in the Netherlands. In 2013, IDEXX had a 
revenue of $ 1 377 058 (IDEXX Laboratories Inc., 
2014d).

2.2 IDEXX PURPOSE & GUIDING PRINCIPLES
IDEXX purpose is “To be a great company that 
creates exceptional long-term value for our custo-

mers, employees and shareholders by enhancing 
the health and well-being of pets, people and li-
vestock.”, see Figure 2 IDEXX Purpose. To enable 
this, they have a few guiding principles described 
below (IDEXX Laboratories Inc., 2014c):

Achieve and sustain market leadership – A strong 
desire to accomplish the goal, combined with the 
passion and skill to be the leader in the market, is 
the IDEXX method to achieve market leadership.    

Exceed the expectations of our customers – 
IDEXX put the needs of their customers in the 
center of all parts of their business.  

Empower and reward our employees – IDEXX 
believes in treating each other with trust and re-
spect. Based on merit and result, IDEXX provide 
their employees with different kinds of opportu-
nities to learn, contribute and benefit.

Innovate with intelligence – By seeking inspira-
tion both inside and outside the company, they 
are creating intuitive, high quality products and 
services with a great customer benefit. 

Cultivate entrepreneurial spirit – IDEXX en-
courage initiative and creativity combined with 
a dedication to carefully perform projects, were 
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their ability to recognize new opportunities al-
lows them to succeed.    

Contribute to our communities – With high ethi-
cal standards and an understanding of their en-
vironmental responsibilities, IDEXX believes in 
contributing to the health and quality in the com-
munities in which they do business.

2.3 PRODUCTS AND GUIDELINES
IDEXX have a large variety of products and ser-
vices. This includes both veterinarian instru-
ments such as IDEXX VetLab® Station, SNAPshot 
DxTM Analyzer and ProCyte DxTM Hematology 
Analyzer and consumables such as SNAP® Feline 
proBNP Test and IDEXX Bovine Pregnancy Test. 
(IDEXX Laboratories, Inc., 2014)

IDEXX Laboratories has a specific appearance of 
their products and certain guidelines that needs 
to be followed when designing their products. Fi-
gure 3 shows a good example of this where you 
can clearly see some specific attributes, such as 
the simple shape and radius on the corners.  

IDEXX modifies their guidelines from time to 
time to always be up to date with the market. The 
two products in figure 3 and 4 is a typical example 
of this. 

Figure 3. ProCyte Dx Hematology Analyzer (IDEXX 
Laboratories Inc., 2014_2)

Figure 4. Catalyst One Chemistry Analyzer (IDEXX 
Laboratories, Inc., 2015_1)

Where as earlier products from IDEXX, such as 
the ProCyte Dx, figure 3, has a color coding of the 
specific area the product is a part of. For example 
instruments for blood analysis has red details and 
instruments for urine analysis has yellow details, 
as seen on the VetLab UA Analyzer in figure 6. 
This is however an attribute that IDEXX no long-
er implement on their products, as seen on the 
Catalyst One in Figure 4.

What is specific about IDEXX products and are a 
direct result from the guidelines, is that they have 
a minimalistic and clean design; less is more ac-
cording to the IDEXX guidelines. The products 
should not have too many details or different 
shapes overall. The simple, basic, shape of the in-
struments, as well as the specific round-tangled 
shape of details such as buttons and lights, as seen 
on the ProCyte, is a good example of this.

Since the larger analysis instruments often stands 
on counters in veterinarian clinics, they also have 
specific measurements they need to be restra-
int within. Regarding both height and width the 
instruments needs to fit within the standards of 
kitchen counters and cabinets. Since clinics of-
ten have very limited space, IDEXX often tries to 
keep areas as sides and tops of instrument clear 
of details. This so that smaller lab equipment can 
be stored on top and bigger instruments can be 
placed beside each other.   
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Within the urine analysis market the products 
included are IDEXX VetLab® UA™ Analyzer and 
associated IDEXX UA™ Strip, which help reading 
the results from the dipstick. This is further des-
cribed in chapter 2.5, The Urine Analysis process.

Figure 5. SNAP Feline proBNP Test (IDEXX Labora-
tories Inc., 2014_3)

Figure 6. IDEXX VetLab UA Analyzer with UA Strip 
(IDEXX Laboratories Inc., 2014_4)

Figure 7. The urine analyzer

same group of people as the Mini. The dip stick 
and the Refractometer cannot be replaced by the 
mini, they would still be necessary in order to do 
a complete urine analyze. The one instrument 
it can replace is the microscope, since the Mini 
shows pictures of what you otherwise would see 
in the microscope. 

The major target group is small clinics that nor-
mally send their tests to larger labs because of 
their lack of knowledge. These clinics can gain 
time and effort by using the Mini, since the Mini 
do the difficult part of analyzing the organisms in 
the sample. The technicians could easily look at 
the samples themselves with the Mini and deter-
mine whether or not it is something harmful in 
the sample.

Although, people with knowledge and experience 
enough to handle a sample in a microscope could 
still gain time and money by using the Mini. This 
since the Mini reduces the steps in the workflow.

2.4.1 INTERACTION POINTS
The interaction points that have been the subject 
of the development project are described below in 
Figure 8 Internal interaction points and Figure 9 
External interaction points. The external interac-
tion points are here button, pipette space, sample 
area and waste drawer. The internal interaction 
points are holder attachment and cuvette holder.

2.4 THE IDEXX URINE ANALYZER 
The instrument is today designed for the human 
market and is by IDEXX being implemented 
into the veterinarian market. This means that 
no equivalent products exist on the veterinarian 
market today. The Mini Urine Analyzer, further 
called “the Mini”, is only a prototype. The vete-
rinarian market has similar but a lot bigger pro-
ducts, which mean no product that target the 
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Figure 8. Internal interaction points

Figure 9. External interaction points

2.4.2 HOW THE INSTRUMENT WORKS 
By using the IDEXX Urine analysis, (M. Scott, 
personal communication, 22 October 2014) ex-
plains that the workflow of urine analyzes could 
be done as following steps: 
• Collect urine sample. 
• Reload cuvette. 
• Load urine in cuvette. 
• Start the process by pressing the start-button.
• Name the sample through a barcode.
• Read results. 
(Radius Product Development, 2012) 

Figure 10. Loading a urine sample into the cuvette.

Provided that the instrument is already running, 
the first interaction with the instrument is to load 
a cuvette when performing urine analysis. By 
pressing the top START button a cuvette is being 
pushed forward, from the cuvette holder onto the 
sample area, by the instrument. 

The cuvette holder. figure 11, is a disposable pro-
duct that contains 50 cuvettes. Each cuvette, figu-
re 13, is a consumable that can hold one sample, 
meaning that at most 50 runs can be made before 
the cuvette holder needs to be switched. By two 
simple grooves on each side, the cuvette holder is 
being held in place in the holder attachment. 

Figure 11. The cuvette holder and the holder attachment.

When a cuvette is in place below the sample area, 
a technician has to load the sample into the cu-
vette by using a pipette. When the sample is in 
the cuvette properly, the technician pushes the 
START button again and the instrument pulls it 
in again and starts the analysis process. 
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 Figure 12. Cuvette in place in the instrument.

The instrument centrifuges the sample and ta-
kes approximately 15 pictures of it. Thereafter 
the instrument identifies for example bacteria’s 
and white blood cells, see chapter 2.5 the urine 
analyze process for further information. The in-
strument thereafter provides the technician with 
sharp images with the necessary information and 
the technician can thereafter easily fill in additio-
nal information.
When the process is finished, the instrument pus-
hes out the cuvette into the waste drawer.

Figure 13. Two unused cuvettes

2.5 THE URINE ANALYZE PROCESS
Urine can currently be tested through three dif-
ferent parts:

• Physical: By looking at it with a refractometer 
• Chemical: Dip stick 
• Sediment: Microscopy 
(Radius product Development, 2012)

According to M. Scott, lab technician at IDEXX 
reference lab in Westbrook, veterinarians and 
technicians usually test urine in order to look for 
bacteria, white blood cells and other substances 
to see if there is something unusual. For example, 

a lot of white blood cells are a sign of some kind 
of infection. They can then tell if the tested animal 
needs treatment or not. (M. Scott, personal com-
munication, 24 October 2014)

What they usually look for in a test:
• Bacteria
• White blood cells
• Casts
• Crystals

• Calcium oxalate dehydrate
• Calcium oxalate monohydrate
• Struvite
• Bilirubin

2.5.1 REFRACTOMETER
A Refractometer is a device that is used to esti-
mate the concentration of the urine and thereby 
measure the specific gravity of the urine (IDEXX 
Laboratories Inc., 2008) (C. Myrick, personal 
communication, 24 October 2014) (Radius Pro-
duct Development, 2012). This is an important 
part of a urine analysis since it gives important 
information regarding a patient’s hydration sta-
tus. By getting an insight of the specific gravity of 
a urine sample, you can tell the kidneys concen-
trating ability, (Kavouras, 2002). You match the 
specific gravity with the amount of bacteria in the 
sample. By this you can see the concentration of 
the urine and thereby tell if the kidneys are wor-
king, the urine should be concentrated if they are, 
(C. Myrick, personal communication, 24 October 
2014).

Figure 14. Refractometer

2.5.2 DIP STICK
If done chemical, a dip stick would be used. A 
technician or veterinarian collects a sample of 
urine and then drip some on the dip stick. The 
stick change colors after a few minutes and de-
pending on the result, the colors are different. By 
comparing the test stick with a color reference on 
the bottle, you can read the result. The test shows 
the levels there are of different substances, for ex-
ample billirubin, protein, keton and hemoglobin  
(IDEXX Laboratories Inc., 2012b). 
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Figure 15. Microscope with screen, showing a picture 
of a urine sample with crystals.

2.5.3 MICROSCOPE
The last part in testing urine is by using a micros-
cope. M. Scott and her college C. Myrick, techni-
cian at IDEXX reference lab in Westbrook, agree 
that this is the test-method that shows the most 
information and is the most specific method. 
Some cons with this method are that the human 
factor can be a large source of error, since the de-
vice demands a lot of knowledge and experience 
(M. Scott, personal communication, 24 October 
2014).

All of these three parts of testing urine is impor-
tant to perform in order to acquire a good, com-
plete picture of the sample, (C. Myrick, personal 
communication, 27 October 2014).

2.6 IDENTIFIED USER NEEDS
When doing a urine analysis, what do veterinari-
ans and technicians want from the product? What 
do they think is important? And what changes in 
their workflow are they prepared to make?

Based on earlier research (Radius product Deve-
lopment, 2012) following keywords are what vete-
rinarians and technicians want from the product:

• Reliable 
• Fast results
• Intuitive
• Easy to clean
• Practical design
• Affordable

The veterinarians and technicians want a reliable 
product, which by they mean a trustworthy pro-
duct that will deliver correct results every time. 
The product also needs to deliver the result rela-
tively quick, less than six minutes. A device that 
does the work for them but in a longer time will 
not be an option.  

The product should have an intuitive user lang-
uage. The learning period should be relatively 
short and no higher education should be requi-
red in order to handle the product properly. Since 
the product would be placed in an environment 
exposed of many different substances, the in-
strument should be able to be easily cleaned. In 
clinics, these types of devices are often placed on 
counters with a cupboard above and with little 
space around them on the counters. All of the-
se things need to be taken in consideration when 
designing the product, in order to develop such a 
practical design as possible. Of the questioned ve-
terinarians and technicians, most say’s that they 
prefer the device to be tall and narrow. As a last 
user need, the product should be affordable. Mi-
croscopes for example are great tools for technici-
ans and veterinarians but they are very expensive, 
some clinics send their samples to a lab located 
somewhere else. If they were given a less expen-
sive choice to review the samples at the clinics, 
probably a lot of them would prefer to use that 
instrument instead. (J. Palme, Personal commu-
nication, 28 October, 2014)  

Mission statement user needs:
A reliable product that is easy to use and deliver 
fast results.
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3 THEORETICAL FRAMEWORK
This chapter contains the theoretical framework that has been explored and has been considered neces-
sary for the project. The project team has learned about the facts from their education in Industrial De-
sign Engineering, different experts at IDEXX and the IDEXX website. The program in Industrial Design 
Engineering includes production and product development. The program provides the qualification for 
basic engineering experience and knowledge, as well as the ability to perform the product or production 
development process from idea to a finished product/production. 

3.1 INDUSTRIAL DESIGN ENGINEERING
Luleå University of Technology educates engi-
neers with knowledge and experience within de-
sign, development, manufacturing, material and 
promote new attractive products and production 
environments, always with the human aspect in 
mind. A big part of the program is the products 
lifecycle, from idea to recycling, (LTU, 2013).

A few of the most important areas within Indu-
strial Design Engineer are briefly described below.

3.1.1 PRODUCT DEVELOPMENT
The process of product development is the enti-
re procedure of the development of a new pro-
duct (Carlsson, 2015). The process includes both 
to create new solutions of products as well as an 
analysis of the product. (Johannesson, Persson, 
Pettersson, 2013) It is important to know the abi-
lities and qualities of the new solution.  

The process can have different appearances but 
always includes the development of an idea. 
(Cooper and Kleinschmidt, 1986) The idea could 
tough be the start of the process or the idea could 
be the result of a creative session. The product 
development process in Industrial Design En-
gineering includes the creation of aesthetically 
attractive products as well as the creation of er-
gonomic, material efficient and well functional 
products (Gemser, Leenders, 2001) (Johannesson 
et al., 2013). 

3.1.2 VISUALIZATION
To visualize something imply to illustrate by the 
help of pictures (Hultqvist, 2015), it makes it pos-
sible for the specific target group to understand 
data which can be complicated to describe with 
words, (Wijk, 2005). These illustrations can be 
made with different techniques, two common ones 
within innovation and product development is 
CAD (3DCAD Editor, 2014) and simple sketches. 

3.1.3 PROJECT MANAGEMENT 
The work needed to perform a project, such as 
planning and administration, (Engwall, 2015)  
is a part of many of the classes at the Industri-
al Design program. Project management main-
ly begins with a time limited mission, common 
phases to follow when structuring a project is to 
define the goal, plan the required work, perform 
the work and finish and evaluate the project, 
(Engwall, 2015).  

3.1.4 SEMIOTICS
Semiotics is the science of signs and how humans 
use them. Humans constantly use different types 
of visual expressions to tell a message, which each 
give a number of meanings; subconscious, im-
plied, etc. (Liungman, 1974) 

Signs can be further divided into three different 
categories: icon, index and symbol or in align 
with Pierces model (Atkin, 2013), same catego-
ries could be named a sign, an object and an in-
terpretant. Pierce used these names to describe 
the relationship between these different signs, 
whereas the sign can be seen as the signifier, the 
object as what is signified and the interpretant is 
the understanding of the sign/object relationship 
(Eco, 1971). To be able to understand and use a 
sign, you need knowledge to recognize and read 
it. These three groups of signs require various le-
vels and types of knowledge.

Icons communicate with help of its similarity to 
what it is supposed to represent. The picture is si-
milar to reality that the user easily understands 
the meaning of the sign. For example represent 
the traffic sign of a man walking over a street that 
there is a cross-over there.

To understand an index, the user can draw con-
clusions from logical contexts. The user does not 
immediately see what the sign is but could with 
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some conclusions figure out what it means. For 
example, smoke could be an index that there is a 
fire burning.      

A symbol always needs to be learned by the user. 
They do not have any connection or similarity to 
what it is supposed to represent. Symbols could 
also have different meaning in different culture, 
meaning that it is a sign needed to be handled 
with care. Flags are for example symbols for dif-
ferent countries. 
(Atkin, 2013), (Linnéuniversitetet, Institutionen 
för medier och journalistik, 2014), (Eco, 1971).

Most people are used to process information from 
symbols and they can be of great value to help the 
user realize what to do in a process, as well as how 
to perform it, (Norman, 1988).

3.1.5 HUMAN - MACHINE INTERACTION 
The meaning of human – machine interaction is 
the interplay between a human user and the in-
terface of a machine, (Janlert, 2015). When de-
signing a product with such an interaction, it is 
important to verify that the machine is adapted 
for the human and not the opposite way around, 
(Norman, 1988). 

Usability is a keyword in human-machine in-
teraction (Janlert, 2015), and it is thereby im-
portant that the designer of an interface knows 
which information is important the feature and 
how to present it, in order to create good usabili-
ty. Without knowledge of the system, it is easy to 
design errors in the interface which can lead to 
incorrect actions by the user, (Osvalder, Ulfven-
gren, 2011)

3.1.6 USABILITY
A challenge with today’s complex technology is 
to make products that have enough complicated 
internal technology for the needed functions, but 
easy enough exterior for the target user to hand-
le. The user should preferably know what to use 
the product for by looking at it and also know its 
functional options (Endsley, Jones, 2004). 

The theory is how to best adapt products for the hu-
man user, which would make it safer, more intuitive 
and easier to use. Norman presented seven design 
principles to ease the designer’s task to do this. 

Briefly summarized (Preece, Rogers, Sharp, 2002) 
the rules are: 

• Affordance. “Use knowledge in the world and 
knowledge in the head.” 

