
Postadress:  Besöksadress:  Telefon:   
Box 1026  Gjuterigatan 5  036-10 10 00 (vx)  
551 11 Jönköping  

  

 

 

 

 

 
 

 
 
 

 
 

Tool unit designed for equine dentistry 
Sara Rosén  

MASTERTHESIS 2019 
Master in Product Development with a specialization  

INDUSTRIAL DESIGN 
 

 

 

 

 

 

 



Postadress:  Besöksadress:  Telefon:   
Box 1026  Gjuterigatan 5  036-10 10 00 (vx)  
551 11 Jönköping  

 

 

 

 

 

 

 

 
Concept of Tool unit designed for equine 

dentistry 
 Konsept av Verktygsenhet avsedd för 

hästtandvård 

Sara Rosén 

This degree project is performed at the School of Engineering in Jönköping in the 
subject field Industrial Design. The project is a result of the master program Industrial 
Design.  The writers are responsible of the result, conclusions and reflections.  

Tutor: Lars Eriksson 

Extent:  30 points (D-level) 

Date: 19/06/2019 

Filing number:  

 



Abstract 

ii 
 

 

Abstract 
Most people have experienced toothache and know how much it effects the health. It hurts 
to eat, it´s hard to sleep and sometimes a small gesture as a smile is avoided because it pains 
to much.  Of course animals have the same issue and feel pain but they can’t tell us how 
they feel, instead we have to look for signs from their behavior. The recommendation to 
regularly check the horse’s teeth does minimize the risk of pain. The knowledge within the 
field of equine dentistry is on the rise and educations and regulations is developing to give 
the best dental care possible. This has created a need of the right tools adopted to this 
specific field and this is where a company like Accesia has a chance to be at the forefront 
of this development. Accesia is a company that have developed tools and educations about 
the animal dental profession since 2009. Until now the focus has been on smaller animals 
like cats, dogs and rodents but now they are widening their customer field and develops for 
this new market, equine dentistry. To get a understanding of this new customers some field 
studies has been performed and needs that are separate from the previous customer needs 
has been identified. It´s not only the size that differs from the dentist working with cats 
and dogs, it´s also the working environment and the anatomic conditions that looks 
completely different.  

For this thesis the main goal has been to identify how a unit for the tools used by equine 
dentists should be structured and what parts that should be included to endure the 
transportation and environment where it will be used. To gain this information, several 
interviews were conducted with the main users and the experts working on Accesia. The 
gathered information where later analyzed, concretized and explored in a product concept.     

This report will go through the different stages in the design process that led to a final 
design concept which were presented with a prototype and posters at a thesis fair organized 
by Jönköping University.       

 

Keywords; Industrial design, Design, Design research, User observation, Equine dentistry, 
Definition of components. 
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Sammanfattning 
De flesta har upplevt tandvärk och vet hur mycket det påverkar hälsan. Det gör ont att äta, 
det är svårt att sova och ibland undviks en gest så liten som ett leende eftersom det helt 
enkelt gör för ont. Naturligtvis lider djur av liknande problem och känner smärta men de 
kan inte berätta hur de känner, istället måste vi leta efter tecken från deras beteende. 
Rekommendationen att regelbundet kontrollera hästens tänder minimerar också risken för 
smärta. Kunskapen inom hästtandvård ökar och utbildningar och regler utvecklas för att ge 
bästa tandvård möjlig. Detta har skapat ett behov av rätt verktyg anpassade till detta 
specifika område och det är här ett företag som Accesia har en chans att ligga i framkant av 
denna utveckling. Accesia är ett företag som har utvecklat vägtullar och utbildningar om 
djurtandyret sedan 2009. Hittills har fokus varit på mindre djur som hudar katter och 
gnagare men nu utvidgar de sin kundkrets och utvecklas för den nya marknaden, 
hästtandvård. För att få förståelse för dessa nya kunder har vissa fältstudier utförts under 
det här examensarbetet och behov som är separata från tidigare kundbehov har 
identifierats. Det är inte bara storlek som skiljer sig från tandläkaren som arbetar med katter 
och hundar, det är också arbetsmiljön och de anatomiska förutsättningarna som ser helt 
annorlunda ut. 

För denna avhandling har huvudmålet varit att identifiera hur en enhet för de verktyg som 
används av hästtandläkare bör struktureras för att uthärda transporten och miljön där den 
ska användas. För att få denna information genomfördes flera intervjuer med 
huvudanvändarna och experterna som arbetar på Accesia. Den samlade informationen som 
senare analyserades, konkretiserades och undersöktes i ett produktkoncept. 

Denna rapport kommer att gå igenom de olika stadierna i designprocessen som ledde fram 
till ett slutligt koncept som presenterades med en prototyp och affischer på en x-jobbs 
mässa anordnad av Jönköpings universitet. 

 



Table of Contents 

iv 
 

Table of Contents 
Abstract ............................................................................................................................................. ii 

Sammanfattning .............................................................................................................................. iii 

Table of Contents ........................................................................................................................... iv 

1 Introduction ............................................................................................................................. 6 

1.1 Background ...................................................................................................................... 6 

1.2 Objectives ......................................................................................................................... 6 

1.3 Delimitations .................................................................................................................... 7 

1.4 Disposition ....................................................................................................................... 7 

2 Theoretical Background ......................................................................................................... 8 

2.1 Design ............................................................................................................................... 8 

2.2 Design research ............................................................................................................... 8 

2.3 Design thinking ............................................................................................................... 8 

2.4 Design practice ................................................................................................................ 9 

2.5 Design methods .............................................................................................................. 9 

 Design thinking bootleg ..................................................................................... 9 

 MediaLAB Amsterdam design method toolkit ................................................ 10 
2.6 Research .......................................................................................................................... 10 

 Research approach ........................................................................................... 11 
2.7 History ............................................................................................................................ 12 

2.8 Power instruments ........................................................................................................ 12 

2.9 Ergonomics .................................................................................................................... 12 

2.10 Anthropometry .............................................................................................................. 13 

2.11 Hygienic design ............................................................................................................. 13 

2.12 Material selection ........................................................................................................... 14 

3 Method .................................................................................................................................... 15 

3.1 GANTT .......................................................................................................................... 15 

3.2 Brand analysis ................................................................................................................ 15 

3.3 Interview ......................................................................................................................... 15 

3.4 Observation ................................................................................................................... 15 

 What-How-Why method .................................................................................. 15 

3.5 Task analysis ................................................................................................................... 16 

3.6 Product breakdown structure (PBS) .......................................................................... 16 



Table of Contents 

v 
 

3.7 Functional analysis ........................................................................................................ 16 

3.8 Image board ................................................................................................................... 16 

3.9 Brainstorming ................................................................................................................ 16 

3.10 SWOT ............................................................................................................................. 17 

3.11 Anthropometry .............................................................................................................. 17 

3.12 CAD-modelling ............................................................................................................. 18 

3.13 Laser triangulation 3D scanning technology ............................................................ 18 

3.14 Prototype ........................................................................................................................ 18 

4 Approach and Implementation ........................................................................................... 19 

4.1 Empathize ...................................................................................................................... 19 

 Brand analysis .................................................................................................. 19 
 User analysis .................................................................................................... 19 

 Observation ...................................................................................................... 20 
 SWOT-analysis ................................................................................................ 24 
 Product breakdown structure (PBS) ................................................................. 25 
 Power instruments ............................................................................................ 26 
 Mobile Compressor .......................................................................................... 26 
 Water tank ........................................................................................................ 26 

 Environment study ........................................................................................... 26 
 Market analysis ................................................................................................ 27 
 Competitors ...................................................................................................... 27 

4.2 Define ............................................................................................................................. 28 

 Image board ..................................................................................................... 28 

 Requirements ................................................................................................... 29 
 Ergonomics ...................................................................................................... 29 
 Functional analysis ........................................................................................... 30 

 Materials .......................................................................................................... 31 
4.3 Ideation ........................................................................................................................... 32 

 Concept evaluation ........................................................................................... 34 
 Refined concepts .............................................................................................. 35 
 Concept 3 Two parted unit ............................................................................... 36 

 Final concept .................................................................................................... 37 
4.4 Prototype ........................................................................................................................ 38 