• Normally a user can remember five things at 
a time, “simplify the structure of tasks”  

•  Make functions visible. Users will more li-
kely know how to use the product, the more 
visible the functions are.

• Good mapping. Graphics is a good tool to 
make functions more understandable.

• Use constraints as a way to restrict user inte-
ractions that can take place at any moment. 

• “Design for error”. Give the user an opportu-
nity to recover from every possible mistake.

• Standardize. Create an international standard 
if everything else would fail.  

(Abras, Maloney-Krichmar, Preece, 2004) (Nor-
man, 1988)

As it may seem easy to ask the user what they 
want and then design it, it is important to know 
that the user does rarely know exactly what they 
want. Their knowledge in how to create an intu-
itive design that can be integrated with complex 
systems are also often very limited (Endsley et al., 
2004). All this make the designing of good user 
friendly products to an important task as a de-
signer.
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4 METHOD AND IMPLEMENTATION
This chapter describes the process and its methods that have been performed in this project.

4.1 PROCESS
The chosen project process is “4I4I”, since this is 
the process mainly taught at Luleå University of 
Technology 

4I4I is according to (Bergström, Ericson & Tör-
lind, 2010) a stage gate process divided in four 
phases. The phases included are Inspiration, 
Identification, Ideation and Implementation.

Down below is how (Bergström et al., 2010) des-
cribe the four phases.

Inspiration is where all user needs are gathered 
and the team is able to identify the framework for 
the assignment. 

In Identification the purpose is to get to know the 
product and thereby acquire a better understan-
ding of the design possibilities of the product. 

Ideation is where all the ideas come to life through 
different creative sessions. 

In the last phase, Implementation, all the ideas 
are put together into a few concepts which at last 
will become the final concept.

4.2 INSPIRATION
The goal in the Inspiration phase according to 
(Bergström et al., 2010) is to get the team to ac-
complish mutual comprehension and stake the 
goals for the project. In order to structure the 
project, a project plan with a timeline was compi-
led. The timeline was assembled by the team and 
discussed through with the stakeholders, to give a 
mutual understanding of the time frame.

4.3 IDENTIFICATION
To get an understanding about the background of 
the product, earlier research material produced 
by IDEXX were studied. User needs, work flows 
and theoretical background were things the team 
picked up.

To get a deeper understanding of the workflow 
with the Mini, observations of the workflow were 

made. The team also got the same introduction 
of the product as the customers are going to be 
given. Basics like how the instrument works, how 
to inject the sample, how to run the tests and what 
to do if the Cuvettes need to be rejected were lear-
ned. 

A focus group session was held by IDEXX whe-
re the prototype, for the first time, was presented 
for the target group which is veterinarians. Sub-
ject such as workflow, time, costs and consistency 
were discussed. This to get a deeper understan-
ding of how the customers day look like, how 
their workflow works and what they are prepared 
to pay for such a product. 

When performing a focus group, an appropriate 
number of participants are 6-8 people according 
to (Morgan, 1998). According to (Johannesson et 
al., 2013) is the participants under the direction 
of a moderator, given topics or issues to discuss. 
This is an economical and effective way to collect 
information when the participants don’t have to 
feel stressed about having to answer a question. 
They can listen to the rest of the group, get their 
own opinion or agree with someone else or not. 
The moderator can quickly see if the question is 
misunderstood and can, if needed, reformulate 
the question.

Experts from IDEXX have been available through 
the whole project and have been the most frequ-
ently used source of information. The experts 
have given advice in subjects such as feasibility, 
features, costs, manufacturability and how the ve-
terinarians work. 

An analysis of the Mini was also made by the 
team, to accomplish a greater understanding of 
potential design issues and problems with the 
product. This was then compiled in a list with 
pro’s and con’s on each interaction point.

4.4 IDEATION
Through different kinds of creative sessions, such 
as Brainstorming and Brain Writing, ideas for im-
provements of the product occurred. According 
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ideas or a product, then Substitute, Combine, 
Adapt, Magnify, Rearrange, Modify and Minimi-
ze them and develop new solutions.

4.4.4 MORPHOLOGICAL ANALYZE
To expand the minds and think outside the box, 
a version of a Morphological analyze were made. 
To do this according to (Johannesson et al., 2013), 
the overall function needs to be identified. For 
example, the function of the sample area is to 
guide the user. In how many ways can you guide 
something or someone? You can for example use 
lights, a path or a compass. How can lights, a path 
or a compass be used on the Mini? We used the 
compass and made the sample area like a com-
pass, you can spin it and choose what size you 
want the sample hole to be.

4.4.5 VISUALIZATION
The ideas were visualized by simple sketches and 
words, which is a good method to show and ex-
plain ideas in an early stage.

4.5 IMPLEMENTATION
The ideas were developed into concepts and visu-
alized through drawings and CAD models. Some 
of them were also 3D printed and evaluated.

4.5.1 CONCEPT DEVELOPMENT
To create concepts out of the ideas, a presentation 
was held where all the ideas were presented for an 
expert group at the company. Their feedback and 
thoughts were used to sort among the ideas. 

To make them into concepts a simple version of 
dot method were used. The ideas were already di-
vided into interaction categories from earlier ste-
ps, so the team chose one color to represent each 
concept. Then one idea from each category was 
given a color and thereby an amount of concepts 
were created. The ideas were mainly chosen ran-
domly but the team made some effort of trying to 
combine the ideas together in appropriate ways, 
regarding similar shapes for example. This so the 
concepts would have a better overall coherent de-
sign. Some of the ideas were used in two or three 
different concepts, since not all the categories had 
the same number of ideas. 

This resulted in eight concepts of the exterior in-
teraction points and five concepts over the inter-
nal interaction point.

to (Johannesson et al., 2013) it is important to 
not give critics or value the ideas in this step. For 
example, technical feasibility has not been consi-
dered as a constraint in the ideation process. The 
purpose of this phase according to (Bergström et 
al., 2010) is to generate a large number of diffe-
rent ideas, were quantity is more important than 
quality. The ideas were organized in categories, 
based on similarity and also on the different de-
velopment approaches for the product.  

Before the project moved on to the next step, a 
presentation was held for the project team and 
relevant people from other company projects. 
These people were allowed to criticize and give 
feedback on all the ideas from the Ideation pha-
se. All feedback was then considered and brought 
into the next phase.

To increase creativity, different creative methods 
have been used.

4.4.1. BRAIN WRITING
Through own experiences, just by looking at a 
product you start to see solutions and ideas. To 
drain the mind of all early ideas, in order to make 
room for new ones, a brain writing session was 
performed. 

Brain writing is an alternative to brainstorming, 
but is made alone silently. After a curtained 
amount of time, everyone shares their ideas and 
the session could continue as a Brain Writing ses-
sion or move on to a brainstorming session.

4.4.2 BRAINSTORMING
To develop and get new ideas from each other’s 
early ideas, a brainstorming was done. 

Brainstorming is where a group together discus-
ses the problem and can further develop each 
other’s ideas. Both (Mind Tools Ltd, 2015) and 
(Johannesson et al., 2013) agrees about the rules, 
as many ideas as possible, use each other’s ideas 
to come up with new ideas and no critics is al-
lowed.

4.4.3 OSBORN’S CHECKLIST
To develop new ideas, a variant of Osborn’s 
Checklist was used. Osborn’s Checklist is a 
method where you follow Alex Osborn’s Check-
list. According to (Manual Thinking, 2013) and 
(Johannesson et al., 2013), you use your earlier 
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To evaluate the concepts, they were displayed on 
an internal fair. Employees at IDEXX were then 
allowed to ask questions and provide feedback 
on the concepts. One of the Holder attachment 
solutions was also 3D-printed to better be able 
to evaluate the function. Prior to the fair, the 
concepts were given new names.  The eight con-
cepts of the exterior points were given names of 
Swedish towns that the team has a relation to and 
the five concepts of the internal points were given 
names of Swedish lakes and rivers that the team 
has a connection to as well.

When feedback had been given at the fair, a dis-
cussion was held between the team and the ex-
pert group at IDEXX. The decisions of which 
ideas that should be taken further to detail de-
velopment in a final concept, were mainly based 
on mechanical-engineering feasibility’s and costs 
approaches. Some decisions of the design of the 
instrument were already made by the company as 
well, which affected the ideas that were selected 
into the final concept. The discussion with the ex-
pert group as well as feedback from the fair made 
it clear that the final concept of the exterior inte-
raction points would be a combination of the first 
eight concepts. 

A few ideas were therefore chosen for the next 
and last phase, the detail development. This new 
concept was also given a new name for the last 
phase. 

The final concept of the internal interaction point 
was an almost obvious choice which both the 
team and the expert group quickly agreed on. 
This concept was taken directly to the detail de-
velopment phase and was not given a new name, 
since only smaller modifications were to be made.

4.5.2 SELECTIVE METHODS
To make decisions, different kind of selective 
methods were used. This to not only make deci-
sions based on personal values.

DOT METHOD
Because of all the different interaction points the 
ideas are subdivided into, the team chose to im-
plement a variant of dot method for creating con-
cepts of all ideas. A dot method is a method for 
making fair decisions. According to (KTH, 2009) 
and (Starkenberg-Fröjd, 2010) all participants get 
the same amount of “dots” and will then place 

the dots on the idea or suggestion they think is 
the best one. The teams own method was perfor-
med in a little different way, were the number of 
dots was decided by the category with the biggest 
amount of ideas. This was eight different ideas in 
the category “sample area”. The team’s dots were 
eight different colors and each color needed one 
idea from every interaction category to be a com-
plete concept. The colors were therefore dotted 
out until each color-category had one idea from 
each interaction category.

EXPERTS
When the team is talking about experts, they are 
referring to competent people within different 
areas at IDEXX Laboratories. These people are 
for example lab technicians that have both edu-
cation and experience outside the company and 
managers that have the professional experience 
as well as the authority to make bigger decisions 
regarding the process. Engineers and people with 
knowledge of usability and design-aspects have 
been available as well.

4.5.3 VISUALIZATION 
To visualize the concepts, different kind of visua-
lization tools has been used.  

DRAWINGS
Drawings were made by hand and then edited 
in Adobes Photoshop, to make the contrast and 
brightness better and to make small changes. This 
is a good method to fast show your ideas or con-
cepts. 

PHYSICAL MODELS
To show details during the development of the fi-
nal concept, a paper and foam model was made.  

CAD - COMPUTER AIDED DESIGN
Computer aided design is used to make 3D-mo-
dels on the computer. The solid model can then be 
sent to a 3D-printer. In this project Solid Works 
has been used since this is the software IDEXX is 
using.

3D PRINTING 
3D-printing is a method that rapidly can show 
you how the product will look like. You can also 
use it for testing the functions the product has. A 
3D-printer is a small industrial robot that place 
thin layers of polymers on top of each other and 
forms the product (Hausman, Horne, 2014). 
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4.6 DETAIL DESIGN
The detail development was the last phase in the 
project. The choice of the final concept was made 
together with experts on the company, as men-
tioned in chapter 4.5.1 Concept Development. 
The final concept was composed by the best ideas 
from the previous concepts. These ideas were se-
lected based on      the expert group’s opinion and 
the team’s opinion. 

Their decisions were based on aspects such as:
• Reasonable cost
• Mechanical-engineering feasibility
• Appearance
• Aesthetics
• Which components is already decided by the 

company

When the foundation of the final concept was de-
cided, the team started testing some ideas with 
3D-printing.

4.6.1 EXPERIENCE PROTOTYPING
Experience prototyping is a good and cost effecti-
ve method to test and evaluate new products. You 
do not have to start an expensive production to 
find flaws and failures of the product. It is also, 
according to (Buchenau & Fulton Suri, 2000), a 
valuable method when presenting ideas to for ex-
ample outsourcers. They might not have the same 
open mind as for example industrial designers 
and they need to see concrete facts to be convin-
ced that the idea feasible.

The ideas were tested in the existing instrument 
when the parts had been 3D-printed. This way, 
some necessary modifications was detected that 
needed to be changed. New ideas of solutions 
came along during the final process and they were 
also tested with 3D-printing. By this process a fi-
nal concept could eventually be created and then 
3D-printed with the final recommendations.



RESULTS          17

5 RESULTS
In this chapter, the project results are presented with text and illustrations. The result is divided in the dif-
ferent phases the project has been performed in; Inspiration, Identification, Ideation and Implementation. 

Figure 16, timeline over the project.

5.1 INSPIRATION
The result of the Inspiration-phase was the 
structure and time planning of the project. The 
result is therefore presented in the timeline abo-
ve. P1, P2, P3 and FP represent presentation one, 
presentation two, presentation three and the final 
presentation at IDEXX. The final presentation for 
Luleå University of Technology and the finish of 
this report were excluded in the timeline. The ti-
meline solitary covers the work done on location 
at IDEXX in Westbrook.   

5.2 IDENTIFICATION
Following is the result of the Identification phase, 
were the goal was to collect necessary data for the 
projects sake. 

As a part of the Identification phase, an analysis 
of the mini was made. The result of the analysis is 
descripted below.

5.2.1 ANALYZE OF THE MINI
When performing the analysis of the Mini, pros 
and cons were compiled for each interaction 
point that was determined. 

Identified exterior interaction points:
• Pipette space
• Sample hole
• Waste Drawer
• Cuvette cartridge 
• Buttons

Cons with the pipette space were found to be 
that it was too narrow for left handed people, 
the shape of the inner wall disables access to the 
sample area and the platform has an unnecessary 
amount of space. Pros was on the other hand that 
the wall could be a support for left handed people 
and the shape of the wall give a lot of space for 
right handed people.

The Sample hole is determined to be too close to 
the back wall, difficult to remove and clean and 
the space were the sample is injected is rather 
small and requires practice. Good things with 
the sample hole are that it has a light and is trans-
parence, which gives good feedback, and it has a 
good size on the pipette hole. It is also a secure 
protection against the mechanism inside the in-
strument and the size of hole helps the user to 
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find the cuvette hole. 

The Waste Drawer is missing a securely attached 
door and the door does only give small feedback 
when it is closed. The fact that the drawer is trans-
parence is good since it gives feedback to the user. 
The size, the design consistency with the pipette 
space and the design of the handle is good as well. 

If the Cuvette Cartridge is removed without its 
holder, the cuvettes will spill out and be wasted. 
It does not either give any feedback on when it 
is correctly in place and if it gets pushed, the cu-
vettes can become wrongly positioned inside the 
cartridge and thereby useless. The cuvette cartrid-
ge does although work good if it is not disturbed.

The Buttons has too many unclear functions. The 
start-button has three levels which are hard to 
learn and understand by an unexperienced user, 
the power-button is too far back. Good things 
with the buttons are that it has ready/error lights 
with a good placement and function, and the neat 
design gives good feedback.

The mini can only replace the microscope, which 
can be useful if the veterinarian or technician do 
not have the proper education and/or experience 
for a microscope. Some downsides with a micro-
scope is the fact that it is time dependent, a long 
process and it is education and experience depen-
dent.

With the mini, you would  still have to use the 
Refractometer and the dipstick. 

These interaction points were the ones that 
were already on the system from the beginning. 
Through studies of the technicians at IDEXX two 
more interaction points were identified and ad-
ded to the list of exterior interaction points, des-
cribed below.

5.2.2 STUDY OF TECHNICIANS
The team has had close cooperation with the 
technicians in IDEXX lab throughout the who-
le project and has had the chance to study their 
work. This has meant that the technicians have 
provided information to the team both delibe-
rately and not. The deliberate information has 
mainly been information about the urine ana-
lysis process and a lot of information regarding 
the analysis of the mini. During these studies, it 

also became clear that another interaction point 
would come in hand during the workflow. This 
was the pipette holder, which they had several ar-
guments for:

• Small clinics often have very few pipettes, and 
they often move them around.  Something 
that could hold the specific pipette close by 
the instrument would be useful.

• A technician would most likely store the pi-
pette on top of the instrument, a holder that 
can hold it vertical would be a better, but just 
as easy, option.

• If they are using the recommended pipette 
that will accompany the instrument, it would 
be good to have a specific place to store it at. 
This also because of argument one.  

Some information that was not deliberative given 
to the team has been conclusions the team could 
draw from the technician’s workflow. This was 
mainly the idea of having a pipette DeTipper on 
the instrument. The idea came from the fact that 
the technicians always walk across the room to 
the trashcan every time they have used a pipette 
tip and then they remove it with both hands. An 
aid that would help them to remove the tip with 
only one hand and directly take care of the waste 
would ease the workflow.  

5.2.3 FOCUS GROUP WITH VETERINARIANS
The focus group session at IDEXX was the first 
time that the future customers had a chance to see 
the prototype. They were eight participants with 
various backgrounds. 

All the participants worked at a veterinarian cli-
nic but they had different level of experience and 
education. Some of them were technicians and a 
few of them were veterinarians. All of them had 
worked for several years at different clinics, most 
of them at small practices and a few on relatively 
big clinics.

The participants in the focus group got an intro-
duction to the Mini and a demonstration of how 
it works. The team was not responsible for the fo-
cus group or the question asked. The participants 
were allowed to both freely discuss what their 
first impression of the Mini were and they were 
also asked a few specific questions. These also 
lead to discussion. A few of the subjects during 
the session, without exact quote, were:
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• What do you like about this instrument? 
• What do you not like? 
• What do you think this instrument would 

improve in comparison with a manual ana-
lyze?

• What do you think about the button?

The team noted relevant information during this 
session and some of the information that emerge 
from these subjects are described below.

The participants think that in comparison with a 
manual analyze would the Mini spare them time 
and give faster result. Both since they could per-
form other tasks during a sample run and also 
since the manual work flow require a greater 
time to prepare the sample. It would also give a 
better consistency since it would read the result 
with the same accurateness every time, unlike a 
human. The participants also think that it would 
be good to not have to centrifuge the sample by 
themselves, that it is little hands-on work and that 
the sample is very small which makes it easier to 
handle.

Some things they did not like as much was the 
size of the Mini. Some of them thought that while 
the instrument only does one thing, it requires a 
large amount of space compared to other manu-
al analysis methods. They also said that the most 
difficult part in a urine analysis process is that it 
usually obliges a long and struggling process to 
collect the sample from an animal, which is ne-
cessary with both the Mini and a manual analyze. 
Some of them also said that they would want a 
chance to compare results so that they by them-
selves could assure that the result is correct.

The participants did not agree in opinions re-
garding the button. One of the participants said 
that they only wanted one button, since more 
buttons would mean more parts that could bre-
ak. Another participant said that if the button 
would have the amount of functions that it has 
today, she would want more than one button. Or 
else it would be too complicated to handle the 
instrument. Many of the participants preferred 
to have buttons on the front since they like to 
have a clear space on the top of the instrument. 
It was also important that the buttons were re-
liable. If the instrument could give some sort of 
reminder, of for example that the cuvettes were 
about to run out, would be a valuable function. 

5.3 IDEATION
The results from the ideation phase are a large 
amount of different ideas from the creative ses-
sions. The pictures are simple sketches based on 
early ideas, without any consideration of mecha-
nical solutions. These are presented with picture 
and text in appendix II.

5.4 IMPLEMENTATION 
The concepts that was component by the ideas 
from the ideation phase, is presented in the fol-
lowing section.
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5.4.1 NÄSÅKER
Näsåker is composed with a triangle shaped 
sample area which can be removed by pulling it 
out from the edge. A small funnel helps the cuvet-
te to stay in place if the tip would become stuck 
while filling the cuvette. 

The pipette holder is a simple ring to hang the pi-
pette on. The pipette is put in place from above 
and the ring will hold the pipette in place. 

The waste drawer has the same design principle 
as a coffeemaker, a hole with the same shape as 
the drawer will hold it in place. The drawer can 
simply stand by itself on the bottom of the hole 
and a small notch on the inside will help to give 
feedback of the position. 

This concept has two buttons where shape, co-
lor and symbols have been used to give maximal 
feedback to the user. The user will always have 
two choices, go forward in the process by pres-
sing the play/green button, or cancel the run by 
pressing the stop/red button. 

Next to the sample area is a deTipper hole, shaped 
as a keyhole. It will help the user to remove the 
used tip from the pipette without having to use 
their hands. 

5.4.2 AVESTA
Avesta has a flexible sample area where the user 
can chose what size of the hole that suits them 
the best. 

This concept has three buttons; One stop, 
one go and one reject/reload. The but-
tons shapes blend together to make 
the buttons associated with each other.  

The waste drawer has a magnetic hinge which 
will allow the door to easily be removed. By also 
using a push-to-open mechanism, it will be easy 
to open the door by simply give it a small push on 
the right side. 

The pipette holder is a metal clamp with a shape 
that allows it to be slightly elastic. It will thereby 
hold the pipette on place after it has been pressed 
in from the front. 

The deTipper is shaped as a triangle and is placed 
next to the sample area with the top directed to 
the front. This gives the user a flexible approach 
since it does not matter if the user wants to use 
their right or their left hand.

Figure 17, Näsåker.

Figure 18, Avesta.
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5.4.3 SOLLEFTEÅ
Sollefteå has a sample area that needs to be remo-
ved from the inside. A small handle on the sample 
area will make it easier to find and to pull out. 

The pipette holder is a removable holder with 
the shape of a horseshoe. The holder could be 
attached with suction cups or magnets, which 
would allow the removable function.  

The two buttons will make it easy for the user 
to manage the system. Once again will the user 
always be given two choices, to go forward or to 
cancel?  

The waste drawer has a hinge on the inside and is 
held in place by a small lock placed on the inside 
from the handle. The waste drawer has the same 
texture and color as the rest of the machine, ex-
cept from a small transparent stripe. The stripe 
will give the user feedback of whether the drawer 
is if filled or not. 

The rear wall of the waste drawer has an attached 
plate in an angle that will help the cuvettes to slide 
down instead of dropping right down. This would 
reduce the noise level slightly. 

The deTipper is shaped as a half-moon and is pla-
ced next to the sample area on the outer edge.

5.4.4 OMSJÖ
Omsjö consist of a rectangular shaped sample 
area that is extended from the inner wall to the 
outer edge. The sample area is removed by a push 
and slide function. 

The pipette holder is movable and has the shape 
of a horseshoe. The sides of the horseshoe shape 
have suction cups which allow the user to place 
the holder wherever they prefer. 

The waste drawer has a push-to-open mecha-
nism and will pop open if given a small push. 
The deTipper is placed on the side and is a simple 
rectangular shaped hole. The user can easily sli-
de the tip of the pipette of against the edge of the 
hole. The tip will then fall down into the waste 
drawer. 

This concept also has two buttons with two LED-
lights in different colors. The colors will give the 
user the needed information to perform the pro-
cess; green means go and reload, red means can-
cel and reject.    

Figure 19, Sollefteå.

Figure 20, Omsjö.
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5.4.5 NÄS
Näs has a circular sample area and pipette deTip-
per to give certain design consistency.  

The pipette holder has the same design as Avesta; 
a slightly elastic metal clamp that will hold the pi-
pette in place.

The concept has three buttons. The shapes of the 
buttons almost create an illusion of one single 
button, which gives a more clean design.  

The waste drawer has a push-to-open mechanism. 
The user can give the drawer a small push and it 
will come out. If they push again it will lock.

5.4.6 LULEÅ
Luleå has the same pipette holder and buttons as 
Näsåker although they are placed differently. Lu-
leå has the “play” button on the left side of the 
buttons. It also has de pipette holder located abo-
ve the sample area instead of at the front wall of 
the instrument.

The same sample area is the same as in Avesta. 
The rotatable plate allows the users to decide by 
themselves which size of the hole they prefer the 
best.
 
The deTipper is a rectangular shape placed on 
the front of the waste drawer. The placement of 
deTipper hole allows it to also serve as a hand-
le to the waste drawer. The drawer has the same 
mechanism as a coffee maker can. The user simp-
ly slide it into place and a bottom plate underne-
ath will hold it in place.   

Figure 21, Näs.

Figure 22, Luleå.
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5.4.7 HORNDAL
Horndal and Näsåker have the same triangle 
shaped sample area. The user can slide the plate 
out from the front to remove the sample area. The 
shape gives good feedback of whether or not the 
plate is correctly in place. 

The deTipper is shaped as a keyhole and is placed 
next to the sample area. 

The pipette holder consists of two simple hori-
zontal sticks, placed next to each other. This ma-
kes it is easy for the user to hang the pipette on 
the holder, since it is possible to both place it from 
above and from the front. 

The system has one button with LED-lights in a 
half-circle above it. The LED lights will give the 
user feedback of where they are in the process. 
When the line is half filled, as in the figure, the 
cuvette is loaded. Meaning that it is waiting for 
the user to fill the sample and press the button 
again to start the sample run. 

The waste drawer is attached with a hinge and is 
held closed by a magnet on the inside. A simple 
rectangular handle helps to pull the drawer out.    

5.4.8 PORSÖN
Porsön´s sample area is removable from the out-
side. The user can easily slide it out or in with 
tracks on the sides of the plate. 

It has the keyhole shaped deTipper hole and a 
funnel, which help the cuvette to stay in place. It 
can also be an aid to guide the user better to the 
hole in the cuvette were the sample is loaded. 

The pipette holder has the same design as Horn-
dal; two simple sticks that the user easily can hang 
the pipette on.
 
The waste drawer has a push-to-open function 
with an angled plate attached on the rear wall. 
The plate is supposed to work as a slide for the 
cuvettes and thereby dampen their fall down to 
the bottom. This would reduce the sound level. 
The concept has two buttons with different 
rectangular shapes. The idea here is that the user 
will have two options as in the other concepts: to 
go forward or to stop. They have a clean design 
and are in different sizes so that the user will be 
able to tell the difference between the “Go” and 
“Cancel” button. This does also give a design 
consistency to other IDEXX products which has 
similar buttons.

Figure 23, Horndal.
Figure 24, Porsön.
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5.4.10 STORSJÖN
Storsjön has a holder attachment with the same 
mechanism as a lightbulb. It has threads on the 
corners of the square and is screwed in place. This 
would prevent the user from accidentally lift the 
holder up and thereby make all the cuvettes fall 
out.  

Figure 25, Ångermanälven.

5.4.9 ÅNGERMANÄLVEN
The cuvette holder Ångermanälven consists by 
a holder attachment where the cuvette holder is 
pressed down from above. The holder is held in 
place by a stick on each side, the sticks have small 
triangles on them that have a spring function. To 
remove the holder, the user would slide a but-
ton to lose up the springs. This would work with 
some sort of spring mechanism inside the holder 
attachment. 

To prevent the cuvettes from falling out, small tri-
angle shaped ribs is placed on the inside. These 
ribs will allow the cuvettes to go down, but they 
will prevent them from going back up again. 

5.4.11 DALÄLVEN
Dalälven only has a small change from the origi-
nal cuvette holder and holder attachment. Instead 
of the original vertical ribs, the ribs are horizontal 
in this concept. The user would slide the cuvette 
holder in from the front and could thereby not 
accidentally lift it up. 

Figure 26, Storsjön.

Figure 27, Dalälven.
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5.4.12 MÄLAREN
Mälaren has two triangle shaped edges on the in-
side of the cuvette holder, in the bottom. The tri-
angles have springs inside which make it possible 
to push them in and out. 

When the holder is being put in place, another 
edge on the holder attachment would force these 
spring-edges to fold into the wall.

5.4.13 SILJAN
Siljan has the same mechanism as a crutch. Two 
pins on each side would be pressed together to be 
able to place the holder in the attachment. When 
the holder is in correct place, the pins would sli-
de out into the matching holes in the attachment. 
The holder would be secure in place when the 
pins are properly out.

Figure 28, Mälaren.

Figure 29, Siljan.
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6 FINAL RESULT AND RECOMMENDATIONS
The final result consists of two concepts. One covers the exterior design of the instrument and the other is 
a concept for the cuvette holder and the holder attachment inside the instrument. The two final concepts 
are called “Vänorts” and “Dalälven”.

“Vänorts” is a new concept that has been put together by several previous ideas. “Dalälven” is one earlier 
concept that has been further developed. It has in another meaning not changed name but the design has 
been given some modifications and improvements.    

The concepts described in this chapter are the detail development of the team’s final recommendations of 
changes to the Mini prototype.

Figure 30. The final concept, Vänorts

6.1 VÄNORTS
The team has chosen to call one of the final concepts “Vänorts”. This concept contains several pieces of ear-
lier ideas, but also some new ideas that emerged during the detail development phase. Among these new 
ideas were a solution for the pipette holder and also an attachment solution for the waste drawer. The de-
tails of the concept are described more thoroughly below, divided into chapters by each interaction point.

6.1.1 THE WASTE DRAWER
This waste drawer is attached by a magnetic hinge. The hinge is on the outside on the picture to illustrate, 
but is supposed to be placed on the inside on the actual product. The magnets make the drawer easy to 
detach and a magnet hinge is a simple and affordable solution.

The handle on the waste drawer is designed as a small rectangular hole, just wide enough to be able to pull 
the drawer up with a finger. Only a small effort will be necessary and therefore the team tried to make the 
handle as small as possible without removing any of the function. The team tried to create a simple waste 
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Figure 31. A exploded view of the final concept, Vänorts

drawer, with as little details on the outside as possible, which do not attract any attention in order to fit well 
with the guidelines, see chapter 2.3.

The drawer has the shape of a teardrop in this concept. It is known that the shape will be more squared on 
the finished product, but was excluded in the project and in this concept.

Figure 32. The final concept, Vänorts, with the drawer open.
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Figure 33. The handle on the waste drawer is designed as a small rectangular hole.

6.1.2 THE BUTTONS
The buttons in this concept are simple squares with symbols on. The idea is that they will have one light 
attached beside them as well. This light will be able to perform in green, yellow and red, which will guide 
the user in the process. For example, a green light would mean that the instrument is ready to receive a 
sample and red would indicate an error. As described in chapter 3, Color Study, can colors be very helpful 
and help the user to understand what is expected and needs to be done in a process like this.  

The buttons have a simple square shape to be consistence with IDEXX design guidelines and be aligned 
with IDEXX line of products as seen in chapter 2.3. 

The symbols were chosen because of their international status; most countries and cultures 
around the world have the same symbols for “stop” and “play” on computers and similar. The-
se two functions have thereafter been translated to the functions of the urine analyzer. Play would 
in this instrument mean “go forward”, what forward is depends on were in the process the user is.  

Figure 34. A green light would mean that the instrument is ready to receive a sample.
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“Stop” would mean abort or simply stop, if an error occurs or if the user changes their minds and want to 
reject the cuvette by some reason. As described in chapter 3.1.4, Semiotics, can signs be very valuable for 
understanding an assignment and give the user help to realize what to do.

Figure 35. The buttons will have international symbols.

6.1.3 THE PIPETTE SPACE AND THE SAMPLE AREA
The angle of the pipette space was changed into 90 degrees with only a small chamfer (< 3 °) to increase the 
space for the hand. The sample area was decided to not be changed, except for adding two small details. 
The measurements were kept the same as on the prototype and the sample area is still removable from the 
inside. A small handle was added on the rear side of the sample area, this would help the user to pull out 
the sample area from the inside of the door of the instrument. Four small sticks were added on the bottom 
of the plate. The sticks functions are to keep the cuvette in place and more rapidly orientate the cuvette 
back into place if it would stick to the pipette tip.

Figure 36. The sample area, where the sample is injected.
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Figure 37. The detipper will help remove the tip.

Figure 38. The pipette holder will hold the pipette when it’s not used. 

6.1.4 THE DETIPPER
The DeTipper was chosen to be in the shape of a teardrop. The user can simply lower the pipette tip into 
the circular hole, move it to the side towards the triangle shape and then pull up. The tip would then fall 
of as it hits the edge of the triangle. The shape does also help if the user has another tip and/or pipette 
then the recommended one, which might be in a different size. The deTipper is placed to the right, next to 
the sample area to have a close interaction space. By placing it here, the tip can fall straight down into the 
waste drawer as well. Since it is relatively small and placed on top of the platform, it does not attract a lot 
of attention and align well with the design guidelines.

6.1.5 THE PIPETTE HOLDER
The pipette holder has a clean design and consists of two sticks with a light radius at the very tip. The sticks 
are attached at a thin plate, the plate also has a small block attached on the backside. 

The user slides the holder into a small groove on the side of the door, when the door is open. When the 
door closes, the holder is securely attached on the side of the instrument. If the holder is not desirable, the 
user can easily turn the plate the other way around and slide the holder back in. This way the sticks would 
be on the inside instead and the small block would create a smooth, flat surface on the door. 

The groove has the same radius on its left side as the sticks, creating a good fit. The block on the backside 
has the same design which creates a perfect fit into the groove.
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6.2 DALÄLVEN
The final concept of the Cuvette Holder and the Holder Attachment is the earlier concept “Dalälven” with 
some modifications. 

The tracks on this cuvette holder and the matching grooves on the holder attachment are placed vertical, 
the cuvette holder slides in from the front into the holder attachment. If the holder attachment needs to 
be removed for cleaning or maintenance, then this solution avoid the user from accidentally pull up the 
cuvette holder only, which would cause all the cuvettes inside to fall out. 

Figure 39. The final concept of the Cuvette Holder.

Figure 40. The holder attachment has a small step inside the grooves.

To prevent potential errors such as sliding the holder in the wrong way, the tracks have different thickness. 
It is thereby only possible to slide the cuvette holder into the attachment in the correct way. The holder 
attachment also has a small step inside the grooves. This step is to prevent the cuvette holder to fall out 
from the front when removing the entire attachment. It also solves another potential error; it stops the cu-
vette holder to “walk out” of the instrument over time, which could be caused by vibrations or accidental 
thrusts to the instrument.
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This chapter includes a discussion and an evaluation of the project and its results. 
The processes of the project, the used methods, the final concept as well as lessons learned are presented 
for discussion.