 3D Scanning ..................................................................................................... 38 
 Rapid prototyping ............................................................................................ 38 

5 Result ....................................................................................................................................... 39 



Table of Contents 

vi 
 

5.1 Compressor .................................................................................................................... 39 

5.2 Cover ............................................................................................................................... 40 

5.3 Wheels ............................................................................................................................. 40 

5.4 Top-part .......................................................................................................................... 40 

 Tools ................................................................................................................ 40 
 Controls ............................................................................................................ 41 

5.5 Water tank ...................................................................................................................... 41 

5.6 Storage ............................................................................................................................ 41 

5.7 Pedal ................................................................................................................................ 41 

5.8 Hanging solution ........................................................................................................... 42 

5.9 Composition .................................................................................................................. 42 

5.10 Material ........................................................................................................................... 43 

5.11 Unit positions ................................................................................................................ 43 

6 Conclusion and discussion ................................................................................................... 44 

6.1 Achieved result and conclusion .................................................................................. 44 

6.2 Continuous work ........................................................................................................... 45 

 Space optimization ........................................................................................... 45 
 Extras ............................................................................................................... 46 

7 References ............................................................................................................................... 47 

8 Table of figures ...................................................................................................................... 49 

9 Attachments ........................................................................................................................... 50 

 

 

 



Introduction 

6 
 

1 Introduction 

1.1 Background 
The knowledge and education about the dental health of horses is on the rise. The 
responsibility of implementing dental examination have for a long time been put on the 
farriers but today more and more horse owners understand the importance of a good 
dental health for their horse’s wellbeing. Accesia is a company that have knowledge and 
experience of animal dental health and they can see that the need for proper equipment, 
adopted to the specific work of equine dentistry, exists. The goal with this project is to 
investigate equine dentists need and create a mobile tool unit adopted to equine dentistry.  

Accesia is a company that have been working with animal dentistry since 2004. It was 
founded by Susanne Andersson with a vision of being The company that European vets 
think about when thinking of animal dentistry. Since then the company has grown and 
today, they can offer both a large variety of quality dental tools and education within the 
animal dentistry field.  

1.2 Objectives 
Accesia has until this point focused on create and delivery tools and knowledge about the 
smaller animal dentistry (like dog, cats and rodents) but the company is now ready to get 
into the equine business as well. This would mean that they need to find out the specific 
needs for an equine dentist and in what conditions they work today.  

Accesia want´s products that expresses quality, care and professionalism. To do this 
knowledge about vital parts and user needs is important. This is also a new field for the 
company which requires new knowledge. Because Accesia already is an established 
company the design of this new product should fit into their catalogue but also live up to 
the expectations of the users and those constrains the specific work environments have. 
This kind of product is very limited on the market which makes the research part of this 
thesis extra important because there are no definite requirements based on the market 
from the beginning. The requirements found in this project is therefor based on the 
knowledge gained during the research.   

This project will be including all the steps of a design process. The Empathize phase will 
include research about both the company and users that is key stakeholders, to gain 
further understanding, observing methods and interviews will be performed. Because the 
specific topic it´s easy to identify the users and Accesia will provide the contacts they 
have. This will result in qualitative data that the ideation and further developments will be 
based on.  
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Research questions  

• What parts should an instrument unit for equine dentistry contain and how would 
the design and functions be expressed in such a product?  

• How would a mobile tool unit be designed to fit into Accesia’s product library?  

1.3 Delimitations 
I will use Accesia’s existing tools and therefore not investigate about suitable 
specifications for them. The electronics will also be the same used in the unit they sell 
now. Because Accesia already have existing units I will start from one that they have to 
see what parts that can be kept and how to cover that in a suiting way and add the parts 
that is needed to be able to transport it between clinic, cars and stables. The concept 
should be realistic and possible to produce in the near future.   

1.4 Disposition 
The first part of this report is the theoretical background which explains the theories and 
subjects related to the project to get a deeper understanding for the assignment and the 
subject of design. After this firs chapter the approach and methods that are going to be 
applied to the project is explained, followed by a chapter about the implementation of 
these methods. The last chapter is where the result is presented and discussions are made 
based on the final findings and how the work has gone.   
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2 Theoretical Background 

2.1 Design 
Originally the term “design” is based on a Latin word; “designare”. This means to make 
something or point out. When connecting this to a possible definition of design, which 
can be the process of creating a solution to satisfy a need or solve a problem, it´s clear 
that this is something the human have done long before the discussion of the term began 
(Bergman, 2016). Ken Friedman even means that it´s the capacity of making of things 
that made us human. Over two million years ago we started to create tools, since then the 
production of products and services have grown and developed but the fact is that the 
same tools is used today although the range and variety has been wider. Ken also has his 
definition of design and believes that it´s a process where the designer goes from an 
unbounded design towards practice and prototypes of solutions with the help of research 
(Friedman, 2000).   

2.2 Design research  
Christopher Frayling writes about the preconceptions about designers, that they are 
superficial, impulsive and connected to the much-debated art profession. He mentions 
that this contradicts to research which according to many should be clear, investigating 
and performed in laboratory conditions. Art research has always been hard to define 
because of the important but subjective process that happens within the artist when 
creating. This is a problem, according to Frayling, that needs to be solved because of the 
importance of research when it comes to teaching and practice subjects like art and 
design. To do this the interpretation and definition of what research and design research 
is must be developed (Frayling, 1993). Another man that writes about a solution to this 
question is Kees Dorst. According to him the design research of today is often focused 
on the design process. This is only one part of four that a design activity consists of. The 
other three are 1) The design object, 2) The designer and 3) The context. If more focus 
where given to understand these parts a revolution in design research would be happening 
(Dorst, Design research a revolution-waiting-to-happen, 2008). Another discussed topic 
concerned design research is the topic of design science. Nigel Cross is writing about this 
and explains that design research should be a subject on its own, separated from the other 
more established scientific fields. This is because the design method is based on the 
search for non-existing and new solutions. Traditional science on the other hand is 
researching findings that already exists. (Cross, 2001).  

2.3  Design thinking  
Kees Dorst describes Design thinking as a way to look at open and complex problems, 
like designers often do. It´s easily described as a simple equation; WHAT + HOW leads 
to VALUE. As a designer, the first thing you do is to find the desirable value. After this 
you can work with both what and how as un-known factors, or you already know how the 
working principle will work. If you work with one known factor and two un-known, you 
should start with what you have and find a suitable working principle that together will be 
the “frame”. With a frame you as a designer has can ideate about different things or 
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“WHAT” s that would fit into the equation. The solutions can be many and it´s up to the 
designer to evaluate what combination that will be best suited to create the value (Dorst, 
The core of "design thinking" and it´s application , 2011). 

2.4 Design practice 
Design practice have been a life changing part for the human kind. As written above, 
tools that where created thousands of years ago can still be recognized and used today but 
in more evolved editions and with a wider range. The study of design practice on the 
other hand, is a new phenomenon. Friedman describes design to be a process, a process 
that starts with an idea that evolves to a solution. The result of the practiced design is 
dependent on the research done in the beginning of the process. To only practice without 
having a plan beforehand or time to reflect will not create new knowledge. How this 
process is realized is depending on the designer but to help this process forward there is a 
lot of books and articles written and shared about methods and steps that can be 
implemented. (Friedman, 2000)  

2.5 Design methods  

 Design thinking bootleg 

Design thinking bootleg is a collection of method-cards based on five “modes” that 
design thinking consists of. The idea is that every card is marked with the associated 
mode or modes. This makes it easy to distinguish them and find the ones belonging to the 
current need. On each card there is a method that can be used to gain information or 
generate ideas for a project. The modes are; empathize, define, ideate, prototype and test. 
This is also a logical order for a designer to work in, starting with gaining understanding 
about the user and in the end have a result based on previous findings.  

 Empathize  
This is the first mode and the one when an understanding of the user and design problem 
is built up. This includes that the developer observes, engage and immerse in the user´s 
life and surroundings. Examples of this could be to have interviews, observe in the right 
surrounding and try to be the user. All of these are ways to create an understanding of the 
human behavior and user’s needs.  

 Define 
In this mode the Point of View is decided and defined. These decisions should be based 
on the earlier findings from the Empathize mode where good insights about the user was 
collected. The Point of View is a problem statement that the following development 
should be based on and adopted to. If it´s done right the result in the end should be the 
optimal solution for the targeted user.   

 Ideate 
In this mode there is no limitations to how creative the generated ideas can be. It´s about 
having an open mind and think outside the box, with the Point of View in mind. The 
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difference in this mode compared to the earlier is that here it´s time to identify solutions, 
before the focus has been on identifying problems. It´s important to not evaluate the 
ideas to early because then the risk of limiting the result and miss out on new and 
innovative solutions is increased.  

 Prototype  
This is the mode where thoughts turn into actions and physical results that can be 
interacted with. This opens up for new discussions about how to make the ideas real and 
adapted to reality. Depending on the wanted result the prototype can take different 
shapes, it could be an activity, an object or something written on a paper.  The purpose 
with prototyping is to create a deeper understanding and explore concepts on your own 
and together with others. 

(Scott Doorley, 2018) 

 MediaLAB Amsterdam design method toolkit  

MediaLAB Amsterdam is part of Amsterdam University of Applied Sciences. They 
implement research that have been developed by teams of students, teachers and people 
from the industry. Together they have created a design method toolkit that consists of 
several design method-cards that can be used to proceed a design process. The design 
process, that the cards is based on, have the following phases; define goals and intentions, 
know the context, know the user, frame your insights, ideation and concepts, create and 
test. Each card has a description of how to proceed a method, what phase or category it´s 
related to and the duration and effort it will take to be finished. In the first phase, define 
goals and intentions, the designer should seek answers to the questions “Why are you 
doing it?”, “What are you looking for” and “Who are you designing for?” In the second 
phase, know the context, the designer should explore the background of the project and 
find the main factors. Next phase, Know the user, is where the main user is defined and 
investigated. What are the users need and touchpoints? After this it´s time to frame the 
insights and knowledge gathered in the previous phases. What information can be used 
and what conclusions can be drawn? Next thing to is to create ideas and concepts. Based 
on the preferred idea or concept the final phase is where prototypes are created and 
tested. (MediaLAB Amsterdam , 2019) 

2.6 Research 
Reality is that society and conditions that designers and product developers base their 
decisions on is constantly changing. This is why the continued execution of research is 
important. The right knowledge can help developers to keep up with the new trends and 
predict future needs. The chance of a development success and savings in time and 
money will also increase significantly if the right information is found in an earlier stage of 
the developing process (Kirsty Williamson, 2002). 
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 Research approach  

To gain information related to the solvation to a project it´s a good idea to define a 
research approach. This approach should be decided based on the wanted result of the 
research. There is a lot of ways to collect this data but in Gjoko Muratovski´s book, 
Research for designers, four different research approaches is brought up and explained.  

 Qualitative research 
If a designer is working with a new field (for he or she personally) or feels the need to 
deepen the understanding of a how the users experience a certain situation, qualitative 
research could be a good approach. The aim of this kind of research is to get an realistic 
understanding of the topic. Qualitative research also look at the investigated problems 
from different angles and enlightening the complexity.    

 Quantitative research  
Quantitative research collects data that can be measured and presented in numbers. This 
is an approach that generalize and simplifies the result coming in from a random sample 
collected from the population of interest. As a designer this kind of information can be 
used to get an overview of the target users and what the statistics shows about them. This 
can lead to general conclusions and understanding. Statistics can be a good tool for the 
designer to motivate why some decisions were made.  

 Visual research  
Gjoko describes visual research as a study of forms, objects and images found in reality. 
How we as humans visually perceive objects will differ depending on the observer but 
with a deeper knowledge about visual elements and the reason behind the visual 
expression, the understanding of the visual object will increase. The data that is collected 
by this approach will be the effects observed by the researcher based on existing objects, 
shapes and images. 

 Applied research  
Applied research is focusing on the researchers reflection on their own choices when it 
comes to implementation. Designers work toward finding solutions to a problem and 
when searching for solutions it´s important to reflect on the solutions found. Is there 
some choises made by the researcher that can affect the findings? If the researcher 
continuously reflect on his or hers decisions during the work the reward will be practical 
knowledge and arguments for the actions made. Questions that could be used to reflect 
on what´s happening and the purpose could be;  

What am I doing? 

Do I need to improve anything?  

If so, what?  

How do I improve it?  
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Why should I improve it?   

2.7 History 
The history of equine dentistry can be traced all the way back to 600 B.C in China. This 
was a time of trades and the worth of a house was of course influenced by the horse age. 
To determine this, they looked at the animal’s teeth. In the following years this knowledge 
where further investigated and during the rise of the Roman empire the knowledge where 
written down. One of these texts from a roman writer is today considered the first book 
about veterinary dentistry. Since then a lot have happened, today there is special 
educations and schools dedicated to the profession of veterinarian dentistry. We can see 
how a lot of the knowledge we have today about the human teeth and possible operations 
is a result of animal tested research. This also goes the other way around and as we learn 
more about the human dentistry some of it can be applied to animals as well. Kevin 
Easley is seeing positively on what the future can give when animal- and human dentists 
work together (Easley, 1999).  

2.8 Power instruments 
Power instruments has been used for equine dentistry since the 1930s. These instruments 
can be motorized with either battery, electric or pneumatic power. It´s important to have 
control over the speed and it´s recommended to keep it under 8000 rpm while operating 
inside the horse’s mouth to prevent injuries. While working with power instruments there 
has been examples of work injuries that has been caused by vibrations. (WL Scrutchfield, 
2005)  

2.9 Ergonomics 
The field of ergonomics is multidisciplinary science with the aim to investigate and 
improve the systems between user and technology. Ergonomics study the human factors 
(limitations, behavior and abilities for example) in order to find the most suitable system. 
Ergonomics is there for needed in many cases to enable the user to understand how to 
interact with the technology. The purpose with this is to optimize the characteristics that 
characterizes people and technology. The interface of the technology is the language and 
sign used to enable the user to understand what the technology does and how to control 
it. One example of such a human-technology system is when a dentist is performing the 
work task of drilling in a patients mouth. The system object in this case is to drill and to 
achieve this there is a system between the dentist and the tool that enables the dentist to 
maneuver the drilling and read the displayed information from the drill (could be visual or 
tactile information that the dentist gets during usage). There is also a system between the 
dentist and the patient where the dentist needs to perform the drilling is such a way that 
the patient feels as good as possible. In total these systems is depending on a variety of 
ergonomic factors such as the design of the tools and the surroundings impact on the 
patient. All these factors will influence the experience of the system object for the 
involving parts. (Denice C. Murphy, 1998) 
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2.10 Anthropometry  
When designing for humans it is important to not only use yourself as the judge of what 
dimensions that “feel right” or “should fit”. The action that is more likely to guarantee 
success is if credible data and research is used as the source of decision making. This field 
within ergonomics that deals with dimensions and standard deviation is called 
anthropometry.  Anthropometric research is based on empirical data that gives average 
dimensions of the human body within different populations. This is important to use 
when designing because it gives a credible source and reason of using specific dimensions 
that will make the solution fit as many as possible in the population of the specified user. 
(Ask, 2016) 

2.11 Hygienic design  
Hygienic design is something that is important to consider while developing products 
related to life-science. This is products that should be developed in such a way that the 
risk of contamination is minimized. The purpose with hygienic design is to prevent 
contamination that can occur during a damaging process. Adhesion of matter, 
accumulation of matter, intrusion of foreign matter and material abrasion are four 
damaging processes that the hygienic design guidelines gives solutions to how to avoid. 
Examples of design guidelines to achieve this is to have self-draining containers and 
pipes, provide pods and covers to prevent the ingress of dirt and have corners and edges 
bigger then 3mm. What guidelines to consider depends on the damaging process. 
Hygienic design is mainly based on the restrictions for the food industry but can be 
applied to other products with hygienic purposes as well. (Beetz, Kloberdanz, & 
Kirchner, 2017) 
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2.12 Material selection 
The question of what material to use is an important decision to make for every product 
created. The material will have influence on the result and can be the deciding factor 
when it comes to whether a product is successful or not in the market. To find the best 
suited material a four-step method can be used. The included steps are translation, screening, 
ranking and supporting information. If these steps are followed successfully the result will be 
one final material that meet the specific requirements. (Ashby, 2005) 