7 DISCUSSION

7.1 PROJECT PROCESS 
When the team started working on this project, 
IDEXX were in the middle of the testing and de-
velopment of the Mini. IDEXX do not have their 
own industrial design department, they usually 
use outside contractors. Consequently, the team’s 
task was added to get an industrial design engi-
neers point of view on the usability and overall 
design.  

The first period of time included to set a goal and 
structure the project together with the compa-
ny, since the project was performed as a bache-
lor thesis and certain requirements were needed 
from both sides. Information on already made 
decisions regarding the design was withheld from 
the team, in agreement with both the team and 
the company. This was in order to get an impartial 
evaluation of the existing prototype, which was 
something IDEXX highly valuated. At this point, 
the team also thought of this as a good idea. 
When now evaluating, we have realized that some 
information might have been good to have earlier 
in the project, in order to save time. For example 
were some time spent on the platform were the 
sample is injected, which we in the later part of 
the project got to know that it was already decid-
ed that it was going to be square. To distinguish 
exactly which information that would have been 
valuable to know in the beginning, is although an 
almost impossible task. For example, the compa-
ny definitely wanted one button on the instru-
ment from the beginning. We did however only 
knew that they had thought of only having one 
button, which was the biggest reason that we kept 
on trying to convince them of several buttons. We 
finally succeeded with that but if they would have 
told us from the beginning, that they had decided 
to have one button, we probably would not have 
worked so hard to convince them.    

Since time was a limit, a challenge in the first 
weeks of the project was to define the missions 
into a suitable project over a period of ten weeks. 
Since the project has dealt with sensitive informa-

tion, this was not something that could be made 
before the team was on set at the company’s loca-
tion. The final decision became after some time 
that the team should do an analysis of the existing 
prototype, the Mini, as well as try out suggested 
changes. This phase took longer time than ex-
pected and even though we started to go through 
earlier research before the goals were set, a certain 
delay in the project appeared.   

When the team and the supervisor at IDEXX had 
come to a mutual understanding of the goals of 
the project, the team could by themselves struc-
ture the process of the project more detailed. This 
was seen as a necessary thing to do, since the team 
was supposed to perform the project as a bachelor 
thesis and by their choice of design process.

7.2 METHODS USED 
Not a great deal of time has been spent on research 
for the project, seeing that IDEXX had gathered 
much of the needed data already. Research was 
consequently seen as time consuming, meaning 
that the team mainly studied existing research at 
IDEXX. This source of information gave valuable 
facts and opinions which the team was in need of. 
Information and facts from this research that we 
used in the project was discussed through with 
the experts at the company, no information was 
blindly trusted on.

If the time would not have been so limited, it 
would have been interesting to perform a new 
study with the users. However, a small study with 
veterinarians and technicians were conducted by 
IDEXX. The team got to observe this focus group 
session and got the opportunity to ask some 
questions valuable to the project. This study was 
very valuable and even though not so much new 
information was revealed, it was an additional 
source of information and a confirmation to al-
ready seen results from earlier studies. The partic-
ipants in the focus group were not all of them the 
person normally responsible for performing the 
urine analysis. Therefore some of the information 
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might have been from the wrong perspective and 
certain opinions might say against a technician 
that performs this type of analyze several times a 
day. There were however overall a good represen-
tative amount of technicians that had experience 
with the requested process and it was valuable to 
get opinions from different perspectives as well. 
The team got invited to this study as an audience. 
In retrospect, one may wish for the projects sake 
that we would have been more prepared. We 
could have had more benefit from the study if we 
from the beginning new exactly what informa-
tion and which subjects the focus group were go-
ing to be given during the session. We then could 
have more carefully prepared questions of our 
own that we would benefit from. The study was 
of course not of waste because of this, the team 
did get a chance of asking questions and we did 
get a few minutes to prepare us for those. Much 
of the information necessary for our project was 
of course already discussed and we could com-
plement with a few more specific topics that we 
really wanted opinions on.

DEVELOPMENT PROCESS
The use of the 4I4I-process has been beneficial 
to the project, since it is a well-known method 
by the team. We have although not followed the 
steps crucially, seeing that we are well familiar 
with the design process overall and also needed 
to adapt the process as well as the milestones to 
IDEXX and the rest of the team at the company. 
This may however be how the method normally 
is implemented at a company. It has been highly 
interesting to realize how this process works out-
side the university; hence this is an entirely new 
aspect for the team.    

CREATIVE METHODS AND TOOLS
The creative methods used during the ideation 
phase were all valuable and relevant to the pro-
cess. Brain writing and brainstorming are two 
methods the team consider essential in the cre-
ative process. We choose to start with Brain Writ-
ing since we consider it to be a good method to 
cleanse the head with and get all those early ideas 
out. Brainstorming is a good second method since 
the team then can discuss those early ideas and 
further develop them, as well as get new ideas. 

The two not as shared methods, Osborn’s check-
list and Morphological analyze, that were used 
were selected to expand the creative mind and 

give those ideas you may not come up with by a 
“normal” discussion. These methods worked well 
and like we wanted them to, we felt liked we had 
enough ideas after this and did not feel the need 
to use any more methods.  

All of the tools for visualization, such as CAD, 
sketches and illustrations, were of great beneficial 
use to the outcome of the project. The opportuni-
ty to use 3D-prototyping as the main method to 
try out ideas has been an educational and stimu-
lating asset. Since this is a quick method to cre-
ate 3D-modells, it was highly valuable. The final 
concept would not have been as fully developed 
without this asset, since for example cardboard 
and foam models would have required a longer 
period of time to obtain similar result.

7.3 SUSTAINABILITY
The Minis social, economic and environmental 
sustainable impact depends on many factors.
IDEXX are well aware that they are one of the 
market leaders and of the impact on the envi-
ronment that follows a leadership of this kind. 
According to them, they are working towards a 
big commitment to sustainability and they have 
among many other things created a synergy cen-
ter at their world campus (IDEXX Laboratories 
Inc., 2015) that meets the U.S. Green Building 
Council standards for LEED (Leadership in En-
ergy and Environmental Design) certification. 
Therefore they likely have a high interest in so-
cial, economic and environmental sustainability 
throughout the whole process when developing 
new technologies and products. 

Since the product is not yet fully finished and 
implemented, it is difficult to draw direct conclu-
sions about the Minis impact regarding sustain-
able development. Certain factors that often have 
a great deal of impact on sustainability, such as 
choice of material, production costs and process-
es, is one the factors that would have to be taken 
in consideration when discussing the Minis role. 
These factors have neither been studied in this 
project and were excluded from the development 
process, mainly because our project was a small 
part of a bigger implemented project at the com-
pany.

When it comes to the actual use of the Mini, an 
immediate advantage will be that the clinics us-
ing the Mini are likely one of those who used to 
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send away their tests to one of IDEXX reference 
labs. With the Mini they will not have to do this, 
meaning that money and the environmental im-
pact from transportations will be saved.

7.4 LESSONS LEARNED 
Including definition of the project in the first 
weeks turned out to be more complicated than 
first thought. Although as in most project pro-
cesses, the stakeholders may not be fully aware of 
what is required in order to fulfill the goals set. It 
has been a valuable lesson to communicate and 
discuss goals and appropriate milestones with 
the stakeholders. To achieve a balance between 
the knowledge that the team still are students, 
but also the ones who knows the chosen process 
the best, has been an instructive challenge for the 
team to adapt to.   

To prioritize an amount of time correctly is always 
a challenge. Even though the team knew from the 
beginning that the Implementation phase would 
require more time than the other phases, the last 
few weeks were still critical in order to finish the 
project. This was mainly because of more time 
than planned was actually needed, but also as-
pects that could not have been predictable. 

After some time working on the project, it was 
decided that a 3D-model with included changes 
were to be made of whole front door to the in-
strument. Since a CAD-file already existed, it was 
decided that the team should use those and not 
try to take the measurements by themselves. This 
was seen as a good way to spare time and money 
by securing the precision of the measurements 
of the new model. Unfortunately, the time to ac-
quire the file became a great longer period of time 
than predicted, which caused a postponing of the 
creation of the final concept. It might have been 
good to establish a specific amount of time to wait 
for the model, before proceeding with another 
solution instead.        

Another challenge has been to remember that the 
project is a Bachelor Thesis that requires some 
specific parts such as an academic report. Time 
to write the report were planned to take place 
parallel with the project. This was a good, logical 
assumption in theory, but did not work as good in 
reality for the team. It was a struggle to prioritize 
time for the report when there were a lot of tasks 
for the project that needed to be finished. It might 

have been a good idea to set aside hour a day or 
similar for report writing, instead of having the 
report writing as a task when there was time over, 
hence it was no time over in the project.

The lessons learnt in this project are mainly that 
these kinds of projects do not work in reality as 
on the university. The importance of not being 
too ambitious in the product development pro-
cess and balance the goals between the thesis 
as well as the product development have been a 
valuable lesson as well.

7.5 EVALUATION OF FINAL CONCEPT
The creation of the final concept has included 
several 3D-printed parts that was tested and re-
done. Even though the last phase had the most 
planned time, more time would have been valua-
ble. The last concept was finished right before the 
team’s departure and if it would have been pos-
sible, the team would have preferred to perform a 
more precise evaluation and testing of the model. 
This could have given the necessary time to give 
the final design a more uniform look. Below is a 
discussion of each interaction point.

7.5.1 The Button
One of the biggest goals through the project has 
been to create a product that would be easy for 
the users to handle and understand. The team 
has explored different options to solve this pro-
blem. It was clear to the team from the beginning 
of the project that the instrument should have 
more than one button. The biggest reason for this 
was because of the one button on the instrument 
today. Today’s button has several functions that 
need to be taught to the user either by the supplier 
or by a written manual. The team saw this as one 
of the bigger issues in order to create an intuitive 
product. The entire team on the company did not 
agree on this, mainly because one button would 
give a cleaner look and design. Therefore we did 
some sketches and suggestions on concepts with 
one button, but agreed during the entire project 
that we wanted a final concept with at least two 
buttons.   

The team finally chose two buttons for the final 
concept “Vänorts”. The main reason to have ex-
actly two buttons was the fact that the instrument 
has functions which can be divided into two ca-
tegories; stop or continue. By having two buttons, 
the user would therefore know that they only had 
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two options wherever in the process they were: 
to continue or discontinue with the process. This 
give the user useful information of what to do in 
the process, which clearly fulfills (Norman, 1988)
s design rules of constraints. It would also be easy 
to avoid errors by only having these options two 
options. Worst case scenario would be that the 
user threw away a good sample by accidentally 
holding down the stop button and thereby reject 
the cuvette. If this would happen the user could 
just load a new sample, since the amount of loa-
ded sample normally is such a small part compa-
red to the amount of collected sample.

A disadvantage is although that since the but-
tons still has more than one option, some period 
of learning might still be necessary. The learning 
period is however of a significant shorter period 
of time.
  
The two buttons both have symbols to make them 
more intuitive. We chose to use symbols that are 
of universal language for “stop” and “play” and 
are the same on most electronics today, such as a 
dvd-player or a computer program to handle mu-
sic. By using common universal symbols that you 
can find in the everyday life, a wide amount of 
people will understand them no matter ethnicity, 
experience or education. 

An even more intuitive choice could have been 
to color-code the buttons. Color-coding can help 
the user to understand and/or remember specific 
functions, which is good design aligned with Nor-
man’s design principles mentioned in chapter 3.1. 
To color code the buttons directly was however 
not a choice compatible with IDEXX design gui-
delines. Therefore the team chose to not further 
develop that idea. 

It was although decided that one light will be pla-
ced on the instrument next to the buttons. This 
light will have the same round-tangle shape as the 
buttons, but not be as wide. This shape was cho-
sen because of its alignment with the guidelines 
that is more explained in chapter 2.  The light will 
be visible in three different colors: green, yellow 
and red. The green light will mean that the pro-
cess is working as it should and that it is possible 
to continue. The yellow will mean that a process 
is ongoing and a sample is running. Red would 
indicate an error and that the process should be 
disrupt. By using lights this way, we thought that 

it would be easy for the user to understand the 
functions on the instrument and fulfill Normans, 
(Norman, 1988), design rules.

7.5.2.THE CUVETTE HOLDER AND THE HOLDER ATTACHMENT
A major problem from the beginning of the pro-
ject has been the cuvette holder and the holder 
attachment. This since the cuvette holder is such a 
sensitive consumable once it has been implemen-
ted in the instrument and the security tape has 
been removed.
To accidentally push or pull up the cuvette hol-
der and thereby ruin the load of cuvettes is a very 
easy mistake to make and also very expensive, 
since the cuvette holder today has a suggested 
cost around 400 dollar. It is therefore important 
to avoid this by designing for errors as Norman’s 
design rule number 7 (Norman, 1988) Lägg in 
riktig källa suggests. 

The possible changes needed to be an easy solu-
tion that could be implemented into the produc-
tion without any major effects on the production 
line, as well as not give a large additional cost on 
the consumable. These were facts that were given 
to us by experts at IDEXX and not the people re-
sponsible for the actual production. Because of 
this, some facts may not have been completely 
correct and some ideas could have been dismis-
sed based on wrongly assumed facts. The “ex-
perts” at IDEXX have although good experience 
of design and production; they are in general a 
good, reliable source.     

The team had several ideas on how to solve this 
specific problem, but the winning concept beca-
me to simply rotate the ribs and the tracks 180 
degrees. This solved the problem with the falling 
cuvettes, if the user would lift the cuvette holder. 
To make it even more intuitive, the tracks and ribs 
were made in different thickness. This created an 
only one-way fit which would make it easier for 
the user to place the cuvette holder into the hol-
der attachment correctly, since the user would see 
from the start witch rib belonged to witch track.  

This did however create a new problem. When 
the user has placed the cuvette holder into the 
holder attachment and is about to pull the secu-
rity tape, the cuvette holder is likely to come out 
with the tape. This since the tracks has the same 
direction as the tape. Is was also seen as a pos-
sibility that the cuvette holder could wander out 
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of the holder attachment over time, influenced by 
vibrations and other movements from the instru-
ment. When this problem occurred, some sug-
gested that we should think of another solution 
and maybe even go back to the original solution 
with vertical ribs. We did however prefer our idea 
and saw great potential in it. Therefore we deci-
ded to further develop the idea at the same time 
we looked into other solutions requested by the 
company.  

A solution to the problem finally became to add a 
small step inside the tracks on the holder attach-
ment. The tracks are of such width that it is the-
reby possible to slide the cuvette holder into the 
holder attachment easily. Once it is in place, the 
cuvette holder would “fall down” a few tenths of 
a millimeter and would not be able to glide out 
of the holder attachment. To pull it back out, the 
user would simply lift the cuvette holder a little 
bit and it would then be possible to slide it out. 

This final solution is something we are very plea-
sed with and by having this solution, the one way 
fit would remain in the holder attachment and is 
clearly visible by the different thicknesses of the 
grooves. It might be some difficulty for the user 
to realize this at the first time, but it should not 
be a persistent problem. The major accidental cu-
vette spill is also prevented with this, even though 
it could have had an even better solution that 
would have kept the cuvettes in place completely. 
Whether this solution would have been affordable 
or not does although still stands for discussion. 

These three solutions do not solve the problem 
with the accidental disorientation of the cuvettes. 
The cuvettes could still move around and beco-
me disorientated if the cuvette holder is tilted. 
The team had several suggestions to solve this 
problem, although none that the expert group 
thought would be of reasonable cost and possible 
to add in the production line. This problem was 
therefore excluded from the final concept.  

7.5.3 THE PIPETTE SPACE AND THE SAMPLE AREA
The angle of the pipette space was changed into 
90 The angle of the pipette space was changed 
into 90 degrees with only a small chamfer of < 3 °. 
This increased the space for the hand significantly 
and especially gave more space for left handed pe-
ople. The team was constraint by the mechanical 
parts on the inside of the instrument and could 

because of this not utilize the full depth from the 
original platform. The new depth of the platform 
was therefore decreased a few millimeters when 
squaring of the platform; nevertheless did the 
space become significantly better optimized by 
just removing the radius of the wall.  

Regarding the sample area was not any major 
changes implemented. The expert group conside-
red the area as fairly well working and was not 
prepared to execute any larger changes. The main 
reason for this was because of the costs of the pro-
duct. Some changes the team recommended was 
however to add a handle on the rear side of the 
plate and a version of the funnel underneath the 
plate.  The handle, consisting of an extension of 
the plate, were recommended to ease the process 
of pulling the plate out for the user. Today’s pla-
te has a small edge directed downwards, which is 
nearly invisible if you just open the door and look 
at the plate. By simply extending the plate a few 
millimeters inwards, a more visible grip would 
appear.      

A version of the funnel was added to help prevent 
disorientation of the cuvette. Although instead 
of a funnel, four small sticks were added on the 
bottom of the plate. A risk with the funnel was 
that it might get dirty quickly and might also be 
difficult to clean. It was therefore replaced with 
four sticks, since these might not get as expo-
sed to splashes and dirt as a full funnel. There is 
though still a risk that these sticks will become 
dirty when loading samples into the cuvette, as 
well as the risk that they will break over time. This 
function is something that requires actual testing, 
which was something the team did not have time 
to prioritize.