 
Figure 1 Four main steps of the material selection guideline. 
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3 Method 

3.1 GANTT  
The Gantt schedule is a way to organize and plan a project with a timeframe. Each 
activity of a project is listed and matched with a timeframe which gives information of 
how long each activity is planned to be worked with. When the Gantt-charts where 
introduced they were created by hand which could be a problem because of the big 
probability of a change in the project plans which led to a new schedule. Thanks to 
technological developments is there today multiple softwares that can create and 
constantly change a projects Gantt. (gantt.com, 2019)    

3.2 Brand analysis  
A brand analysis is made to explore the deeper meaning and goals of a company. (Jacobi, 
n.d) To be a successful company there should be a clear view on what the values of the 
company is and a strive to communicate it to the customer. This value should be closely 
connected to the company identity and create trust and awareness. A brand identity is 
used as a strategic business tool and influence the success for the company. The 
foundation of a company is its history and original vision combined with a true 
understanding of all the stakeholders needs and expectations. This will affect the culture 
and credibility of the company which will influence the decision and view from the world 
outside the company. (Wheeler, 2003) 

3.3 Interview  
An interview is a great way to get to know the user. An interview also equals time with 
user and to get the most out of this time it is a good idea to spend time preparing before a 
meeting. Interviews can be implemented during different times of the developing process. 
It can be a tool in the initial face to gain information about the user, it can also be 
performed in the last phase when a concept is tested and evaluated. (Scott Doorley, 2018) 

3.4 Observation  

 What-How-Why method 

This method can be used while observing to analyze what is happening. It´s a way to go 
from a concrete physical observation of what is seen, to the more abstract question of 
How it´s done and Why. How is the user acting during the observed act? Are there any 
implications of what emotions the user has during the different segments of a task? Why 
is that emotions occurring? (MediaLAB Amsterdam , 2019) 
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3.5 Task analysis 
When gaining an understanding of how someone is working a good method can be to 
analyze the different tasks that the job consists of. Every task will affect the work and 
when broken down, it´s possible to identify the physical, verbal and cognitive elements of 
every task. This gives a good overview for the designer and enables analyzing on each task 
and it´s place in order to see if it´s optimized or can be improved. When the tasks of a job 
is lined up it can create a easily understandable flowchart-diagram. (MediaLAB 
Amsterdam , 2019) 

 

3.6 Product breakdown structure (PBS) 
PBS is a tool to get an overview of all the physical components that together creates a 
final product. The system is listed in a hierarchal way that begins with the final product 
which is deconstructed into more and more detailed components underneath. This is a 
good way to get an understanding of all the parts involved and how they are connected. 
The PBS is preferably done by more than one person or at least verified and studied by 
more than one person if the product involves components of different fields. This is to 
prevent future mistakes when decision making is done about the components.  
(productbreakdownstructure, 2019) 

3.7 Functional analysis  
A functional analysis is a list of functions connected to one Main function. To decide 
what that Main function is will be a first step and every other function will be either a sub 
function or a support function. When listed, the functions are described in on verb and 
one substantive. The main function is depending on the sub functions but can work 
without the support functions. The functions should leave room to as many solutions as 
possible to not limit the development more than necessary. To give an example; a pen´s 
main function could be the verb “create” and the subjective “mark”. (Österlin, 2011) 

3.8 Image board 
To communicate what values or feelings a product should express it could be a good idea 
to create an image board (a collage of pictures). An image board can also be a way to 
show the intended shapes with pictures that in the end can be associated to the product 
that is being created. Different materials that the product will be made in can also be 
gathered and collected in a imageboard or factual material board. Boards like this can be 
interpreted as specifications on the future result.  (Österlin, 2011) 

3.9 Brainstorming  
Brainstorming should evolve around a specific problem and result in solutions or 
strategies to solve it. The idea with brainstorming is to think in terms of quantity, not 
quality. There should not be any limits of the creativity and unrealistic ideas are more than 
welcome. If it is a group working together it´s important to be clear about a policy of no 
judgements or negative attitude towards each other. In his book about brainstorming, 
Charles Clark is writing about four rules for basic brainstorming. He calls them the 
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Osborn rules after Alex Osborn that in 1939 became an executive vice president at a huge 
advertising company and revolutionized meeting and conference routines by introducing 
brainstorming. The rules are; 

1. CRITICISM IS RULED OUT 

Adverse judgment of ideas must be withheld until later  

2. “FREE-WHEELING” IS WELCOMED 

The wilder the idea, the better; it is easier to tame down than to think up  

3. QUANTITY IS W ANTED 

The greater the number of ideas, the greater the likelihood of winners.  

4. COMBINATION AND IMPROVEMENT ARE SOUGHT 

In addition to contributing ideas of their own, participants should suggest how ideas of 

others can be turned into better ideas; or how two or more ideas can be joined into still 

another idea. (Clark, 2010) 

3.10 SWOT 
A SWOT-analysis gives a good view of the positive and negative aspects of an idea or 
project. The analysis is based on four categories; strengths, weaknesses, threats and 
opportunities. The result of a SWOT-analysis may be in mind and influence the choice of 
strategy moving forward. The result of this method is depending on the knowledge of the 
executer or executers and from who’s perspective the analysis is based on. (Samset, 2010) 

Pugh concept selection 

To evaluate different options against each other a matrix can be done. The matrix should 
have the options should be on a horizontal row to be compared to properties that are 
rightly lined up. If the concept lives up to the expected property more than one can set a 
+, if it lives up to the property, one can set a 0 and if it does not live up to the expected 
level one can be set. The total score is calculated by adding +1 for each + and -1 for each 
-. (Österlin, 2011)  

3.11 Anthropometry 
When designing a product that a user will interact with it´s important to have the 
knowledge of fitting sizes for parts that can influence the experience and possibility of 
usage. The anthropometric science is the science of human measurements. With collected 
data graphs showing the length distribution within a population have been made. It is 
common to talk about "between the fifth and ninety-fifth percentile (%ile)”, which equals 
ninety percent of the population. It can be a good measure to follow to fit as many people 
as possible within the specific population. (Pheasant, 2003) 
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3.12 CAD-modelling  
Computer aided design (CAD) is according to the book Computer aided design and 
manufacturing, defined as;  

“The use of computer systems to assist in the creation, modification, analysis or 
optimization of a design.” (M.M.M. SARCAR, 2008) 

CAD consists of hardware (the computer) and software (the program used) that together 
creates a 3-dimentionel picture of a model which can give a first visualization of how it 
will look from all directions. This creates the opportunity to analyze and explore several 
designs before choosing what to put money on and produce. It is also easy to make quick 
changes if it´s needed. Drawings and BIMs can also easily be created based on the CAD-
models which is needed and will make it easy to understand for production. (M.M.M. 
SARCAR, 2008)  

3.13 Laser triangulation 3D scanning technology 
This 3D scanning is done with an instrument that projects a laser beam on a surface and 
maps distances. When enough mapping is done it translates that result of the measured 
surface into a 3D scan file that is compatible with several 3D printing and CAD 
(computer aided design) programs. (aniwaa.com, 2019) 

3.14 Prototype 
To create a better understanding of a product a physical model can be made to complete 
the models made in CAD. A prototype should look as close to the final product as 
possible but exceptions like a different manufacturing or material difference can be made 
if the product development is in a early stage. (Österlin, 2011) 
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4 Approach and Implementation 

4.1 Empathize 

 Brand analysis  

 Background & goal 
“WE SHALL BE BEST AT ANIMAL DENTISTRY AND NOTHING ELSE” (slogan) 

Accesia was founded in 2004 by Susanne Andersson who had experience from both 
human- and animal dentistry. Susanne experienced a lack of knowledge about animal 
dental health and therefore made it the company’s main goal to provide the best 
knowledge and products to that market.   

“Today, the business is focused on four main areas, equipment (50%), consumables (20%), training 
(25%) and service / consulting (5%). Since the start of the Accesia Academy we have now trained about 
1,600 veterinarians and approximately 1,100 animal nurses.” (accesia.se) 

 Horse range  
Accesias horse range today is limited and mostly consist of smaller customizations of their 
existing products for smaller animals. Recently they decided to expand in the field of 
horse related products and now sell a mobile lighting especially targeting a horse dentistry 
need.   

 User analysis 

The user of Accesias products are people working in the area of animal dentistry. For this 
specific product they are now focusing on a group within their target users, the people 
working with equine dentistry. The products sold from Accesia to this customer have 
been very limited because the requirement will be different on many aspects compared to 
the dental tools used for smaller animals. The equine dental workers also work in 
different environments because of the size of their patients.  
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 Personas 
To get an understanding of how a typical user for this new tool unit three personas where 
created. The idea with this is to enlighten the difference within this group as well even 
though their surrounding factors often are similar when it comes to their profession. A 
persona of a person who works with the product and it´s maintenance where also created 
because his or her impression of the product should be considered as well.  

 

 

 

 Observation  

My introduction to the field of equine dentistry was a conference in Söderköping where 
around 100 veterinaries and horse dentist gathered from all over Europe. Lectures and 
seminars where held to spread and discuss the techniques and knowledge of the field. 
Accesia was present with a stand to advertise their products and meet their customers and 
users. To get more information about the profession observations of the work needs to 
be done. Observation is done by visiting three horse dentists located in three different 
parts of Sweden. They all come from different backgrounds but share the enthusiasm for 
equine dentistry.  

 Observation 1 
First visit is to a clinic called Djurtandvårds kliniken in Söderköping where Torbjörn … 
lives and have created his own clinic at his farm that specializes in animal dentistry. 
Torbjörn started as a human dentist but 40 years ago he changed his focus towards 
animals and especially horses. At that time the knowledge about this subject where very 
limited which makes him a pioneer and founder of the horse ontology profession of 
today when it comes to the dental care of horses. Torbjörn has researched a lot and holds 
lectures and courses to educate veterinaries and dentists today. At SLU (Swedish 

Figure 2. Persona details can be found in appendix. 
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University of Agricultural Sciences) they now have a special option for the ones who want 
to specialize in horse dentistry which is a course that is divided into three parts and ends 
with an examination in horse ontology. Torbjörn is one of the course coordinators on this 
course and since it started until today about 550 has done the first part but only around 
25 have taken the final examination. You can find a list at SLU´s webpage with a list of all 
participants.     

I ask Torbjörn about his tool unit which he tells me is special made with his 
requested features about three years ago. It has four hoses which is all connected to an 
instrument that is driven by wither electric power or air pressure. Torbjörn has an 
extension on the air-driven instrument but not on the electric one. The unit’s height can 
be adjusted, and it has four wheels which makes is mobile. To control the instruments 
there is a wireless pedal which makes it possible for him to change settings with his foot. 
The choice to have a special clinic and not visit other stables creates the best conditions 
for a successful examination and result for both patient and workers according to 
Torbjörn. To work in this manner can guarantee quality unlike the varying conditions 
when visiting stables.  

 What-How-Why method 
This method can be used while observing to analyze what is happening. It´s a way to go 
from a concrete physical observation of what is seen, to the more abstract question of 
How it´s done and Why. How is the user acting during the observed act? Are there any 
implications of what emotions the user has during the different segments of a task? Why 
is that emotions occurring?  

What 

A horse owner and horse come to clinic for an appointed examination. The clinic treats 
one horse at a time and preparation for each horse is the same. The room have windows, 
but they are covert because the horse should be expressed to as little impressions as 
possible to remain calm. During examination the horse is anesthetized and the owner 
present. Torbjörn and an assistant is working together during the examination. The 
instrument unit is located to the right of Torbjörn when he is working. Because of the 
limited length of the hoses they move it around when needed.    

How 

A horse owner and horse come to clinic for an appointed examination. The horse is led 
into a room where Torbjörn has all of his tools and material needed to execute the 
examination. In a lot of ways, the equipment can be recognized by anyone who has been 
at a human dentist. When the horse is placed in place, in front of a padded railing where 
the horses head should rest during the examination, it´s time to anesthetize the horse. 
This will make the horse relax but not fall asleep which means it is still standing. When 
the horse is relaxed enough the dentist and an assistant is working together through the 
whole examination. A special horse bit is but on to force the mouth to open for about 
15cm. The mouth is washed clean with water and photos is taken. The tools used to then 
examine the teeth is the instruments connected to the hoses but also manual ones.  



Approach and implementation 

22 
 

Torbjörn and his assistant, Sara, is working together to access visibility into the mouth of 
the horse. Sara is holding up the horse’s lips and prepare the tools for Torbjörn to use. 
Torbjörn is sitting on a stool on wheels and, because the horse is awake and constantly 
moves the mouth, often changes working position. Some look more comfortable than 
others. When the examination is done Sara disinfect the tools and put the used instrument 
head from the unit in an autoclave.  

Why 

It is clear that there are special routines decided beforehand that is the same for each visit. 
One example of a routine that Torbjörn explains is that they have a new piece of 
protective fabric that the horse rest it´s head on for each visit. They could choose to just 
use the plastic padding underneath and simply clean that surface with disinfection each 
time but the fabric adds a feeling of exclusivity and hygienic value for the owner. I think 
that Torbjörn is aware of the ergonomic risks of a bad working position but and from an 
observer’s perspective it looks like his neck is exposed to a lot of stress during 
examination.  

 Observation 2  
Next visit is at a clinic located in Karlstad called Värmlands Hästsjukhus. Here works 
Karin Axelsson who has been a veterinary for 18 years. Karin has spent a lot of time at 
Torbjörns clinic in Söderköping learning about horse dentistry and today she spends the 
majority of her working time focusing on horse dentistry herself. Because the 
recommendation of a yearly check at the teeth for each horse Karin understands that is 
can be hard for the horse owners to always come to the clinic but of course that is what 
she thrives to achieve because the good conditions at the clinic. This means that she now 
does home visits to do simple checking and grinding but if there is something that needs 
to be fixed in the mouth they have to come to the clinic. The tools that Karin use at the 
clinic is similar to Torbjörns because they are both based on a unit made for human 
dentistry whit the same motor power and variation of attached instruments.  Because of 
the unfamiliarity with extensions on tools and the fact that she has small hands Karin has 
choose to work with the tools original size, customized for a human mouth.  

 What-How-Why method 
What 

At a pre-appointed time horse and it´s owner is arriving at the clinic. Karin is the 
veterinary that will conduct the examination together with an assistant. The owner is 
present and involved in what happens during the whole time. Karin is having her tools on 
her right and during most time she is sitting on a stool that she can adjust the height on. 
When examining the teeth at the bottom of the mouth Karin has almost her whole hand 
in the horse mouth. because the instrument hose is stretched, it ends up in certain 
positions in the middle of her field of view.  
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How 

A horse and its owner is arriving at the clinic. The first thing Karin does when the horse 
has been led into the room where dental examinations is performed is to listen to the 
horse´s heart. After that it´s time to anesthetize and let the horse rest it´s head at a 
padded beam. Karin and her assistant are preparing the tools needed and places 
themselves on the opposite side of the beam. The forces bite is adjusted and the 
examination can start. To the right Karin has her unit with tools hanging on an arm. The 
unit is an old one used by dentists on humans. To the left in the room there is an TV-
screen that is connected to an endoscope that makes is possible for Karin to see the 
inside of the mouth from different directions, on the screen. During examination Karin is 
using a tool for rinse the mouth with water, a mirror on a long shaft and a motorized 
drill-tool. When examining she has to angle her head, neck and back in several different 
positions to get a good view into the mouth. She also has to change position of the tools   

Why 

Like the previous observation there is clearly a routine for each appointment which is a 
good way of minimizing the risks of missing any of the steps that a well-made routine 
should include. This is also good because there is an assistant present that can make the 
work more effective and prepare for the next step without interrupting the workflow of 
the dentist if the routine looks as similar as possible. Karin has like Torbjörn created her 
own dental station where she has all the tools and equipment that will be needed for the 
different operations and she knows that she will always have a stool to ease the 
positioning and improve the ergonomics. She also can work more confident in a well-
known environment.   