Since the team changed the angle of the pipette 
space, the overall design impression became un-
balanced. This was however a choice the team 
made together with the company from the be-
ginning, to purely focus on the function when 
any changes of angles and radius on corners were 
made. This since the company had already deci-
ded that the corners of the instrument should be 
more squared, but no material such as CAD-mo-
dels had been compiled. The company therefore 
preferred that the team excluded this in the pro-
ject. This caused the final concept to have a square 
pipette space and the corners on the instrument 
were kept with the same radius as on the original 
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prototype, which might not be considered to be 
a well compiled overall impression of the shapes.
The final concept might have had a better overall 
impression if this would not have been excluded, 
although it would have taken more time. This 
could have caused that something else would 
have been excluded instead, so it’s difficult to de-
cide if it was a wise decision or not. To keep the 
radius did however not affect the functions in any 
way and since the function was the main focus in 
the project, the team considered it to be an accep-
table decision. 

7.5.4 THE PIPETTE DETIPPER
The idea of adding a DeTipper to the instrument 
came from studies of the technicians in one of 
IDEXX reference labs that were using the instru-
ment, as mentioned in chapter 3. The technician 
removed the tip of the pipette each time after lo-
ading a sample. They did this using sometimes 
both hands and sometimes just the thumb, and 
would almost always walk across the room to a 
garbage can further away. To add a complement 
that would both prevent them from walking 
across the room as well as allowing them to only 
use one hand, seemed to be of great use.    

The DeTipper was chosen to be in the shape of 
a teardrop. This was a further development of 
the previous keyhole and the teardrop shape was 
thought to be easier for the user to operate.

Placement of the deTipper seemed obvious since 
the platform had plenty of unused space. Another 
factor were that these types of instrument often is 
closely packed together in clinics, meaning that 
sides and upper parts often are clustered with 
other instruments and other forms of smaller 
equipment. By placing the DeTipper on the plat-
form also allowed the tips to fall directly into the 
waste drawer that is placed straight underneath 
the platform. Another choice of placement could 
have been to place the hole directly on the was-
te drawer. This would both allow the tips to fall 
straight into the drawer as well as not removing 
any necessary space in any other way. 

This option was not chosen because of the fact 
that the function was assumed to work better 
if the user could lower the pipette into the hole 
straight from above, which would be easier if ha-
ving it on the platform. It was also the fact that the 
hole needs to be steady and not so easily moved, 

which might be the case with having the hole on 
the drawer. The drawer is supposed to be attached 
with magnets on the new design, which might 
come off by a pull such as when removing the tip.

A last factor for not choosing that placement was 
that the design needs so suit the design guideli-
nes. A more integrated design is created by pla-
cing the hole on the platform, since it is not as 
visible on the top as on the front. 

The triangle shape was chosen because it would 
ease for the user if they would have another size 
of tip and/or pipette than the recommended one. 
The hole would be big enough for either tip; the 
critical part is where the tip is supposed to come 
off the pipette. This requires more precision and a 
triangle would solve that potential problem. The 
user would simply stir the pipette against the tip 
of the triangle as far as possible and then pull it 
up.   

A few of the experts were skeptical to this idea, 
since the tip has a relatively firm grip of the pipet-
te and would require a great deal of force to come 
off the pipette. The idea was therefore tried out by 
a 3D-printed model. The team found out that it 
works not only in theory but it is a well functional 
complement in reality as well. 

7.5.5 WASTE DRAWER
The decision to attach the waste drawer with a 
magnetic hinge came from the simplicity of the 
solution as well as the fact that many of IDEXX 
products have details attached with magnets, 
which make it a well-known method to use. To 
use a magnet hinge on the inside creates a clean 
design. It is also a simple solution to attach and 
detach the drawer which gives it a good advan-
tage, since it is necessary for the user to be able 
to easily empty the drawer, when it will become 
filled up by both pipette tips and used cuvettes.
 
The shape was not changed for the final concept. 
It is decided by the company that the drawer will 
have a more rectangular shape on the final pro-
duct. This was however excluded from the con-
cept because of lack of time. If the team would 
change the drawer, they would also need to 
change the radius of the corners on the door to 
the instrument, since the design guidelines requi-
res a design consistency on the instrument. This 
does not affect the function and therefore it se-
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emed to be an acceptable detail to exclude. 

Solutions to reduce the sound were sketched on 
in the ideation phase. The sound of when a cu-
vette falls down into the drawer is the loudest 
sound on the entire instrument, which makes it 
a factor to consider a design change of. The team 
was however not able to develop a solution within 
the given time that was considered both sustai-
nable and affordable. Consequently, this requires 
further development if IDEXX still would like a 
solution to reduce the sound.

7.5.6 THE PIPETTE HOLDER
The idea of adding a pipette holder to the concept 
came from the technicians at IDEXX reference 
lab. When we asked them about the prototype 
and its functions, they said that some place to put 
the pipette would have been convenient. Accor-
ding to the technicians, the main reason for ha-
ving a holder was that smaller clinics sometimes 
only have one pipette. Therefore it would be good 
to have a practical placement of it, in order to not 
so easily misplace it. IDEXX is also planning to 
recommend a pipette and a tip that will accom-
pany the product when selling it. This would give 
an even better use of a pipette holder, since clinics 
might have more than one pipette, but only one 
that suits the instrument properly.
 
The team wanted to form a pipette holder that 
was as simple as possible, without losing any of 
the function. This since a projecting part of the 
instrument does not align well with the guideli-
nes and therefore we wanted it to draw as little 
attention as possible. Consequently, the holder 
consists of two simple sticks attached on a thin 
plate. The tip of the sticks has a small radius. 
This was added to keep the pipette on place, so it 
would not fall of the holder by the slightest nudge. 
It can although not be too big either, since it is 
valuable if the user easily can slide it on both from 
the front and from above. The specific radius is 
therefore something that obliges further testing, 
to make sure that it has the exact measurement 
required. 

A problem with the pipette holder did unfortu-
nately occur during the last day of the project. 
When testing the final concept, it was compre-
hended that the turn-over function of the pipet-
te holder did not work as predicted. Because the 
pipette holder was supposed to be optional, the 

solution to turn it the other way around was crea-
ted. The small block added on the backside of the 
plate would fill the empty space for the holder if it 
was turned the other way around. 

The problem that occurred was that when the 
sticks ended up on the inside of the door, they 
struck the mechanical parts inside. This made 
this specific solution impossible to use and an 
alternative attachment on the inside needs to be 
developed instead. One solution could be to have 
another part, for example a simple thin plate. The 
plate could then both have an attachment on the 
inside and if the holder was not desirable then the 
plate could replace the holder, creating a smooth 
surface. It is however good with as few separate 
parts as possible, since the risk for the user to 
break or misplace the parts increases otherwi-
se. Another option could be to implement some 
changes on the plate so that it would be possible 
to only rotate the plate 180 degrees. The team still 
thinks that this is a good idea and that the requi-
red further development of the function would be 
worth it in the end.
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8 CONCLUSIONS
Following chapter discusses the research questions from chapter 1.3 Project Objectives and Aims and the 
conclusions the team has been able to benefit from these.

8.1 HOW CAN THE DESIGN BE MADE 
MORE INTUITIVE FOR USERS?
The changes the team has made in order to 
make the product more intuitive are down below 
described. Each point discusses an interaction 
points were changes have been made. 

• The team chose to change from one button 
into two buttons, both with two functions 
each. Symbols were also added on the 
buttons to make the functions of the button 
more intuitive (Norman, 1988) and help to 
remind of the purpose of the two buttons. In 
discussion with experts on the company, the 
choices of symbols were decided to be well-
known, international symbols. Therefore the 
winning symbols were decided to a simple 
triangle, known as “play”, and a simple squa-
re, common known as ”stop”.

• The interaction between the holder attach-
ment and the cuvette holder needed to be 
easy to understand and prevent human 
errors. Therefore the team chose to rotate 
the tracks 180 degrees. The thickness of the 
tracks was also changed so that they would 
be unsymmetrical, this so it would be easier 
to insert the cuvette holder with the correct 
side in the front.     

• Today the sample area is inserted from the 
inside. The team chose to keep this particu-
lar function, with one change. A small hand-
le was added on the inside to make it easier 
for the user to pull out the plate for cleaning 
or other. This would also make it easier for 
the user to realize that the plate actually can 
be pulled out since it would be more visible.

8.2 HOW CAN THE FUNCTIONS BE INTEGRA-
TED INTO ONE DESIGN IN A GOOD WAY?
When creating a final concept of the previous 
ideas, all the functions were put together to crea-
te a complete and consistent design to fulfill this 
research question. The ideas were adjusted from 
the concept phase to the final concept to be able 

to create a consistent appearance and fulfill the 
design guidelines. The foundation of the changes 
was that the prototype had a good design in line 
with IDEXX other products. No major changes of 
shape or size needed to be changed, the challenge 
were therefore to adjust the new and/or changed 
functions to be consistent with the existing pro-
totype.

• The sample area were only changed on the in-
side of the door of the product, meaning that 
the appearance continue to be well integrated 
with overall design. 

• The radius on the inside of the pipette space 
was changed to 90 degrees to give more space 
to the sample area. 

• The pipette detipper was decided to have the 
shape of a keyhole and be placed on the plat-
form next to the sample area. The detipper is 
small and discrete, so this placement would 
allow the detipper to blend in in the platform 
area. This would also give a good interaction 
with the waste drawer down below the area. 

• The waste drawer was decided to have mag-
net hinges which are not visible on the outsi-
de, creating a more clean design. 

• All the functions of the existing button were 
decided to be divided onto two different but-
tons instead to give the user a more intuitive 
design. The buttons were decided to be alig-
ned with buttons on other IDEXX products 
to give a consistent overall design.

• To integrate the pipette holder into the instru-
ment, it was given a simple and clean design 
to not draw any attention onto itself. A solu-
tion to make it removable was also created. 
This way, if the holder was not desirable, the 
user could turn the holder around and slide it 
into its place backwards. This would give a flat 
surface on the instrument instead of a holder.  
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8.3 HOW CAN THE DESIGN BE INTEGRATED 
WITH IDEXX DESIGN GUIDELINES?
• The shapes of the buttons were the decided 

to be round-tangles. This shape is well alig-
ned with IDEXX design guidelines (J. Palme, 
personal communication, 15 december 2014) 
and is a common shape of buttons on other 
IDEXX products that is similar in size. Sym-
bols are not normally a part of IDEXX pro-
ducts, therefore a simple design were chosen 
for these in agreement with experts.

• The handle on the waste drawer were chang-
ed into a small hole to give a better grip and 
to melt into the design better. This does also 
give a better understanding of the function 
than the small handle on the prototype. To at-
tach the drawer, a magnet hinge was chosen. 
The hinge would thereby not be visible on the 
outside and create a more clean design, alig-
ned with IDEXX guidelines.    

• The sample area was not changed on the out-
side, which is where the guidelines are the 
most relevant. The original sample area on 
the prototype was considered as well-aligned 
with the guidelines.

• The pipette space was changed to a 90 degree 
corner with only a small fillet, to be more 
aligned with the guidelines. The platform is 
also going to be squarer, but this was conside-
red as delimitation in this project.

• The detipper has a shape uncommon to the 
guidelines (J. Palme, personal communica-
tion, 15 december 2014). Although since the 
detipper is a small detail on the platform, it 
blend in with the appearance of the product 
and give a good integration of the design. 

• The pipette holder is a new function which 
has no similarities with other IDEXX pro-
ducts (IDEXX Laboratories Inc., 2014e). 
An overall goal is tough to have a clean and 
simple design without larger details on the 
instrument (J. Palme, personal communica-
tion, 22 october 2014), therefore the design 
of the holder was decided to be as simple as 
possible. The two sticks that forms the hol-
der are attached on a simple square plate and 
only have a small radius on the far front of 
the sticks to give a better grip to the pipette. If 

the holder is not desired of the user, it is easy 
turn it around and thereby hide the holder 
completely.   

• Regarding the cuvette holder and the holder 
attachment, no major consideration of the 
guidelines was needed, since they are placed 
on the inside and does not have a big requi-
rement of giving a good esthetic impression. 

8.4 HOW CAN WE PREVENT ACCIDEN-
TAL CUVETTE SPILL FROM THE CUVETTE 
HOLDER BY THE USERS? 
To prevent accidental cuvette spill, the tracks on 
the cuvette holder as well as on the inside of the 
holder attachment were rotated 180 degrees. The-
reby the user needs to slide the cuvette holder in 
place from the front. By using this solution, the 
design itself prevents the user from accidentally 
spilling cuvettes by removing the cuvette holder. 
Another precaution was also made by adding a 
small step on the inside of the tracks on the holder 
attachment. This would stop the cuvette holder to 
accidentally slide out of the holder attachment. 

8.5 HOW CAN WE DESIGN THE CUVETTE 
HOLDER TO ONLY FIT IN ONE WAY IN THE 
INSTRUMENT? 
To create only a one way fit, the tracks on the 
cuvette holder and the holder attachment were 
made in different thickness on each side. By using 
this small trick, it is impossible for the user to 
place the cuvette holder in wrong position. This 
is a good way of using constraint according to 
(Norman, 1988) as mentioned in chapter 3.1. By 
only give the user one option of action it prevents 
potential errors and give the user a user-friendly 
product.

8.6 FINAL RECOMMENDATIONS
When continuing working on this project, the-
se are the suggested recommendations from the 
team:

• Further testing of the team’s prototype of the 
final concept is required; an evaluation by 
users as well as professionals within usability 
and industrial design would be the best op-
tion.

 
• The radius of the pipette holder needs further 

development and testing. The radius needs to 
be big enough to hold the pipette in place and 
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small enough to make it easy to slide on place.
• An alternative attachment of the pipette hol-

der, on the inside or other ways, needs to be 
developed.

• The edges of the prototype need to be change 
into a squarer corner, since this is a require-
ment from the IDEXX design guidelines.  

• The light associated to the buttons needs fur-
ther development and adjustment aligned 
with the guidelines. 

• The shape of the waste drawer should be squ-
arer on both inside and outside. The face of 
the box requires a consistency with the front 
of the instrument.

• The sticks underneath the sample area should 
be tested in the instrument to ensure that 
they are not too exposed to dirt.

• The step on the holder attachment should 
preferably be optimized to provide the user 
with an easily attached but steady solution to 
the cuvette holder. 

• A solution to hold the cuvettes in place inside 
the cuvette holder should be developed to av-
oid disorientation of the cuvettes when tilting 
the holder.

Further development and tests of a solution for 
a simple sound absorber inside the waste drawer 
could have value.
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Introduction 
 
”IDEXX Laboratories, Inc., is the global market leader in diagnostics and information 
technology solutions for animal health and water and milk quality.” (IDEXX 
Laboratories, Inc., 2014) 
 
This is a project plan for a bachelor thesis in industrial design engineering at Lulea 
University of Technology. Over a period of ten weeks a development project will take 
place at IDEXX Laboratories, Inc., named as IDEXX below, in Westbrook, Maine, USA.  
 

 
BACKGROUND 
IDEXX is working on a urine analyzer that can help laboratory technicians automate 
and streamline the urine analyzing process. A urine analyzer is used to diagnose 
diseases among animals and humans. The urine analyzer takes images of a urine 
sample, identifies and counts the levels of white blood cells, red blood cells, bacteria, 
casts, crystals’ etc. Depending on the levels in the sample, the veterinarian can make 
conclusions whether if the animal is healthy or has a disease. 
 
IDEXXs lab technicians are using the first and only prototype of the urine analyzer. 
They are using it to run tests to help improve the system. The algorithm they are 
using to identify the levels today is for humans. Therefore they need to translate it 
into a veterinarian algorithm.  
 
The technicians get urine from their reference lab, they then compare the result from 
the reference lab with their own results. They also run the samples in the urine 
analyzer to see what the system identifies. Today the system identifies some artifacts 
as crystals and white blood cells as red blood cells etc., but there is research and 
development in progress. 
 
Since the product they are using is the first prototype, there are a lot of potential 
areas that could be improved. In this project we will focus on the exterior functions 
and primary user interactions as well as the aesthetics.  
 
Some of the identified design and interactions with the analyzer are:    

 The pipette space is too narrow for left-handed people 

 The space where the sample is injected is rather small and requires practice. 

 The litter door is not securely attached and has a bandage to hold it to its 
place. 

 If the cuvette cartridge is removed without its holder, the cuvettes will spill 
out and be wasted 

 The instrument has one button with several functions, which may be unclear 
to an unexperienced user.    

  



 

RESEARCH QUESTIONS 
 
The primarily research questions in this project are: 
 

 Can the usability of the product be improved by a redesign? 

 Is it possible to redesign the product to make it fit into the IDEXX design 
guidelines? 

 
 

 

 
MISSION STATEMENT 
An early mission statement for this project is;  
 
“Develop an intuitive product with well considered design and functions, which exceed 
the customer’s expectations.”   
 
An intuitive product means that it should be easy to understand and handle for the 
customer. In order to exceed the customer’s expectations, the design as well as the 
functions must be well thought out and fulfill all the customer’s needs, including the 
ones they didn’t knew they had.          

Figure 1. IDEXX purpose. 



 

STAKEHOLDERS 
 
The stakeholders for this project are veterinarians, technicians and IDEXX. They will 
use this product to run urine analysis and get the result digital and with a sharp 
image. Today they are doing all this manually. The costumer for this project is IDEXX 
Laboratories Inc.       
 

 
AIM AND GOALS 
 
The aim of this project is to further develop and improve the urine analysis 
instrument. The improvements will be focused on the appearance, the exterior 
functions and user interactions of the urine analysis instrument.  
 
The urine analysis instrument is a new IDEXX product which is an aid for veterinarians 
and lab technicians. The product will automate some steps in the process, that often 
is handled manually today, but it will still need human assistance. Therefore it is 
important to create an approachable product with an appealing design. IDEXX do not 
have a department for Industrial Design and routinely uses consulting firms to 
support industrial design activities. This is why this project has been created as an 
internship. 
 
The result of the project will be a better understanding of the prototype design and 
the exploration of several modifications, which will be considered in the final design 
to improve the user experience. The product will be a more user friendly tool for the 
veterinarians and technicians, as well as a professional looking instrument. The design 
language of the product will be consistent with other IDEXX products and give a high 
positive user experience regarding both appearance and function.  
 
A report and a presentation of the final result will be delivered in the end of this 
project. 
 

 
  



 

FRAMEWORK AND DELIMITATIONS 
The project will be for ten weeks total, although only nine weeks will take place at 
IDEXX in Westbrook. Therefore the developing part of the project will consist of nine 
weeks followed by one week of compiling the last pieces for the report and the final 
presentation.   
 
IDEXX has a compiled design language that each product should be consistent with. 
IDEXX has also done some studies on how the user needs the product to be designed, 
indicated by the field of application. Therefore no research of competitive companies 
and products will be made.   
 
Since IDEXX has done research on the user, the market and the field of application 
already, no fundamental research will be implemented in this project. The research 
will although be reviewed critical. 
 
No consideration of a budget will be held during this project. This student 
development project is minor part of a larger project at IDEXX. The costs for this 
project are at such low level that a budget will not be necessary to establish. Since 
the cost’s that will emerge, for example prototyping, are all within the budget of the 
main project. 
 
In the main project material and bigger parts of the manufacturing methods are 
decided, therefore no consideration will be taken regarding production and 
manufacturing methods. Focus will primarily be on developing, from a functional 
human-machine perspective. 

 

  



 

Implementation 

 
The project is divided into four phases: Inspiration, identification, ideation and 
implementation. The phases are more thoroughly described below. 
 

INSPIRATION 
The goal in this phase is to get the team to accomplish mutual comprehension and 
stake the goals for the project. Different kinds of aspects, such as time and success 
factors, have been taking in consideration while planning the project.   
 

IDENTIFICATION 
The Identification -phase include several factors in order to increase the knowledge of 
the product, as well as understanding the main project. 
 
Time will be spent in the Research and Development lab to test the existing product. 
Meetings with customers will be arranged so that there will be time to interview 
veterinarian and technicians, who is familiar with similar products. 
 
Earlier research from IDEXX that is presented in PowerPoint’s and reports will be 
available for further studies. Since the project will have a scientific foundation, if 
shown necessary, additional research will be made.  
      
At the end of this phase a small presentation will be held, were early conclusions will 
be presented to the project manager.     
 

IDEATION 
Through different kinds of creative sessions, such as Brainstorming and Brain Writing, 
ideas for improvements of the product will occur. It is important to not give critics or 
value the ideas in this step; for example technical feasibility is not considered a 
constraint in the ideation process. The purpose of this phase is to generate a large 
number of different ideas, were quantity is more important than quality. The ideas 
will be organized in categories, based on similarity and also the different 
development approaches for the product.   
 
The team will also test different pipettes and pipette-tips as a part of the ideation 
step. The goal will be to decide the best possible combination of pipette and tip for 
the instrument.   
 
Before moving on to the next step, a presentation will be held for the team and 
people from other company projects. Those people will be allowed to criticize and 
give feedback on the ideas in the different categories. After the feedback a few more 
ideas may occur, before the next phase initiate.  
 



 

IMPLEMENTATION 
The ideas will now be further developed and combined, in order to become concepts 
during the implementation phase.  

CONCEPT CREATION 
The ideas from the earlier phase will be combined and further developed into 
concepts. A few concepts for each category will be identified. The concepts will then 
be evaluated and a few of them will be selected for further development.  

CONCEPT DEVELOPMENT 
In this phase, the concepts will be further developed with more details. These 
concepts will in the end of this phase have a well thought-out design and the 
concepts will be visualized. Different kinds of visualization-tools will be used, such as 
3D-modeling, paper prototyping and sketches. Depending on the complexity of the 
concepts, a few concepts may also be 3D-printed in this step. 
 
When a good visualization of each concept is organized, another presentation will be 
held. This time the audience will be a group of people who is not in the team, but are 
relevant to the main project. These people will be allowed to give critic and “choose” 
the concept they think is the strongest one. 
 
The team members will evaluate the presentation and the feedback. They will 
thereafter be the ones who actually chose a final concept that will go into the next 
phase.    
 

PROTOTYPING 
The prototyping phase includes prototyping of more complex concepts and 
integration of the selected concepts into the system. The prototypes will most likely 
be 3D-modelled and then 3D-printed.  
 
When a final concept for each category has been created, the concepts will be 
integrated into the system. The final system will be presented and evaluated during 
the final presentation at IDEXX. 
 

REVIEW 
The review-phase will be present during the entire project. The team will document 
all material during the entire project, in order to easily compile an academic report at 
the end, that will be handeed over to IDEXX and Lulea University of Technology. One 
powerpoint-file will be used for all the presentations during the project, which will 
create easy accessed material for the next person at IDEXX. 
 
Suggested improvements and prototypes will be presented to IDEXX at the end of the 
last phase, prototyping. The project as a whole will be presented at Lulea University 
of Technology at the final end of the project.   
 



 

All other material from the project, such as CAD-models, drawings and sketches will 
be organized and commented in order to easily transfer the material to the next 
engineer at IDEXX.    
 
 

Planning 
 
Down below is the project plan where each of the seven project phases is described.   

 
TIME PLAN 
The first week of the project will primarily consist of the Inspiration phase, where the 
project will be planned. The first week will also include Identification, which is the 
theoretical background to the project.  
 
The Identification phase, phase two, will include getting to know the product. This by 
spending time in the lab testing the product, meet with customers and study IDEXXs 
design guidelines. After this phase of nine days, a small presentation will be held 
where early conclusions and feedback will be presented.  
   
At the end of the second week the Ideation phase will start. During this phase plenty 
of ideas will be compiled and will then be presented to people outside the team 
through sketches and keywords. This phase will last for almost three weeks.   
 
Phase four is the Immersion phase, Concept creation phase, which will continue for 
two and a half week. In this phase the ideas from phase three will be compounded 
and developed into concepts. The concepts will be evaluated and depending on the 
amount, a few of the concepts will be further developed in the next phase.   
 
In phase five, Concept development, the concepts will be further developed and then 
evaluated once more.     
After this, a presentation will be held for engineers, designers and other parties. 
Depending on the feedback of the presented concepts, at least one of them will be 
prototyped.  
 
The sixth phase, Prototyping, will last during the three last weeks of the project. The 
prototypes will be made from at least one of the final concepts by mainly 3D-printing. 
They will thereafter be tested and evaluated. Some changes may be implemented on 
the prototypes before a final choice will be made. When the final prototype has been 
chosen, it will be presented to a bigger group of people at IDEXX.  
 
Reviewing will be present during the entire project. This phase includes summarize 
the project in an academic report, present the improvements and prototype to IDEXX 
and present the project as a whole at Lulea University of Technology. Documentation 
will be present during the whole project, since the team will not be located at IDEXX 



 

during the tenth and last week. All material from the project will be compiled and 
organized in order to easily hand over to IDEXX. 
 
 

Figure 2. A roughly model of the developing process. 

 

MILE STONES 
This project will have five presentations, those will be the milestones of the project. 
The first one is at the end of phase two. A resume of the theoretical background will 
be presented, together with feedback and design suggestions.  
 
In the later part of phase three, the second presentation will be held, where roughly 
20 ideas will presented through sketches and keywords. 
 
The third one is at the end of phase five where approximately three concepts will be 
presented through potentially CAD-models, cardboard models, foam models, 
sketches and images.  
 
Milestone number four is the final presentation at IDEXX, where the whole project 
and the final concept will be presented.  
 
The fifth and last milestone will be a final presentation at Lulea University of 
Technology. A rapport will be compiled and submitted to IDEXX and Lulea University 
of technology. 

  

20 Ideas 

10 Concepts 

5 Concepts 

3 Concepts 

No.1 



 

Project Organization  
 
Following chapter describes how the project is organized.  
 

COMMUNICATION 
The communications with the fellow adviser in Sweden will primarily consist by email. 
The communications between the students and the fellow adviser at IDEXX will 
primarily be oral. 
  

 
PROJECTTEAM 
The team members are listed below.  
 
Linn Tenglund 
linn-tenglund@idexx.com 
+1 207 303 8322 
Student from Lulea University of Technology 
 
Emmy Norstedt Jannerlid 
emmy-norstedtjannerlid@idexx.com 
+1 207 303 8323 
Student from Lulea University of Technology  
 
John Palme 
john-palme@idexx.com 
+1 207 415 4397 
Manager at IDEXX Laboratories Inc. 
 
Jorgen Normark 
jorgen.normark@ltu.se 
+46 920 49 14 80  
Fellow adviser at Lulea University of Technology 
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IDEATION          1

PIPETTE HOLDER

1. For number 1 was the idea to make it similar 
to a pen-holder. The material is supposed to be 
minor elastic plastic and the holder will be placed 
on the instrument by a suction cup or magnet. 
The pipette would be pressed in from front and 
become held in place by a pressure from the sur-
rounding material.  

2. This is a removable holder shaped like a horse-
shoe. The attachment could be suction cups, mag-
netic, hooking or a simple press-in solution. The 
essential with this idea was that it would be a sim-
ple design but with a movable function. Thereby 
it could be placed were ever the person using it 
for the moment felt most comfortable with.  

3. Idea 3 consists of a simple ring where the pi-
pette is placed from above. The ring would be 
small enough so the top of the pipette would not 
get through.

Different soultions to hold a pipette on place on the instrument.

RESULT IDEATION

4. This idea is simply two sticks placed next to 
each other with a distance that would fit the pi-
pettes handle. The main idea was to create a really 
simple and clean design.



2          IDEATION

6. This holder is a small square with elastic strings 
placed tight together. The pipette will be pushed 
in from the front and the strings will hold the pi-
pette in place.   

5. Idea 5 has two metal arms in a smooth s-shape. 
The pipette would be pressed in from the front, 
making the arms extend a little bit in the front at 
first, to come together again when the pipette is 
correctly in place.   



IDEATION          3

7. In idea 7, the plate goes all the way from the 
outer edge into the wall. In order to detach the 
plate, a push and slide function would be used. 
The plate would have small triangle hooks into 
the wall that would come loose when the user 
pushes down the plate. The plate would have a 
marker for were to place the finger and when to 
hooks would be loose, the user could simply slide 
out the plate.   

8. This idea has a simple, square plate placed at 
the outer edge. The main idea was to bring out 
the plate as well as the hole for the sample injec-
tion from the rear wall, in order to make more 
room for the hand.

9. This sample area consists of rectangular plate 
placed on the other edge. The user would detach 
the plate by sliding it straight out. More clear 
room on the sides would give a more visual sight 
of what is going on inside the instrument, which 
might be valuable for the user.   

SAMPLE AREA

Different solutions for the clear area above the cuvette. The area needs to have a hole in order to load the 
sample into the cuvette. All solutions below are supposed to be in a clear plastic material like the materi-
al on today’s prototype.

10. Rectangular plate with rounded corners, 
placed on the outer edge. The plate would have 
small lines to mark were the user should put the 
finger when detaching it. This would be done by 
sliding the plate straight out.
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12. A more playful shape placed in the outer 
right corner. The user would twist the round 
plate to detach and/or lock it.

11. This idea is also a simple square plate, placed 
on the outer edge. The twist of this idea is that the 
detachment would be done by tapping the plate, 
which would make the plate pop-up. The plate 
would have springs inside that would create the 
pop-up function.  

14. Triangle shaped plate that would be pushed 
inwards to remove, similar to the battery cover 
on a TV-remote. The shape would help to tell the 
user how to put it back in place.

13. This plate consists of a square placed on the 
outer edge of the platform. The plate would be re-
moved simply by sliding it out, but it would have 
a small handle. This would make it easier to grip 
when removing. The idea could also be turned 
around and be removable from the inside instead.



IDEATION          5

15. This idea has a triangle shaped plate. To de-
tach it the user would simply slide it out from the 
instrument. The shape of the plate would help 
to tell how to place it back into the instrument, 
as well as give feedback on when it is in correct 
place.

16. This plate is placed in the outer corner. It has a 
playful, different shape with a small mark on the 
front. This mark would tell the user were to hold 
when detaching the area. No thought out solution 
on detachment function.

18. An idea of a triangle placed in the outer cor-
ner. It would have an easy slide-out function to 
detach and a small finger grip.

17. Twisted rectangle placed in the outer corner. 
Would not be able to remove. Main idea here was 
to play with shape and placement.
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20. This idea is a funnel that is supposed to be 
placed underneath the hole on the clear area. This 
would help to guide the user to the cuvette hole 
were the sample is supposed to be injected. If the 
tip on the cuvette would get stuck accidentally, it 
can also help to split the tip and the cuvette soon-
er than today.

19. This idea consists of a round plate that the user 
could twist. The plate would have several holes so 
the user would be able to choose which size they 
prefer to use, depending on pipette size and per-
sonal opinion. The inspiration for this one comes 
from a compass which, as well as the sample area, 
has the function to guide.



IDEATION          7

21. Like an IKEA drawer, you push the draw-
er and it pops open. You can then remove the 
drawer, empty and clean it. The drawer would be 
shaped like a v, which would create an angle on 
the back wall when the drawer is closed.  When 
cuvettes fall down from the rejecting arm into the 
waste drawer, they create a loud sound. With an 
angle on the back wall, this sound would be re-
duced as the cuvettes would slide down into the 
drawer instead of free falling.  

22. A solution of a drawer attached with a sim-
ple hinge. The user would open the drawer with 
a small pull on the side-handle. Could be remov-
able with a magnetic hinge.

23. A drawer without a handle. The user would 
push on one of the sides of the drawer and the 
other side would slide out. The user would then 
be able to pull out the drawer. 

WASTE DRAWER

Some ideas on how to best design the waste drawer on the instrument.

24. Like a coffeemaker, this waste drawer is held 
on place on a small platform. A small notch 
would help to keep it in place on the platform and 
the user could easily slide it in or out for cleaning 
or to empty it. 



8          IDEATION

26. This idea is based on the same principle as the 
previous. This time a small angled plane would 
be placed in the waste drawer. This would reduce 
the speed of the cuvette and make the drop to the 
bottom shorter.

25. This idea was to reduce the sound of the cu-
vettes falling down. A pipe slide in an S-shape 
would be placed inside the waste drawer, under-
neath the position of which the cuvette comes 
down. This would make the cuvettes go through 
the s-shape and thereby slow down the cuvettes 
speed before they hit the bottom of the drawer.  

27. This idea is based on the same principle as 
number 25. The difference is that the pipe slide 
would have a bendable surface so the user could 
angle the pipe wherever they think is the best. 
This idea was mainly inspired by a straw with its 
bendable top.          

28. Same principle as previous, except this time 
the slide would have a simple radius to reduce the 
speed  



IDEATION          9

CUVETTE HOLDER

These are all ideas that would solve the problem with disorientated cuvettes inside the cuvette holder. 
This usually happens if the cuvette holder becomes tilted or in other ways taken out of place.

29. If the cuvette holder would fall over, this idea 
would keep the cuvettes on place by two springs. 
The springs would be placed on each side of the 
cuvette holder together with a small “pressure 
plate”, placed on top of the cuvettes. The plate 
would be attached to the springs and help to hold 
down the cuvettes.

30. A lid is placed on top of the cuvette holder, the 
lid would consist of a plate and a “pressure plate” 
held together with a spring. The spring would 
help to press the cuvettes down through the cu-
vette holder.

31. This idea is based on a cable tie mechanism 
and a “pressure plate”. The cable tie sides inside 
the cuvette holder would prevent the cuvettes 
from being shaken upwards, while the “pressure 
plate” would push them down. This would mean 
that the cuvettes would only be able to go one way.