 Observation 3 
The third observation took place in Vimmerby at the Distriktsveterinärerna which is an 
organization lead by the government-owned authority of agriculture, fisheries and rural 
development in Sweden, called Jordbruksverket. Distriktsveterinärerna can be found in 
Sweden at 80 different locations. At their webpage Jordbruksverket is writing a lot about 
the importance of hygiene and how they constantly are working towards improvements 
within that area. When I arrive to the clinic there is seven veterinaries and veterinary-
assistants working. The vet I will observe and talk to is Petter Ljung. Petter together with 
one other vet at the clinic is the ones that take care of the dental cases for horses. Dental 
examination is executed both at the clinic and out in stables. Petter talks about how the 
veterinaries always drove around and did home-visits but when the clinics started to open 
up it became a trend to take the horses there instead. Now that trend is changing 
direction again and more horse owners are asking for home visits as a service and as the 
profession of equine-dentist is becoming more popular there is more pressure to offer 
that service.   
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 What-How-Why method 
What  

Petter either have patients come to the clinic in Vimmerby or he does home visits. When 
examining a horse Petter is working on his own with the owner present and involved if 
needed.  

How 

Petter has all of his tools needed for each examination collected in a unit that is created 
for tools mainly used in workshops. In this unit there is several pull-out drawers for 
storage where tools is kept. Petter also has two different pedals that he uses for the two 
different power tools used and a nozzle for the mouth rinsing that he puts on the existing 
hose. Petter explains that the quality of the water pressure through the nozzle varies a lot 
depending on the design and quality of the hose. The connection can also vary which 
means that he has to bring a variety of nozzle connections and hope that one fits. When 
observing Petter he worked in a standing position. 

Why 

Petter does the same kind of work out in the field and at the clinic and wants to bring all 
of his tools, manual and electrical ones that could be needed. An air compressor is also 
needed for the power tools when out in the field which is brought separately. Because the 
lack of existing tools, Petter has been thinking creatively and found his own solutions 
when a need has appeared. 

 SWOT-analysis 

A SWOT-analysis where made to identify the strengths, weakness, opportunities and 
threats whit this kind of product. On the positive side Accesia has a lot of aspects going 
for them, like their knowledge within the field and established reputation. The uniqueness 
of the product is also something good. On the other hand, the customers are limited and 
the even if there is a need, a product like this is a big investment that could be hard for 
smaller businesses or self-employed to afford.   

 
Figure 3. SWOT-analysis.  

SWOT
Strenght

Unique
Knowledge
Good quality
Existing brand 
Accesia service
Accesia academy

Weakness

Expencive
First of it´s kind
Size
Prod. Lifetime

Threats

Missunderstandings
Digital errors
Unconvinient size/weight
Too expencive
New field for company
Design can affect hygene and the risk of infections spreading
Stricter regulations

Opportunity

Quality oriented business
Company contacts
Growing business/awareness
Limited compitition
Additional tools
Compatible with existing Accesia products
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 Product breakdown structure (PBS) 

A PBS is done on one of Accesias existing units to see what parts that is included. Many 
of them will be needed in the new product and by doing this I will get an overview of 
what parts that is interchangeable and what parts is needed and should be used in the 
design. For a company it could be beneficial to use the same parts as in other products to 
gain profit. This will also give an understanding of sizes and parts that needs to be 
included in my new design.  

 

Case  

Glassfibre 

Height adjustment 

Handling  

Motor 

Micromotor NBX   

Water tank 

1l tank 

Instruments 

5 wires/ hoses 

Interchangeable heads  

Display 

Buttons + lcd 

On/off 

Pedal 

Infinitely variable speed 

Wheels 

4 (plastic, locks) 

Electronics 

  

This unit is also dependent on an air-compressor to provide pressure to the suction and 
drilling. Often this compressor is located in another room because the unit is based in one 
room from where it can be connected to the compressor.  

Figure 4. Accesia MOBILE UNIT – ADVANCED 
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 Power instruments  

Power instruments has been used for equine dentistry since the 1930s. These instruments 
can be motorized with either battery, electric or pneumatic power. It´s important to have 
control over the speed and it´s recommended to keep it under 8000 rpm while operating 
inside the horse’s mouth to prevent injuries.  

 Mobile Compressor 

A regular hose has the working pressure of 8 bar and have the burst pressure limit at 24 
bar. This gives some indication on what pressure the equine dentist uses today because 
the observation showed that the garden hose is what they use for rinsing the mouth of the 
horse in many cases today. The compressor is also needed for the drilling, spray water and 
suction while operating.   

 Water tank  

When designing the included water tank, it will be important to think about draining and 
to avoid dead space. That will prevent the water to be contaminated which can be an 
aspect to have in mind because that water could be in touch with the open wounds in the 
horse’s mouth that appears when the dentist for example removes a tooth.  

 Environment study 

The environment that the product will be used in can variate depending on the conditions 
in the stables and clinic, but some requirements are common for all the places where 
dental work can be performed. Access to electricity and water is necessary and the area 
should be free from edges or obstacles that could hurt the horse. The floor should also be 
non-slippery and drain well.   

 
Figure 5. The usual alternatives of working environments. 
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 Market analysis 

When investigating the market, it was pretty clear that the products are limited. Just by an 
google search the majority of the pictures show people standing in the stables working 
with a classic power tool, that´s made for the handling of dead material like wood or 
metal, inside the horse’s mouth the other alternative solutions often are the tools used 
made for human dentistry which works but can be problematic when it comes to safety 
for both dentist and horse. The lack of tools has also led to a lot of home-made solutions 
where extensions to the desired tools is milled together or ordered in low quantity based 
on the user’s preferences. This works and is allowed because there is no existing 
guidelines of the standards or quality. This is how it has been for a long time but the trend 
is changing and by talking to Accesia and horse dentist here in Sweden the I can conclude 
that they all think that the tools and techniques is getting more refined and the research in 
the human dental industry can be used for inspiration.  

 Competitors 

When looking at the competitors there is some products but overall the market is very 
limited. Most solutions used in equine dentistry is simply copied from the solutions used 
in human dentistry or unique homemade solutions where grinds is attached to hand drills 
used for building and such. When searching for competitors I therefor divided the 
functions and searched for separate solutions. For example, the unit should be mobile and 
to find solutions to that the search included mobile units created towards other kind of 
dentists but inspiration can also be found in the market of units for other kind of tools or 
transportation of goods. Below to the left is an example of a competing solution where 
they have added an extension the tools. This unit may be mobile but the lack of cover and 
protection creates questions around how the transportation of the product is made in a 
secure and hygienic way.  

 
Figure 6 Example of competing unit for equine dentists. 
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4.2 Define 

 Image board  

Values 

The boards created are based on the three values of Accesia which I interpreted where 
Professional, Quality and Care. This is also the values that the final product should 
express. There are several factors that will affect this like which material is chosen and the 
shapes of the product.  

 

Shapes 

The shapes should be clean, rounded to fulfill the criteria of a hygienic designed product. 
Because there will be several different parts that the user will interact with the shapes 
should help the user to understand the product and not confuse with it´s shape.     

 
Figure 8. Image board with shapes used for inspiration. 

Professional
Quality
Care 

Figure 7. Image board with pictures that should symbolize the company values. 
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 Requirements 

Function 
 

Limitation Object 

Hand tools 
 

4 Tool 

 
Suction 

  

 
Drill  

Highspeed  

  

 
Water 

  

Water tank 
 

Min 2l 
 

Air Compressor 
 

75 l/min, min 6 bar   Tools 

Handle 
 

Anthropology Handeling 

Wheels 
 

Environment Transportation 

Parts Unit R min 6mm Hygienic design 

Pedal 
 

Waterproof Air switch 

 

 Ergonomics 

The ergonomics in this product will affect the size of the handles used while transporting 
the product. Because the sizes should be adopted to fit as many users as possible, both 
men and female. In anthropometric terms this equals the hand sizes from 5thile women to 
the 95thile men (in this case I follow the Swedish measurements based on Swedish adults). 
This includes a hand breath from 70-95 cm that should be considered when creating 
handles. 
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 Functional analysis 

The functional analysis is based on the information gained from studying the users, the 
present market and talking to the experts at Accesia.  It´s also important to have 
production and material aspects in mind and included in a functional analysis. Hygienic 
aspects will also be included and prioritized because of the field the product will be used 
in.  