32. This idea has a small triangle heel with a 
spring inside the cuvette holder.  A hollow square 
would be placed inside the holder attachment; 
this square would fit inside the cuvette holder. 
When the cuvette holder would be pressed down 
onto the square, the heel would be pulled into the 
cuvette holder which would allow the cuvettes to 
fall down. This would prevent the cuvettes to fall 
out of the holder when the user lifts it up.     



10          IDEATION

34. To prevent the cuvettes from falling out, two 
“legs” are placed underneath. When the cuvette 
holder is press down a small box on the outside 
will force the legs to swing out and the cuvettes 
can fall down.

33. This idea is to enable refill of the cuvette hold-
er with cuvettes. A spring is placed in the cuvette 
holder to guide the new cuvettes down slowly. 
This idea has inspiration from the type of plate 
holders you can normally see in cafeterias, which 
allows the plates to always stay at the top of the 
holder. This idea would work exactly like those 
holders, except the opposite way around.  

36. Two springs will hold the cuvettes while the 
cuvette holder is not attached. When the cuvette 
holder is pressed down into the cuvette holder, 
the springs will be forced to swing out and enable 
the cuvettes to come down through the holder.

35. This is a manual slide that will prevent the cu-
vettes from falling out. The user would put it in its 
place if they would have the need to remove the 
cuvette holder from the holder attachment.



IDEATION          11

39. This holder has inspiration from a light bulb. 
The user can simply screw the holder into place 
like a light bulb. 

38. A clamp with a spring hinge. The user can pull 
the plate out, place the cuvette holder in the hold-
er and let go of the plate.

37. A holder with a Luer locks mechanism, simi-
lar to a syringe. The user can simply twist the cu-
vette holder into place in the holder attachment.     

HOLDER ATTACHMENT

These are solutions for holding the cuvette holder on place in the instrument.

40. Like a wrench, this holder is supposed to be 
clamped on place. The holder would only have 
the same mechanism, it would not look exactly 
like a monkey wrench.



12          IDEATION

42. This idea is based on the same mechanism as a 
crutch. The holder would snap the cuvette holder 
in place and the small keys would hold it in place 
in the holder attachment.

41. By using the same mechanism as when a com-
puter is docked into a holder, the cuvette holder 
would be pressed down and locked on place. To 
detach it, the user would simply slide the button.

44. This holder consists of a small box with flex-
ible rubber triangles inside. The cuvette holder 
would be pressed down from above and the rub-
ber material would keep it in place.

43. A frame with the same shape and size as the 
cuvette holder would hold the cuvette holder. 
The bottom plate of the holder attachment would 
have a magnet underneath and the cuvette hold-
er would have a metal plate on its bottom. This 
would keep the two pieces in place.



IDEATION          13

45. Today the cuvette holder is supposed to be 
slide in to the holder from above. Instead of this, 
the user would slide it in from the front in this 
idea. This would prevent the cuvette holder to ac-
cidently fall of the holder attachment if it needed 
to be removed from the instrument.     

48. One side of the holder in this idea of a holder 
would be movable. The plates would have springs 
between them, which would force the two plates 
together. The user would pull out the movable 
plate and put down the cuvette holder in place. 
When the movable plate bounces back towards 
the steady plate, the cuvette holder would be held 
on place.

47. This holder attachment would have a similar 
mechanism like the leur lock. “The wings” on the 
cuvette holder would slide into the grooves on the 
holder with a small twist.

46. Here the cuvette holder should be pressed into 
the holder from above. The holder would be in a 
metal that would be able to stretch out a short dis-
tance, in order to push it into the correct position. 
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51. This idea has two buttons that are color cod-
ed with a LED light on each button. The button 
with the green light has the options to load a new 
cuvette and start the process. The red one would 
have the functions to reject a cuvette or complete-
ly cancel the process. The buttons also has a play-
ful shape.

50. Two buttons attached together, with several 
options. The options would be written on the side 
of the button. The user would spin the larger but-
ton to choose and then press down the smaller 
one in the middle to confirm. 

49. This button would work like a car menu but-
ton. The user can spin the button and thereby 
choose between different options on an attached 
screen, then press down the button to confirm the 
chosen option.

BUTTONS

Following ideas show different solutions on how to control the interaction between the user and the 
instrument, which will be made by one or several buttons.

52. One button with LED lights above that would 
show the user where they are in the process. If for 
example a cuvette is loaded, half of the LED-lights 
would be lighted up. If the instrument would be 
running a sample instead, would all of the lights 
be lighted to indicate that it is an ongoing process.
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54. Three buttons that look like on single button. 
The button would have three different functions 
on each button, but it would still have a clean de-
sign by “melting” the shapes together. The func-
tions here are “go”, “load” and “out”, which means 
to start the process, to load or reload a cuvette 
and to reject a cuvette.

53. Buttons with LED lights around to indicate 
different functions. For example the lights could 
be flashing in red to indicate an error.

56. The idea here is three buttons arranged close-
ly together to create a simple design. Symbols are 
used to describe the functions on these buttons. 

55. These buttons is based on the same idea as 
number 54. Three buttons with different func-
tions would get a more clean design by making 
the shapes connect together.
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57. A switch which would only have an on/off 
function. This button would be needed to be 
combined with other buttons for the rest of the 
instrument functions. 

60. By using both color and shape on these but-
tons, they would become more intuitive.

59. Here the idea was to create an intuitive but-
ton with several functions. The solution became 
to have two symbols on one button together with 
one on/off button. 

58. Two different buttons, connected so it looks 
like one. This for the pure esthetic look. This idea 
has one on/off button and one button that could 
have several different functions.
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63. Some ideas on different symbols that would 
go on any button. Different well-known symbols 
for the functions reject, go, power and stop.

62. With a voice command the user could easily 
choose between the different functions without 
having to handle several unclear buttons. The in-
strument would have one button to more easily 
confirm the choice. Could work without any but-
tons.

61. This button is inspired by a game control but-
ton. It is one button with four different options, 
one on each branch. Intuitive choices.

64. Same idea as previous picture. Different sug-
gestions on symbols that would work on any but-
ton for the instrument. This time the functions 
are for load, start and output.
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67. By using a rough surface, the tip would come 
off when the user slides the pipette edge against 
the wall. The rough surface would preferably be 
place on the side of the instrument which would 
make it easy to reach.

66. This de tipper has a sharp edge that would stir 
off the tip from the pipette. The user would slide 
the pipette against the edge and remove the tip. 
The edge would preferably be on the waste draw-
er, meaning that the tip would fall directly into 
the waste drawer.

65. This idea has inspiration from a vacuum 
cleaner. A small space with suction would remove 
the tip from the pipette, like cleaning with a vac-
uum cleaner.

PIPETTE DETIPPER

Following ideas shows suggestions on how to add a function that could help the user remove the tip 
from the pipette without having to use both hands.

68. As number 7, this is a rough surface that will 
make the tip come off if you slide it against the 
surface. This surface covers the entire side of the 
product.
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70. This de tipper would work as the previous 
idea, the user stir off the tip from the pipette by 
using a hole in the platform. This hole is shaped as 
a triangle, which make it independent of tip size. 
When the tip falls off, it lands in the waste drawer 
which is located underneath the platform.

69. The inspiration from this de tipper comes 
from another product on the market, a detipper 
bottle. A small hole shaped as a keyhole would be 
placed on the platform, besides the sample area. 
The user would simply put down de pipette tip in 
the round hole and stir it towards the thinner part 
of the hole. When the pipette is in place, the user 
could pull it up and the tip would fall off, as its 
hitting against the edge of the keyhole.

72. A simple hole to detach the tip, only because 
the most simple is sometimes the best. This would 
work similar to the edge on the wall, the user 
would stir off the tip against the edge of the hole.

71. As previous ideas, a hole is placed on the plat-
form besides the sample area. This idea has the 
shape of a half-moon. Like the triangle, the idea 
was to make the de tipper independent of tip size 
by using narrowing sides. The hole could be locat-
ed on the edge or closer to the sample area as well.
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The Purpose 

 
IDEXX Laboratories needs a pipette and a suitable tip for their new urine analysis instrument. The 

market for pipette tips, pipettes and syringes are enormous. The challenge is to find a perfect 

combination of a tip and a pipette, which also serves its purpose perfectly.  

The first selection of tips and pipettes has been made by the manager of the project. The goal with the 

study is to find the best possible combination of tip and pipette. If no such thing would exist in the first 

selection, then the goal is to compile data good enough to give a range of measurement were such a 

combination of products should exist. 



The Pipettes 
The pipettes in this test were three different types of pipettes and one syringe. They have been judged 

based on a number of interaction points.  

 

 

Picture 1 Pipette no. 1 

 

 

Picture 2 Pipette no. 2 

 



 

Picture 3 The syringe, also named pipette no. 3 

 

 

Picture 4 Pipette no. 4 

 



Interaction points 
Pressing means how good feedback the button gives when pressing and releasing, as well as the overall 

feeling of the button. The scale is one to five, were five is very good. 

With abundance is meant how much of the sample that is left in the tip, when a cuvette has been filled. 

Here one means very little and therefore is the best grade on the scale.  

The interaction points measured in mm are measurements of the tip, the handle etc. These are 

measured with a digital caliper. 

With Impression means the overall impression of the pipette as a whole, on a scale from one to five 

were five is the best.  

The comments are short comments of all other opinions regarding the product. 

 Pipette 1 

Brown 

Pipette 2 

White 

Pipette 3 

Syringe 

Pipette 4 

Yellow button 

Pressing (scale 1-

5) 

4 2 5 4 

Abundance 

(Scale 1-5) 

2 1 5 1 

Length tot. mm 158.07 89.62 92.66 108.7 

Length tip mm 9.07 10.07 9.31 16.0 

Length handle mm 56.56 29.41 69.86 75.3 

D handle mm 20.18 13.30 10.14 15.6 

Impression (scale 

1-5) 

4 1 3 3 

Comments Good size, soft 

pressing. A little 

heavy, unclear 

function of knob 

on top. 

To short. Stiff. Requires 

experience. 

A little too short 

and thin. Good 

button. 

 



The Tips 
 

The tips in this test are 22 different kinds of pipette and syringe tips. Number one to six only fit the 

syringe and are therefore blank on some of the evaluated interaction points.  

The tips are evaluated in three different tables. Table number one include all measurements of the tip, 

such as inner diameter and outer diameter.   

Table number two is an evaluation of the tips fit on the pipette and/or syringe, named “fit”. How easy it 

is to take the tip on and off of the pipette and/or syringe is evaluated in the column “on/off”. The last 

row is an evaluation on how well the tip fits into the cuvette, the scale is one to five were five is very 

good. 

One more table is present on some of the tips. This because of after the first evaluation, a few of the tips 

were chosen to be evaluated one more time by people with more experience. The tips were this time 

also tested in the real product. The tips were chosen based on the grades from the first evaluating, the 

five tips with the best grades plus some of the best ones and the worst ones were selected.    

A few different people have done an overall judgment of the tip in combination with the different 

pipettes. The scale was one to five here as well. The participants in this test all have different amount of 

experience of using a pipette and/or a syringe. Celine, Michelle and Kayla all have some amount of 

professional experience.   

 

 

 



 

1. Qosina, catalogue number 113865  

Round 1 & 2 

 

Data  Measurement (mm) 
Din 4.11 

∆ 3.84 

Dout 7.95 

∆ - 

Dmid - 

Dtipp 1.93 

Length 29.55 

 

 Fit On/Off 

Pipette 1 - - 

Pipette 2 - - 

Pipette 3 5 3 

Pipette 4 - - 

Fit in cuvette 2 

 

TIPP 1 

 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade Comments Grade Comments Grade Comments 

Celine - - - - 3 Too short - - 

Michelle - - - - 2 Too short - - 

Kayla - - - - 2 Too thick tip - - 

Emmy - - - - 4 Good fill, maybe 
too short 

- - 

Linn - - - - 3 Ok on/off, too 
thick point 

- - 

 



 

2. Jensen Global, catalogue number JG18-1.5X 

Round 1 & 2 

 

Data Measurement (mm) 
Din 4.1 

 

∆ 3.64 

Dout 7.74 

∆ - 

Dmid - 

Dtipp 1.27 

Length 55.56 

 

 Fit On/Off 

Pipette 1 - - 

Pipette 2 - - 

Pipette 3 5 3 

Pipette 4 - - 

Fit in cuvette 4 

 

TIP 2 

 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade comments Grade comments Grade Comments 

Celine - - - - 3 Good length, easy 
on/off 

- - 

Michelle - - - - 1 Dangerous 
because of metal, 
good fill, ok on/off 

- - 

Kayla - - - - 3 Too thick tip, like 
length, no 

problem with 
metal 

- - 

Emmy - - - - 3 Scary because of 
metal, good 

length. Drips. 

- - 

Linn - - - - 2 Hard on/off, scary 
because of metal. 

Ok fill if hold 
straight. Drips. 

- - 

 



 

3. Jensen Global, catalogue number JG18-1.25TTX 

Round 1 & 2 

 

Data Measurement (mm) 
Din 4.26 

 

∆ 3.43 

Dout 7.69 

∆ - 

Dmid - 

Dtipp 1.75 

Length 32.27 

 

 Fit On/Off 

Pipette 1 - - 

Pipette 2 - - 

Pipette 3 5 4 

Pipette 4 - - 

Fit in cuvette 5 

 

TIP 3 

 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade comments Grade comments Grade Comments 

Celine - - - - 4 Too short - - 

Michelle - - - - 3 Easy on/off, to 
short, better than 

no. 1 

- - 

Kayla - - - - 2 To short and to big - - 

Emmy - - - - 4 Short - - 

Linn - - - - 4 Good in cuvette. 
Ok on/off. Short. 

- - 

 



 

4. Jensen Global, catalogue number JG19-1.0X 

Round 1 & 2 

 

Data Measurement (mm) 
Din 4.2 

 

∆ 3.54 

Dout 7.74 

∆ - 

Dmid - 

Dtipp 1.07 

Length 44 

 

 Fit On/Off 

Pipette 1 - - 

Pipette 2 - - 

Pipette 3 5 3 

Pipette 4 - - 

Fit in cuvette 4 

 

TIP 4 

 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade Comments Grade Comments Grade Comments 

Celine - - - - 1 Hard on/off. 
Bubbles. 

- - 

Michelle - - - - 3 Less scary, good 
length and fill, 
want to give 

performance a 4. 

- - 

Kayla - - - - 4 Smooth on/off, 
like it. 

- - 

Emmy - - - - 4 Short, drips a 
little. 

- - 

Linn - - - - 3 Ok on/off, scary 
(metal), a bit thin 

in cuvette. 

- - 



 

5. Jensen Global, catalogue number JG18-2.0X 

 

Data Measurement (mm) 
Din 4.24 

 

∆ 3.54 

Dout 7.78 

∆ - 

Dmid - 

Dtipp 1.27 

Length 68.58 

 

 Fit On/Off 

Pipette 1 - - 

Pipette 2 - - 

Pipette 3 5 3 

Pipette 4 - - 

Fit in cuvette 2 

 

 
 

 

 

 

 

 

 

 



 

6. Jensen Global, catalogue number JG20-1.25TTX  

Round 1 & 2 

 

Data Measurement (mm) 
Din 4.28 

 

∆ 3.4 

Dout 7.68 

∆ - 

Dmid - 

Dtipp 1.5 

Length 32.56 

 

 Fit On/Off 

Pipette 1 - - 

Pipette 2 - - 

Pipette 3 5 3 

Pipette 4 - - 

Fit in cuvette 4 

 

TIP 6 

 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade Comments Grade Comments Grade Comments 

Celine - - - - 4 Ok on/off. - - 

Michelle - - - - 3 Short, good tip, 
good fill. 

- - 

Kayla - - - - 1 To short, to big 
tip. 

- - 

Emmy - - - - 4 Short. - - 

Linn - - - - 4 Ok on/off, good in 
cuvette. Short. 

- - 

 

 



 

7. VWR, catalogue number 83007-354 

 

Data Measurement (mm) 

Din 5.35 
 

∆ 1.86 

Dout 7.21 

∆ 1.54 

Dmid 5.67 

Dtipp 1.05 

Length 71.09 

 

 Fit On/Off 

Pipette 1 2 3 

Pipette 2 3 4 

Pipette 3 - - 

Pipette 4 2 2 

Fit in cuvette 2 

 

 

 

 

 

 

 

 

 



 

8. VWR, catalogue number 37001-598 

 

Data Measurement (mm) 
Din 6.1 

 

∆ 1.22 

Dout 7.32 

∆ 1.41 

Dmid 5.91 

Dtipp 1 

Length 51.34 

 

 Fit On/Off 

Pipette 1 2 1 

Pipette 2 - - 

Pipette 3 - - 

Pipette 4 1 1 

Fit in cuvette 1 

 

 
 

 

 

 

 

 

 



 

9. Eppendorf, catalogue number 022492276 

 

Data Measurement (mm) 
Din 4.83 

 

∆ 0.47 

Dout 5.3 

∆ -0.89 

Dmid 6.19 

Dtipp 0.95 

Length 52.58 

  

 Fit On/Off 

Pipette 1 4 2 

Pipette 2 1 1 

Pipette 3 - - 

Pipette 4 2 3 

Fit in cuvette 1 

 

 

 

 
 

 

 

 

 

 



 

10.   Corning, catalogue number 4148  

Round 1 & 2 

 

Data Measurement (mm) 
Din 5.54 

 

∆ 1.87 

Dout 7.41 

∆ 1.61 

Dmid 5.8 

Dtipp 0.8 

Length 51.42 

 

 Fit On/Off 

Pipette 1 4 3 

Pipette 2 1 1 

Pipette 3 - - 

Pipette 4 3 3 

Fit in cuvette 1 

 

TIP 10 

 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade Comments Grade Comments Grade Comments 

Celine 4  1  - - 1 Bad fit in 
cuvette 

Michelle 1 To narrow, 
plugged up 

cuvette 

1 Don’t fit. - - 1 To small tip. 

Kayla 3 Hate tip, 
love 

pipette. 

1 On/off bad. - - 2  

Emmy 1 Get stuck, 
vacuum. 

1 Hard on, 
vacuum. 

- - 1 Get stuck, 
vacuum, to 

thin. 

Linn 1 To thin, 
plugs up. 
Good fit. 

1 Bad fit on 
pipette, 

vacuum. Too 
short 

combination. 

- - 1 Plugs up, 
bad on/off. 

 



 

11.   MBP, catalogue number 3552 

 

Data Measurement (mm) 
Din 5.36 

 

∆ 1.3 

Dout 6.66 

∆ 0.5 

Dmid 6.16 

Dtipp 1 

Length 50.36 

 

 Fit On/Off 

Pipette 1 3 1 

Pipette 2 2 2 

Pipette 3 1 1 

Pipette 4 2 2 

Fit in cuvette 1 

 

 

 
 

 

 

 

 

 

 



 

12.   VWR, catalogue number 53503-602  

Round 1 & 2 

 

Data Measurement (mm) 
Din 5.33 

 

∆ 2.14 

Dout 7.47 

∆ 1.65 

Dmid 5.82 

Dtipp 1.3 

Length 49.65 

 

 Fit On/Off 

Pipette 1 4 5 

Pipette 2 4 5 

Pipette 3 - - 

Pipette 4 3 3 

Fit in cuvette 4 

 

TIP 12 

 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade Comments Grade Comments Grade Comments 

Celine 5  1 Doesn’t stick 
to pipette. 

- - 3  

Michelle 4 Small 
enough, 

good. 

2 Short, don’t 
like pipette. 

- - 3 Kind of neat. 

Kayla 2 Hard on/off, 
to big tip. 

2 Ok on/off, to 
big tip hole. 

- - 3 Too big. 

Emmy 3 Easy fill. 1 Short. - - 4 Good fill. 

Linn 4 Good! A bit 
hard off. 
Easy fill. 

3 Ok on/off 
and in 

cuvette. 

- - 4 Bad on/off. 
Good fill and 

length. 

 



 

13.   VWR, catalogue number 53503-612  

Round 1 & 2 

 

Data Measurement in mm 

Din 5.3 
 

∆ 2.24 

Dout 7.54 

∆ 1.74 

Dmid 5.8 

Dtipp 2 

Length 49.57 

 

 Fit On/Off 

Pipette 1 2 3 

Pipette 2 3 3 

Pipette 3 - - 

Pipette 4 3 3 

Fit in cuvette 1 

 

 

TIP 13 

 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade Comments Grade Comments Grade Comments 

Celine 4  2 To short. - - 4  

Michelle 1 To big, leaks. 1 Wiggles. - - 1 Drips. 

Kayla 3 On/off good. 1 To big tip. - - 1 To big, hard 
on/off. 

Emmy 4 Good, easy 
fill. 

3 Difficult. - - 4 Good fill. 

Linn 3 Works but 
feels too big. 
Hard on/off. 

3 To thick, 
short. Ok 
on/off. 

- - 2 Hard on/off. 
Good length. 

Drips. 

 



 

14.   VWR, catalogue number 53508-783  

Round 1 & 2 

 

Data Measurement (mm) 

Din 5.34 
 

∆ 2.11 

Dout 7.45 

∆ 1.55 

Dmid 5.9 

Dtipp 0.98 

Length 49.83 

  

 Fit On/Off 

Pipette 1 3 3 

Pipette 2 3 4 

Pipette 3 - - 

Pipette 4 3 2 

Fit in cuvette 2 

 

TIP 14 
 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade Comments Grade Comments Grade Comments 

Celine 1 To thin. 1 To narrow. - - 1 To tight to 
come off. 

Michelle 2 Fine fit and 
on/off. Gets 
a little stuck. 

1  - - 2 To short. 

Kayla 4 On/off good. 2 Good fit, to 
short. 

- - 2 Good fit, 
hard on/off. 

Emmy 1 Gets stuck. 
Drips. 

1 Gets stuck. - - 2 Gets stuck, 
vacuum. 

Linn 2 Gets stuck, 
hard on/off. 

2 Good on/off. 
Gets stuck. 
To short. 

- - 1 Hard on/off. 
Gets stuck, 

vacuum. 

 

 

 



15.   Corning, catalogue number T-200-C-R 

 

Data Measurement (mm) 

Din 5.47 
 

∆ 1.09 

Dout 6.56 

∆ 0.56 

Dmid 6 

Dtipp 0.95 

Length 50.46 

 

 Fit On/Off 

Pipette 1 4 3 

Pipette 2 3 4 

Pipette 3 - - 

Pipette 4 3 2 

Fit in cuvette 2 

 

 

 
 

 

 

 

 

 

 



 

16.   VWR, catalogue number 37001-522  

Round 1 & 2 

 

Data Measurement (mm) 
Din 5.82 

 

∆ 1.48 

Dout 7.3 

∆ 1.6 

Dmid 5.7 

Dtipp 0.9 

Length 83.78 

  

 Fit On/Off 

Pipette 1 4 2 

Pipette 2 3 2 

Pipette 3 - - 

Pipette 4 2 2 

Fit in cuvette 1 

 

TIP 16 
 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade Comments Grade Comments Grade Comments 

Celine 1 Too long. 3 Stabile, good 
length. 

- - 1 Too long. 

Michelle 1 Too long. 3 Too long, ok 
combination. 

- - 4  

Kayla 2 Too long, 
hard to keep 

steady. 

3 Ok tip. - - 4 Good 
length, easy 

on/off. 

Emmy 1 Gets stuck. 
Too long. 

1 Gets stuck, 
vacuum. 

- - 2 Too long, 
vacuum. 

Linn 2 Too long and 
thin. Gets a 
little stuck. 

2 To thin, gets 
stuck. Good 

length. 

- - 1 Hard 
on/off, 

plugs up. 



 

 

17.   Tricontinent, catalogue number 342 

 

Data Measurement (mm) 
Din 5.85 

 

∆ 1.44 

Dout 7.29 

∆ 1.47 

Dmid 5.82 

Dtipp 0.92 

Length 50.48 

  

 Fit On/Off 

Pipette 1 3 2 

Pipette 2 3 4 

Pipette 3 - - 

Pipette 4 3 3 

Fit in cuvette 1 

 

 



 

 

 

18.   VWR, catalogue number 37001-530 

 

Data Measurement (mm) 

Din 6.15 
 

∆ 1.15 

Dout 7.3 

∆ 1.88 

Dmid 5.42 

Dtipp 0.89 

Length 49.62 

 

 Fit On/Off 

Pipette 1 4 1 

Pipette 2 4 2 

Pipette 3 - - 

Pipette 4 3 2 

Fit in cuvette 2 

 

 



 

 

19.   VWR, catalogue number 53503-252 

 

Data Measurement (mm) 

Din 5.36 
 

∆ 1.99 

Dout 7.35 

∆ 1.35 

Dmid 6 

Dtipp 0.9 

Length 51.95 

 

 Fit On/Off 

Pipette 1 4 2 

Pipette 2 3 4 

Pipette 3 - - 

Pipette 4 3 2 

Fit in cuvette 1 

 



 

 

20.   VWR, catalogue number 53503-792 

 

Data Measurement (mm) 

Din 5.36 
 

∆ 2.08 

Dout 7.44 

∆ 1.59 

Dmid 5.85 

Dtipp 0.85 

Length 49.68 

 

 Fit On/Off 

Pipette 1 4 3 

Pipette 2 4 3 

Pipette 3 - - 

Pipette 4 3 3 

Fit in cuvette 1 

 



 

 

21.   LABcon, catalogue number 1039-960-008  

Round 1 & 2 

 

Data Measurement (mm) 

Din 5.36 
 

∆ 2.07 

Dout 7.43 

∆ 1.54 

Dmid 5.89 

Dtipp 0.99 

Length 52.05 

 

 Fit On/Off 

Pipette 1 2 4 

Pipette 2 4 4 

Pipette 3 - - 

Pipette 4 3 3 

Fit in cuvette 1 

 

TIP 21 
 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

Grade Comments Grade Comments Grade Comments Grade Comments 

Celine 3  2 To short. - - 3  

Michelle 1 Good 
on/off, gets 

stuck. 

1 To short. - - 1 Hand in the 
way, hits 

wall. 

Kayla 4 Good fit and 
length. 

1 To short. - - 2 Bad fit. 

Emmy 1 Gets stuck. 1 Gets stuck. - - 2 Gets stuck, 
but feels 

good in hand. 

Linn 2 Gets stuck. 
Ok on/off. 

2 Good on/off, 
gets stuck. To 

short. 

- - 2 Ok on/off, 
gets stuck. 

 



 

22.   VWR, catalogue number 53503-769 

 

Data Measurement (mm) 

Din 5.41 
 

∆ 1.61 

Dout 7.02 

∆ 1.15 

Dmid 5.87 

Dtipp 0.93 

Length 49.76 

 

 Fit On/Off 

Pipette 1 3 1 

Pipette 2 3 2 

Pipette 3 - - 

Pipette 4 3 2 

Fit in cuvette 1 
 

 

 



Discussion and recommendations 
 

Evaluation Results 
A first evaluation was made by criteria weighting, which is a method for making a choice of which 

criteria is the most important one.  

 

Criteria Weighting Tips 

Fit On/off Cuvette

Fit 1 2 1 4 0.444444

On/off 0 1 0 1 0.111111

Cuvette 1 2 1 4 0.444444

Sum 9 1

Faktor: 0.111111  

 

Criteria Weighting Pipettes 

Pressing Impression

Pressing 1 0 1 0.25

Impression 2 1 3 0.75

4 1

0.25  

Pipette 1 Pipette 2 Pipette 3 Pipette 4

4 1.25 3.5 3.25  

 

 

 



Pipette testing Linn and Emmy 

Green cells in the table’s represents the two best tips for each pipette. The scale is one to five were the 

lowest score is one.  

 

Pipette 1 

 Fit On/Off Cuvette Grade Weighting 

grade 

7 2 3 2 2.11 8.44 

8 2 1 1 1.44 5.78 

9 4 2 1 2.44 9.78 

10 4 3 1 2.56 10.22 

11 3 1 1 1.89 7.56 

12 4 5 4 4.11 16.44 

13 2 3 1 1.67 6.67 

14 3 3 2 2.56 10.22 

15 4 3 2 3.00 12.00 

16 4 2 1 2.44 9.78 

17 3 2 1 2.00 8.00 

18 4 1 2 2.78 11.11 

19 4 2 1 2.44 9.78 

20 4 3 1 2.56 10.22 

21 2 4 1 1.78 7.11 

22 3 1 1 1.89 7.56 

 



 

Pipette 2 

 Fit On/Off Cuvette Grade Weighting 

grade 

7 3 4 2 2.67 3.33 

8 1 1 1 1.00 1.25 

9 1 1 1 1.00 1.25 

10 1 1 1 1.00 1.25 

11 2 2 1 1.56 1.94 

12 4 5 4 4.11 5.14 

13 3 3 1 2.11 2.64 

14 3 4 2 2.67 3.33 

15 3 4 2 2.67 3.33 

16 3 2 1 2.00 2.50 

17 3 4 1 2.22 2.78 

18 4 2 2 2.89 3.61 

19 3 4 1 2.22 2.78 

20 4 3 1 2.56 3.19 

21 4 4 1 2.67 3.33 

22 3 2 1 2.00 2.50 

 



 

Pipette 3 

 Fit On/Off Cuvette Grade Weighting 

grade 

1 5 3 2 3.44 12.06 

2 5 3 4 4.33 15.17 

3 5 4 5 4.89 17.11 

4 5 3 4 4.33 15.17 

5 5 3 2 3.44 12.06 

6 5 3 4 4.33 15.17 

 



 

Pipette 4 

 Fit On/Off Cuvette Grade Weighting 

grade 

7 2 2 2 2.00 6.50 

8 1 1 1 1.00 3.25 

9 2 3 1 1.67 5.42 

10 3 3 1 2.11 6.86 

11 2 2 1 1.56 5.06 

12 3 3 4 3.44 11.19 

13 3 3 1 2.11 6.86 

14 3 2 2 2.44 7.94 

15 3 2 2 2.44 7.94 

16 2 2 1 1.56 5.06 

17 3 3 1 2.11 6.86 

18 3 2 2 2.44 7.94 

19 3 2 1 2.00 6.50 

20 3 3 1 2.11 6.86 

21 3 3 1 2.11 6.86 

22 3 2 1 2.00 6.50 

 

 



Pipette testing Celine, Michelle, Kayla 

Green cells are the two tip’s with the highest score. The scale is one to five were the lowest score is one. 

 

Pipette 1 

 Celine Michelle Kayla Total Factor 

10 4 1 3 8.00 0.174 

12 5 4 2 11.00 0.239 

13 4 1 3 8.00 0.174 

14 1 2 4 7.00 0.152 

16 1 1 2 4.00 0.087 

21 3 1 4 8.00 0.174 

 

 

Pipette 2 

 Celine Michelle Kayla Total Factor 

10 1 1 1 3.00 0.103 

12 1 2 2 5.00 0.172 

13 2 1 1 4.00 0.138 

14 1 1 2 4.00 0.138 

16 3 3 3 9.00 0.310 

21 2 1 1 4.00 0.138 

 

 



 

Pipette 3 

 Celine Michelle Kayla Total Factor 

1 3 2 2 7.00 0.179 

2 3 1 3 7.00 0.179 

3 4 3 2 9.00 0.231 

4 1 3 4 8.00 0.205 

6 4 3 1 8.00 0.205 

 

 

Pipette 4 

 Celine Michelle Kayla Total Factor 

10 1 1 2 4.00 0.103 

12 3 3 3 9.00 0.231 

13 4 1 1 6.00 0.154 

14 1 2 2 5.00 0.128 

16 1 4 4 9.00 0.231 

21 3 1 2 6.00 0.154 

 



Sources of error 
 

There are a lot of potential sources of error. The main one is the measurements. Two different persons 

have done the measurement together, meaning that some measurements could have been made 

differently. Since most of the tips are in plastic, they were a little flexible. This means that really small 

parts such as the tip of the tips, easily could be squeezed together and therefore the measurement 

would become wrong. There is also the possibility that the measurements could have been made on 

different places of the product, such as a millimeter in on the tip instead of at the very end of the tip. 

The team has tried to overcome this be measure thoroughly and more than one time on the same place.    

Regarding the evaluating of the pipettes and the tips, the human factor is a big source of error; all 

participants have judge the products differently. These since all of them have different experience of 

using pipettes and/or syringes. Besides the team, Emmy and Linn, all of the participants have some 

amount of professional experience of using pipettes and/or syringes. Our own experience is very limited 

and therefore it is interesting to see how different we judge the different interaction points. This does 

although not mean that one or another participant is the better judge. More experience can be equal to 

more skill and a higher tolerance against small difficulties. At the same time, low experience could mean 

difficulties with aspects that a more experienced person thinks of as something positive.  



Recommendations 
Based on all of the tests, these tips and pipettes got the best result.  
 

Top Five 

 
The top five resulting tips are listed in tables below.  
 

Tip Dtip mm / inch Length mm/inch Din mm / inch 

3 1.8 / 0.071 32.3 / 1.27 4.3 / 0.17 

6 1.5 / 0.059 32.6 / 1.28 4.3 / 0.17 

12 1.3 / 0.051 49.7 / 1.96 5.3 / 0.21 

13 2.0 / 0.079 49.6 / 1.95 5.3 / 0.21 

16 0.9 / 0.035 83.8 / 3.30 5.8 / 0.23 

 
 
Based on the results from the evaluations, we found that the outer diameter of the tip should be 
between 0.9 – 2.0 mm in order to fit in the cuvette.  
 



The Best Combinations 

 
The two best tips for each pipette are listed below.  
 

 Pipette 1 Pipette 2 Pipette 3 Pipette 4 

NO. 1 12 16 3 12 

    16 

NO. 2 10 12 4  

 13  6  

 21    

 
 
The best combination of a pipette and a tip would be Pipette no 1 and Tip no 12. This is not the perfect 
tip or pipette, but it is the best combination of the 22 tips and the four pipettes that has been tested.  



  
 

  
 

 

      

 