Function  
 

Class Limitation 

Enable  Transportation MF Tools 

Enable  Storage D Tools  

Simplify Access D User 

Minimize Risk NF User ergonomics 

Minimize  Risk D Weight  

Ease Support D Parts 

Communicate Actions D Display 

Facilitate Repair NF Unit 

Endure Climate NF Material 

Enable Parts D Standards 

Allow  Variation  D Personalize 

Ease Cleaning D Material 

Endure Pressure NF Material  

Enable  Safe deformation NF Material 

Minimize Movement 
restrictions 

D User 

Enable Reachability D User 
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 Materials  

Materials that will be included in a product like this should have characteristics that 
minimizes the risks of bacteria and diseases to spread between the different horses and 
locations where the product will be used. They should also give ergonomic advantages 
like a low weight but not at the expense of quality. A list of interesting materials that can 
be an alternative to use in the final concept because of their qualities, can be found in the 
attachments. 

Several of the requirements in the functional analysis concerned the material 
and creates requirements on the final decision. The material has to ease cleaning, endure 
pressure, enable safe deformation if broken and endure the different climates that a 
product like this will be exposed to. This would include inside and outside climate.  The 
option to use a biomaterial could also be considered because this would add an extra 
value that symbolizes the care for surroundings and environment as well as animals and 
users.  
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4.3 Ideation 
Ideation began with sketches and understandings of the components that should be 
included. Some dimensions and parts will be predetermined like the size of the tools, the 
number of tools, the water-tank and the air-compressor. How they are arranged and 
attached will be explored in this phase during brainstorming and ideation about possible 
solutions. Because this product should be produced in a near future the ideas also have to 
be based on solutions that is possible to create today. This first ideation phase resulted in 
six concepts that where later evaluated which led to four concepts left that where refined 
and presented to the company.  

 Concept 1  
One-armed unit 1.1 

• 1. Take ”door” out and push it down in unit and reveal tools.  
2. Drag out arm with instruments and display + hoses.  

• Space for water tank and compressor 

 
Figure 9. Description of the door in concept 1; One-armed unit 1.1 

 Concept 2 
One-armed unit 1.2 

• 1. Open ”door” and reveal tools.  
2. Drag out arm with instruments and display + hoses.  
3. Close ”door” that has an opening with isolation that prevents dirt and such 
from entering the inside of the unit.  
= Minimizes the hidden places that can be forgotten when cleaning after use.  

• Water tank and compressor built in 

 Concept 3 
Half/full moon unit  

• Protective cover that creates a half-circle shaped unit during transportation and 
when not used.  

• Rotate the cover and reveal the inside. Creates a circle.  
• Top can be used as unloading space.  
• Have wheels and a handle on the side if the ground is not suited for wheels.  
• Water tank and compressor built in. 
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 Concept 4 
Two-parted unit  

• Two parts 
1. Compressor and water tank 
2. Tools and unloading  

• Separate ”legs” for 2. should be included.   

 Concept 5 
The tool belt  

• ”Belt” with space for tools to hang during examination.   
• Water tank and compressor separately.  

 Concept 6 
Cables up 

• Based on wall mounted unit  
• Arm with tools that can be dragged up and down 
• Cables upwards on a rotating axel, gives reachability and uses cables lengths 
• Removable compressor  
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 Concept evaluation  

By listing some important criteria for the product and compare the different concepts to 
each other I decided to eliminate two of the six first concepts and continue the work on 
the remaining four. The reason I kept the sixth concept even though it did not end up 
with a high score is that it has a different position of the tools compared to the other 
concepts that could be discussed with Accesia.  

 

Criteria Concept 1 Concept 2 Concept 3 Concept 4  Concept 5 Concept 6 

Transportation + + + + - + 

Storage + + + + - + 

Access to tools 0 + 0 + 0 + 

Ergonomic 0 0 0 + - 0 

Standard Parts + - - 0 - - 

Cleaning - + + 0 - + 

Movement 
freedom - + 0 + - - 

Complexity + - + 0 - - 

       
Sum + 4 5 4 5 0 4 

Sum 0 2 1 3 3 1 1 

Sum - 2 2 1 0 7 3 

Tot. Sum 2 3 3 5 -7 1 

       
Continue? No Yes Yes Yes No Yes  

 

Concept six where kept because I wanted to see what the company thought about having 
the tool-wires pointing upwards as a solution.  
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 Refined concepts  

After the decision of what concepts that I should continue working with more defined 
sketches and descriptions where made to present for the company.  

 Concept 1 One-armed unit  

 
Figure 10. Concept 1 

 Concept 2 Half/full moon  

 
Figure 11. Concept 2 
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 Concept 3 Two parted unit  

 
Figure 12. Concept 3 

 

 Concept 4 Cables up 

 
Figure 13. Concept 4 
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 Final concept  

After having a presentation at Accesia with the four concepts above we concluded that 
concept three should be further developed. This was because the possibility to variate the 
position of the upper part. The water tank should also be attached underneath the upper 
part to save air pressure. This indicates that the water volume will be included in the 
weight that the hanging solution have to hold up. They also liked the idea of having a bio-
composite replacing the plastic materials (cover).  If there is a composite used it would 
add an extra value and selling point to the product. This concept Is based on their existing 
“top part” which will be a good aspect for the company because they can use the same 
internal solutions that they have on this part today.  

 Shape 
The final shape of the cover where explored some more after the concept decision where 
made. The inspiration where gathered from previously made picture boards and the shape 
of existing Accesia products.  

 Hanging solution 
The hanging solution is created to offer the option of having the tools placed closer to 
the horse and working area for the dentist. The idea is that the top-part can either just 
pulled up and kept on the pole that have a telescopic solution for the extension or it could 
be removed with a smaller pole still attached. This creates several options of working 
positions which can have ergonomically positive effects for the user.  
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4.4 Prototype  

 3D Scanning 

Because the concept that Accesia preferred where the one that is based on their existing 
“top-part” I decided to create a 3D-scan of their existing product and rebuild that one in 
the computer to have a base to start from. To help me with this 3D-scanning two 
students from Halmstad University that conduct a degree project on their own that is 
using 3D scanners to scan people was kind enough to show and help me with this. The 
result was sent to me as an stl-file that I imported into CATIA and started to measure and 
rebuild as solids.  
 

 

Figure 14 3D scanning together with students from Halmstad University 

 Rapid prototyping 

The CAD-model is created in three different programs that creates both solids and 
surfaces that can be edited in rendering programs (CATIA V5, Solidworks and ALIAS). 
In CATIA the 3D-scan where used as an underlay to get the right shape and dimensions. 
This part could later be built around  

”Top-part” 
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5 Result 

 
Figure 15. Final design suspended on a stilt. 

The final design consists of the following parts;  

5.1 Compressor  
The compressor that is used have the capacity of 10 bar, a maximum flow of 75l/min, a 
noise level of 48dB and a 5l air tank. The compressor is placed in the unit and covered 
with a door. When the dentist arrives to the workplace the compressor can be the 
compressor can be removed and set at a distance from the unit to reduce the risk of 
creating a disturbance torque for the horse. Specifics of the chosen air compressor can be 
found in attachments.  
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5.2 Cover 
The main cover is created of four sides, a bottom plate and a removable top-plate that is 
creates a lock. The lock is attached when the unit is transported or not in use and 
removed during use. The sides should be closely attached and without any gap where dirt 
and bacteria can be hard to remove and easily missed during cleaning. A continuous 
chamfer is created on the sides of the cover and lock which creates the split lines on the 
side of the cover. To prevent gaps where the split lines where storage and lock is placed a 
softer covering material can be attached to fully isolate the gaps.    

5.3 Wheels 
The wheels are placed on the outside and is made in plastic. They should be easy to 
remove if there is a need of cleaning them. The big size I choose because of the 
environments that the product will be used in requires that the wheels can roll over e.g. a 
yard or parking where the ground is often uneven. In the front bottom of the unit there is 
a support made from a bent steel pipe. This creates stability of the unit when put in place. 
This also eliminates the need of a brake at the wheels.   

5.4 Top-part 
This part will be based on one of the existing ones that Accesia uses today. The difference 
is the possibility to divide the holding pole from the top-part and move the part around. 
The number of tools will be four and next to the tools there will be two knobs that 
regulates the effects of the compressed air. The water tank should still be attached to the 
top-part to maximize the effect from the air compressor and minimize the way that the 
compressed air has to travel to get to the tool used.   

 Tools 

I choose to put quick connectors on all of the four hand tools. This will save space and 
keep the unit more compact. The tools can also be kept safer during transportation if it´s 
not constantly connected to the hand tool base. Quick connectors mean that the head 

Figure 16. Drawing of the main body cover without wheels attached. 
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easily can be attached and removed. When attached functions like water supply and light 
is automatically connected to the tool-head.   

 
Figure 17 Picture of quick connector and drill head tool. 

 

 Controls 

There is two controls, one regulates the motor efficiency and one controls water supply. 

 
Figure 18 Part with tools and controls 

5.5 Water tank 
This part will be attached to the “top-part” before each usage. When the operation or 
examination is done and the unit should be transported again the water tank is removed, 
emptied and placed in a drawer placed at the bottom of the unit. This is also to save space 
during transportation and it will also result in the regularly emptying the water, which is 
necessary from a hygienic perspective.  

5.6 Storage  
There is two openings, one pull-out drawer and one removable door that covers the space 
where the air-compressor is placed. In the drawer the water tank and pedal will be placed 
when transported. The inside of these openings has big radiuses to ease the cleaning. 
There is also a opening in the bottom of the removable door for the compressor cable to 
pass through. 

5.7 Pedal 
The pedal that is used is a pedal that the dentist steps on with the foot to raise or lower 
the speed of the tools. Depending on the tool, water spraying or suction can be activated. 
It´s important that this part is water- and shockproof. There is also several solutions on 
the market to pedals that is wireless but this decision is up to Accesia to make because it 
will be a question of the economical affects and reliability of connection in the end.  
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5.8 Hanging solution 
The hanging solution can be attached to poles inside the stable if the dentist wants to 
have closer access to the tools. The hanger consists of two different parts. One three-
edged plastic piece with a through hole where the pole attached to the tool unit base fits 
and two metal clamps that is screwed together with the plastic part. The parts shape is 
created to fit the poles of the horseboxes that the horse often is placed in when 
anesthetized. To create a more adaptability there could be several options on the circuit of 
the clamps.  

 
Figure 19 Hanging solution 

5.9 Composition 
The position of the parts. A divider has been placed over the storage to ease the cleaning 
and remove the possibility for dirt to end up in the smaller areas inside the unit.  

 
Figure 20 Positions of the parts inside the unit. 

 

 

STORAGE

AIR COMPRESSOR

DIVIDER
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5.10 Material 
Because of the requirements of cleanability and a weight that for ergonomic reasons 
should be as little as possible the material used for the cover should be plastic or a suiting 
composite. The material of the main cover that today is white glass fiber should be 
changed to a bio-material with a smoothing coating to even up the surface and make it 
easy to clean. The material for the covering parts also should be able to form with either 
vacuum- or pressure forming because this is the production method I think will be the 
most suited for parts like these. These methods requires molds which can be made in a 
material that is suited for the production quantity to keep the costs as low as possible.   

The poles and parts of the handle can be in metal because of the possibility 
to find existing parts that suits this purpose. To get a comfortable grip when handling the 
product, silicone can be used inside the handles on the covers and the boxes. Silicone is 
also a material that lives up to the requirement of cleanability.  

5.11 Unit positions 
The unit can go from closed to working positions in three steps. First lock is removed 
and hanged on the back of the unit. Next step is to drag the top-part up and either use it 
in this position or remove the top-part and attach it to the hanging solution that is 
attached on a suitable position closer to the horse.  

1.              2.  

            3.     4.  
Figure 21 From closed unit transported to hanging position of the top-part. 
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6 Conclusion and discussion 

6.1 Achieved result and conclusion 
This project has resulted in a product that is created for the need of equine dentists based 
on several observations and interviews with working equine dentists and experts from 
Accesia. Because this is a new product the initial work became more important. Several 
observations and interactions with equine dentists in their working environment gave me 
an understanding of the reality that this product must work within. The final result is a 
product that can be used in different ways depending on the situation which was one 
important request from the company and a property that suit well into the findings done 
about the typical user and the often-changing conditions of the environment. Going back 
to the research questions and presented answers after this project;  

What parts should an instrument unit for equine dentistry contain?  

This was answered during the research of this project. With the information where mainly 
gained from the company Accesias experts and the equine dentists visited. The decisions 
made about what parts to use is based on the needs of equine dentists, which makes this 
product unique.  

How would a mobile tool unit be designed to fit into Accesia’s product library?  

The design of this product is inspired on existing products in Accesias product library and 
the company values of professionalism and care. The material choice shows an awareness 
and care for the environment and future. The possibility of customization shows care 
towards the user. By following the directions learned from hygienic design of having 
radiuses and accessible surfaces the overall shape is kept coherent.   

When looking back this project was covering several subjects that in 
different ways affects the design and decisions made. Because this project is based on a 
need in a specific field that not has been deeply investigated before I had to start from the 
beginning and identify what parts should be included and how the equine dentists work 
today.  This became the main work of this project and hopefully the information found 
can be used by the company for future products. If I would continue to work with this 
project, I would keep on exploring the shape and material choices with the result and 
founding’s from this project in mind. In such a development process the future users 
could be play an important and involving part. Mockups and models could be done and 
tested out in the field to get valid and direct responses. As mentioned earlier in the report 
it could also be interesting to look at the possibility to use a bio-composite for the cover 
and test vital functions on the materials like cleanability and stiffness.     
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6.2 Continuous work 
The discussion of not including the air-compressor in the design can be further discussed. 
I made the decision to include it in this concept because my findings led me to a 
conclusion that the unit should be a coherent product where all the essential parts can be 
transported around and as easily as possible, be moved by one person. In this design there 
is an option to either keep the air-compressor in place constantly or place it at a distance 
from the unit once in place in the stable.  

Continuous work on the tools can also be done because this concept is based on that the 
heads of the and-tools is of and connected with quick-connections when the unit placed 
and ready to be used. There is a need of attachable lengtheners for the handheld tools that 
keeps the movement and usage stabile and ergonomic when you need to work farther 
into the mouth of the horse. 

 Space optimization 

After continuous discovering a more suitable solution to the space optimization could be 
done like the example below where the connection between the wheels has been changed 
to separate connections to the outer cover.  

 
  

STORAGE
AIR COMPRESSOR

DIVIDER



Continuous work 

46 
 

 Extras  

I also presented some extra features that could be included in all the concepts, like a lock 
that could be rotated and used as a tray, extensions in carbon fiber and rpm regulators 
that could be integrated in the hand tool or base-unit. This is solutions that can be 
explored further in the future but for this project these changes are too big or outside of 
the decided limitations.  

 

 
Figure 22. Collection of some extra functions that could be explored in the future. 
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Attachment 2 
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Attachment 4 
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Attachment 6 

Interesting materials (Laughlin, 2012) 

Antimicrobial copper  
Prevent spread of infections  

Continuously kills microbes 

Never wears out 

Safe to use 

Silicone  

Easy to clean  

Low chemical reactivity 

Low toxicity 

Thermal stability 

The ability to repel water and form watertight seals. 

Does not support microbiological growth 

Resistance to oxygen, ozone, and ultraviolet (UV) light. 

Carbon fiber 

Strong 

Light  

Good tensile modulus  

Extremely fine 

Easily incorporated into composites   

Plastic 

Easy to clean; 

PC, PE, PP, PVC, POM  

Light  

Durable 

Bio-Composites (natural fiber polymer composites)  

Environmental benefits 

Low cost 

Light weight 

Fibers from wood, hemp or jute could for example be used   

Can be locally produced materials 
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Attachment 7 
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Attachment 8 
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Attachment 9

 


